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NOTICES
'é@

Monographs of the Thai Pharmacopoeia are distinguished the abbreviation
TP against the title. The term Thai Pharmacopoeia, used without quaqgh ion, refers to the Thai
Pharmacopoeia I Volume I Part 1 Supplement 2020.

7
(Monographs of the Thai Pharmacopoeia have iously been prepared by
the Ehai Pharmacopoeia Committee and its atfiliated.Stibcommittees and published
e Departinent of Medical Sciences to provide the Igﬁmla.l standards for modern drugs,

\:&mde drugs and biological products. %
&° ’é@
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Humans have known to utilize plants, %@ha s and minerals around them to prevent and
treat a myriad of ailments since pre-histericitimes. Likewise, traditional practices and herbal

drugs have been used tor thousands Bgs%}ars around the globe. It is believed that most of t]‘g}::s\

world’s population relies on traditional medicine and herbal drugs for primary health care,
either through expert healers orhome remedies. The coming of knowledge and the practice of
modern medicine for whid'u;ﬂa\‘/e}‘e is more evidence regarding its safety and efficacy hasmade

the role of traditional medicitie slowly fade away. 4

However, over recent decades, the roles of traditional practices and hm-[@l gs are being
revived globally. This is due to several potential reasons—there is nowﬂfwﬁr&eased scientific
evidence of their safety and efficacy, gained from research studies, and more authoritative
regulation of both herbal drugs and their preparations, as well ag'the fact that people have
started to seek healing alternatives for certain diseases that 11}91&@’1 drugs are unable to treat,
especially diseases that require lifelong pharmaceutical lg&%atim\s and thus raise safety
: ﬁ&rns. In Thailand, an increasing number of hea facilities have incorporated

ot ditional and herbal medicine into their mainstream healthcare since 1982. This was

\&:;\ subsequently emphasized by the Fourth National Drug Policy of 2011 which tocused on

“national selt-reliance”, whereby Thailand has been blessed with the wisdom of traditional
medicine and a variety of medicinal plants. Such policy can benefit Thailand’s economy in
cutting down on imports of modern drugs.

Recently, more and more evidence on the use of cannahbis tor medicinal purposes has ben&h Q’*
P

brought to light as an alternative therapy for some conditions for which effective treatménts
are scarce or unavailable, In }Q“@, the Food and Drug Administration encouraged theiisé of
medicinal cannabis by iss u;mg’the Narcotics Act (No. 7) B.E. 2562, allowing the use Df@umabis
for treatment of certaiy diseases under the supervision of trained and licensed physicians
and traditional healg’r%’pas well as to allow regulated plantation of cannabis for medicinal
purposes. Tthe are, LLl'ne most recent edition of the Thai Herbal Pharmacopoeia (THP 2021)

new monggraphs of herbal drugs and herbal drug preparations, and also features

not only coméﬁlg'l‘l the 99 previously published monographs ot the THP 2020, but added 8
the 1119{23%};[1 of Cannabis. Furthermore, umlmgraphs of Cannabis Extract and Cannabis
Sub}i{@ I Drops from the Thai Pharmacopoeia II Volumge 1 Part 1 Supplement 2020 were

repb;duced to improve ease of use for the new Thai He@}hannampoeia (THP 2021).

5’5“‘; In terms of quality, efficacy and safety, the De l. ment of Medical Sciences, Ministry of

5}.@\} Public Health as a national laboratory respm‘:sible{épmmlysis and quality assurance of health

Qﬂ Qo

products and a Collaborating Center for Cmm‘c‘f@ Testing Laboratories, was entrusted with

standard setting and publishing of the TH?*_?} 1.

Q
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The puhlic@’@n provides the national standards for ensuring the quality, satety and
efficacy of h§ba drugs and herbal drug preparations, including Cannabis for medicinal use
in Tlmilam% s well as encouraging domestic research, 1;:1’{:-1.‘]ur:tig,ﬁ,-l utilization of medical

cann{ﬁg‘%nablmg the country’s self-reliance and sustaﬂmhl&@? 1.care.

% always, the work carried out for the THP 2021 is ofthigh scientific quality and involved
ghalﬁtmratioll among six subcommittees under thea. sitﬁ\qg&vision of the Thai Pharmacopoeia
Comimittee responsible tor the preparation ot Q@)ﬁ‘ngrﬂphs for both herbal drugs and
herbal drug preparations, together with the ;%h ndices and other necessary intormation.
The six subcommittees include the Subcommittee on the Establishment ot the Thai Herbal

Pharmacopoeia, the Subcommittee on the Pharmacognostic and Botanic Specifications for ¢

the Thai Herbal Monographs, the fb@mmittee on Physico-chemical Specifications an
Satety tor the Thai Herbal Momn ohs, the Subcommittee on Standards tor Thai Herbal
Drug Preparations, the Sul‘r%@uﬁttee on Standards and Analytical Methods, HL@}[E
Subcomumittee on Editorial 5:»{3{ ) ~

The THP is one of the achievements of the Thai Pharmacopoeia Committee. @mhalf of
the Department of Medical Sciences, the Committee and its affiliated Sub ttees wish to
express their deep gratitude to the generous assistance and technical s rt from various
contributors, government agencies, academic institutions and other or ations, particularly
the Botanical Garden Organization, the Department of National Parks, Wildlife and Plant
Conservation Research Ottice, the Government Fharmagpu&h Organization, Chiang
Mai University Faculty ot Pharmacy, Chulalongkorn Uni!.rn_g}y Faculty of Pharmaceutical
li‘;\féwes, Kasetsart University Faculty ot Sciences, Pﬂ-ﬁl{aen University Faculty ot

armaceutical Sciences, Mahasarakham University Faculty of Medicine, and Srinakharinwirot
“, ' University Faculty of Pharmacy, and those individuals who have provided comments and
“°  advice and shared their time and expertise. This publication would not have been possible
i (\ without their outpouring of support and contribution.

4

N
. N4

,;;}f 8
f"‘f\ (Mr. Anutin Charnvirakul)
@3—;,‘\ Deputy Prime Minister
,\e and Minister of Public Health
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~R INTRODUCTION

o >
1 1989, the Thai Pharmacopoeia Committee appointed the fﬂ@bnunittees on
the Establishment of the Thai Herbal Pharmacopoeia with th, ssion of establishing

thc,i?jbai Herbal Pharmacopoeia, a companion publicatio g:i; e existing Thai Pharmacopoeia.
L3
ﬁfe Subcommittee’s responsibilities are:

n
N\
1. selecting appropriate herbal drugs and herhaﬁ;l,}qg preparations based on public health

and industrial demand for further consideration 1@113 Thai Pharmacopoeia Committee;

2. establishing specifications for herbal dl)éwd herbal drug preparations selected by the
Thai Pharmacepoeia Committee and compiling the corresponding monographs;

3. publishing the Thai Herbal Phan&ﬁ@pmeia; Q>

4. attending to all matters related e preparation of the Thai Herbal Pharmacopoeia.

In 2010, the Thai I’harmaccpoﬁa;é‘}umﬂttee appointed three specialized subummnjtlﬂ%gf'\\.,
to provide the existing subcommi with data on specific fields in order to facilitate th rk
of the Subcommittee on the Eis@-'!-lishment of the Thai Herbal Pharmacopoeia, as wdl«&a
accelerate the work process, making it possible to meet the goal of launching new, editions of
the Thai Herbal Pharmacopoeia regularly. The responsibilities of each of these Sl.ﬁ%mmlﬁttees
are described as tollows: ékﬁ

1. The Subcommittee on the Pharmacognostic and Botanic Speci@‘;\i\nns for Thai
Herbal Monographs &

S
This Subcommittee is responsible for: {;.\28\
2 1.1 producing drafts of the pharmacognostical athcal specifications of the
erbal monographs, i.e. nomenclature, definitions, plant descriptions, macroscopic and

\ﬁ?ﬁuruscc:pic descriptions, and other related information; " 4
W\ 1.2 submitting the drafts to the Subcommittee on the Establishment of the Thai Herbal Q,‘:
O =
f{"‘e; Pharmacopoeia for approval; .‘é
; (\\ 1.3 attending to all matters related to the preparation of pharmacognostical and G{\
botanical specifications. \:\
2. The Subcommittee on the Physico-chemical Specifications and Safety for Thai &Q\Qv"

Herbal Monographs @«b‘*
This Subcommittee is respon '%E?\'&}r: #,'f"'»‘i-

2.1 producing draitsz‘ e physico-chemical specifications of the Thai herbal o
monograph, i.e. consti eg;t , packaging and storage, identification, assay, ashes, extractives,
and other related it '((fm ton;

2.2 produ draft information on the safety of the Thai herbal monographs, i.e.
categories, col éa; wdications, warnings, precautions, additional intormation, dosage, and
other related Wformation;

28 . lﬂmitting the drafts to the Subconunittee on the Establishiment of the Thai Herbal

leag{i'\;ég%poeia tor approval; p
o, 24 attending to all matters related to the preparatioﬁ:gf the physico-chemical and
. specifications. N\
G ‘q}‘;,, \
S \%
AT rj_\o\a‘:‘
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3. The Su ,\i'niltee on Standards for Thai Herbal Drug Preparations
f'\. L]
This Subg ﬁ&ﬁﬁee is responsible tor: r{fb
r:;.‘a.glg\amducing draft specifications for Thai herbal dru r"té’pauraﬂ:ia:n'ns preselected by

the Thai Pharmacopoeia Committee and compiling these SR&Q ications in monographs in the

erbal Pharma-:opoeia; ﬁi}

3.2 submitting the drafts to the Subcommitteg WIE Establishment of the Thai Herbal
Pharmacopoeia for approval; ~

3.3 attending to all matters related to m%‘ﬁhing the specifications for Thai herbal
drug preparations. ~

3.4 preparing appendices of the tga\t@hlated to the Thai herbal monographs.

a
This publication is included in a 3:55 known as the Thai Herbal Pharmacopoeia. OQ\Q;)
Despite the tact that the majority @l’-\&mgrﬁphs are on medicines of plant origin, due to c%
their extensive use, the various 1s described in the text, such as herbal drugs or ma@ s
refer not only to plants but ?isfﬁlu animals and minerals used for medicinal purposes:
The patterns of the quite a niimber of monographs are relatively inconsistent dge@t 1e
fact that they were compiled from all of the previous publications of the Thai @d} 1
Pharmacopoeia. For instance, the illustrations of thin-layer u:hromatngram?% y be found

as either colour drawings or colour photographs. ;"‘"\

F

Furthermore, it is to be noted that two monographs of the Thai P hacopoeia:
Cannabis Extract and Cannabis Sublingual Drops trom Thai Pharmagdpoeia 11 Volume I Part 1
Supplement 2020 are reproduced in this edition of the Thai I harmacopoeia. Thus,
all‘%'ﬁ?ics related to the standards and quality testings n:lr%a‘ mnmgraphs, tor instance,

al Notices, Methods of Analysis, Reagents, etc. sh fer to the Thai Pharmacopoeia 11

ﬁ\ﬁ 2011) and its Supplement 2020. In case ot doubt or Hispute, reference shall be made to

N

~,
AN

&

the atorementioned Thai Pharmacopoeia.

Any comments or suggestions from readers [users are welcomed by the Subcommittees,

r_é
Q
&

in order to further refine the information in this publication. Such comments will be Q\
@

considered when the monographs are revised so that the most usetul information is provided. <
298>
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d‘i{\(_hamlong Suvagondha (deceased), Ph.GG,, M.A., M.S., Hon. D.Sc. in

Pharm. (CU) (1979-1986)
Prakorh Tuchinda (deceased), M.D., Hon. D G\F}M@d (MUT) (1986-2002)
Sumana Vardhanabhuti (deceased), B.Sc. arm., M.Sc. in Pharm.,
M.PH., Cert. in Immunol. (WHO) 2\?&2[}1’5)
M.L. Pranod Xumsaeng {dﬂeasﬂi) B.Sc. in Pharm (1993-2002)

Secretary General, Food and Dr%‘;ﬁﬁmuuslratmn, Ministry ot Public
Health (1979-) f'%».

San Singhapakdi, M.D.

Suda Dllnkphatanalqug%kol B.S¢. in Pharm., M.Sc. in Pharm., §
Representative Q% Q;)

Sukanya Jia Sc. in Pharm., M.Sc. in Pharm., Representative &S“

Sirilux Kulviti Sc in Pharm., Representative °$’

Ahmpooi a-utmr (deceased), B.Sc. in Pharm., Representative 5-}3\0

Puvdpuﬁf'aopmda, B.S. (Pharm.), Representative ,

Supattra Phongsri, B.Sc. (Pharm.), Representative ; t'\\

Tri Saengthongtong, B.Sc. in Pharm., LL.B., MPA, Repr@fiw

Suchit Suansemchit, B.Sc. in Pharm., Representative ~

Pimsri Supapongs, B.Sc. in Pharm., Representative

Sripen Tantivess, B.Sc. in Pharm., B.A. (Pol. bqﬁeprﬁwn‘nhw

Werawan Tangkao, B.S. (Pharm), Representa s{z.\

Sirinart Vasanavatha, B.S. (Pharm.), Ph. D? resentative

Director General, Department of Thai Tr nal and Alternative
Medicine, Ministry of Public Health (2005-

Anchalee Chuthaputti, B.Sc. in Pharh‘t., M.S., Ph.D., Representative
Yenchit Techadamrongsin, B.5c., B.S. Phar., Post. Cert., Representative

Dean, Faculty of Pharmaceutical Sciences, Chulalongkorn University
(1979-) G\
Boon-ardt Saisorn (deceased), B.Sc. in Pharm., M.5. ~

Pavich Thongroach, B.Sc. in Pharm., M.Sc., Ph.D. Q:}
Sunibhond Pummangura, B.Sc. in Pharm., M.Sc., Ph.D. @ 5\?‘
Bamlyongu antisira, B.Sc. in Pharm., Ph.DD. c\\;\b
Pinthi P etch, B.Sc. in Pharm., M.Sc., Ph.D.

uangsiri, B.Sc. in Pharm., B.B.A.,, M.S.,, Ph.DD., Rr'pm-g;?urmr
immannitya, B.Sc. in Pharm., M.Sc. in Pharm., Representative
thip Nimmanit, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.,

(\ Representative
5} Uthai Suvanakoot, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.,

Representative
Parkpoom Tengamnuay, B. Pharm., Ph.D., Representative
Phensri Tongnopnua, B.Sc. in Pharm., Ph.D., Representative

Dean, Faculty of Pharmacy, Mahidol Uni is ity (1979-)

Pradist Hutangura (deceased), Bbl.,\ihl harm., M.5., Hon. D.5c¢. in
Pharm. (MU) \o.f\

;
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&
Sukondha Poonpatana, B.Sc. in Pharm., M.S.
%" Pranee Jaiarj (deceased), B.Sc. in Pharm., M.Sc.” \,
g

o Potjanee Suriyavong, B.Sc. in Pharm., M.Sc.
&;—»\:":‘-' Chantra Shaipanich, B.Sc. in Pharm,, M.§
A Oraphan P. Matangkasombut, B.Sc. m d{%m Ph.D.
{’\4\% a Sompol Prakongpan, B.Sc. in Phar “M .+ M.S.P, Ph.D., FRI

Srichan Phornchirasilp, B.S. (Phatin,), M.SL., Ph.D., Representative
Nongluck Ruangwises, B.Sc. [—%ﬁn.}, M.S., Ph.D., Representative
Arunee Saraya, B.Sc. in Phatnt, M.Sc., Representative

Leena Suntornsuk, B.S¢. (Pharm.), M.S,, Ph.D., Representative
Opa Vajragupta, B.S (Pharm.), M.Sc., Ph.D., Representative
Pornpimol Vejpongslg, .S¢. in Pharm., ML.S., Representative

Dean, Faculty o&l’h&naq& Chiang Mai University (1979-2008) Q&\
Sasri Punyarajt '{L\x"n B.Sc. in Pharm., Ph.D. OQJ,
Pmkprmkfgiﬁgdee, B.Sc. in Pharm., M.S., Ph.D. ;.;‘c

Aurawan'itwan, B. Pharm., M.5c.
Jaratbhan Sanguansermsri, B.Sc. in Pharm,, Dr.rernat,, Rej m%c\ﬁut:z?e
Suwaimmna Vejabhikul, B. Pharm, M.Sc., Representatioe é
Dean, Faculty of Pharmacy, Silpakorn University {2{]08-)
Amornrat Chaidedgumjorn, B.Pharm., M.S,, Ph.D pn’a?u!mnw
Sinthop Chomya, B.Sc. in Pharm., M.Sc. in Phartﬁ-\ epresentative
Lawan Sriphong, B.Sc. in Pharm., M.Sc. in Ph’a;‘rh B.B.A., Representative
Sunee Techaarpornkul, B. Pharm., M.Sc. arm., Ph.D., Representative
Managing Director, The Government Iﬂﬂ?ﬂau:euiicai Organization (1979-)
v Chantana Ampansang, B.Sc. in Pl\ﬂ%%y!'ﬁt’i”ﬂffi’t‘

0‘@"‘ Pattana Papasaratorn (deceased), B.Sc. in Pharm., Representative

Chada Phisalaphong, B.Sc. in Pharm., M.Sc., Ph.D., Representative
Piyaporn Prayakprom, B.5c. in Pharm., Ph.D)., Representatioe

Amporn Ruangchan, B.Sc. in Pharm., M.Sc., Representative G:C“
N

Saisumpun Suwachrungoon, B.Sc. in Pharm., Representative
Malasri Uthayanaka, B.Sc. in Pharm., Representative Q::;
Sirisak Vipavaphanich, B.Sc. in Pharm., Representative @ &f\:\
Principal Medxml Scientist (Drug) (1993- 1997) D%ﬁb
Rachane Fqi’ttavnm, B.Sc. in Pharm., D. Bact., Representative ,h_'f"‘;g.
’iallgﬂ% Sawasdiphab, B.5c. in Pharm., M.Sc. <
Presi nﬁ 1e Medical Association of Thailand Under Royal Patronage (1979-)
I'FISlt Boonvisut, M.D., Representative
Qx}i‘tlrek Chivabongs, M.D., Dr. med. (cum laude), Representative
t?\ Anchern Israngkura Na Ayudhya (deceased), M.D., Dr. med. (cum laude),
,L“@\ Representative
Prakob Pooviboonsuk, M.D, B.B.A., Ph.D., Representative
Q\ Pramote Teerapong, B.Sc. in Pharm., Ph D., M.D, Representative
N President, The Thai Pharmaceutical Mﬂmﬁ?l:hlrers Association (2008-)

<
:,&b Damrong Kaewsai, B.Sc. in Pharum&ﬂ’& Representative

(7
&> Thaunha Pungcharoen, B.Sc. in Bﬁ%m Representative

Kachonchit Songpaisan, B. bp‘i@@lmnn Representative
Panva Vanasatit (dew&sed]‘%‘ c. in Pharm., LL.B., Representative
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Q\[‘ sident, The Pharmaceutical Association of Thailand Under Royal
A\ *Pa

tronage (1979-) 'J\
Col. Sunan Rojanavipat, B.Sc. in Pharm. &
Boon-ardt Saisorn (deceased), B.Sc. in Pha D"';'M 5.
Chomchin Chantrarskul, B.Sc. in Phar h‘j}d Sc. in Pharm. Adm.
Pranee Jaiarj (deceased), B.Sc. in Pharm 7 M.Sc.
Songsak Srianujata, B.Sc. in Phar “ﬁh&, Ph.D.
Teera Chakajnarodom, B.Sc. (P]ﬁg{‘n.}, M.M.
Sunibhond Pummangura, &ﬁ}‘p 1 Pharm., M.Sc, Ph.D.
Yupin Lawanprasert, B. 5;:‘1-.{ harm., M.S., Ph.D., Representative
Sompol Prakongpan, Et;?«_ in Pharm., M.Sc., MS.P, Ph.D., FRI,
Representative {:\ Q>
Arpapan Tungbougl’mwd B.Sc. in Pharm., Representative o‘&\
Opa Va]aragﬁ'i)?‘UB S.(Pharm.), M.Sc., Ph.D., Representative OQ;'\\.,
President, TheoPharmacognosy Society of Thailand (1979-) o
Kalaya l(;ll?%dai, B.Sc. in Pharm., M. Eng., Representative ;'B
Chayan Picheansoonthon, B.S. in Pharm., Ph.D., FRI, Represe MH"FF
Mana Rakvidhyasastra (deceased), Hon. M.5¢. (CU), HulCé' c. (CU),
Representative %ﬁ
President, Pharmacy Council (2011-)
Visid Pravinvongvuthi, B.Sc. in Pharm., Hon. D ;;\@1 Pharm. (CLJ),
Representative
Director, Medicinal Plant Research Institute, D{g‘%ifﬁnenl of Medical
Sciences (2011-)
Prapai Wongsinkongman, B.5c. in Phggﬁr"’ M.Sc. in Pharm., Ph.D.,
Representative
Lt. Col. Sarmardh Angsusingh, (deceased) B.Sc. in Pharm., M.S,,
A.B.D.P, Hon. D.Sc. in Pharm. (CU) (1979-1993)
Rapepol Bavovada, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. (2000-2003, 2011-)

Boonchua Dhorranintra, M.D., Drmed. (magna cum laude) (Freiburg 1.)

FRCP(T) (2000-) D
Vichiara A. Jirawongse (deceased), B.Sc. in Pharm., Ph.D., Hon. D.Sc. P m&:\

in Pharm. (CU), Hon. Ph.D. (KKU) (1979-2006) &
Than Phuyil%:"greeya Kashemsant Na Ayudhya, B.Sc. in Pharm., .f,;%

M.Sc., H&%.D.Sc. in Pharm.(CU) (1982-1993) %
Sumana-%’hnmﬁlai, B.Sc. in Pharm., Hon. Ph.D. in Pharm. (ML) (2000-)
Nugﬁ:i‘_“f-hduanyoicharoen, B.Sc. in Pharm., M.S., Dr. rer.nat. (2000-)

Wantana Ngamwat, B.Sc,, B.Sc. in Pharm., M.Se. (1988-)

'-'i?hpadm Payakkapan, B.Sc. in Pharm., M.Sc. in Pharmaceutical Analysis

(2000-)

Chayan Picheansoonthon, B.S. in Pharm., Ph.D., FRI (2008-)

Sompol Prakongpan, B.Sc. in Pharm., M.Sc., M.S.P,, Ph.D., FRI (1997-)

Churairat Rakwatin, B.5c. in Pharm. (2000-)

Chanai Sambhandharaksa (deceaaed} ’a}Pharm Hon. D.Sc.in Pharm.
(MU) (1979-2000)

Nadhirat Sangkawibha (decease D M.PH. (1982-2000)

M.L. Othong Sawasdmnngkok'%L in Pharm. (1993-2015)

Nantana Sittichai, B.Sc. in Pliarn., M.S. (2010-)

Porn Tamprateep {decea;e& Sc. in Pharm (1979-1983)
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Thaweephol Dechatiwongse Na Ayudhya, B.5c. in Pharm. (2000-) G‘C\
N



G\?ﬁknrb Tuchinda (deceased), M.ID., Hon. D.Sc. in Med. (MU) (1983-1991)

% "M.L. Pranod Xumsaeng (deceased), Ph.G., B.Sc. ity Pharm (1987-1993)
Q:;" Sumana Vardhanabhuti (deceased), B.Sc. in Ph:-qﬁ;j‘ “M.Sc.in Pharm.,
Py M.PH., Cert. in Immunol. (WHO) (1991-2008)"
c{:} Chongdee Wongpinairat, B.Sc. in Phﬂr:ll.nl\é![;“ ., Ph.D. (1998-)
g”;rfmries: Director, Bureau of Drug and Nar-.%l‘oﬁ\bz}}epaﬂment ol Medical Sciences,
Ministry of Public Health (1979-

Than Phuying Preeya Kas sant Na Ayudhya, B.Sc. in Pharm,,
M.Sc., Hon. D.Sc. in Pharm. (CU) (1979-1981)

Boonlarp Kitisin (dege\aﬁﬁd ), B.Sc. in Pharm. (1981-1986)

Patoommal Xumsag;i}g, B.Sc. in Pharm. (1986-1988)

Sangthong Sq_jﬁ_\:ta@iphab, B.Sc. in Pharm., M.Sc. (1988-1992)

Chongdee 'lgiu{lgpinairat, B.Sc. in Pharm., M.Sc., Ph.D. (1993-1998) \?J,

Arunee Po’q;ﬁ'panich, B.Sc. in Pharm. (1998-2000) ;‘-B\c

Gobgul fi?agobchaipong, B.Sc. in Pharm. (2000-2002) 0N

Arpapan Tongboonrawd, B.Sc. in Pharm. (2002-2003) ‘Z-\:\\

Duangporn Abhigantaphand (deceased), B.Sc. in Phar_lfg.@E}DS-ZUD?)

Rojana Kovithvattanaphong, B.S. (Pharm.), M.Sc. {2(}9{@00‘))

Nantana Sittichai, B.Sc. in Pharm., M.S. (2009-2010),

Sooksri Ungboriboonpisal, B. Pharm., M.Sc. in Pharm. (2010-2012)

Nidapan Ruangrittinon, B.5c. in Pharm,, M.ﬁt;.:iﬁ Pharm. (2012-2013)

Wiyada Akarawut, B.Sc. in Pharm., M.S, P D, (2013-2014)

N Suratchanee Savetsila, B.5c. in Pharm 'NE?‘-SC. in Pharm. (2014-)

Pharmacist, expert, as assigned by Dir(;‘\d@t General, Department of

0‘{*}"' Medical Sciences (2005-)

\t;a Nantana Sittichai, B.Sc. in Pharm., M.S.

ﬁf_-‘a Nidapan Ruangrittinon, B.Sc. in Pharm., M.Sc. in Pharm.

%\5\ Head, Thai Pharmacopoeia Section®*4, Bureau ot Drug and Narcotic,
faN

Department of Medical Sciences, Ministry of Public Health (1979-)
Rewadee Vongsaroj (deceased), B.Sc. in Pharm., M.Sc.

Kamphol Raksrivong, B.Sc. in Pharm. AR

Nantana Sittichai, B.Sc. in Pharm., M.S., c\;.:\?’
Nidapai Ry ngrittinon, B.5c. in Pharm., M.Sc. in Pharm. ,.ﬁ_'f‘;,
Manas Attawish, B.S. (Pharm.) W
Siric&ﬁ rabesri, B.Sc. in Pharm., M.Pharm., LL.B., B.L.
Pha‘ﬁd acist as assigned by Director, Bureau of Drug and Narcotic,
; partment of Medical Sciences (2008-)
" Nidapan Ruangrittinon, B.Sc. in Pharm., M.Sc. in Pharm.
A@" Manas Attawish, B.S. (Pharm.)
f\c? Sirichai Krabesri, B.Sc. in Pharm., M.Pharm., LL.B.,, B.L.
Q\ Kornvika Charupant, B.S. Pharm., M.Sc. in Pharm., Ph.D.
N [
O N

-

L7 ;\% . \‘;i
{}l ffective from October 2002 {formerly Drug Analysis Division) 05;
Oy

6? ZEffective from October 2002 (formerly Thai Pharmacopoeia ?\R&Eﬂ
Q@ ' *Effective from April 2005 (formerly Thai Pharmacopoeia ﬂﬁi}cferenm Substances Section)

sEffective from October 2007 (farmerly Thai Pharmadbphel Section)
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HERBAL PHARMACOPOEIA (198%;,)’9

Vichiara A. Jirawongse (deceased), B.Sc. in Pﬁl.ifq;; Ph.D., Hon. D.Sc.
in Pharm. (CU), Hon. Ph.D. (KKLUJ) (1989%%06}
Rapepol Bavovada, B.5Sc. in Pharm., Mf\){‘yﬁ Pharm., Ph.D. (2006-)
4 ﬁ
Panida Kanchanapee (deceased) m in Pharm. (1998-2008)
Kamol Sawasdimongkol, B.Sgé%l’harm., M.S. (2004-2008)
Thaweephol Dechatiwongeﬁh Ayudhya, B.Sc. in Pharm. (2008-2013)
Yupadee Payakkapan, B. in Pharm., M.Sc. in Pharmaceutical Analysis ¢
(2008-2013) N D
Kongkanda Cha a):ﬁfaﬂi, B.Sc.,, M.Sc., D.Sc. (2008-2013)
Chirayupin Chqifa,?ipmsnng, B.Sc., M.Sc., Hon. Ph.D., FRI (mns-zmalzz}a
2%

¢ o
Repre&ezita‘ilivg The Government Pharmaceutical Organization, Fﬁ‘ﬁi\ﬁml

Medical Scientist (1989-1995) 8, 6\
Director, Raw Material Standard Division, The Governme k%@rmaceutica]
Organization (1993-2011) ;é
Jiraporn Noppadech, B.Sc. in Pharm., M. Pharm., resentative
Weena Sathianpokkasap, B.Sc. in Pharm., pr!vgmiw
Director, Research and Development Institute, TZI\': Sovernment
Pharmaceutical Organization (1989-) G N
Chada Phisalaphong, B.Sc. in Pharm., M. 2 Ph.D., Representative
Piyaporn Prayakprom, B.Sc. in Pha Ph.D., Representative
Director, Medicinal Plant Research Institute, Department of Medical

&
Sciences (1989-) "i
Amporn Kun-anake, B.5c. in Pharm. ,-é%j
Pranee Chavalittumrong, B.Sc. in Pharm., M.5¢. in Pharm. N\
Nalinphat Saktiyasunthorn (deceased), B.Sc. in Pharm., M.Sc. ,\b
in Pharm. Q::
Nuchattra Chansuvanich, B.Sc., M.S. G‘&\ i

Kalaya Anulukanapakorn, B.5c., M.Sc,, Dr. rer. nat., Representative &
Jaree Bm}g@aﬂhi, B.Sc., M.Sc., Representative ﬁ;\:)
PranonvDechwisissakul, B.Sc., M.Sc. in Pharm., Representative ({w“‘
An iﬂfﬁ Kun-anake, B.Sc. in Pharm., Representative
lﬁqﬁﬁnole Mongkolchaipak, B. Pharm., M.Sc., Representative

irin Thongkhoom, B.Sc., M.Sc. in Pharm., Representative

4.3 ilawan Rattanathirakul, B.Sc., M.Sc., Representative

Director, Bureau of Drug and Narcotic (2014-)
Suratchanee Savetsila, B.5c. in Pharm., M.Sc. in Pharm.
Supanee Duangteerapreecha, B.Sc. in Pharm., M.S., Ph.D., Representative
Jiranuch Jamtaweekul, B.Sc. in Pharmé_,? Sc. in Pharm., Representative
Somsak Sunthornphanich, B.Sc. in Pharm., M. Chem., Representative
Chiet, Phytochemistry Section, Medig¢inal Plant Research Institute,
Department of Medical Scieu;;%gjﬂﬂ 2015)

Thidarat Boonruad, B.Sc., Se. in Pharm.
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Q\/\Yendut Techadamrongsin, B.Sc., B.S. Phar., Post. Cert.
Prapai Wongsinkongman, B.Sc. in Pharm., M.Se, in Pharm., Ph.D.,
Representative N
Chief, Pharmacognosy Section, Medicinal PIa@Re:sean‘h Institute,
Department ot Medical Sciences (QGE][LQUI‘Q
Pranom Dechwisissakul, B.Sc., M. ‘}g\iﬁ‘f’lmnn
P

Pairin Thongkhoom, B.5c., M. 56c ‘,_m, arm

Chiet, Herbal Quality Assurance (seg.ter Medicinal Plant Research Institute,

Department of Medical Sciencgs(2004-)
Thidarat Boonruad, B.Sc, c. in Pharm.
Prapai Wongs:nkungn(mBSx in Pharm., M.Sc. in Pharm., Ph.D.
Nawarat Chadchen, B>Pharm., M.Sc. in Pharm., Representative

Jiramuich Mingm at B. Pharm., M.5c¢. in Pharm., Representative OI&\Q'>
Duangpen Pa’ft%ﬁ‘ladilﬂk, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.,, o;;%.,
Rrpn’svyh%ﬁ:ﬂ o
Puritat l&ﬂﬁhasiﬁ, B.Sc. in Pharm., Representative ,—\f}:
Apirak Sakpetch, B.S. Pharm., Representative 8, ({:x

Chief, Pharmaceutical Chemistry Laboratory, Medicinal Pla: Research
Institute, Department of Medical Sciences (2012-2015)
Prapai Wongsinkongman, B.Sc. in Pharm., M.Sc. nbsl?ha%n Ph.D.
Jaree Bansiddhi, B.Sc., M.Sc. (2010-)
Rapepol Bavovada, B.Sc. in Pharm., M.Sc. in le;mf\Ph D. (1993-2006)
Chitra Chaiyawat, B. Pharm. (2010-2014) PRAN
Kongkanda Chayamarit, B.Sc., M.Sc,, l;;gg{ﬁ-}
Thaweephol Dechatiwongse Na Ayudh :Sc. i Pharm. (1989-)
Supatra Im-erb, B.Sc. in Pharm., M.Sc .lrarm Chem.) (1990-1991, 2009-)
Panida Kanchanapee (deceased), B.Sc. n Pharm. (1993-2000)
Surapong Kengtong, B.Sc. in Pharm., M.Sc. in Pharm (2014-)
Sirichai Krabesri, B.Sc. in Pharm., M. Pharm., LL.B., B.L. (2014-)
Wantana Ngamwat, B.Sc. in Pharm., M.Sc. (1989-1993)
Yupadee Payakkapan, B.Sc. in Pharm., M.Sc, in Pharmaceutical Analysis
(1991-)
Thatree Phadungcharoen, B.Sc. in Pharm., M.Sc. in Pharm. (1989-)
Kalaya Pharadai, B.Sc. in Pharm., M.Eng. (1989-)
Chamlong Phglgklal, B.S. (Forestry), Hon. D.Sc. in Forestry (KU), F
(2000-2002) QQ
Cllayamfitheansuunthun, B.S. in Pharm., Ph.D., FRI (1995-)
Kamtha\v\*asdlmnngkoI B.Sc. in Pharm., M.S. (1995-2004)
Ga‘ni;iwe Sathornviriyapong, B.S. (Agriculture), M.S. (Horticulture),
6(‘%1311 .D. (2002-)

c:?"

(5\ ‘Chantra Shaipanich, B.Sc. in Pharm., M.S,, Ph.D. (1989-1994)

Nantana Sittichai, B.Sc. in Pharm., M.S. (2008-)
Taweesak Suntorntanasat, B.Sc. in Pharm., M.Sc. in Pharm. (2000-)
Khanit Suwanborirux, B.Sc. in Pharm., M Sc. in Pharm., Ph.D. (1993-)
Yenchit Techadamrongsin, B.5c., B.5. P’.@;{}Pmt Cert. (2008-)
Kanokwan Watanayothin, B.S. {Agn‘x re), M.S. (Agriculture),

Ph.D. (2000-2009)

-‘\CG

Sasiwan Aim-ot, B.Sc. in Pl 2003-2004)
Chitra Chaiyawat, B. [’haﬁ;\tw% 2010)

/é(: XX
Q

(‘\H &
ﬂ{:} T\Qb



/Eﬁ‘fnssayamas Charoensuk, B. Pharm. (1999-2000)
Kornvika Charupant, B.S. Pharm., M.Sc. in Pham{“ »Ph.D. (1998-1999, 2001-

.\Qb 2003, 2008-) N4
é}-{"@ Supanee Duangteerapreecha, B.Sc.in Pharn 2 M 5., PhD. (1989-1991)
S Supatra Im-erb, B.Sc. in Pharm., M.Sc. (19 0)
\ I
éﬁ : Anuwat Ittirittanon, B.Sc. in Pharm. ( 992)
A
\ Jiranuch Jamtaweekul, B.Sc. in Phari, M.Sc. in Pharm. (2010-2015)
Wichuda Jariyaphun, B.Sc., M.S¢. {TQ\S‘}' 1990)
Sarunyaporn Kongchira, B.S. inPharm., M.S. (1993-1996)
Sarinee Lenapun, B.S. Pha {m 15 M.Sc. in Pharm. (2004 -2008)

Santi Nimnoi, B.S. in Pha‘ (2017-) 4

Sasiwimon PalasemazB. Pharm., M.Sc. in Pharm. (2009, 2015-) ‘?1,>

Thanita Patl:haq},a a, B S. in Pharm., M.A. MS in Regulatory Affairs an{‘g\‘ h
Health PoﬁLv@enu -2015) oy

Supattra Phangsri, B.Sc. (Pharm ) (2000-2001) \\8"

Thanyarat%lﬂa, B.Sc. in Pharm., M.Sc. in Pharm. (1996-1998)
Nantana Sittichai, B.Sc. in Pharm., M.S. (1990-2008) é;\\
Panit Somhom, B.Sc. in Pharm., M.Sc. in Pharm. (1991- 199, @
Prapai Wongsinkongman, B.Sc. in Pharm., M.Sc. in Pl'le}rm:;, Ph.D.

(1990- 1991, 1993-1996) \53"’
N
This subcommittee is responsible for: "V‘

1.1 selecting the appropriate herbal drugs and herbal Jﬁlg preparahm\s based on
public health and industrial demands for further c-nn'aiderpg‘) by the Thai Pharmacopoeia
.01 nuttee, N

N, ¥ 19 establishing the specifications of herbal drugs and herbal drug preparations selected :
\\c- by the Thai Pharmac opoeia Committee and compiling the corresponding monographs ~,
B A
1.3 publishing the Thai Herbal Pharmacopoeia; 'é\
é, f«'\ 1.4  attending to all matters related to the preparation ot the Thai Herbal Pharmacopoeia. (.L:\"-
A &

&

v

R
2. SUBCOMMITTEE ON THE PHARMACOGNOSTIC AND BOTANJC\"
SPECIFICATIONS FOR THAI HERBAL MONOGRAPHS (2010-)...*

o) > 34
Chairperson: Chayan I’:cb‘eansounthnn, B.S. in Pharm., Ph.D., FRI (2010-) f{*« '
*hbh
Vice-chairperson: They{)eg’ Phadungcharoen, B.Sc. in Pharm., M.Sc. in Pharm. (2010-2015)
Adwvisors: fem‘]‘ura_fyu pin Chandraprasong, B.Sc.,, M.Sc., Hon. Ph.D., FRI (2010-2015)
(5\ Kongkanda Chayamarit, B.Sc., M.Sc., D.Sc. (2010-2015)
,ﬂ-‘_‘%
Member Chiet, Pharmacognosy Section, Medicinal Plant Research Institute,
g \ Department of Medical Sciences (2010-) “,
;{b Pairin Thongkhoom, B.Sc., M.Sc. ii} Pliafin
AR Wilawan Rattanathirakul, B.Sc.,, MiS¢., Representative
. Jaree Bansiddhi, B.Sc., M.Sc. (2010-)
({\f}"u Bhanubong Bongcheewin, B Iﬁfarm M.Sc., Ph.D. (2014-)

Kongkanda Chayamarit, ,Bﬁu, M.Sc. D.Se. (2015-)
Pranom DECthSISEﬂkUL\EaSL M.Sc. in Pharm. (2010-)
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@%nuch Jamtaweekul, B.Sc. in Pharm., M.5c. in Pharm. (2010-2015, 2017-)
~,

Ornusa Khamsuk, B.S., M.S,, Ph.D. (2014-) N
N Thatree Phadungcharoen, B.5c. in Pharm., M. ‘-"ur-i'g‘bPharm. (2015-)
qﬁ;..\b*?; Kalaya Pharadai, B.Sc. in Pharm., M.Eng. (201@%“
é:‘} Sawanee Sathornviriyapong, B.S. (Agrsm]ﬁ:@?&n) M.S. (Horticulture), Ph.D.
»" (2010-)
Q\ Anitthan Srinual, B.Sc. in Bml-:}g}r M- S':\'in Biology, Ph.D. in Biology (2019-)
Secretaries: Sasiphimol Boontavee, Pharn ‘LL.B,, (2017-2018)
Kornvika Charupant, B.S. Pharm., M.Sc. in Pharm., Ph.D. (2010-)
Jiranuch ]amtaweekul B L in Pharm M.Sc. in Pharm. (2015-2017)
Sasiwimon Palasema rm M.Sc. in Pharm. (2015-) Q‘>
Thanita Patthamaj 5 in Pharm., M.A. MS in Regulatory Affairs and &\
Health Puhcyl{ {}1'3 2018-) \
5_}7\0
This subcommittee is res;mqsf\[}e for:

2.1 producing drafts ofthe pharmacognostic and botanic specifications fqr ﬂ"ifna: herbal
monographs, i.e. nomenclature, definitions, plant descriptions, macror,coplcal(:%\
microscopical descriptions, and other related information; ~

2.2 submitting the dratts to the Subcommittee on the Estabhsluna}t’q}’ﬂte Thai Herbal
Pharmacopoeia for approval;

2.3 attending to all matters related to the preparation of phagQFLngnnstic and botanic

specifications. 7 C’x
""\ xo}}
SUBCOMMITTEE ON THE PHYSICO- CHEMICAL SPECIFICATIONS
a&; AND SAFETY FOR THAI HERBAL MONOGRAPHS (2010-) ¢
5 ™
,-i"e; Chairperson: Khanit Suwanborirux, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. (2010-) .é‘%
& ~
_.ﬁff'b&\ Vice-chairperson: Nantana Sittichai, B.Sc. in Pharm., M.S. (2010-2015) ,\b
\.
Advisor: Yupadee Payakkapan, B.Sc. in Pharm., M.Sc. in Pharmaceutical Allﬁl)fSé; &.Q\
(2010-2015) Dé’"a
Members: Chief, lleﬂ.i%*laBuaht}f Assurance Center, Medicinal Plant Reeeanlﬁzhﬁ itute,

Departnight of Medical Sciences (2010-2013, 2015-)
Spn@lut Niumsakul, B.Sc., M.5c.
fh{ﬁaﬁvarat Chadchen, B. Pharm., M.Sc. in Pharm., Representative
Q‘Apu’ﬂk Sakpetch, B.S. Pharm., Representative
(5\ '{]utra Chaiyawat, B. Pharm. (2010-2014)
r'j"x Veena Nukoolkarn, B.S. in Pharm., Ph.D. (2014-)
Yupadee Payakkapan, B.Sc. in Pharm., M.Sc. in Pharmaceutical Analysis

: \
A~ (2015-) ¢
Q Chada Phisalapeng, B.Sc. in Pharm., 9;>Ph D. (2010-)
P o\b Nantana Sittichai, B.Sc. in Pharm., M\‘Sg 015-)
a{} Uthai Sotanaphun, B.Sc. in Pharm "‘M"SL in Pharm., Ph.D. (2014-)
&}}\{3— Taweesak Suntorntanasat, B. ':n.g%hf’harm M.5¢. in Pharm. (2010-)
Qﬂ' Witchuda Thanakllcharoe?"ﬂl B.Sc. in Pharm., M.Sc. in Pharm.,
Ph.D. (2014-) A
Q&
"ﬂ’\./é XXV
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(5\ IJ
>
,\ﬁpaz Wongsinkongman, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. (2011-)
Secretaries:  ©\"Sasiphimol Boontavee, Pharm. D., LL.B. (2017-) °
Qb Kornvika Charupant, B.S. Pharm., M.Sc. in Pharq\QWh D. (2010-2014)
Sirichai Krabesri, B.Sc. in Pharm., M. Pi‘larn;%&hE'B B.L.(2014-)
c{:} Santi Nimnoi, B.S. in Pharm. (2015-) \o
N\
'I’h:s subcommittee is responsible tor: ,;(. Y
3.1 producing drafts of the physico- chemlcals ifications for Thai herbal monograph,
i.e. constituents, packaging and storage, 1denu&{t§g n, assay, ashes, extractives, and other
related information;
3.2 producing draft information on jliéé?iiety for Thai herbal monographs, i.e. categories,
contra-indications, warnings, preraut‘mgls’, additional information, dosage, and other
related information; &\ ’v\&\
3.3 submitting the drafts t{):ﬁ{b Subcommittee on the Establishment of the Thai H r'b;}f
Pharmacopoeia for approval 43
34 attending to all mg‘tférz. related to the preparation of the physico- themn,a("&

safety specifications.
é’\?‘

4. SUBCOMMITTEE ON STANDARDS FOR THAI I-(?IE\BAL DRUG
PREPARATIONS (2010-)* *-:}r

Chairperson: Yupadee Payakkapan, B.Sc. in Pharm., M. Sﬁ’.lﬁs;hannaceuucal Analysis

é} (2010-) .-‘D'b)
\}; mibers: Kornvika Charupant, B.S. Pharm., M ':-({'\in Pharm., Ph.D. (2015-) i
\t:’\ Jiranuch Jamtaweekul B.Sc. in Pharm., M.SC. in Pharm. (2017-) ¢
/‘\f_-‘a . Piyaporn Prayakprom, B.Sc. in Pharm., Ph.D., (2017-) ’e@\
Q.\ Nidapan Ruangrittinon, B.Sc. in Pharm., M.5c. in Pharm. (2010-) ~
Churairat Rakwatin, B.Sc. in Pharm. (2010-) G\
Nantana Sittichai, B.Sc. in Pharm., M.S. (2010-) Q.,:\
Prapai Wongsinkongman, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. {201{}-2?
Sasida Yousuk B.Sc. in Pharm., M.Sc. in Pharm. (2017-) c\}.""\b
&
Secretaries: 5351}1111111%%00ntavee, Pharm. D., LL.B. (2017-) ‘.{-a-\‘b
Slncharﬁfabesrl B.Sc. in Pharm., M. Pharm., LL.B., B.L. (2010-)
Sar enapun B.S. Pharm., M.Sc. in Pharm. (2010-2015)
g‘m imnoi, B.S. in Pharm. (2015-)
This subcom Ee is responsible for:
4.1 roducing draft specifications for Thai herbal drug preparations preselected by the
Thai Pharmacopoeia Committee and compiling these specif’ ications in monographs in the

Th rbal Pharmacopoeia;

ﬂ\*g,dfi attending to all matters related to establlshma pecifications for Thai herbal
ff'}-.;?'lrug preparations;
;'s 43  preparing appendices of the tests relatﬁ;‘l}.’ h;?ﬂle Thai herbal monographs.

A

N\ =
*Effective from June 2017 (formerly The Ad Hoc Sub@gﬁ;}lﬂw on Standards of the Thai Herbal Drug Preparations)
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Lh:arrper-:q,!\s,v} Komol Pengsritong (deceased), M.D., M.S., Ph.

"“b
o

tik("\\ .

Aduvisors:

Mmgm;

o

5 %BCOMMITTEE ON EDITORIAL STYLE (1980-)

Qﬁ‘nn D.Sc. in Pharm.
(1980-1988)

ay

Nadhirat Sangkawibha (deceased), M.D. L@Fﬁ[ (1989-1997)
Sumana Vardhanabhuti (deceased), B.S¢iiY Pharm,, M.Sc. in Pharm,,

M.PH., Cert. in Immunol. (WHD}:(J,‘ -2010)
Boonchua Dhorranintra, M.D., Dnn;!,érl (magna cum laude) (Freiburg 1),
FRCP(T) (2010-) ,%\"5
N
Prachaksvich Lebnak, M. 62000-2003)
Komol Pengsritong {d.%ﬁﬁa??d), M.D,; M.S., Ph.D., Hon. D.Sc. in Pharm. (C17) Q;>

{1988-1991) a Q\.
Rachanee Pin rn B.Sc. in Pharm. (2003-2005, 2009-2010) ol‘,}-s
Manat Poh I, B.Sc., M.Sc., Dr. rer. nat. (2005-2013) 5_})‘\2“’
Kamphol Ki‘ksﬁvong, B.Sc. in Pharm. (2000-2013) ~
Nadhirat Sangkawibha (deceased), M.D., M.EH. (1997-2009) ébl"(
Suntana Sutadarat, B.Ed. (Hons.), M.A., Ph.D. (1997)
Prakorb Tuchinda (deceased), M.D., Hon. D.Sc. in Med. @%}1988 1991)
Sumana Vardhanabhuti (deceased), B.Sc. in Pharm., %QL in Pharm.,

M.PH., Cert. in Immunol. (WHO) (2010-2015) \"\.
M.L. Pranod Xumsaeng (deceased), Ph.G., B.Sc it Pharm. (1991-1997)

oSl

Supong Akesiripong, B. Pharm. (Hons.), Pl *?(ZC'DI}-}
Chantana Aromdee, B.Sc. in Pharm., l\éf:r\.r' 1986-1989)
Manas Attawish, B.5. (Pharm.) (2013-2015, 2017-)

a4
Rapepol Bavovada, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. (2006-2008) "i
Kornvika Charupant, B.S. in Pharm., M.Sc. in Pharm., Ph.D. (2008-) ,-é%j
Boonchua Dhorranintra, M.D., Dr. med.(magna cum laude) (Freiburg 11.) N\
FRCP(T) (2000-2010) _,.\.C'
Supatra Im-erb, B.Sc. in Pharm., M.Sc, (1989-1997) \.

Vichiara A. Jirawongse (deceased), B.Sc. in Pharm., Ph.D., Hon. D.Sc. ”b G«.Q\
Pharm. {(_LT',I Hon. Ph.D. (KKLI) (1989-2006)

Than Phuyi 'l'\l reeya Kashemsant Na Ayudhya, B.Sc. in Pharm,, IVI:SC;‘}
Hon. DSg"in Pharm.(CU) (1989-1992) 'L\

‘alrlrchai*ﬁf‘abesn, B.Sc. in Pharm., M. Pharm., LL.B., B.L. (2009-)

PIQ&WSWLII Lebnak, M.D. (1997-2000)

, (ﬁ]@ﬂaana Ngamwat, B.Sc., B.Sc. in Pharm., M.Sc. (1989-2015)
acl

ichanee Pinthaworn, B.Sc. in Pharm. (2005-2009)

Manat Pohmakotr, B.Sc., M.Sc., Dr, rer. nat. (1989-2005)

Arunee Poompanich, B.Sc. in Pharm. (1993-2015)

Sompol Prakongpan, B.5c. in Pharm., M.Sc., Ph.D. (1989-1997)

Sunibhond Pummangura, B.Sc. in Pharm,.a.M Sc., M.S.P, Ph.D. (1989-1997)

Kamphol Raksrivong, B.Sc. in Phannﬂ @%—199?}

Churairat Rakwatin, B.Sc. in Pharn: (2006-)

Nidapan Ruangrittinon, B.Sc. igﬂmnnw M.Se. in Pharm. (2005-)

Chanai Sambhandharaksa ( sed), B.S. Phar.,, Hon, D.Sc. in Pharm.
(ML) (1989-2008) é Q‘x

,g: v

o
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@L Othong Sawasdimongkol, B.5c. in Pharm. (1993-2015)
7% "Nantana Sittichai, B.Sc. in Pharm., ML.S. (2005-) ;
N Nongluck Sookvanichsilp, B.Sc. in Pharm. (Holm,:} Sc. in Pharm.,
ﬁ}-\:":‘-' Dr.Phim.Sc., LL.B., B.B.A. (2005-) o\ %
o»:}. Suntana Sutadarat, B.Ed. (Hons.), M.A., PlsD. (1989-1996, 1998-)
{’\4\% a Parkpoom Tengamnuay, B. Pharm., PhJD5(1993-)
Charurat Tantraporn, B.A,, M.A. (1997-2000)
Opa Vajragupta, B.S. (Pharm.), M.S&, Ph.D. (2000-2003)
Rewadee Vongsaroj (deceased B.Sc. in Pharm., M.Sc. (1989-1997)
Chongdee Wongpinairat, n Pharm., M.Sc., Ph.D. (1989-1997)
Sumana Vardhanabhuti _}Eﬂsed)_. B.Sc. in Pharm., M.Sc¢. in Pharm.,
M.P.H., Cert. in Ima,lv;mol. (WHO) (1989-1997)
M.L. Pranod Xng_lg@lg (deceased), Ph.G., B.Sc. in Pharm (1989-1991) Q&\

Secrelaries: Manas Attawr\ﬁ B.S. (Pharm.) (1997-2013)

Kornvika G‘b\ampant B.S. Pharm., M.Sc. in Pharm., Ph.D. 199? "1\{\3 2003)

Sarinee Lenapun, B. Pharm., M.Sc, in Pharm. (2005-2013)

Santi Nimnoi, B.S. in Pharm. (2013-) ‘f\j\

Sasiwimon Patasema, B.Pharm., M.Sc. in Pharm. (2[!(}3- é

Thanita Patthamajinda, B.S. in Pharm., M.A, MS in R@ulator}r Affairs
and Health Policy (2010-2015, 2018-) {-\-

Yupadee Payakkapan, B.Sc. in Pharm,, M.Sc. i @gﬁa"rmm.eutu al Analytical
Analysis (1980-1991)

1;,,\ Thomayant Prueksaritanont, B.5c. in P]@l‘hél Ph.D. (1989-1991)
o\\\"' Kamphel Raksrivong, B.Sc. in Pharm. @QBG—ZGDU]
0‘@"‘ Nongluck Ruangwises, B.S. (Pharm.), M.S., Ph.D. (1989-1991)
c,\:}a Nantana Sittichai, B.Sc. in Pharm., M.S. (1980-2005)
.r\_-'b Panit Somhom, B.Sc. in Pharm., M.Sc. in Pharm. (1991-1993)

, f\\ Wanida Suchonwanit, B.Sc. in Pharm. (1997-2000)

This subcommittee is responsible for: Q::;
5.1 designing the format and style for printing; &F\\

5.2 editing the text;
53  keeping c‘ontormltjﬁ.ﬁ\}]le molecular formulae, chemical names, lll(lll?ﬂllﬂl'.,..'f"é.
weights, and expressions @«Eﬁne symbols of units throughout the text;
54  organizing tlgﬂﬁtormatmn compiled by all subcommittees into a pharmacopoeial
form and cnmp]eh}l{@@ final draft of the Pharmacopoeia;
55 Hitlﬂ'l_f;\i!i&t all matters related to editing the Pharmacopoeia.
(5\ %

6. SU MMITTEE ON STANDARDS AND ANALYTICAL METHODS

A~ (2019-) .
persoit: Nantana Sittichai, B.Sc. in Pharm., M. %&19 )
P
oS Members: Director, Bureau of Drug and Naif:‘[ {2019 )
Qf\'!‘v Suratchanee Savetsila, B.S ﬁ'b warm:, M.Sc. in Pharm.

Kornvika Charupant, B. Sia’.iharm M.Sc. in Pharm., Ph.D., Representative

(:\
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6,6\
,\]iranuch Jamtaweekul, B.Sc. in Pharm., M.Sc. in Pharm., Representative
" Director, Medicinal Plant Research Institute, Depar%nl ot Medical Sciences

D (2019.)

f:?-s:&\ Nawarat Chadchen, B. Pharm., M.Sc. in P ‘.‘aﬁ%\ Representative
m> Warunee Jirawattanapong, B.Sc. in Plla@ggﬂ M.Se. in Pharm., Ph.D.,
"{5 Representative a‘a

Head, Physical and Chemical Te ection, Bureau of Drug and Narcotic
{2019-)
Sasida Yoosuk, B.Sc. in Pharm., M.Sc. in Pharm.
Jiranuch ]amtaweek}d&B?Sc. in Pharm., M.Sc. in Pharm., Representative 4
Wicharanee Ton, 'q?;, .Sc. in Pharm., M.Sc. in Pharm. (Pharmaceutics), Q;)
Rppn'spum_;;iz ag“
Tharntip Waﬁ@hsakwnng, B. Pharm., M.Sc. in Pharm., Ray:‘vsrufaff@
Jidapha Kanﬁg unthornrat, B.Sc. in Pharm., M.F.H. (2019-) N
Sirichai K sri, B.Sc. in Pharm., M. Pharm., LL.B.,, B.L. (20153—] N
Puangkaew Lukkannatinaporn, B.Sc. in Pharm., M.Sc. (Phﬂ.ﬂﬁ%ﬁ;}
Santi Nimnoi, B.S. in Pharm. (2019-) '%\
Churairat Rakwatin, B.Sc. in Pharm. (2019-) ﬂ\é
Nidapan Ruangrittinon, B.Sc. in Pharm., M.Sc. in Pharm. (2019-)
Yaowalak Wattanapisit, B.Sc. in Pharm., M.Sc. in &[}fé‘rm. (2019-)

&
b\’\ Puritat Rattanasiri, B.5c. in Pl\ﬂ;é}%Repmsmmﬁw
*

Secretaries: Sasiphimol Boontavee, Pharm. D., LL.B. {ZFE'B;)S\
;,L\ Sasiwimon Patasema, B.Pharm., M.Sc. i1 Pi%arm. (2019-)
m&f Thanita Patthamajinda, B.S. in Pharm{M'A, MS in Regulatory Affairs
Q{%&. and Health Policy. (2019-) ff
o _— _ Q
~, This subcommittee is responsible for: fé.
6.1  selecting drugs to be included in or excluded from the Thai Pharmacopoeia; G\f\
6.2  preparing draft specifications, including analytical procedures, for drug mono- ~
graphs in the Thai Pharmacopoeia; Q:}
6.3  preparing the appendices regarding testing methods and reagents; @ 5\(,\
6.4  pertorming any other assigned tasks. c\\;\b

¢
\.@\ (C‘s}'
7 WORKIN??CROUP ON PRINTING THE THAI HERBAL
,_\-'5;‘“ PHARMACOPOEIA (1989-1995)

Chairperson: {Eﬁl’ertm, Drug Analysis Division, Department of Medical Sciences, Ministry
(53\ of Public Health
/_{:;} Chongdee Wongpinairat, B.Sc. in Pharm., M.Sc., Ph.D.

Mgg‘h@ Chief, Herbal Quality Assurance Center,%ediciual Plant Research
o >
S &

) -
&
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Eﬁ?—mas Attawish, B.S. (Pharm.)

%, " Jaree Bansiddhi, B.Sc., M.Sc.

[?9
~
.z
&

Contributors:

Thaweephol Dechatiwongse Na Ayudhya, B.Sc{i‘,ﬁ;{hharm.

Pranom Dechwisissakul, B.Sc., M.Sc. in Pharin.

Walapa Juladusitpornchai, B.Sc. in Pharm>.,

Sarunyaporn Kongchira, B.Sc. in Phar,u{ir S

Kamphel Raksrivong, B.Sc. in Phariis,

Nongluck Ruangwises, B.S. (Phg;ﬁ?s}t M.S., Ph.D.

Nantana Sittichai, B.Sc. in Ply i, M.S.

Wanida Suchonwanit, B.S¢/in Pharm.

Prapai Wongsinkon yB.Sc. in Pharm., M.Sc. in Pharm., Ph.D. Qb

Y o8

% S

On
The following persons were en‘f&?@ed in the production of THP Volume I (1939-1995):;.})\0

Jaree Bansﬁﬂhi, B.Sc., M.Sc. . o
Nuchattra Chansuvanich, B.Sc., M .S. ?—b{\\
Pranee Chavalittumrong, B.Sc. in Pharm., M.Sc. in Pharm, ‘:{j\
Pranom Dechwisissakul, B.Sc., M.Sc. in Pharm. f\’%’
Warunee Jirawattanapong, B.Sc. in Pharm. (15?"

Walapa Juladusitpornchai, B.Sc. in Pharm. . {-\-

Sirichai Krabesri, B.Sc. in Pharm., M. Pharm., LiB, B.L.

Amporn Kun-anake, B.Sc. in Pharm. ~

Vitit Nammoonnoy, B.A. 2

Daroon Pecharaply, B.Sc., M.S. ({\q}'
Arom Phichitkanka, B.Sc.

Chada Phisalaphong, B.Sc. in Pharm., M.Sc., Ph.D.
Vansiri Rimsamut, Cert. A.

Weena Sathianpokkasap, B.Sc. in Pharm.

Amporn Ruangchan, B.Sc. in Pharm., M.Sc. G:C“
N

Kamol Sawasdimongkol, B.Sc. in Pharm., M.S.

Panit Somhom, B.Sc. in Pharm., M.Sc. in Pharm. @
Suntana Sutadarat, B.Ed. (Hons.), M.A., Ph.D. D?
Yenchit Tec\h‘%d‘ammngsin, B.S., B.S. Phar., Post. Cert. ,h_f“;g.
Parkpmmtfengamnuay, B. Pharm., Ph.D. 5\

Tl'nawggjﬂai Thawonying (deceased), B.Sc. in Pharm.
FA%

L
o
The tollowing pem@is were engaged in the production of THP Volume II (1995-2000):

ree Bansiddi, B.Sc., M.Sc.

,L‘ES\ MNuchattra Chansuvanich, B.Sc., M.S.

,r-\%'
&

&

Vanida Chantaratheptawan, B.Sc. in Pharm., M.Sc. in Pharm.
Pranom Dechwisissakul, B.5c., M.5c. in ]é’harm.

Warunee Jirawattanapong, B.5c. in Pharq_'l‘&}M.Sc. in Pharm.
Tathaporn Maison, B.Sc. AN

Narumole Mongkolchaipak, B. Pim@h; M.Sc.

Arom Phichitkanka, BSc. 2@

Proramate Sansongsak, B.Scf‘[ﬁi‘?ﬁrm.}

Yenchit Techadamrongsi?%@&., B.S. Phar, Post. Cert.

Q\
o
L

f\q':} F\Q‘}



&
Qo

A
{5 Q
A

Pa,j:ﬁ.n Thongkhoom, B.5c., M.Sc. in Pharm.

C,?Rawat Tiasakul, B.Sc. (Pharm.)

N\
r\‘lb
The tc{[bwmg pe

&

The tollowing pe

Suppachai Tiyaworanant, B.Sc. (Pharm.), M.Sc. ut;_rgjarm

rsons were engaged in the prudlu,tmn of qupﬁ;ﬁwnt to THP (2000-2004):
Nuchattra Chansuvanich, B.Sc.,

Tanwarat Kajsongkram, B.S., M. S ((' l’l"hd-?stry)

Pichitra Maekprayoon, B.Sc. ‘d\o

Tathaporn Maison, B.Sc.

Jiranuch Mingmuang, B.Sc. Az{é‘harm
Piya Mokkamul, B.S. (FU

Narumole Mongkolcl@"pa‘k B. Pharm., M.Sc. ¢
Thanawat Thongchin B.S. o.&\Qb
Pairin Thongkhgem), B.Sc., M.Sc. in Pharm. oé:\\"
Rawat Tiasa lgnl;}B‘.’Sc. (Pharm.) 2

S ~H

rsons were é'llgaged in the production of THP Volume 111 (2004- @9]
Juthamas Bhura, B.Sc. in Pharm., M.Sc. in Pharm.

Chalermchoke Boonchit, B.EA. é‘:‘j\
Nuchattra Chansuvanich, B.Sc., M.S. N
Supanee Duangteraprecha, B.Sc. in Pharm., M.5c. :}Lﬁlﬁhrm., Ph.D.
Pajaree Inthachub, B.Sc., M.5c.

Jiranuch Jamtaweekul, B.Sc. in Pharm., M. %r\'.. uEFIJ;rm

Tanwarat Kajsongkram, B.5., M.S.

Supachai Koonterm, B.Sc. ¢ D\b:&

Sirichai Krabesri, B.Sc. in Pharm., M. I%rm LL.B., B.L.

Sumanee Lertakanokkun, B.Sc. (Pharm.)

Pichitra Maekprayoon, B.Sc.

Duangpen Pattamadilok, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.

3 N\
Wittaya Pongamornkul, B.5c., M.S. é{\
Sununta Srisopon, B. Pharm., M. Pharm. \:ﬁ\
Thanawat Thongchin, B.S. &Q\QV"
Pairin Thongkhoom, B.Sc., M.Sc. in Pharm. @Nb‘“‘

Niran leunh?un, B.Sc., M.Sc. .fﬂ\:\?

Wimonw rmpramute, B. Pharm., Pg Dip Sc (Biotech.), M.Sc. ({ 1‘3
Ciop:dah@m ichienkul, B.S.

The tollowing perm‘@ﬁver& engaged in the production ot Supplement to THP 2011:

Basima Juntryam, B.Sc.

6511-11 ‘hai Krabesri, B.Sc. in Pharm., M. Pharm., LL.B., B.L.

o)
5“@(\

“
RQ

Areerat Surathanjanya, B.S, M.S.
Akekmol Suttisun, Cert. in Medical Science Technology
Parkpoom Tengamnuay, B. Pharm., Ph.D,

D‘i}l‘? tollowing persons were engaged in the produnh 1} G(t\[‘ HP Volume IV (2011-2014):

Chalermchoke Boonchit, B.FA. Artﬁ'»]
Kamthorn Intharapichai, B. ':.'l.
Pornpimon Wongsuwan, BL
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The following @;‘50115 were engaged in the production of THP 2016-2017:
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%, "Sasiphimol Boontavee, Pharm. D., LL.B. é‘\
Jankana Burana-osot, B.Sc. in Pharm., M.Sc. in n., Ph.D.

Tasamaporn Sukwattanasinit, B. Pharm., Plrl@:\'
No
owing persons were engaged in the production P 2018:

Sudarat Homhual, B.Pharm, M.5c u}"Blmrm, Ph.D.

Jiranuch Jamtaweekul, B.Sc. in Pk ﬁi'm M.Sc. in Pharm.

Jiranuch Mingmuang, B. Phapm,; "M Sc. in Pharm.

Duangpen Pattamadilok, B'Se. in Pharm., M.Sc. in Pharm., Ph.D.

Thanita Patthama]mdarﬁgs in Pharm., M.A., MS in Regulatory s
Affairs and Hea]th':.l‘:gl Q>

Thatree P'hadun,gﬂkgmen, B Sc. in Pharm., M.Sc. in Pharm. 9‘&\
Wilawan Ratta hiu'aknl B.5c., M.5c. @1\"
Paweena Salﬁs B.S. ;.;"c
Pairin 'I'hcﬁ&khoom, B.Sc., M.Sc. in Pharm. 3 t'\‘f\

Pratom Thongsrirak, B.Sc. (Agriculture)
Suppachai Tiyaworanant, B.Sc. (Pharm.), M.Sc. in Pharm. ‘:{j\
Sopidawan Wichienkul, B.5. ,‘?
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The following persons were engaged in the production of THP 2[}19:.\-

Kanokporn Atisook, B.Sc. D&\

Jaree Bansiddhi, B.Sc., M.Sc. *"

Thidarat Boonruad, B.Sc., M.5c. in Phanp"\g?

Pajaree Inthachub, B.Sc., M.5c.

Warunee Jirawattanapong, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.
Sakwichaichai Ontong, B.Sc. (Biology)

Duangpen Pattamadilok, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D.

Thatree Phadungcharoen, B.Sc. in Pharm., M.Sc. in Pharm. G:C“
>

Suphan Phattarapornchaiwat, B.Sc. (Chemistry)

Nithida Phonket, B.Sc. in Pharm., M.Sc. in Pharm.

Puritat Rattanasiri, B.Sc. in Pharm. @
Wilawan Ratt;:nathlrakul B.5¢., M.Sc. D\}
Yenchit Tecpad‘ammngsm, B.Sc., B.S. Phar, Post, Cert. ,h_'f"‘;g.
Thanaw ungchm, B.S. (Science) <
Pa1r1n®mngkhnum B.Sc., M.Sc. in Pharm.

P;Q\&E}i‘ Thongsrirak, B.Sc. (Agriculture)
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The f-:)llnw'mg@%mls were engaged in the production of THP 2020:
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Nawarat Chadchen, B.Pharm., M.Sc. in Pharm.

Nuchattra Chansuvanich, B.Sc. (Biology), M.S.

Jiranuch Jamtaweekul, B.Sc. in Pharm., M Sc.in Pharm.

Warunee Jirawattanapong, B.Sc. in Pharq;bM Sc. in Pharm., Ph.D.
Somchit Niumsakul, B.Sc., M.Sc.

Sakwichai Ontong, B.Sc. (Biology .,;«;Sx '

Nithida Phonkot, B.Sc. in Pharms M.Sc. in Pharm.

Puritat Rattanasiri, B.Sc. in Pharm

Paweena Sakhee, B.S. ° Q“



'\o‘ﬂ
s"\mﬁ
&
4):\.

G

r}jirak Sakpetch, B.S. Pharm.
% "Kwansri Sarunkawin, B.Sc. in Pharm.

D&\Qb Sirikarn Thana-ariyaroj, B.S. (Chemistry) c‘gs&

f?}-sh Pat Tharapaisal, B.S. Pharm. @
t\} Thanawat Thongchin, B.S. (Chemistry) Q{,

c\\d}' Pairin Thongkhoom, B.Sc., M.Sc. in Pharin.
Pratom Thongsrirak, B.Sc. (Ag,riméblﬁne)
Sopidawan Wichienkul, B.S.
Prapai Wongsinkongman, B. harm., M.Sc. in Pharm., Ph.D.
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The following persons were engaged in @uductinn of THP 2021: y
Jiranuch Jamtaweek .Sc. in Pharm, M.Sc. in Pharm. Q.;)
Warunee ]irawaya:@mng, B.Sc. in Pharm., M.Sc. in Pharm., Ph.D. 5&"
Wareeral Kanj ,a\huch, B.S. (B;}tany) .\2&
Sorrapetch ud, B.Sc. in Plant, M.Sc. in Horticultural ;-;\:
Sakwichai ‘ahtong, B.Sc. (Biology) : N\
Suphan Phattarapornchaiwat, B.Sc. (Chemistry) A;Q\
Nithida Phonkot, B.Sc.in Pharm., M.Sc. in Pharm. C‘j\
Puritat Rattanasiri, B.Sc. in Pharm. ,\é
Wilawan Rattanathirakul, B.Sc., M.5c. Q\

Apirak Sakpetch, B.S. Pharm. N
Koravit Somkid, B.Sc. Health Education, M‘Suzis&%ximlngy
Pairin Thongkhoom, B.Sc., M.Sc. in Pharm. 7,
éb’ Sopidawan Wichienkul, B.S. ‘3}
™

o@’lﬂh}ﬁ: Q\
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z"\fb Some photographs are copyrighted by Chayan Picheansoonthon, BS. in Pharm., Ph.D., FRI, fé@\
Q\ Yupadee Payakkapan, B.Sc. in Pharm., M.Sc. in Pharmaceutical Analysis, Thatree Phadung- Q\A‘
d.h charoen, B.Sc. in Pharm., M.Sc. in Pharm., Pranom Dechwisissakul, B.Sc., M.5c. in Pharm,, ~
and Kornvika Charupant, B.S. Pharm., M.Sc. in Pharm., Ph.D. R\q:}

0
Line drawings: 4

D A
The line drawings of Aegl melos (L.) Corréa, Harrisonia perforata (Blanco) Merr. and
Tiliacora triandra (Colel‘-:,i'ﬁ)lels are copyrighted by Department of Thai Traditional and
Alternative Medici{:li\"r;"
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N
& GENERAL NOTICES,
Q D
Tye&.\i‘]’em\atinn given in the general notices provides the bas %guide!ines for the
iug&}@h&timl and applications ot the standards, tests, assaygfﬂ other specifications of
th ai Herbal Pharmacopoeia. c;.;\o

In the text of the Thai Herbal Pharmacopoeia th% ﬂi@ “Pharmacopoeia” means the
Thai Herbal Pharmacopoeia. The official abbreviation for the Thai Herbal Pharmacopoeia
is THP. An herbal material is not of the pharma¢gpoeial quality unless it complies with all
the requirements of the relevant monograph. . TTie Statements under the headings: Description,
Solubility, Constituents, Packaging and s ye, Contra-indication, Warning, Precaution, and
Additional information are not to be regarded as analytical requirements. However, the

i Z ; A W : .
MACTOSCOPIc and MICroscopic des&npifbns under each 11101103raph are lmp{)rtant means lo ’v"*&\

the identification of the drug and@tnrrespunding origin.

Neo
FA
Unless otherwise specified, the rules of the General Notices of the Thai Fhamag@gqma

(TP) apply to the Thai Herbal Pharmacopoeia. ?—b ('\\

éfsj\
Monograph Nomenclature ~

A Thai name is adopted as the main title of each pharmacol_mosﬁz@:llastmvace. It is
transcribed to English tollowing the Royal Institute's official tra{&%ﬁﬁnn system! and
printed with capital letters. Subsidiary titles, where i’tpplical\@v.-»;3 other Thai name(s),
Lﬂt‘i{l genitives ot plants, English common name(s), and E:;g%f;h synonym(s).

¢

J‘n
Q‘rn the text, English common names are usually menfioned in place ot the main titles.

“When the English common names are not available, the l\:nglish names derived from the
c.\:“,ﬂ Latin genitives ot plants will be used instead. All titles (main and/or subsidiary) and

names (synonyms as well as botanical names) are listed in the index.

Reference Substances
(s 4

Where a test or an assay calls for the use of a Reference Substance, the ASEAN ”T’“b"

Reference Substance or other recognized reference substances may be used. The ASE
Relerence Substances are available from the Bureau of Drug and Narcotic, the Dep t
of Medical Sciences, Nor;:gtﬁaburi, Thailand.

A
ﬁ“ o
Authentica d(Reference Specimens

For the m:ghnical evaluation of the crude drug samples, the herbarium specimen
munhe;gg‘ﬁghe corresponding plants provided in the text are taken from the Department
of Medieal Sciences Herbarium (DMSC), the Department of Medical Sciences, Nonthaburi,
Thailand, or other recognized herbaria such as the Bangkok Herbarium (BK),

ﬁ@eparhnent ot Agriculture, Bangkok, Thailand; theﬂf&q t Herbarium (BKF),

O
lRqus_,rhr Tmnsrri!riug Furc*a'Su Words to That Seript: Eusﬁsl’rﬁ@h, Grrmn, Italimy, Spanish, Russian, Japanese, Arabic,
Mulay (The Roval Institute ed.), Bangkok: the Roval Ii'.}sl'ﬂ'me, 1992,
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o
the Department of National Parks, Wildlife and Plant Conservation, Bangkok, Thailand; the
Herbarium een Sirikit Botanic Garden (QSBG), Chiang Mai, Tz?%iland. If not provided,

2% : S :
the herbagitun specimens could be compared to the existing nmnedi‘. ecimens at the
|

ahovcﬂ’;ﬂi tioned herbaria. @ '

some plants non-native and not commercially cul "?.‘;“{%d in Thailand so that their
ﬁ?ﬁiarium specimens are not available at the above-mentioned herbaria, citation of the
herbarinm specimen numbers will be indicated un 1e Additional information of such
monographs. If not indicated, it is suggested to i tijksé'igate trom other internationally-
recognized herbaria.
g . A‘\.

The crude drug numbers (DMSc) are ﬁc_"“cited. The reference crude drug specimens
are authenticated by the Medicinal P]agitglesean‘h Institute, the Department of Medical
Sciences, Nonthaburi, Thailand. ,,&\

7 N
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m‘;’\ J_;\:
Freshly and Recently Prepared ~
; é
The direction that a preparation must be freshly prepared indicates that it niust be made
not more than 24 hours betore it is issued tor use. The direction that a preparation should be

recently prepared indicates that deterioration is likely if the preparation jsstored for longer
than about 4 weeks at 15° to 25" !

O
N\
Description o

addition to macroscopical and microscopical descri{i%‘ﬁs of crude drugs, the
cu;(\dq:-]'uznlt.:ogh:ﬂ] and anatomical descriptions of plants argﬁmvided tor the botanical

ﬂ?}‘idenﬁﬁcatiun of the samples. Colour photographs of the plants and crude drugs are

also given.

Macroscopical descriptions in the monographs reter to features which can be seen by
the unaided eyes or with the aid of a hand lens. Statements of the characteristic microscopical
description of the whole drug are included in the monograph as a means for determining
identity, quality, or purity. Most ot the transverse sections of the plants are line drawn blcl:; )
some are photomicrographed and inserted to illustrate the authenticity of the cellular c\}""\b

structures. ) o
¥ Q
o>
Identification ¢

L
Thin-layer c;lué:ﬁ"ratt:ography is used as one of the principal means of identification of
herbal drugs. iﬁ& ome cases where isolated constituents of herbal drugs are available,
chromatogp cally separated constituents are related to the known constituents used as
:narkers}.—-s“ r purposes of evaluation, an hR; value is used in place of an R; value in order
to pre¢linde the use of decimal fractions. The hR; value is tgw R, value multiplied by the
fag br 0, resulting in values ot 0 to 100. Q_Z}

z 7\&‘ In the monograph, the hR; values of known and g\”\m constituents are listed in the

able, accompanied by the corresponding thin-laye;&&‘mnatngrams. The illustrations of

6,? thin-layer chromatograms are provided in c{}loxlti;ﬂ:otngral_ml1s.
N ’ ~NY

8, 6N

]
IConstituent(s) of a herbal material which is/are cl}g‘:i-i%ally defined and of interest for quality control purposes.

~
L
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In cases wl hlt‘éolated constituents of herbal drugs are not readily available,
a fingerprin ‘ofthe separated constituents is obtained and the posi ions of major
spots or | Q& in the chromatogram are described in relation to &mustihmnt
markeriit'terms ot their relative Ry values (RRy). RR; can be ql@&r: 1ined by the tormula:
a A
D RR;, = a ifh ~

where a = Rjvalueof a constituent of in;gg}\md
b = Rjvalueota nﬂn-mnstjtuengtg rker.
Due to variations in the levels of consti@’e-l\'ﬁs in different samples of herbal drug,
minor deviations trom one chromatogramto another can be observed. A judgement by Qﬁ-:)

the analyst is needed as to the extent viation allowed betore samples are considered 5\&\
incorrect or contaminated with fofeign matter. Further investigations should be carried O&

out in case of doubt. o-..ﬁ\_\ o
S S
- P 6, G0N
Quantitative Determination ~

Unless otherwise specified, all quantitative determinations prescribedah e
monographs are carried out on materials which have not been specia]l{éﬁ‘i&aﬁ and

calculations are made accordingly. N\
. zad
Arsenic and Heavy Metals o

m&%itb regard to vegetable drugs, the toxic elements h{dn:-h may be present in sufficient

antity to pose potential risk vary from plant to plant.‘z‘ﬂm amount of these elements

\:_-;G depends on the location, the quality of the soil, or environmental pollution. Because of
their toxic natures, arsenic and heavy metals are of major concern. Although not specifically

N\ :

i (\ required in the monograph, it is suggested that the maximum amounts of the toxic _ ~
_,..\d"a elements, based on the acceptable daily intake (ADI) values, in final dosage forms of plant ,\G\
N materials be as follows: Q\Q:‘;a

~ Arsenic 4 ppm ’?Q“\:"’
;‘b Cadmium 03  ppm L’,C’?

Lead 10 JpIm >
0 ’ N

G\\Q-.% Mercury 0.5 ppm

Unless otherwise ?;mfated, the test procedures are provided in the “Limit Tests for Heavy
Metals in Herbal Drirgs and Herbal Drug Preparations” (Appendix 5.2).

A
Micmbia%@mtaminatinn

i

eugh not specifically required in the monographs, possible microbial
contarnhination should be controlled to such an extent that the preparations derived
of them meet the requirements as described in the “L,f@li tor Microbial
% G pa 3
~yContamination” (Appendix 10.5). 052-1

& A
™
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Strength(s ilable
h( )@@1 bl

Stren, th@) available is provided only as a guide and is not neceasﬁi}ly comprehensive.

For 5 'd@bsage torms such as Capsules, the strength is usually given as the amount of

herbal drugs, in powder torny, in each unit. For herbal dru, ‘ntended for oral aqueous

Exf ations such as Herbal Teas, the strength is 11~:*u:¢tll3~;_€i§9 1 as the amount of herbal
\gs, in powder form, in each unit dose. 5 O\

D

x&
Contra-indication ’E"
This section specifies those cond;l:mq;.,gﬁvhmh the drug should NOT be used.

RN\ &
Warning and Precaution f’:} GQ;\\

Under the heading “War, ‘0\3: the possible risks of certain hazards from the 1151},&‘;\“
a herbal drug are to be observed and taken care of before prescribing or administering it
to a patient. Caution and careful consideration on the risk-benefit ratio of the drug
should theretore be contemplated on an individual basis prior to the deus: use it,

On the other hand, important notes to be observed and carefully fﬂéggﬁ‘fed during and
after the administration ot a drug are described under the heading " ution”.

6 THP 2021 VOLUME 1

Where there is a clear risk, the important warnings and preg&\}frfns are selected and
included under the headings "Warning” and "Precaution” in s6tue monographs. However,
;:;it‘ uld not be assumed that the omission of a warning ecaution in any particular

ograph means that warning or precaution may notéﬁgf clinical significance for a

“::bspemﬁc patient.
A~ °

‘o
%_bf\\ Additional Information G\
~ "

S

Any personal observation of a particular drug and other special relevant information \
concerned are to be categorized under the heading “Additional information”. It is not ¥
regarded as analytical requirements, f"\b
> &
O X
R\

The statements gi "’e}i"under “Category” are provided only tor information on the
drug's main pl\ﬁﬁfﬁﬂgical actions, which are presumably based on its use in
traditional me It should not be assumed that the substance has no other actions or
USes, lnform@’wu on doses is also related to its traditional use and is intended only tor
general idance. The dose of a drug specified in this Pharmacopoeia is the usual dose
tor adults; some adjustments may be necessary tor individual patients, including children,
d{g ing on their conditions. Unless otherwise stated, the information is given tor

i;\n_\ 1al use. \,

PERermnk It is to be noted that the actions and doses s&h@ in the Pharmacopoeia do not
63 imply any regulatory acceptance for the purpt:lsqﬁ%}:af’uensmg

i
b

Category and Dose

Q
&
h&@\ a

-
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Packaging a ,\Stora e
ging g

The substances and preparations described in the Pharmacop éi@are stored in such
a wayﬁa&.g}prevem contamination and, as far as possible, deterivgation. Precautions that
shou!éjﬁe taken in relation to the effects of the atmosphere, ql‘?%%ure, heat, and light are
iudi;"\.ﬂed, where appropriate, in the monographs. ,\‘5}\0

CONTAINERS 6, N
b

The container is the device that holds the substance, either in the form of the raw
material or of the finished dosage form. The clostire of the container, including the stopper,
the cap, the attached dropper, etc,, is consid d as a part of the container.
The immediate container is the one which is in direct contact with the substance. °
The container should be cleaned k@%ﬁ use, and no extraneous matter should be Q&\\Qb
introduced into it or into the subsfance placed in it. It must, likewise, not interact physicall
or chemically with the substange which it holds so as to alter the latter’s quality, puri%ﬁ;ﬁ

therapeutic potency to a lev%v\ bélow its Pharmacopoeial requirements. ~
Well-closed container 'g.g\\
ar from loss of

the substance under ordinary or customary conditions of handling, shipmént; storage, or
sale. ,

&

A well-closed container must protect the contents from extraneous mattiéjt-

Tightly closed container ™

A tightly closed container must protect the contents from §m4iﬁhﬁnation
by:gx{raneous matter or moisture, from loss of the substance and from efflorescence,
Lleh’@mﬁceuce, or evaporation under the ordinary or custqﬁ?‘afy conditions of handling,
shipment, storage, or sale, and shall be capable of tight fedlosure. Where a tightly closed

ﬂ?:siuntainer is specified, it may be replaced by a hermetically closed container for a single-dose

o of the substance.
N\
é (L\ STORAGE é{\
"'\d\a The tollowing expressions are used in monographs under Packaging and storage with {"\
. the meaning shown, K\sz
Oy

Protected from light means that the product is to be stored either in a light-resistant @Nb%

container or in a container end‘azls’,ed in an outer cover that provides such protection R d
in a place from which all sau;E‘iight is excluded. QO

Protected from m iﬁﬁf means that the product is to be stored in a tightly closed
container. Care is t é?aken when the container is opened in a damp atmosphere. A low
moisture conten ,?’t\f’ be maintained, it necessary, by the use of a desiccant in the container
provided tha \ ‘t contact with the product is avoided.

q
STD,E\ TEMPERATURES

W@u special conditions of storage are necessary, including limits of temperature,

tlﬁ;{;&}e prescribed in the monograph. Where, in a nuumg;t:?rh, the storage conditions are
1

mentioned using the general expressions "at room température”, “in a cold place”, and the
'“'fi‘;ll‘ke, these terms are generally defined as follows. o,‘\;sf‘h '
RN No
2 r;_b\a
A N\

; L
@@%
~
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Very cold t ’\rature Any temperature above -10° but not higher than 8”. A refrigerator
is a very culg‘ﬁh e in which the temperature is maintained thermostatically between 2° and 8°.

(s perature Any temperature above 16° but not higl ushm'l 23°.
@ temperature Any temperature above 23° but nol\'o her than 357,

~H
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UBIZLNA(BORAPHET) L
Vv
Tinos {Crispae Caulis '1{\
Tinoagggi“?(’;‘ris E Stem r;.;x'g\
< W

G&i’ég"my Antipyretic, bitter tonic, stomachic. : {,\5"‘3

h Tinospora Crispa Stem is the dried stem of Tir, Q‘abm crispa (L.) Hook. f. & Thomson
[T. crispa Diels, T. rumphii Boerl,, T. tuberculatg (Lam.) Beumée ex K. Heyne,

T. gibbericaulis Hand. Mazz., T. mastersii Diels, T: thorelii Gagnep.] (Family Menispermaceae),
Herbarium Specimen Number: DMSC 35@% 5.

Constituents Tinospora Crispa Stem faihs tinosporine, tinosporidine, picroretin, .;:‘>
N-trans-feruloyl tyramine, N-vis-fe_ru:Lﬁ fyramine, tinotuberide, borapetoside A, borapetol Pc..&\ -
ceryl alcohol, fi-sitosterol, stigmag@m , ete. o\‘i}

Description of the plant (Fi é\ig: 1b) Woody climber with tuberous roots; young st‘efl%f;p
smooth, older ones very prominently tuberculate with exceedingly bitter sap; aerial rdot
filiform, very long. Leaves broadly ovate to orbicular, 5 to 14 cm long, 4 to 12 g_i"f'h;’vi;:le, apex
acuminate, base cordate, palmately 5- to 7-nerved at the base; petiole 5 to lﬁréﬁﬁong
Inflorescence pseudoracemose, not coetaneous with the leaves. Malei cence very
slender, a few in groups. Male flower small, on filiform pedicel; sepz}], ‘pale green, 3 outer
ones ovate, 3 inner ones obovate; petals 3; stamens 6. Female inﬂnre;g.eﬁﬁ}e similar to male one
but shorter. Female flower with sepals and petals as in male; gta{iﬁ?{)des 6; carpels 3.

Drupe orange, ellipsoid, up to 2 cm long,. "

“
Oy
D{%ipﬁon Odour, indistinct; taste, intensely bitter. {":}’
,rf\; Macroscopical (Fig. 1a) Cylindrical, transverse or Dbﬁque pieces, 3 to 30 mm long, 3 to
\;‘h 18 mm in diameter; externally brown, longitudinally wrinkled and numerous warly
,° lenticels; internally pale greyish yellow, exhibiting a bark from 1.5 to 2.5 mm in thickness;

Y surface, radiate and a minute disintegrated pith. N
Microscopical (Figs. 2a, 2b) Transverse and longitudinal sections of the stem show cork, /""':;‘?L\

&

&

several layers of rectangular brownish cells. Cortex, broad zone of parenchyma cells N\
containing starch granules, groups of stone cells (sclereids) containing prismatic crystals, G,_Q\l"a
occur beneath cork layers; parenchyma cells containing prismatic crystals occur in the ™~
innermost part of corfex adja}séj\& to bast fibres. Stele composed of phloem and xylen‘tf,z“a’
separated by cambium, ocs\u%ﬁr’[g several bands from cortex to pith, with medul]ary'u:t‘a}?

between the bands. Phloeny composed of thick-walled bast fibres and phloem tissue;

cambium, several ]a)gei';“g.ﬁf rectangular cells; xylem composed of large size vessels, xylem

fibres and xylem chyma containing prismatic crystals; annular, spiral, reticulate,

pitted and bor@i -pitted vessels, up to 160 um in diameter; medullary rays, non-lignified
parenchy@?bnfaining starch granules. Pith, parenchyma cells containing starch granules.

Tmu’sp ra Crispa Stem in powder possesses the diagnostic microscopical characters of

the un%:g d drug,
r\f 6

R\ v

’é‘% ’
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Fig.1a  Tinospora crispa (L}Houk f. & Thomson
1. habit 2. stems and leaves 3. part of male‘inflorescences and part of stem (a),
male flower (b) 4. female inflorescenees (c), female flower (d) 5. crude drug
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‘?\Sﬂ\ Fig. 1b  Tinospora crispa (L.) Hook. f. & Thomson

,E}G)\ 1. branching stem 2. crude drug
~
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%

Fig.{i\(‘é\ Transverse Section of the Stem of Tinospora cw'spud (L.) Hook. f. & Thomson

Qb A. Diagram Q::)
Q‘b B. Part of Transverse Seclion a\&\
“ .
~y 1. cork W‘Embium
4;% 2. sclereid g_;%" xylem fibre
o 3. cortical parenchyma N8, vessel
4. fibre "a;k\ 9. pith
5. phloem ,‘E\Q\

& :
r\QS\ if'\Q>
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Y

y 100 um tF,’-\b
O &

Fig.2b Powdered Dru LT%& Stems of Tinospora erispa (L.) Hook. f. & Thomson {'\\

1. cortical p yma 12. reticulate vessel
2, cork i ace view 13. pitted vessel
3. sto 1ls 14. spiral thickening
4. @T&ar&nch}'ma 15. parenchyma cell containing
%&p renchyma cells with starch calcium oxalate crystals
@T\ granules adjacent to bast fibres
" 6. parenchyma cells with prismatic 16. fragments of bast fibres with
qb crystals t@ﬁlmte wall
@-;&\ 7. starch granules o&& fragments of lignified
‘5\:\} 8. sclereids d_h\'ko parenchyma
(\ 9. phloem cells ~. 7 18. fragments of annular vessel
10. bordered-pitted vessels ?}Q with parenchyma cells
11. prismatic crystals @\
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Packaging and.s nf"age Tinospora Crispa Stem shall be kept in well-closed containers,
protected [ I, and stored in a dry place. éb

Ident}ﬁg%m o&-

‘}‘Aﬂb 500 mg of the sample, in powder, add 2 mL of aceti “ﬂ%di'flfﬂ warm on a water-bath
fo inutes and filter. Slowly add 1 mL of sulfuric acid ‘t&ﬁltrate to form a layer:
Q'}mwnish red ring forms at the zone of contact. N\

B. Shake vigorously 200 mg of the sample, in %Qaer, with 10 mL of water: along
lasting foam is produced.

C. Add 10 mL of methanol to 1 g of the 5}@&, in powder, warm on a water-bath for
10 minutes, shake intermittently, cool, and filter. To 1 mL of the filtrate, add a few drops of
acetic potassium iodobismuthate TS: a hm@precipitate forms. Qﬁ-:)

D. Testa Carry out the test as d@.ﬂ‘bed in the "Thin-Layer Chromatography” 5\&\
(Appendix 3.1), using silica gel G ﬁir«?& coating substance and a mixture of 75 volumes ojﬁ
hexane, 25 volumes of ethyl rwetg:}nd 1 volume of glacial acetic acid as the mobile phas
allowing the solvent front tg-ascend 12 em above the line of application. Apply to the plate,
20 uL of the test solution przggred by warming 1 g of the sample, in powder, withilﬂ mL of
methanol on a water-bath at 60° for 10 minutes, shaking, filtering, and evaporating to 2 mL.
After removal of the plate, allow it to dry in air and examine under ultraviu%, ght (366 nm),
marking the spots. Several spots of different colours are observed (Tabl 1);see also Fig. 3.
Spray the plate with a 10 per cent w/v solution of phosphomolybdic m',id\;i'; ethanol, and heat at
100° for 5 to 10 minutes. Several blue spots are observed (Table lgéh@ also Fig,. 3.

Test b Carry out the test as described in the "Thimlt:gi:‘; romatography”
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(Appendix 3.1), using silica gel G as the coating substance and.a mixture of 75 volumes of
¢l .%E‘;ofm'm, 20 volumes of methanol and 5 volumes of str%wg nonta solttion as the mobile

.;.{\‘? ase and allowing the solvent front to ascend 12 ecm ab@ve the line of application. Apply to
h

N
A

e plate, 20 uL of the test solution prepared as described in Test a. After removal of the plate, ¢
allow it to dry in air and spray with acetic potassium iodobismuthate TS. Several spots of )
different colours are observed (Table 1); see also Fig. 3. Repeat the same procedure on ’é'
another plate but spray with iodoplatinate TS. Several spots of different colours are observed G\
(Table 1); see also Fig. 3. @
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Table 1-hR; Values of Components in Methanolic Extract of the Stems of

Q{\. Tinospora crispa (L.) Hook. f. & Thomson ﬂ :E:’.
NN . \
r..?:-.,b Detechq;@
s& hR; Value e
< Mobile Phase I A5 Mobile Phase IT
LS
UV 366 10 Per Cen ﬁ’;\’ Acetic Potassium  lodoplatinate TS
50%@1’ lodobismuthate
Phos olybdic 15
@g\ Ethanol 4
1 1-3 light blyn\ﬂ'\w dark blue B - Qg\qb
2 4-7 carmine f’é.:& - - - °$‘
3 9-12 mosiﬁﬁrl = LS —;.;:-P
4 1217 blue = — 2
5 14-16 - orange y le
6 20-24 hght blue - - @\ -
7 25-29 carmine red - - ‘,.\@ -
8 31-34 red - - -
9 3740 - - nra.gz\ purple
10 42-45 - dark blue -
11 45-50 red - ﬂr’:&i -
49-51 - - orange purple
0§§ 51-55 carmine red dark blue Q\ﬁ - -
OQ\ 14 55-58 - dark blue - - '
15 59-63 light blue - - - ‘
,{‘b\" 16 61-64 . dark blue - . /&9
17 86-90 - dark blue - ~ 3N\
18 91-94 - dark blue - - f\Q\
19 92-96 - - > orange QD,
20 96-98 yellow dark blue moss green moss greep, G-&\
21 98-99 3 - yellow YE]]U}

=

Mobile phase I: 75 volurggg?g;f hexane, 25 volumes of ethyl acetate and 1 volume of Q\

glac :.r:t'mqo’o?}tu acid

Mobile phase II: m&umes of chloroform, 20 volumes of methanol and 5 volumes of
%@hﬂﬂg amtmonia solution

Ga\

Loss o%.'ﬁ“l?mg Not more than 11.0 per cent w/w after drymg 10 g at 105 for 5 hours
(Appe\ ix 4.15).
gn matter Not more than 2.0 per cent w/w (Appg‘_&dﬁfw 2).
L7
" “Acid-insoluble ash Not more than 0.5 per cent wi@@tppendix 7.6).
é}’ Total ash Not more than 7.0 per cent w/w (A ix 7.7).
Ethanol-soluble extractive Not less than iﬁfy}r centw/w (Appendix 7.12).
Water-soluble extractive Not less thapﬁb per cent w/w (Appendix 7.12).
,.\
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Q

Deteminatior@ﬁemeba Not less than 210 units per g when determined by the

following A
Stan ar reparation Transfer about 100 mg of quinine hydro ﬁ\rz’df, accurately

weig a 100-mL volumetric flask, dissolve in safe drinki ater, dilute to volume with
th sa}me solvent, and mix. Dilute this solution quantitativ ith safe drinking water to
ﬁiﬁn the solution containing 10 ng of quinine hydrochlopifésper mL. This solution is used as
e stock solution of quinine hydrochloride (Sg). + ™
Prepare a serial dilution of Sg in nine test—tuhgﬁﬁﬁgbrdh'lg to the following table for the
first series of testing. N
‘ &
No. of Tubes 1 2 ,ﬁ‘ 4 5 6 7 8 9 é{)
'-g':
mL of Sg 42 C;AQ\‘::;.& 48 50 52 54 56 5800
mlL of water 58 o 54 52 5.0 4.5 4.6 44 \§
ug of quinine 42 :'5} 44 46 48 50 o 54 56
hydrochloride > 2N
in 10 mL of the ?_bf\\
solution (C) é&.@\

~o

Test preparation Transfer about 200 mg of the sample, in puwde‘,r.\g,‘?turately weighed,
into a 100-mL conical flask, add 45 mL of safe drinking water, and géflux in a boiling
water-bath for 1 hour with frequent shaking. Cool, filter and di e filtrate with safe
drinking water to 50.0 mL. Pipette 1.0 mL of this solution int 2 100-mL volumetric flask and
dih{ly with safe drinking water to volume. This solution lé%\ﬁed as the stock solution of the
ple (Sp). Calculate its concentration and express it i@g per mL.
Prepare a serial dilution of St in 10 test-tubes according to the following table for the
second series of testing,.

No. of Tubes 1 2 3 4 5 6 7 8 9 10

mLofS;(b) 10 20 30 40 50 60 70 80 90 100 oW
00,0

mL of water 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 #\b
& N\

e
Procedure After rinsi mouth with safe drinking water, taste 10 mL of me%i@ﬁnn
swirling it in the mouth mainly near the base of the tongue for 30 seconds. Unless otherwise

specified, always be%'!ﬂ:gwith the lowest concentration of the serial dilution. If the bitter
sensation is no longer felt, withdraw the solution and wait for 1 minute to ascertain that
there is no dela @Eensitivity. Then rinse with safe drinking water. The next highest
concentratio f'dilution should not be tasted until at least 10 minutes have passed. The
threshold r concentration is the lowest concentration of dilution at which a material still
provo (Q\é‘-gitter sensation. After the first series of tests, rinse the mouth thoroughly with

saf\ ing water, until no bitter sensation remains and wait for at least 10 minutes before

catrying out the second series of tests. In this series of lggj:% and in order to save time, it is
ﬁ isable to first ascertain whether the solution in tu . 5 (containing 5 mL of St in 10 mL)
N

gives a bitter sensation. If noted, find the thre:shﬂléé er concentration of the material by
tasting the dilutions in tubes nos. 1 to 4. If the ’;g{tg on in tube no. 5 does not give a bitter
sensation, find the threshold bitter concentration in the dilutions of tubes nos. 6 to 10. All
solutions and safe drinking water for mo ashing should be at 20" to 25,
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2000 x C
axb

5
units/ Qb
ug of sample contained in 1 mL of Sy, (,SB“

mL of Sy contained in 10 mL of th Qﬁt}ﬁm of threshold bitter
concentration, and Zb

Bitterness =

ug of quinine hydrochloride ;@ﬁ:ed in 10 mL of the solution of threshold
bitter concentration. (‘l\
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Fig.3 Thin-Layer @tugram of Methanolic Extract of the Stems of Tinospora crispa (L.)
Hook. f. mson
A %:‘:.‘lse 75 volumes of liexane, 25 volumes of ethyl acetate and 1 volume of
@\ glacial acetic acid as the mobile phase.
f@ = use 75 volumes of chloroform, 20 volumes of methanol and 5 volumes of
Q\ strong ammonia solution as the mobile phase.
"Y1 = detection under UV light (366 nm) ~ °
a&&b II = detection with a 10 per cent w/v 'snl&ggé of phosphomolybdic acid in
‘:’}-sb ethanol a¢
I = detection with acetic potassium smuthate TS
f\ﬁ IV = detection with iodoplatinate
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1% mqﬂ%”aﬁ (BUALUANG, KESON)

1, 1NT(BUA, KESON) oM
Nelu %&ms Stamen \:;}QE
Saﬁ% otus Stamen ’5’"?:\0
N
Synonyms Indian Lotus Stamen, Lotus Stamen , {“':\

f"'\q

Category Cardiotonic, antipyretic. o
AN

Sacred Lotus Stamen is the dried stament nfﬁe!‘um!m nuctfera Gaertn. (Nelumbium
speciosum Willd.) (Family Nelumbonac_gg‘éﬂ,‘Herbanum Specimen Number: DMSC 5156,

Crude Drug Number: DMSc 0891, nsm D
Constituents Sacred Lotus Stam Eig.l\*t‘tams flavonoids and carotenoids as its major g‘&\
components. It also contains arhﬂtiﬂ fp-sitosterol glucopyranoside, etc. '\D S
Description of the plant (Figs. "1&, 1b) Perennial aquatic herb with milky latex and"ﬁtpﬂ:t
creeping rhizomes. Leaves simple, alternate, arising above the water surface, ar, 10 to

100 em in diameter, margin entire or slightly undulate, papery, greyish green el \ , green on

the upper, peltate, veins radiate from its centre in all directions, become fo near the

margin; petiole terete, stout, up to 1 m or more long, about 1 cm in d:a?iqzﬁe . smooth or
prickly. Flower solitary, large and showy, on thick peduncle rising se’vq“f'al centimelres above
the leaves; flower bud ovate, acute, 5 to 8 cm long, flower herrusph’e,gk at anthesis, 8 to 25 cm
in diameter; perianth with 4 or 5 outermost sepals, elliptic to @ ).éa:‘l'e 1.5to5 em long, 0.8 to
3.5;{111 wide, free, green or pinkish green, to white or pink w@gi}l_;l age, petal-like, incurved;

§ 5 to numerous, elliptic, 4 to 15 cm long, 2 to 8 cm wide, obtuse, incurved, white to

ark pink or reddish; stamens numerous, 2.2 to 4.5 cm long, anther linear, 1.5 to 2 cm long, 4
up to 2 mm wide, golden vellow, with white clavate connective appendage up to 7 mm long ~
at the apex, incurved; ovary apocarpous, 12 to 30 free carpels; receptacle expanded to 'é‘%
cone-shape, flat upper surface, 3 to 5 cm long, about 2.5 cm wide with individual carpels 2 N\
sunken into it; style short. Fruit indehiscent nutlets, embedded in an accrescent spongy @
conical receptacle, 9 to 13 cm long, 4 to 7 cm wide; nutlet ovoid, 1.5 to 2 ¢cm long; pericarp N
thick, hard, brownish or greyish black when dry, endocarp thin, whitish pulp. Seed 1. 2 &&\1"

Description Odour, slightly aromatic; taste, astringent. g\‘{%

Macroscopical (Fig. 1a) ‘3 Lotus Stamen consists of anther, anther connective
appendage and filament. rither linear, twisted, longitudinally split, 1.2 to 1.5 cm lo"ng
about 1 mm in diameter, pale yellow to brownish yellow. Filament slender, slightly-curved,
1.5 to 1.8 ecm long, péf% ellow to brownish.

Microscopical ((Eigs. 2a, 2b) Transverse section of the filament shows an epidermal layer
with papillae,. tory substances in a parenchyma layer adjacent to the epidermal layer,
loose parenﬁ:h#ma cells, some of which contain secretory substances, air spaces, and
a vasmﬂanfﬁ)ndle at the centre.

ag}verse section of the anther reveals an epidermal layer with papillae, a fibrous layer,
en grains in 4 pollen sacs. The contact region behveenz%}ament and the 4 pollen sacs
oﬂ‘i‘o s an epidermal layer, parenchyma cells, some of wﬁi‘:l-n contain secretory substances

{Mnd a vascular bundle at the centre. %' o4

:‘1*-

(:\% Q
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Fig. 1a  Nelumbio iucifera Gaertn.
1. habit (Buntharik, qmw%n} 2. flower{Buntharik, ‘qm'i‘i?if‘l} 3. habit (Pathum, 'LJ‘r!H)
4. flower (Pathum, Uny) 5 \stamens and receptacle 6. crude drug



qb Fig.1b  Nelumbo ﬂuct_'femg%)‘tn :
ﬁ','{& L. leaf 2. flowerbud 3. flower 4. pe front and side views
o} 5. central part of flower showing's ns and receptacle
(\4'6 6. stamen showing connective app ge, anther and part of filament
7. infructescence 8. nutlet (a), longitu section of nutlet showing embryo (b)

& s
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Fig.2a P micrographs of Transverse Sections of the Stamen of Nelumbo nucifera Gaertn,,
ned with Safranin-Fast Green

Q:\A Appendage
B.

~ Anther éb
qub C. Filament
‘7’;"} 1. epidermal layer with papillae 1 space
5;\} 2. parenchyma cell with secretory \"’35 fibrous layer of pollen sac
({\ substances r{‘ﬂ 6. pollen grain
3. wvascular bundle 2}(\ 7. pollen sac
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Fig.2b Powdered l;i;‘gbof the Stamens of Nelumbo nucifera Gaertn.
\\' + * . 7 * *
1. fragmentof a filament in 6. filament showing papillae of
lo"g itadinal view epidermal cells, and parenchyma
2, b en grains cells in sectional view
a‘.'}jﬁapillae of epidermal layer 7. annular vessel (a) and spiral vessels
4, insurface view (b) in vascular bundle
.«'"\;:E‘ 4. fibrous layer of pollen sac 8. fragment of pollen sac containing
<, in surface view ﬁeeij:@rmal layer with papillae
.:;:{;\'.\, 5. oil globules _ﬁ\}i“nsectional view
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Transverse st f?l’im through appendage of the stamen illustrates an epidermal layer with
papillae, s substances in a parenchyma layer adjacent to thé¢ epidermal layer, loose
parench% lls, some of which contain secretory substances, ai ces, and a vascular
bundlk e centre. Y

E@ed Lotus Stamen in powder possesses the diagnostj%m croscopical characters of the

d drug, ~
vz@oun rug ~

Additional information y (‘:\'
1. Sacred lotus cultivated in Thailand is cl a{i}‘i&d into four types based on the form of

the flower bud and the colour of the flower: P (Unu), Buntharik (unwan), Sattabongkot
(fa@uany), and Sattabut (daaywd). Only s&mens of the first two types are used in Thai
traditional medicine. N 5-;}

2. Itis commonly used with uﬁgﬁﬁrba] drugs in Thai traditional herbal preparations.

= (7

Packaging and storage Sacred L tamen shall be kept in well-closed containers, protg&'q;\c!
from light, and stored in a dryppc;l" e. ;_;\o
Identification (\ f

A. Sonicate 2.5 g of the sample, in fine powder, with 10 mL of methanol for inutes,
centrifuge and use a clear supernatant (solution 1). To 1 mL of solution 1, 2or3 pieces
of magnesium ribbon, shake well and mix with 4 drops of hydrochloric acid apink colour
develops. (‘%\

B. To 1 mL of solution 1, add 10 mg of zine porder and 4 dro r}{l{d!'ﬂdﬂﬂf&‘ acid and
shake well: a reddish orange colour develops. 2

4 C. Tol mL of solution 1, add 4 drops of sulfuric acud an[;d‘gpiake well: a brown colour
d ps. 5.}‘1
. Carry out the test as described in the “Thin-Layér' Chromatography” (Appendix 3.1),

O“E\Jsing silica gel GF254 as the coating substance and a mixture of 60 volumes of ethyl acetate ¢
c:b\-: and 40 volumes of foluene as the mobile phase. Apply to the plate as a band of 5 mm, 15 uL. @
~\ of the test solution prepared by sonicating 100 mg of the sample, in fine powder, with 10 mL ﬁ\'é'
‘fé;.'.,a(\ of methanol for 15 minutes, filtering, and evaporating the filtrate to dryness. Dissolve G\
O\ the residue in 1.5 mL of methanol. After removal of the plate, allow it to dry in air and ;‘:\

examine the plate under ultraviolet light (366 nm); two blue bands are observed. Spray the QEV‘
plate with vanillin-sulfuric acid TS1 and heat at 120" for 5 minutes; several violet bands ‘?;“\:\‘

appear (Table 1); see also Fig. 3: ,;‘D?
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Table \R; Values of Components in Methanolic Extract of the Stamens of
q;“:\ elumbo nucifera Gaertn, -\%'3
R —x\
hRf va.lu.&' "\:
fo@n UV 366 ,\"z\" Vanillin-Sulfuric Acid TS1
. LS
1 52-53 = & pale violet
2 61-62 —g@\ pale violet
3 69-70 violet
4 77-79 ,\Cﬁ\- pale violet é
B 84-85 light blue violet '&\
o
at \‘Z&
Loss on drying Not more &g@ per cent w/w after drying at 105 for 3 hours {Ap@\aix
4.15). . (k\
Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). @%
Acid-insoluble ash Not more than 1.0 per cent w/w (Appendix 7.6). r\{}
Total ash Not more than 6.0 per cent w/w (Appendix 7.7). ~
Water-soluble extractive Not less than 10.5 per cent w/w (Aﬁp 7.12).
@
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dg(‘:g. 3 Thin-Layer Chromatogram of Methanolic Extract of the Stamens of

~ Nelumbo nucifera Gaertn. ¢
D> I = detection under UV light )
‘?j_\:& II = detection with vanillin- ric acid TS1
" = bandsdeveloped in some samples
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Cent ¢9§ Asiaticae Herba r:-,},}
C‘gﬁtﬁl a %\"
e\’

S}'nunyms Asiatic Pennywort, Gotu Kola, Indian Pe;ﬁlyw::-rt Indian Water Navelwort
Category Mild diuretic, anti-inflammatory, wogn@h aling (topical).

Centella is the dried aerial part of Centella asiatica (L.) Urb. (C. coriacea Nannf.,
Hydrocotyle asiatica L., H. lunata Lam., u,T‘:‘gm:fhuq cochinchinensis Lour.) (Family
Umbelliferae), Herbarium Specimen Nq_mber DMSC 1461, Crude Drug Number: DMSc 1261. -:;}

Constituents Centella contains trtl;ﬁ;p&’md saponins, including asiaticoside and madecaqsnb@
and their aglycones which are aaj‘a};lé acid and madecassic acid, respectively. It also ¢ ){tjzﬁs
volatile oil, pectin, trace of a}l{%’lﬁ:d.ﬁ, ele.

Description of the plant {Flgb. 1a, 1b) Slender trailing herb, rooting at nodes. }&%5
simple, 1 to 6 in rosette at each node, orbicular to reniform, more or less cup glabrous
and shiny above, paler beneath, 1 to 7 ecm in diameter, apex rounded, base ﬁ‘ ate, margin
entire, crenate, or usually repand-dentate; petiole (1-)4 to 10(-50) cm | __F.\inﬂl)rescence in
single umbel, bearing solitary or 2 to 5 together in the axils; pedunc] rter than petiole.
Flowers usually 3, middle one sessile, lateral ones pedicellate; m\:\dlucreq 2, ovate; petals 5,
minute, white or rose-tinged; ovary laterally flattened, style ﬁhﬁrﬂn Fruit small,
coﬁressedq about 8 mm long, orbicular to ellipsoid, mamfe%ijy ribbed, slightly hairy when
Vi

a\i{)escnptmn Odour, characteristic; taste, slightly bitter-sweet. y
r:.\,}‘;o Macroscopical (Fig. 1a) Aerial part, greenish brown, rough and brittle; stem thin, long, @
-""‘\_-‘EJ twisted; leaves rennate or cordate, brittle; petiole long, "é\
’:.;_5\?\ Microscopical (Figs. 2a, 2b, 2¢, 2d) Transverse section of the fresh leaf shows upper o\
N epidermis, a layer of rectangular cells, polygonal and straight-walled in surface view; L
b stomata, anisocylic, some paracytic and rarely anomocytic. Palisade cells, a layer of large QE\.;
columnar cells. Spongy cells, parenchymatous, some containing calcium oxalate crystal
the forms of rosette aggregate or prism. Collenchyma, occurring beneath upper and luwbr
epidermises in the midrib. Va@c“ bundles, xylem in the upper part and phloem in Lhi} \E‘ier
part; vessels, annular, spiral, Scalariform, or reticulate. Lower epidermis, a layer of
rectangular cells, slig lgD&.'avy-walled in surface view; stomata, anisocytic, paracytic or
anomocytic, Oild occurring beneath collenchyma in the middle of midrib.
Transverse sections of the fresh petiole and stolon show epidermal layer with cuticle.
Collenchyma,.present, Parenchyma containing chloroplastids, oil droplets, spreading
circularly bhqéath collenchyma. Vascular bundles, collateral. The centre of petiole, hollow.
Umceih.ﬂal; trichomes may also be found, but rare, in the section near the base of petiole.
itella in powder possesses the diagnoslic microscopical characters of the unground

d%, Q;:}
z '7'\':},\‘ ‘ Q‘}":}

% NP
'.’:\'1« o ‘,\‘:},

\ h‘};}@"



30 E’;f?’ THP 2021 VOLUME I

Py
A N3
o Fig.1a  Centellf #siatica (L.) Urb,

1. habit 2. leaves 3. flowers and fruitféﬁbth inflorescence 5. leaves, flowers and fruits
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2 o
Upper Epidermis of the I@a Lower Epidermis of the La:@o
~

¢
Fig.2a  Epidermises of the Fresh Leaf of Centella asiatica (L.) U@f‘b

N W ) &

o oo

Transv tion of the Midrib Transverse Section of the Lamina
Qfmg, 2b  Transverse Sections of the Fresh Leaf of Centella asiatica (L.) Urb.
~, 1, upper epidermis {7, oil duct
qb 2. palisade cell og&bﬂ xylem
ﬁ;.k:& 3. prismatic crystal 9. phloem
o? 4. rosette aggregate crystal e 10. vessel
c:\d} 5. spongy cell ,-\""‘o 11. lower epidermis
6. collenchyma é
&
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,-\Q\ Transverse Section of the Stolo%

N4 0
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&Fi g.2c¢  Transverse Sections of the Fresh Petiole a@(ﬂun of Centella astatica (L.) Urb.,

1. epidermis égll’ parenchyma
Q\ 2. collenchyma P ck{\ 5. oil droplet
3. oil duct "f"}. 6. vascular bundle
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Fig. Zﬁ\aowdered Drug of the Aerial Parts of Centella asiatica (L.) Urb.
1. upper epidermis 7. spiral vessels

2. lower epidermis 8. e rmis and collenchyma in
3. lamina in sectional view o@e ional view
4. epidermis with stomata unicellular trichome
from petiole ""‘o% prismatic crystals
5. pitted vessels p Q"\ 11. rosette aggregate crystals
6. fibres fr'}, 12. scalariform and pitted vessels
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Warning Exoe@% oral administration should be avoided during pregnancy and lactation,
é

Packaging ?“storage Centella shall be kept in well-closed mnta%‘s, protected from light,
and SEQ in a dry place.
Idea@ ation \?
dﬁ. Warm 500 mg of the sample, in powder, with 5 ﬁ'}p ethanel for 5 minutes and filter

@ution 1). To 2 mL of solution 1, add a few dropsﬁoiq! uric acid: a green colour develops.

B. Evaporate 2 mL of solution 1 to dryness and dissolve the residue in 2 mL of
acetic anhydride. Add slowly 1 mL of sulfuric acidtoform two layers: a green colour develops
in the upper layer and a brownish red ring § at the zone of contact.

C. Shake vigorously 500 mg of the sqh)g‘: in powder, with 10 mL of water: a long

lasting foam is produced. Q‘Q S{)
D. Carry out the test as des he@u the “Thin-Layer Chromatography” (Appendix 3{@8‘

using silica gel G as the coating substance and a mixture of 60 volumes of chloroform,

28 volumes of methanol and 4 volumes of water as the mobile phase. Apply separatel e

plate, 5 uL each of the follmﬁhg solutions. Prepare solution (A) by refluxing 1 80 ‘the

sample, in powder, with 20 mL of ethanol for 10 minutes and filtering. Evapora filtrate

under reduced pressure at 40° until dryness, and dissolve the residue in 4 L@iﬂﬂnmo!.
For solution (B), dissolve 1 mg of asiaticoside in 2 mL of ethanol. For solution (C€), dissolve 1 mg
of asiatic acid in 2 mL of ethanol. After removal of the plate, allow it to in air. Spray the

plate with anisaldehyde TS and heat at 105" for 5 minutes. The chro ram obtained from
solution (A) shows a purple spot (hR; value 27 to 28) and a violetspet (hR; value 72 to 74)
corresponding to the asiaticoside and the asiatic acid spots | lutions (B) and (C),

respectively. Several other spots of different colours are oﬁ?\aed (Table 1); see also Fig. 3.
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Table 1 r\VaIues of Components in Ethanolic Extract of ihe Aerial Parts of
entella asiatica (L.) Urb.
o -33-.\
&l D&\ a& Detection
o> Spot hR; Value =
‘;_\ ,,-\d"b Anisaldehyde TS
Z
1 2 é;‘ green
2 5 ,é@\ green
3 & M\ green
4 lg\ green y
5" e} purple Qb
6 P &4 violet 0&\
7 43 violet \‘:&
8 A8 6364 violet ,;;\a
9 67 green
10" 72-74 violet ’{\
11 79-80 brown- 1@1
12 84 brown-
13 87-88 vi graeen
14 91-92 @

:Esiat:icuside °'S\v
agiatic acid
> &

m&.uas on drying Not more than 14.0 per cent w /w after g?_ving at 105" to constant weight ¢
""h\n (Appendix 4.15).

P C\\ Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). Q\r\%@
&) Acid-insoluble ash Not more than 7.0 per cent w /w (Appendix 7.6). ~
Total ash Not more than 17.0 per cent w/w (Appendix 7.7). " o&\Qb
Ethanol-soluble extractive Not less than 15.0 per cent w/w (Appendix 7.12). m}“"
Water-soluble extractive @5 than 24.0 per cent w/w (Appendix 7.12). C:\ﬁ

Dose (.6 g three times @

B°
q:\
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é':;:eg Thin-Layer Chromatogram of Ethanolic Extract of the Aerial Parts of
qs\ Centella asiatica (L.) Urb., Detected witht Anisaldehyde TS
1 = solution (A)
‘;";& 2 = solution (B) OQ‘
6:} 3 = solution (C) o
N {3 = spols developed‘igbome samples
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oy
d13dn ﬂt&i‘lﬂ?ﬂﬂ (BUABOK DRY EXTRAC}'}
Centﬂianw&Exhact H\(i\k
Cate%bry Anti-inflammatory, wound healing (topical). \;‘a

4?“ Centella Dry Extract is prepared from the puwderéa Centella by extraction with

ethanol, It contains not less than 90.0 per cent and.lqﬁ more than 110.0 per cent of the
labelled amounts of asiaticoside (CyH-30q9) a,n.dlfl}rradecassomde (CysH7503p); the labelled
amounts of asiaticoside and madecaasumde:m:, not less than 3.0 per cent and 4.0 per cent,
respectively, calculated on the dried bas;sa?“‘

eb

Description Pale greenish yellow to hm}c'msh yellow powder, slightly hygroscopic. Q;

Packaging and storage Centella 61’% Extract shall be kept in tightly closed containers, ,_"3’53._
protected from light, and sturéet}lﬁ a cool and dry place. ,;:‘fw
~
Labelling The label on the -:-:Sntamer states (1) the amounts of asiaticoside and ¢ L’k
madecassoside; (2) the expiration date.
f‘;ﬂ
Identification ﬁ.}c
A. The chromalogram of the Assay preparation shows several peaks; two of which

correspond to those of the Standard preparation, as obtained in the Hssay.

B. Carry out the test as described in the “Thin-Layer Ch:pu@tography (Appendix 3.1),
usmg siltca gel G as the coating substance and a mixture of mﬁumeq of chloroform,
Zs\iﬁblumes of methanol and 4 volumes of water as the mnbﬂe ‘pha&e and allowing the solvent

{Pﬁ‘mt to ascend 8 cm above the line of application. Applw separately to the plate as bands
'\.;" Df 8 mm, 15 uL each of the following three solutions. For solution (A), dissolve 50 mg of
the sample in 4 mL of methanol. Solution (B) contains 0.1 mg per mL of asiaticoside in methanol
and solution (C) contains 0.1 mg per mL of madecassoside in methanol. After removal of
the plate, allow it to dry in air. Spray the plate with anisaldehyde TS and heat at 105" for
5 minutes. The chromatogram obtained from solution (A) shows a greenish blue band and
a violel band, corresponding to the asiaticoside and the madecassoside bands from sulutlgnbx
(B) and (C), respectively. Sever%other bands of different colours are observed. U,‘\, L

Loss on drying Not more thhn 10.0 per cent w/w after drying at 105” to constant wgghl.
(Appendix 4.15).

r"-.t\
- ‘t[

Assay Carry out the.g E_t;enninatiﬂn as described in the “Liquid Chromatography” (Appendix 3.5).
Mobile phasé“A se acetonitrile, containing 6.0 per cent v /v of methyl tert-butyl ether and
0.01 per cent waJ of triflueroacetic acid. Make adjustments if necessary.
Mobil 'Phase B Prepare a 0.01 per cent v /v solution of trifluoroacetic acid. Make
ad]usl‘phgr\t& if necessary.
Standard preparation Dissolve an accurately weighed . quantity of asiaticoside and
ﬁ}umnudf in methanel to obtain a solution having kno?mtoncentrahom of about 100 pg

\bof asiaticoside and 100 ug of madecassoside per mL. w iy

]
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Assay prepa Pt\l'un Transfer an accurately weighed quantity of Centella Dry Extract,
containing alg’a'u 5 mg of asiaticoside, to a 50-mL volumetric flask. Rissolve and dilute with
methanol mfﬁélume and mix. Centrifuge, if necessary. Pass a porlian of the clear solution
ﬂ-lroqgh;ﬁﬁlter having a 0.45 um or finer porosity. @\‘

Chromatographic system The chromatographic pmt%hﬁ'é may be carried out using (a)
@tam]ess steel column (15 cm x 4.6 mm) packed with dataéecylsilane chemically bonded to
porous silica or ceramic microparticles (4 um), pola’é‘q‘ -capped (Synergi Hydro RP Cysor
equivalent is suitable.), equipped with a similar’ ked guard column, maintained at
a temperature of 30°, (b) Mobile phase at a ﬂo‘xﬂﬁ of 1.0 mL per minute (the retention time is
about 60 minutes for the main asiaticoside @Hk.), and (c) an ultraviolet photometer set at
210 nm. The step gradient of mobile pyﬁe' is as follows:

&

,,.gfb

AR
Time g\}:* Mobile Phase A Mobile Phase B {S\
(Minutes) {\é}, (Per Cent V/V) (Per Cent V/ }:}i}

0 17 83*'(.5"

10 17 83"

45 19 ,\’&1

70 19 (E\ 81

\A-“

To determine the suitability of the chromatographic system Q\;‘&‘;natngraph Standard
preparation, and record the peak response as directed under Py b}m'z’: the relative standard
de% tion for replicate injections is not more than 2.0 per cent; the column efficiency
rmined from the asiaticoside peak is not less than 2000 theoretical plates, the symmetry
“zﬁ‘facmrs for the madecassoside peak and for the asiaticoside peak are not more than 1.5, ¢
(;:,;'-cr the relative retention times are about 0.6 for madecassoside and 1.0 for asiaticoside, and @Q\
P (\f\ the resolution factors, R, between the madecassoside and its adjacent peaks and between N
“~y the asiaticoside and its adjacent peaks are not less than 1.5. G\
:\ Procedure Separately inject equal volumes (about 20 uL) of Standard preparation and Q:-.:\
Assay preparation into the chromalograph, record the chromatograms, and measure the c;.\‘s;\
responses for the madecassoside and asiaticoside peaks. Dgfb
Calculation Calculate t tents of CysH-404y and CysH7405 in the portion of tﬁe,
Extract taken, using the d d contents of CysH-4Os and CygH-4O4q in asiaticoside and
madecassoside, respecﬁ@

Other requiremenf?gac:mplies with the requirements described under “Extracts”
(Appendix 1.1@%;.\

&
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- f\’%
a1 ﬂ‘iﬂd;l._?@l\ﬂ (BUABOK CREAM) S
Cenl \ N
e/llaugre m _ﬁ\.
Catg@erﬁ Wound healing (topical). \3""

F\%el‘llﬂllﬂ Cream is Centella Dry Extractin a smtabli?%dmphlllc cream base.
lt contains not less than 90.0 per cent and not mor%\fﬁ;h 110.0 per cent of the labelled
amounts of asiaticeside (C;3H730¢5) and madeca,_d‘gomde (CysH75079).

Strength available 7 per cent w/w of centella-é%hf extract (about 0.2 per cent w/w of
asiaticoside). _g ™

Dose Topical, to the wound, one to imes a day. -::‘>
Contra-indication It is contra—mdﬁ,;ﬂ’éd in patients hypersensitive to herbal drugs belongm*g

to Family Umbelliferae. .e”"s— 5}’\"39
Warning L\ " '_ﬂ'\

1. Contact with eyes should be avoided. (-;C

2. It may cause allergic contact dermatitis. f;hfj"'

Precaution Treatment with Centella Cream should be discontinued if lhfrhm no response
after two weeks. ,-\:3

Y
Packaging and storage Centella Cream shall be kept in coll apa-.lbje tubes or in hghtlv closed
mntamera protected from light, and stored at a temperature ot hceedmg 30"

Labe}lmg The label on the container states (1) the amountafq}i’eablatmomde and madecassoside;

. 42)'the expiration date.

', Identification

X
f\f.b N A. The chromatogram of the Assay preparation shows several peaks, lwo of which é%j
5 €N correspond to those of the Standard preparation as obtained in the Assay. 2N\
._f:"a\ B. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1), /_,E.?f"
using silica gel G as the coating substance and a mixture of 60 volumes of chloroform, ™

28 volumes of methanel and 4 volumes of water as the mobile phase and allowing the solvagjﬂg\
front to ascend 8 cm above the line of application. Apply separately to the plate as band ‘ob
8 mm, 15 uL each of the fnllt.wﬂhig three solutions. For solution (A), transfer 6 g of the sarrfple
to a 125-mL Erlenmeyer fl Siéa Add 25.0 mL of methanol, shake well and sonicate fof“gbout

30 minutes. Transfer th\?e tion to a 50-mL volumetric flask, dilute with methanol to volume
and mix. Centrlfugeqtﬂw sulting solution at 13,684 x g (12,000 rpm) at —20" for 15 minutes.
Pass a portion of ¢'supernatant through a filter having a 0.45 um or finer porosity. Solution
(B) contains 0.1ang per mL of asiaticoside in methanol and solution (C) contains 0.1 mg per mL
of made :r«i@éﬁ* in methanol. After removal of the plate, allow it to dry in air. Spray the plate
with anisaldelyde TS and heat at 105° for 5 minutes. The chromatogram obtained from

soluti (A} shows a greenish blue band and a violet band corresponding to the asiaticoside
ar%jel% madecassoside bands from solutions (B) and (C), @)ectwely Several other bands
qgﬂ;?femnt colours are observed.

&Mmmb:a] limit Complies with the requirements fq‘f’il\tegory 1B in the “Limits for

5‘\"’
”

Microbial Contamination” (Appendix 10.5). \;:’;;‘f
Assay Carry out the determination as descrl‘ljeihn the “Liquid Chromatography” (Appendix 3.5).

?}

f\q':} ‘.“\qf“.}
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~,
Mobile gk@ A, Mobile phase B, Standard preparation, Chromatographic system, and
Procedure @ce&d as directed in the Assay under Centella Dry E
Ass reparation Transfer an accurately weighed quanti
con Jfﬁ\g about 5 mg of asiaticoside, to a 125-mL Erlenme sk. Add 25.0 mL of
m ol, shake well and sonicate for about 30 minutes. itatively transfer the solution
50-mL volumetric flask, dilute with methanol to v anite and mix. Centrifuge the
resulting solution at 13,684 x g (12,000 rpm) at =zn° &5 minutes. Pass a portion of the clear
solution through a filter having a 0.45 um or fin ity.
Calculation Calculate the contents of C
Cream taken, using the declared contents
madecassostde, respectively. N

entella Cream,

H~5049 and CygH7405 in asiaticoside and i

>

Other requirements Complies wé;h@&'requiremmts described under “Topical Preparations” "&\
(Appendix 1.16H). $

o
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Mesaae F@:‘t‘:ﬁe Flos (,{QS""&

Imm\ﬁ&ﬁ!&FIUWH @h

S_}f\gnyms Ceylon Ironwood Flower, Cobra's Saffron Flo%e’r, Indian Rose Chestnut Flower
é‘ategury Cardiotonic, antipyretic. é, l’.:"k

Ironwood Flower is the dried blooming ﬂuwer{g‘fMeaua ferrea L. (Family Calophyllaceae),
Herbarium Specimen Number: DMSC 5165, 3@156239 Crude Drug Number: DMSc 0763.

Constituents Ironwood Flower cuntamef&:ﬂ?enylmumanns, biflavonoids, chromones, s
triterpenes, volatile oil, oleoresin, etc. Q_\ Q,>

Description of the plant (Figs. 1q;mf§\ “Tree up to 30 m tall; trunk upright, cylindrical, ol’ge@:&\
buttressed at base; young twig sle der, exuding aromatic white resin when wounded "
Leaves simple, opposite, elli ;iﬁ?z} oblong or lanceolate, 6 to 13 cm long, 1 to 4 cm w1de{hpex
acule, base acute or obtuse, margin entire, blade leathery, midrib faint and depres on both
surfaces, lateral veins numerous, very fine, almost invisible, lower surface whitish glaucous;
young leaves reddish to pinkish; petiole 0.4 to 1.2 cm long. Flower solitary,or fascicled,
fragrant axillary; peduncle (0.8 to 2.3 cm long, slender; sepals 4, ]:ght Bré . orbicular, 1 to
1.5 em long, arranged in 2 rows, outer pair small, inner pair larger, densely ‘velvety puberulous
outside, fleshy; petals 4, white or pinkish, obovate or obcordate, 1.5139 cm long, base
cuneate, margin curled, brown or purple striations, caducuua},s‘t@ren-a numerous, anthers
orange to golden yellow, linear, 0.4 to 1 ecm long; ovary bupen‘@:: ovoid, up to 5 mm long,
2- }agaled each locule 2-ovuled, style 1, about 1 em long, sﬁg a peltate. Fruit ovoid to
1'psmd 2.5 to 3.5 cm long, with conical apex, striated; hepal enlarged up to 4 cm long,
0‘\ ‘persistent, dark orange or purplish brown; pericarp tough. Seeds 1 to 4, up to 2.4 cm long,

&
¢
("e; woody, smooth, glossy, brown, oily. é‘@
s (,'\ Description Odour, aromatic; taste, astringent. 32N\
-qf:"b Macroscopical (Fig. 1a) Complete dried flowers, broken flowers, fragments of sepals, ﬁ?f"
petals and stamens are commonly found. Sepals dark brown; petals and stamens, light or q:}
golden brown. > Oh\

Microscopical (Figs. 2a, 2b, 2¢) Transverse section of the sepal shows rectangular ce]]{'?ﬁ?\
upper and lower EPIE!EITHI“%ESA@{% unicellular trichomes. Mesophyll composed of pqu‘jfgp‘ﬁai
parenchyma cells, some ¢ ining rosette aggregates of calcium oxalate, sclereids, resin
ducts, small air spaces, ;ﬁ‘rd ascular bundles.

Transverse sect:{ufbfpt!'le petal shows rectangular cells of upper and lower epidermises.
Mesophyll compo{ 4 of loose polygonal parenchyma cells, resin ducts, air spaces, and
vascular bundls

Transverﬁ%"s.ection of the filament reveals a layer of epidermis with papillae, wavy
parenchymia cells and a vascular bundle.

Transverse section of the anther shows 4 pollen sacs t:i}ntalmng a layer of epidermis with

g}ﬁe a fibrous layer of pollen sac, pollen grains; at t]‘lE@tI‘E comprising epidermis,
chyma, resin ducts, and a vascular bundle.
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Fig.1a | _i'tl.',f’:ﬁrriﬁrrr:r L.
1. habit 2. flower 3_.;'{1_ui'ting twig 4. crude drug
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@ Fig.1b  Mesua
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Fig.2a Photomicrogfaphs of Transverse Sections of the Flower of Mesua fz@
Stained with Safranin-Fast Green
A. Sep
B Petal
4, Txunicellular trichome 5. resin duct
@fb upper epidermis 6. air space
3. parenchyma 7. lower epidermis

Q\’\ 4. vascular bundle
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m\g&‘ 500 um QQ

A
Fig. 2b  Photomicragraphs of Transverse Sections of the Flower of Mesua ferrea L.,
Stai ith Safranin-Fast Green
Filament
ther
f\@ L Ovar}r 4 ”
qb 1. epidermal cell with papilla 6. poll@gram
p o& 2. fibrous layer of pollen sac s rmis of ovary wall

& 3. resin duct &o ule

A, 4. vascular bundle d%’?’ septum

Q.\ 5. pollen sac P (\f\'lﬂ. ovule

e
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&
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Fig.2c¢ Powdered D%:’ the Flowers of Mesua ferrea L.

1. fragment of spiral vessels 6. fragment of filament showing
aﬂé}e res elongated epidermal cells

2 ﬁe ids 7. pollen grains
Séﬁ res 8. starch grains

Q\ . unicellular trichomes of 9. part of pollen sac in sectional view with

@ sepal epidermal layer and underlying

D&\qb 5. fragments of fibrous layer of i s layer

‘?"‘3 pollen sac in different views, lﬂo@agment of sepal showing parenchyma

Q\,;:%‘} some containing oil globules 6\\‘0" cells and rosette aggregates
~
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GQ‘%evera] bands of different colours are observed (Table 1); see also Fig. 3.
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Transverse ,\bn of the ovary shows ovary wall, 2 locules, septum, and ovules. The
ovary wall sed of a layer of small epidermal cells, parench}rnsce]]s and vascular
bundles. locules divided by a septum, each containing 2 ovu

I od Flower in powder possesses the diagnostic mic&ﬁ%ﬁpical characters of the

un, nd drug Q{,
itional information It is commonly used with o érherbal drugs in Thai traditional
herbal preparations.

Packaging and storage Ironwood Flower shalbﬁept in well-closed containers, protected
from light, and stored in a dry place.

&
Identification L 4

A, To 5 g of the sample, in pow;ﬁ%}dd 20 mL of ethanol, sonicate for 1 hour and filter a&?b

(solution 1). To 2 mL of solution 4 or 5 pieces of magnesium ribbon, shake well and $
with a few drops of hydrochlori %;% a pink colour develops. o

B. To 2 mL of solution a few drops of a 2.5 per cent w/v solution of frondh
chloride and shake well: a blﬁe—green colour develops. 4 ?
C. Carry out the test as described in the “Thin-Layer Chromatography” ( dix 3.1),

using silica gel GF254 as the coating substance and a mixture of 80 volumes
20 volumes of ethyl acetate as the mobile phase and allowing the solvent
14 em above the line of application. Apply to the plate as a band of éﬁn 20 uL of the test
solution prepared by macerating 1 g of the sample, in fine powder, 0 mL of hexane
for about 12 hours, shaking frequently, filtering, and evaporati 'fhe filtrate to dryness.
Dissolve the residue in 1 mL of hiexane. After removal of I:]'le;%a\?e, allow it to dry in air and
exarnine under ultraviolet light (254 nm), marking the quenching bands. Spray the plate

a 20 per cent v /v solution of sulfuric acid in eHmnaE'@d heat at 105" for 5 minutes;

&Q\
7o
S &
g
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Table 1 hRg &@Es of Components in Hexane Extract of the Flowers of Mesua ferrea L.
4
]

\
&p Detecg@b
Bﬁw%& hR; Value o&\
S UV 254 ) 20 Per Cent V/V
q-:fb ~ Solution of Sulfuric
A ::\ Actd in Ethanol
N
1 14-16 quen@fg pale brown
2 23-25 s violet
3 27-31 stquuench‘mg brown y
4 37-40 @ quenching pale brown Qb
5 41-43 i - purple oM
6 58-61 i ‘;;E weak quenching purple \‘:&
7 70-71 &~ weak quenching - ;,'.;\a
8 74-79 ‘:\ weak quenching - N\
9 80-81 - pale pu%%@
10 83-84 weak quenching -@
11 85-88 - ;@erle
12 89-92 - purple

Loss on drying Not more than 11.0 per cent w/w after d

D(@ndix 4.15).

PN .
ryg,gh 105" to constant weight

a&nmip matter Not more than 2.0 per cent w/w (Appendix 7.2). %
f{;h\:“ Acid-insoluble ash Not more than 1.5 per cent w/w (Appendix 7.6). ,é@'
%}Q\ Total ash Not more than 5.0 per cent w/w (Appendix 7.7). Q\r\
@‘ Ethanol (80 per cent)-soluble extractive Not less than 22.5 per cent w/w (Appendix 7.12). Qg\
) Water-soluble extractive Not less than 12.5 per cent w/w (Appendix 7.12). 5{&\
6
P Q
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hR¢

detection under UV light (254 nm) ¢
detection with a 20 per cent v/v sn@ of sulfuric acid in ethanol
bands developed in some sampy%

&ﬂ»

nqb N\
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N
Fwa, Tu{CHA PHLU, BAD)

e\
= 1 r{b & e e ll - b
wewg, lu (CHA PHLU, BAY; 6naidn, Ty PHAK 1 LOET, BAD; W@y, ;l\n.f;}mu LING, BAD;

Uas, luwu Ling, BAD N
Pip’gﬁ‘é Sarmentosi Folium t;'.;:‘;f')
Piper Sarmentosum Leaf : {_,,:\

6’., |"
Category Carminative. f}‘:} ;

Piper Sarmentosum Leaf is the dried leaf g,f\ er sarmentosum Roxb. (Family Piperaceae),
Herbarium Specimen Number: DMSC 2?;1.‘?\B’KF 160077, Crude Drug Number: DMSc
0686. N

>

N
Constituents Piper Sarmentosum:)_gé;iﬁﬂtains phenylpropanoids. m&\
‘2

Description of the plant (Figs. la, 1b) Herb, erect or creeping, stoloniferous, with swu::ul'lqg;gf;a>
nodes and adventitious roots, Tieaves simple, alternate, stipulate, suborbicular, ovateios
Dvat&c:blang, Ftol5cm Iclnig, to 10 cm wide, apex acute to shnnrl:lj,r acuminate, ordate
to obliquely obtuse or rounded, margin entire, slightly undulate, surface glab otrs or with
short hairs, veins palmately 5- to 7-nerved, prominent on lower surface; pe}l'giﬂkz to 5 cm
long. Inflorescence densely spike, leaf-opposed, generally unisexual, whitish to creamy;
male spike 1.5 to 3 cm long, stamens 2 or 3, filament very short, anth;r’ﬁ?ibglobose, peduncle
0.5 to 1.5 cm long; female spike 2 to 5 cm long, stigmas 3- to 4-lobed,, g?]’uncle 0.5t01.5cm
long. Fruit drupaceous, obovoid, dark green when ripe. Seed glébdge, about 2 mm in
diameter. K :;: >

escription Odour, characteristic; taste, slightly punge f“-‘

.,i‘h Macroscopical (Fig. 1a) A mixture of entire and broken leaves. Entire leaf, ovate or

{;\Q-Dbuvate-ublﬂng, 3.5to 13 cm long, 2.5 to 7 cm wide; apex, acuminate; base, cordate or obtuse

ﬁ' W
.-'\:‘3’

& E:\

H:
o
or obliquely obtuse; upper surface green to greenish brown, lower surface green to greyish 'é‘%
green, lighter colour; petiole brown, 1 to 6 cm long. 2N\
Microscopical (Figs. 2a, 2b, 2¢) Transverse section of the leaf shows upper epidermis, (.i\
a single layer of cuticularized rectangular cells, polygonal in surface view, with few unicellular D
trichomes and pearl glands. Mesophyll, a single layer of palisade parenchyma and seve:zg} &5;\1"
layers of round spongy pa:enc!:_tyma with scattered small vascular bundles. Lower epide A
a single layer of rectangular E.GHB* polygonal and irregularly shaped in surface view; ata,
mostly anomocytic. Hypugiu{hﬁs, 1 to 2 layers of cells under upper and lower epid&:i‘nises
of midrib and nearby area; and leaf margin.
Transverse secﬁa&%ugh the midrib of the lamina shows several layers of collenchyma
underneath the epidermis, parenchyma and collateral vascular bundles. Trichomes, 1 to
3 cells, uniseriéﬁ%bngiandu]ar, abundant at lower epidermis.
Piper n@eﬁ}osum Leaf in powder possesses the diagnostic microscopical characters of

the ungtp&@ drug.

Packaging and storage Piper Sarmentosum Leaf shall be kept in well-closed containers,
rotecled f light, and stored in a dry place. I

;Ivvc rom light, and stored in a dry place r\%‘a}
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_ Fig.1a  Piper sarmentosunm Roxb.
1. habit 2. maleinflorescence 3. female inflorescence 4. infructescence 5. crude drug



N Fig.1b  Piper sarmentosum Roxb.
1. habitsho roots, stolon, stem, and leaves 2. twig showing inflorescence and

ructescence 3. inflorescence 4. infructescence 5. drupe

0&-

r\qb N\
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‘ib 100 pm &;‘}’3
O Q
Fig.2c Powdered D the Leaves of Piper sarmentosum Roxb.
1. unicell richomes 6. parenchyma cells with starch grains
2. low @}iderrnis consisting of 7. epidermal cells in surface view
6@ anomocytic stomata in 8. lower epidermis with parenchyma
’ﬁ[ace view cells
upper epidermis and underlying 9. upper epidermis underlying
,\Q\ palisade cells in surface view hypedermis and palisade cells
Qb 4. upper epidermis with pearl glands wi loroplast
@ 0&\ in surface view 10. lade in transverse view
a\}ﬁb 5. fibres and reticulate, spiral \:‘so
f\dﬁ and scalariform vessels f\ﬁ
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Identification O

A. Ma§\ 500 mg of the sample, in coarse porwder, with 25 mL.of ethanol for 24 hours,
filter, an orate the filtrate to dryness. Dissolve the residueﬂ‘t\é@mL of dilute sulfuric
acid ter (solution 1). To 2 mL of solution 1, add a few d$ f mercuric-potassium iodide
TS:awhite precipitate is produced. o
cﬁzﬁ To 2 mL of solution 1, add a few drops of modifi agendorff TS1: an orange
p

cipitate is produced.

p
C. Boil 500 mg of the sample, in coarse pmtﬁeg’ ﬁ?&lﬂ mL of water in a water-bath for

57

10 minutes and filter. To 2 mL of the filtrate, a r 2 drops of a 1 per cent w/ v solution of
iron(lll) chioride: a greenish grey precipitate dévelops.

D. Carry out the test as described in I:lJah in-Layer Chromatography” (Appendix 3.1), using
silica gel GF254 as the coating substan a mixture of 75 volumes of ethyl acetate and
25 volumes of toluene as the rnobitye p@se. Apply to the plate, 10 uL of the test solution ‘7&‘
prepared by macerating 500 mg Df@sample, in coarse powder, with 25 mL of ethanel for 24 ﬁ%
filtering, and evaporating the filtrate to dryness. Dissolve the residue in 1 mL of eﬁmmg.a‘\h ter
removal of the plate, allow f@b dry in air and examine under ultraviolet light (25 )
marking the quenching spots. Subsequently examine the plate under ultraviol : t
(366 nm) through the cut-off filter; several fluorescent spots of different col _ ig\are
observed. Spray the plate with modified Dragendorff TS1; several spots of ent colours

appear (Table 1); see also Fig. 3.
% o{>

<

S
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Tabl ,il\Rf Values of Components in Ethanolic Extract of the Leaves of

~

Piper sarmentosum Roxb.

(AN = jfb

G o3 Detectg@,.

be UV 254 uy, Modified Dragendorff TS1

LGS
1 7-9 quenching (’;?ed =
2 12-14 quenching /&\ tense red greyish blue
3 14-16 quenching /™ red greyish blue
4 21-23 quenching,\(lé\ purple orange y
5 25-27 - D red = D>
6 30-32 qug:dﬁhg ze orange OQ‘
7 33-35 weal;ghanching - - \:\\k
8 37-39 A - red - ARY
9 41-43 ‘:\ = light purple - '\
10 46-48 weak quenching green d&%q\\
11 57-59 weak quenching = @“r
12 6062 = intense blue ’..\'@ =
13 68-70 weak quenching red o
14 71-73 weak quenching - & =
15 78-80 weak quenching red o.s\ -
16 88-90 quenching red é}"b =
éﬁ? 92-94 quenching red o0 greyish blue
m& 8 95-97 quenching rg_gf}' =

Loss on drying Not more than 10.0 per cent w/w after drying at 105" to constant weight

(Appendix 4.15).

Acid-insoluble ash Not more than 7.0 per cent wiw (Appendix 7.6).

Total ash Not more than 20.0 per cent w/w (Appendix 7.7).

Ethanol-soluble extractive Né}}ess than 7.0 per cent w/w (Appendix 7.12).

Water-soluble extractive ess than 20.0 per cent w/w (Appendix 7.12).
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hR hR;
100 100

50 50

Fig.3 Thin-Layer Chromatogram of Ethanolic Extract of the Leaves of
Piper sarmentosum Roxb.
I = detection under UV light (254nm)
11 detection under UV light366 nm)
Il = detection with modifigd" Wragendorff TS1
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Pi s Sarmentosi Radix @
I;@armentosum Root pﬁ\ilf‘b\}
Category Carminative, stomachic. é, f.:‘h

g

d

(Family Piperaceae), Herbarium Speci.menll}h{-m er: BKF 184896, Crude Drug Number:
DMSc 1189. {é‘\

Piper Sarmentosum Root is the dried root /gi::@'stulun of Piper sarmentosum Roxb.

Constituents Piper Sarmentosum Ruoﬂ@ntains phenylpropanoids (e.g., asaricin) and amide ‘2,>
alkaloids (e.g., pellitorine, sarmer}tanﬁ'ﬂes, sarmentine). It also contains flavonoids, lignan&‘:&\
fp-sitosterol, volatile oil, etc. \, * o

: NP
Description of the plant {F@g&?ﬁm 1b) See under Piper Sarmentosum Leaf. ,-.,f'}:
Description Odour, characteristic; taste, pungent. y t'\\
Mucroscopical (Fig. 1a) Cylindrical, 1 to 3 mm in diameter, various lengtl ith stolons,
blackish brown.

Microscopical (Figs. 2a, 2b, 2¢) Transverse section of the root show ’i\c‘!ermis in primary
growth, periderm in secondary growth, cortex, and vascular tissueéq gpaﬁennis: a layer
of rectangular cells and unicellular root hairs. Periderm: a few layers of thin-walled
rectangular cork cells. Cortex: thin-walled parenchyma cellsfraqo‘fhe containing starch grains,
and,/ or microcrystals, thick-walled sclereids, oil cells, and layers of rectangular endodermis
. f . . i
cg%:.pﬁmary growth. Vascular tissue: in primary gmwt]'lgp\d‘yarch; secondary growth,

loem and xylem. Pith: polygonal parenchyma, some containing starch grains and oil

Transverse section of the stolon shows epidermis, cortex, vascular tissue, and pith. ré\@
Epidermis: a layer of rectangular cells, uni-, bi- and tricellular trichomes. Cortex: thin-walled N\
parenchyma cells, some containing starch grains, and / or microcrystals, thick-walled ~
sclereids, oil cells, pericyclic fibres, and group of collenchyma. Vascular tissue: phloem, Q:‘-
xylem and vascular cambium. Pith: polygonal parenchyma, some containing starch gra,i;?g}*-\‘
oil cells and pith cavity. é

Piper Sarmentosum Rﬂokl,j}ﬁ}owder possesses the diagnostic microscopical charaé‘tgcj}"é of
the unground drug. Epid i8 associated with a few layers of thin-walled cork celf;:%df or
root hairs, elongated scLéivE[ , and parenchyma containing larger and smaller starch grains
and microcrystals ireﬁc}?racteristic.

N

|

Packaging and ge Piper Sarmentosum Root shall be kept in well-closed containers,
protected [r{)@ﬁ' t, and stored in a dry place.
N
~o
h ¢
~
Q r\Q:?
K\ R
\a{-
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““Fig.1a  Piper sarmentosum Roxb.
1. habit 2. male infloréscence 3. female inflorescence 4. infructescence 5. crude drug
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N Fig.1b  Piper sarmentosum Roxb.
1. habitsho roots, stolon, stem, and leaves 2. twig showing inflorescence and

ructescence 3. inflorescence 4. infructescence 5. drupe

0&-

r\qb N\
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Fig.2a  Photomicrograph oﬁ@ansverse Section of the Root of Piper sarmentosum Roxb.

1. root hair 0&\ 7. phloem c\\
2. epidennis\\o& 8. vessel
3. cork &;"‘* 9. pith
4. sd id" 10. parenchyma containing
5 chyma starch grains
cell 11. endodermis
o~
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Fig. 2b Photomim@of Transverse Section of the Stolon of Piper sarmentosum Roxb.

[}

1. unicell chome 7. phloem
2. epi is 8. vessel
3. sclereid 9. parenchyma
@Tlemh}vma 10. parenchyma containing
l‘%:)il cell starch grains
,..\Q‘ 6. pericyclic fibres i

%}b

0 :



Fig. 2¢

1. epidermis showing root hair, thin- 4.
walled cork layerg thin-walled

parenchyma

in 1
yQ
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in o& nal view
ew

reids and parenchyma

2. corkin surfa?
3. elongat
i ifudinal view
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Powdered Drug of the Roots and Stolons of Piper sarmentosum Roxb.

parenchyma containing larger (riw&
or smaller (left) starch grains

spiral and scalariform vesse
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1 g of the sample, in coarse powder, with 20 mL of pthanol, shake frequently
durmg % t 6 hours, allow to stand for 18 hours and filter. T of the filtrate, add

Identiﬁcatinn

a few of iron(ll) chloride TS: a green colour is produced
arry out the test as described in the "Thin-Layer atography” (Appendix 3.1),
silica gel F254 as the coating substance and a mix 90 volumes of ethyl acefate

and 30 volumes of toluene as the mobile phase. Ap
10 L of the test solution prepared by macerating
25 mL of ethanol for 24 hours, filtering and eva ing the filtrate to dryness. Dissolve the
residue in 0.5 mL of ethanol. After removal plate, allow it to dry in air and examine
under ultraviolet light (254 nm), marki uenching bands. Subsequently examine the
plate under ultraviolet light (366 nm) t@ugh the cut-off filter; several fluorescent bands of
different colours are observed. S q&ﬂqe plate with anisaldehyde TS and heat at 105 for "&\
10 minutes; several bands of diffi tco]ours are observed (Table 1); see also Fig. 3. "$
i &
N

C:\

e plate, as a band of 10 mm,
g of the sample, in coarse powder, with
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Ta%?l\hl{f Values of Components in Ethanolic Extract of the Roots
“*."  and Stolons of Piper sarmentosum Roxb. :
-
P Detectioq@
E:@ hR; Value é&ﬂ
[ UV 254 % Anisaldehyde TS
| AN |
1 57 quenching SRV greyish purple
2 9-11 quenching /&\.@i:lmllse blue =
3 14-16 = N7 lightred =
4 24-26 weak quenchingg\ light blue " o
5 29-31 - Qb light blue greyish purple o@fb
6 36-38 quaﬂcg%g light blue pale yellowish gre
7 41-44 uenching light blue pale greyish purple
8 54-56 g&m‘l’ﬁng light green pu.rplp\
9 59-61 = blue ¢
10 63-68 - blue da@fﬁu‘plﬁ-
1 71-74 quenching light blue “purple
12 76-79 ~ blue G\’\bale purple
13 79-83 quenching = ~, vellow
14 87-90 é {.&\ dark purple

¢

Appendix 4.15).

o

aé}l&ée on drying Not more than 10.0 per cent w/w aﬂer%’ing at 105° to constant weight
\°

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2).

Acid-insoluble ash Not more than 4.0 per cent w/w (Appendix 7.6).

Total ash Not more than 14.0 per cent w/w (Appendix 7.7). D
Ethanol-soluble extractive Not less than 3.0 per cent w/w (Appendix 7.12). @’-{‘S\

4
Water-soluble extractive Not@s than 7.0 per cent w/w (Appendix 7.12).

&
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1&"3 " “Thin- -Layer Chromatogram of Ethanolic Extract of the Roots

and Stolons of Piper sarmentosum Roxb,
I = detection under UV light (254 nm)

[I = detection under UV light (366mu1)
I = detection with :fnraufth*ﬁtﬂfi‘"f‘s
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Santali Rubri Lignum ':'1:‘.}
Red Sandalwood i;.b\t':""

~

o\’
Sj'nonyms Red Sanders, Red Saunders, Rubywood, Saunders Wood

Category Antipyretic, anti-inflammatory, cardigi%icf

Red Sandalwood is the dried heartwood efPterocarpus santalinus L. f. (Family
Leguminosae), Herbarium Specimen N}*ﬁb’er: DMSC 5265, BKF 170463, Crude Drug ¢
Number: DMSc 0933. N " q‘>

Constituents Red Sandalwood c;pg:%'s red pigments consisting mainly of santalin A andﬁ*ﬂx_
santalin B. It also contains imizlg%g s, a small amount of volatile oil, triterpenes, stemlsﬁé C,
)

Description of the plant (Fi EA“i a, 1b) Tree up to 15 m tall; deciduous; bark deep}g”\
cracked into vertical and horizontal rectangular plates, blackish brown. Leavesgg?iﬂy
trifoliate, rarely 4 or 5, alternate, 10 to 18 cm long; petiole swollen at base; leaf oadly
elliptic to ovate, 7 to 10 cm long, 3.5 to 5.5 cm wide, apex round or deeply ﬁﬁ(ﬁd, base
round or slightly cordate, margin entire, blade leathery, shiny. Inﬂoressmihe axillary or
terminal, raceme or panicle; bract and bracteole small, often caducous., Flower vellowish,
1.6 to 2 cm long; petals 5, papilionaceous; stamens 10, subdiadelpljﬁk's; ovary superior,
shortly stalked, 2-ovuled. Fruit samara, flat, obliquely mundg ’étrbad]y hardened winged
amn,g\nd margin, beaked, 3.5 to 5 cm in diameter. Seeds 2, j‘m})@t , reddish brown.
J{I‘éﬁiption Odour, aromatic; taste, slightly astringent.i{}’

2

o Macroscopical (Fig. 1a) Irregular pieces of woody segment, dense, hard and heavy,

(-":;‘;0 but readily split. Dark red to blackish red. Transversely cut surface showing ring zones.

~\

L Q

a
Q
Longitudinally cut surface showing alternating dark and light zones. "és
Microscopical (Figs. 2a, 2b, 2¢, 2d, 2e) Transverse section of the heartwood shows vessel, N
xylem parenchyma, xylem ray, and fibre. Vessel, large, thick-walled, scattered, solitary or %
small cluster, some containing red resin. Xylem parenchyma, oval, thick-walled, band Q\f‘v
paratracheal. Xylem ray, mostly 1 row. Fibre, thick-walled. G N
Tangential and radial longitudinal sections of the heartwood show vessel, xylem .
parenchyma, xylem ray, and;ﬂﬁ\ . Vessel, large, with bordered-pitted and simple ,__f;‘?_,{
perforation plate, some C:Ergr::l'ﬁch contain red resin. Axial parenchyma, rectangular, ;
thick-walled cells, an&e@}whidﬁ contain prismatic crystals of calcium oxalate. Xylem ray:
in tangental longitl}@lﬁ,\ﬁf view, mos tly uniseriate, oval; in radial longitudinal view, rectangular,
perpendicular tog I:h:%’r adjacent cells. Fibre, thick-walled, simple-pitted.
Red Sandal"prd in powder possesses the diagnostic microscopical characters of the
unground LE‘.
Storag&;.iﬁéd Sandalwood shall be stored in a dry place, protected from light.

F &
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A\
‘3\5 Fig. 1b  Plerocarpus s s L. f.
1. flowering twig 2. er 3. fruit
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N Fig.2a Photomicrograph and Line Drawing df Transverse Section of the
Heartwood of Pterocarpus santaligiisiL. f.
1. xylem parenchyma 2N 4. red resin in vessel
2. vessel ~ S 5. fibre
3. xylem ray
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th.ib Photomicrograph and Line Drawing of Tﬂngeq;i'ailungitudinal Section of
N the Heartwood of Pterocarpus santalinus L. £

1. bordered-pitted vessel

2. simple perforation
3. xylem parenchyma

4. fibre

o red resin in vessel

6. xylem ray

. prismatic crystal of calcium oxalate in
xylem parenchyma

.-,-. 1,9
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F1g. 2&~ Phntomlcmgraph and Line Drawing of Radial L:;mgltudmal Section of

4 N\ the Heartwood of Pterocarpus santalinus L. f.
1. simple perforation ﬁ,‘xy[em ray, perpendicular to xylem
NS 2. bordered-pitted vessel 2o parenchyma
3. red resin in vessel ~ 7. prismatic crystal of calcium oxalate in
4. xylem parenchyma é, > xylem parenchyma
5. fibre o

THP 2021 VOLUME 1
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| 10

%.b q‘{\ 50 um

%Sﬁmicmgraphs of Powdered Drug of the Heartwood of Pterocarpus santalinus L. f.

Fig. 2d
Q\ﬁ} fragment of bordered-pitted vessel 7. xylem ray and fibres in radial
~0 2. fragment of vessel with red resin longitudinal view
qb 3. group of fibres perpendicular 8. ﬁaﬁc crystals of calcium oxalate
% °® to xylem ray 09$ res and prismatic crystals of calcium
< 4. xylem parenchyma and fibres oxalate in xylem parenchyma

o

. xylem parenchyma and xylem ra)%\m. fragment of red resinous substance

in i:angential longitudinal Vie'gv
. xylem rays and fibres in tan &&

longitudinal view
&
~

r\gb S {\éb
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Fig.2e  Line Drawin wdered Drug of the Heartwood of Pterocarpus smrmir'f}i\m L.
1. fragment-ofbordered-pitted vessel 7. xylem ray and fibres in radial
2. fra t'of vessel with red resin longitudinal view
3. Tf fibres perpendicular 8. prismatic crystals of calcium oxalate
g% m ray 9. fibres and prismatic crystals of calcium
lem parenchyma and fibres oxalate in xylem parenchyma
Q’:‘S. xylem parenchyma and xylem rays  10. fragment of red resinous substance
~, in tangential longitudinal view 4
Gb 6. xylem rays and fibres in tangential Qb
@ °® longitudinal view °®
4 o
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i
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Identification o
A. R 2 g of the sample, in powder, with 30 mL of methartal for 30 minutes and

te 2 mL of the filtrate to dryness. Dissolve the resi n 1 mL of acetic
owly add a few drops of sulfuric acid and mix: a @p rownish red colour

dﬁ?’& \‘;o
. Carry oul the test as described in the 'Thin-Laygaghmmatcgraphy” (Appendix 3.1),
&ng silica gel GF254 as the coating substance and a re of 80 volumes of hexane and
20 volumes of ethyl acetate as the mobile phase. A
prepared by evaporating about 20 mL of soluti o dryness and dissolving the residue
in 1 mL of methanel. After removal of the platepallow it to dry in air and examine under
ultraviolet light (254 nm), marking the q ing spots. Subsequently examine the plate y
under ultraviolet light (366 nm) throu e cut-off filter; several blue fluorescent spots are
observed. Spray the plate with m&is yde TS and heat at 110° for 10 minutes; several SP:@
of different colours appear (Tab@see also Fig. 3. e

A Qi

o ~

o the plate, 5 uL of the test solution
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Table }@alues of Components in Methanolic Extract of the Heartwood of
erocarpus santalinus L. f. 6
AN " ; jf.\
‘?ﬂ:&\ Detg&'
a~.§po£ hR; Value A
be UV 254 ‘J{Gf’ 366 Anisaldehyde TS
LGS
1 7-9 = 20 light blue violet
2 11-14 quenehing‘é@\ - -
3 14-18 = N light blue violet
4 20-24 quen;c@g - brownish purple
5 25-29 light blue - D
6 23|, o&\qb: blue - N
7 48-53 Dé’ﬁquencmﬂg light blue brownish pu@i\
8 62-68 ¢ - intense blue A
9 69-72 G - = pale sfidlet
10 75-79 - light blue %:h
11 79-82 - - (& wiolet
12 83-87 - light blue ,\‘Ar} -
13 87-90 - - pale violet
14 95-98 = =i 4N pale violet
15 9599 - - ?\Qb violet
e
@

S >

d@ss on drying Not more than 8.0 per cent w /w after dr}r@at 105" for 5 hours (Appendix 4.15).

ﬁﬁnreign matter Not more than 0.5 per cent w/w (Appendix 7.2).

4
Q@
Total ash Not more than 1.0 per cent w/w (Appendix 7.7). f\é
Ethanol-soluble extractive Not less than 12.0 per cent w/w (Appendix 7.12). f\é\

Water-soluble extractive Not less than 1.0 per cent w/w (Appendix 7.12).
Dose 3 to5g aday. “"?"b

%7
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hRy ~K _. hR;
100+ ' 100
50 50
0 0
1 I I

Flg 3 Thin-Layer Chromatogram of Methanolic Extract of the Heartwood of
N Pterocarpus santalinus L. £.

[ = detection under UV light (254;1:‘_175]
I = detection under UV light (3¢6'nm)
Ml = detection with anisaldehyde TS
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Synnnyms White Sandalwood, Yellow Sandalwood ("“:\

Category Cardiotonic, stomachic, nervotonic. A {:‘

Sandalwood is the dried heartwood of E-m;glum album L. (S. album Rumph., S, ovata

R. Br., S. ovatum Miq., S. myrtifolium L. bq?um myrtifolium L.) (Family Santalaceae),

Herbarium Specimen Number: DMSCQ_ST?‘% BKF 168153, Crude Drug Number: DMSc 0935, "\3(3

Constituents Sandalwood cnnlamg;l allle oil, of which a- and p-santalol are major {33#

components. The volatile oil ala%;d tains santenone, santalone, a-terpineol, ete. ,\*-;"’
Description of the plant {F@s. "'la,. 1b) Hemiparasitic tree up to 20 m tall; glabmus,’baﬂc
rough, cracked, dark grey or brownish black. Leaves simple, opposite or sub- ogﬁmte,
elliptic-lanceolate or ovate, coriaceous, 4 to 11 cm long, 1.5 to 3.5 cm wide, ap cute or
shortly acuminate, base obtuse, attenuate, margin undulate; petiole slender%bﬂut 1 cm long,
Inflorescence paniculate, terminal or axillary, pedunculate; peduncle blmﬁ\ér tortuous.
Flowers 9 to 15, receptacular, pedicellate; pedicel slender, angular, 1 m@"mm long; perianth
tube campanulate, 4- to 5-lobed, deltoid, 1.5 to 3.5 mm long, 1 to 1.5 nm wide, reflexed,
whitish, turning reddish then erimson; stamens 4 or 5, oppos;te,,’tﬁ perianth lobes, filament
narrow, slightly dilated at the base, covered with white han;gtg,ff ovary semi-inferior, style

gular, stigma 3-lobed; nectary concave, deeply 5-lobec r“'lscutrm:hng between the perianth

‘}i‘?egments, brownish, turning reddish then crimson. Fruit rupe, globose or subglobose,

« % about 1 em in diameter, green, turning red then purplish black, juicy when ripe; exocarp

17"5 ~ smooth; endocarp ribbed. Seed 1, globose or obovoid.

56N Description Odour, aromatic, strongly aromatic when burning; taste, slightly bitter.

Macroscopical (Fig, 1a) Cylindrical woody segment, varying in size and diameter, some PN
somewhat curved. Externally pale yellow or yellowish brown, fine and smooth, some with QE
nodal scars or longitudinal cracks. Texture compact, uneasily broken; transversely cut ¢ N
surface brownish yellow, showipg annual rings; longitudinally cut surface shows stralgll}x
grains. :\J

Microscopical (Figs. Za,;%b 2¢, 2d) Transverse section of the heartwood shows vé’qsei
xylem parenchyma, xx{egi“ray, and fibre. Vessel, single, large, thick-walled, and scattered.

Xylem parenchy‘mg,,'f‘bpnd thick-walled, apotracheal, and some of which contain prismatic
crystals of calciumoxalate. Xylem ray, 1 to 3 rows, some of which contain red or brownish
oleoresin. Fi t'htck walled.

langm;ﬂ ﬁand radial longitudinal sections of the heartwood show vessel, xylem
parenchfm?i‘ fibre, fibre-tracheid, and xylem ray. Vessel, large, with bordered-pitted and
sampl,\e\ﬁbrfmatlun plate. Xylem parenchyma, thick-walled, some of which contain prismatic
cq%l,'afs of calcium oxalate. Fibre, thick-walled, simple pl.lté? Fibre-tracheid, thick-walled,

2 ;Jlé;br ered-pitted with tapering ends. Xylem ray: in ta r \hal longitudinal view, mostly
"m"-hmultiseriate, oval, some of which contain red or bro\v;gihl oleoresin; in radial longitudinal

6535 view, rectangular, perpendicular to other adjacent cells
(:;\'q. L+ ] ‘f\\ _b

~ B
? Gk
/"\\_

S ®



Fig.1a ?;;{u}hh.mr album L.
1. habit 2. stem 3. ﬂuwgi{igﬁvig 4. fruiting twig 5. crude drug
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4
d;\} Fig. 1b Sﬂnm@:m E-

1. flowering twig 2, Hower 3. fruit
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1. vessel O 4. xylem parenchyma
2. fibre s N\° 5. xylem ray
3. prismatic crystal of calcidim Oxalate 6. oleoresin in xylem ray
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~
;@b Photomicrograph and Line Drawing of Tangential Longitudinal Section of
qb the Heartwood of Santalum album L.

2 a& 1. xylem ray G&Mmp]e perf?ral:ion plate
@ 2. xylem parenchyma 0& bordered-pitted vessel
.;2;? 3. prismatic crystal of calcium ﬂxaﬂh%o 7. fibre-tracheid
(.\ 4. fibre ~\ 8. oleoresin in xylem ray
g
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Flg 24;: P]mtomlcmgraph and Line Drawing of Radial Lgngltudma] Section of

Q™

the Heartwood of Santalum albun: L.
1. fibre-tracheid

2, fibre
3. xylem ray

."""..
4. xylem parenchyma ; ,.\ .
y (an
"
\ f.._"\.”:)
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Y
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5 bm;dercd -pitted vessel
R “oleoresin in xylem

A ‘? prismatic crystal of calcium oxalate
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A

Fig.2d Powdered Drug of the Heartwood of Santalum album L. qb
1. xylem in radial longitudinal view showing elongated vessel, fibres and z 0&
xylem ray, some of which contain oleoresin ™
2. xylem ray, so Qb.vhith contain oleoresin and fibres in radial longitudiré{%ew
3. xylemin t;&ul longitudinal view showing fibres, parenchyma arﬁ\
xylem ra

4. xylemﬁ\!‘angentia] longitudinal view showing xylem rays and fibres
5. fib

s associated with parenchyma containing oleoresin and prismatic crystals

6.
@i_éalcium oxalate
»"\E

fibres associated with xylem parenchyma containing prismatic crystals
of calcium oxalate
8. prismatic crystals of calcium oxalate é}
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Sandaiwuo@{\ powder possesses the diagnostic m;cmscoplcal characters of the

unground gﬁg
Stnraﬁem%m Iwood shall be stored in a cool and dry place, pmt&?.‘led from light.

Idea@ahnn N
é&. Reflux 1 g of the sample, in powder, with 20 ml’@ﬂnmul for 15 minutes and filter
@uﬁm‘n 1). Evaporate 2 mL of solution 1 to dr}rnegs@i lve the residue in 2 mL of
acetic anhydride, and then slowly add 1 mL of sulfugieacid to form two layers: a brown colour
forms at the zone of contact and the upper layeris-green.
B. To 2 mL of solution 1, add a few dr rondIin) chloride TS: a green colour is

produced.
C. Carry out the test as described the “Thin-Layer Chromatography” (Appendix 3.1), Qb
using silica gel GF254 as the coatl ance and a mixture of 90 volumes of toluene and

10 volumes of ethyl acetate as the ﬁ&kﬂ e phase. Apply to the plate, 5 L of the test solu
prepared by refluxing 1 g of s nple, in powder, with 30 mL of dichloromethane for 30 1@%%25
and filtering. Evaporate the@trate to dryness and dissolve the residue in 1 mL o ne.
After removal of the plate, allow it to dry in air and examine under ultraviolet
marking the quenching spots. Subsequently examine the plate under ultra;igé

through the cut-off filter; one intense blue fluorescent spot is observed. S the plate with
anisaldehyde TS and heat at 110° for 10 minutes; several spots of differeq&qo ours appear
(Table 1); see also Fig. 3. 1:;\
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Table 1 hR I‘m‘.’i‘ue:e; of Components in Dichloromethane Extract of the Heartwood of
Ium albyum L. %
. = j}\
r?}.;s\ Det m}ﬁ
m%wot hR; Value o
Qf'b UV 254 ,.\""U\%' 366 Anisaldelyde TS
LGN
1 15-22 - oo - violet
2 25-30 = /&\@\ - orange
3 32-38 = M\ - violet
4 4045 A - brm?rn 4
5 45-48 $ > pale violet
6 50-52 NG intense blue - N
7 58-64 0o - brown o
8 65-68 ¢4, uenching - - g;:;\u
9 69-73 4N - - brown
10 7376 - - y
11 85-85 " = rown
12 94-97 weak quenching - "J&' violet
e
AL

Water Not more than 9.0 per cent v/w (Azeotropic Distillati?pcﬁgg}d, Appendix 4.12).
Foreign matter Not more than 0.5 per cent w/w (Appendi ;
ATotal ash Not more than 1.5 per cent w/w (Appendix 727)

\':b Ethanol-soluble extractive Not less than 3.0 per cent w/w (Appendix 7.12). @f
f\‘:h Water-soluble extractive Not less than 3.0 per cent w/w (Appendix 7.12). r\’é
4
J}S\ Volatile oil Not less than 1.0 per cent v/w (Appendix 7.3H). Use 30 g, in coarse powder,
@\ freshly prepared and accurately weighed. Use 300 mL of water as the distillation liquid and Q}{\
: a 500-mL round-bottomed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours. Use 2.0 ml,&\
of xylene in the graduated tube, Og"'b
Dose 2to 6 g a day. og‘fb C\\%
&
~D
4
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Fig.3  Thin-Layer Chromatogram of Dichloromethane Extract of

the Heartwood of Santalum album L.
I = detection under UV light (254 nm)
11 = detection under UV light (366 nm)

111 detection with anisildehyde TS
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T!N LY ﬁqﬁ?‘ (CHUMHET THAI) N
qmﬁgm@ﬁu (CHUMHET KHAO KHWAD), ZHAOLEN (CHUMHET :Quﬁ-mn (CHUMHET NA)
Sennag-,‘z;'lhrae Semen \,::};
Ceg!‘-az?ﬁ eed i;'.b\;»
Category Laxative, diuretic. s, {,:"x
g

Cassia Seed is the dried mature seed of Semﬁnm (L.) Roxb. (Cassia tora L.) (Family

Leguminosae), Herbarium Specimen Numbeg\ﬁ C 1514, Crude Drug Number: DMSc 427.

Constituents Cassia Seed contains anthr (ﬁh‘tone aglycones (e.g., emodin, aloe-emodin, F
chrysophanol, physcione, rhein) and t}@u‘__ glycosides. It also contains toralactone, sterols, q‘>
mucilage, etc. b .

n ,
a8 N

Description of the plant (Figs..1a, 1b) Herb or undershrub, up to 1 m tall, nearly glab{&a?i’,

Leaves with 2 to 4 pairs of | E', petiole 1 to 4 cm long; rhachis 2 to 3 cm long wi 5},

a subulate, about 2 mm lung,"g and between the two lower pairs of leaflets; stipulesetaceous,
1 to 1.5 em long, more or less caducous; leaflets increasing in size distally wiﬂ}_f’sh rt
petiolule, membranous, obovate, apex broadly rounded, base cuneate-rounded, 2 to 5 cm
long, 1.5 to 2 em wide. Inflorescence axillary, raceme, short, 1- or few-ﬂm?&“d; bract
linear-acute, 2 to 3 mm long; pedicel 4 to 10 mm (enlarging in fruit); § als 5, subequal,
ovate, about 5 mm long, 2 to 4 mm wide; petals 5, yellow, unequa],_,b?o‘vate, short-clawed
with rounded apex, up to 1 cm long, about 6 mm wide; stame 5}3" t0'10, 3 large, 4 medium,
3 staminodial or absent, rarely perfect, filament 1.5 to 2 mm long, anther 1.5 to 2.5 mm
lon )upen.ing by apical pores, reduced stamens absent; ovagﬁpﬁdensely pubescent, style
K brous with truncate apex (stigma). Fruit terete, mora%’r less falcate, 10 to 15 cm long,
3 ¢C§"abcut 5 mm wide. Seeds 20 to 30, glossy, brown, rhomboidal, 3 to 6 mm long, 2 to 3 mm

4
¢
(_‘;‘*30 wide. _ é@
4 G\r\_ Description Odour, foetid; taste, slightly bitter. 2N\
J-qf:*b\ Macroscopical (Fig. 1a) Hard rhomboid-prismatic, 3 to 6 mm long, 2 to 3 mm wide, with ﬁf.?ﬁ

a beak at one end. Externally greenish brown or yellowish brown, smooth and glossy, with D

pale brown bands occurring on both sides. The hilum and micropyle are located on the Eéyai@g\l‘

side. i &
Microscopical (Figs. 2a, Eb}itf;ansverse and longitudinal sections of the seed reveal's d

coat, cotyledon and embryp@u’ed coat, covered with a thick cuticle layer, followingby

a layer of sclerified pali{a&@"“cells, a layer of lagenosclereids and several layers of thick-walled

parenchyma. Endosg%r-iﬂ. non-lignified, thick-walled cells, mostly with empty protoplasm.

Cotyledons, two layers of dense, cylindrical, parenchymatous palisade cells and spheroidal

spongy cells. Eﬁh 0, mostly with parenchyma cells. Crystals, rosetle aggregate and

prismatic, mq'glbe seen in thick-walled parenchyma, embryo and cotyledons.

&

Cass{j@_\ d in powder possesses the diagnostic microscopical characters of the
unground dru
ol
S &
AR NS
B N !Qﬂ
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Fig. 1a , (Senna tora (L.) Roxb.

1. habit 2. flowering twig.ﬂfﬁ;‘;\f’young pod 4. mature pods 5. crude drug
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'@"\:? Fig.1b  Senna tn_m@] oxb.
‘5}"\} 1. flowering top showing leaves andcg@s 2. compound leaf 3. flower
d

4. stamen 5. pistil 6. part ofpod showing seeds 7. seeds
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Fig. 2a Sg,%iﬂ of the Seed of Senna tora (L.) Roxb.
“A. Diagram of Longitudinal Section

%}QB Diagram of Transverse Section
C. Sectional View of Transverse Section
@ 1. seed coat covered with

palisade cell

~ b
Q\ a cuticle layer 8. vascular tissue
~ 2. sclerified palisade cell “..9. spongy cell
mgb 3. lagenosclereid OS:RI rosette aggregate crystal
A~ 4. thick-walled parenchyma o& 11. prismatic crystal
0\> 5. thick-walled endosperm 12. parenchyma cell
f\% 6. cotyledon ~ 13. embryo axis
b
é
,Q
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Fig.2b Pow

' L= 3‘:‘591@::"'{"51
SEESSTOICTRENSO
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B = S @\

angential longitudinal (1b)

1 ed palisade cells in surface (1a)
et

L,

views of seed coat

cuticle layer and underlying langenoscterigs\

. cotyledon in sectional view showing o&
epidermal layer, palisade cells, spon
cells, and rosette aggregate crysta &

. vascular tissue in longitudinal \%w

showing spiral vessels and

&
6\@

Drug of the Seeds of Senna tora (L.) Roxb.
5.

6.
. sclerified palisade cells with a covering é}
7.

8.

THP 2021 VOLUME I

parenchyma cells with

rosetle aggregate crystals
thick-walled parenchyma with
scattering rosette aggregate
and prismatic crystals
thick-walled endosperm cells
rosette aggregate and prismatic

crystals
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Warning O

1. Itsh e used with caution in children, pregnant wnmeré‘g patients with
inflamm bowel disease.

Ex a@ive doses may produce nephritis. O
Prolonged use should be avoided since it may rgs.gflbm diarrhea with excessive loss of
ter and electrolytes, particularly potassium. é q:\

2;’?}@\“}- cause drowsiness and / or mild abdominal discg&ff& such as colic or cramps.
5 S0

Additional information Traditionally, it must beslir-fried! before use.

Packaging and storage Cassia Seed shall in well-closed containers, protected from
light, and stored in a dry place. ~ h

Identification D a\%\‘zb

A. To 100 mg of the sample, in %ﬂ%e potwder, add 25 mL of 2 M hydrochloric acid, heat §

[

on a water-bath for 15 minutes immediately filter through a plug of cotton wool.
the filtrate to cool and shakeavith 20 mL of ether. Separale the ether layer and shakgé‘k;
10 mL of ammonia TS: the aq‘heous layer becomes pink-red. ‘, ?

B. Carry out the test as described in the “Thin-Layer Chromatography” ndix 3.1),
using silica gel GF254 as the coaling substance and a mixture of 75 volumes of n-liexane,
25 volumes of ethyl acetate and 1 volume of glacial acetic acid as the mobile’phiase. Apply
separately to the plate, 10 uL each of the following two solutions. P solution (A) by
refluxing 10 g of the defatted sample?, in coarse potoder, with 100 mE'ef chloroform for 1 hour.
Filter the chloroform extract, evaporate the filtrate on a water- dryness and dissolve
thec.l residue in 1 mL of methanol. For solution (B), dissolve 5 : f emodin in 5 mL of methanol.
Afterremoval of the plate, allow it to dry in air and examifietinder ultraviolet light (254 nm),

ing the quenching spots. The chromatogram nbtafﬁ?d from solution (A) shows

{
m
C'Q\a quenching spot {hRf value 41 to 47) corresponding to the emodin spot from solution (B).
c"'b\o
~
AN
,P“\

Expose the plate to ammonia vapour; the spot due to emodin is reddish purple. Several
other spots of different colours are also observed (Table 1); see also Fig. 3.

7%
37&“

Place the clean crude drug in a pan or wok, and stir with gen t until slightly scented.
*Defat the sample by either extracting in a Soxhlet appara hours with petrolewm ether (boiling range, 40° to
60°) or standing overnight with the petroleum ether without heating,

“

A
&

1\% 4 F\Q‘:s
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Table 1 hR¢Va AY; Components in Chloroform Extract of the Seeds of Senna tora (L.) Roxb.
F Y
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4
Qb Detgﬁr@}
&;@ hR; Value o&\
é\? UV 254 cf-..;:;o Ammonia Vapour
Q\ 1 19-25 que o violet
2 25-29 qu éﬁ;g yellowish brown
3 32-38 ing reddish purple
4" 41-47 enching reddish purple
5 50-55 ‘,.\(E\ quenching reddish purple y
6 75-80 qb quenching reddish purple
7 81-85 @\zQ quenching reddish purple r}“’&\
*emodin d.;} ﬁ"‘:;o
~
N\ i
Loss on drying Not more than 12.0 per cent w/w after drying at 105" to mn%ffﬁweight
(Appendix 4.15).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). G\
Acid-insoluble ash Not more than 0.2 per cent w/w (Appendix ?@
Tuial ash Not more than 6.0 per cent w/w (Appendix 7.7). %,
Eth@ol-suluble extractive Not less than 8.0 per cent w/ ppendix 7.12).
ter-soluble extractive Not less than 20.0 per cent w@ (Appendix 7.12). 4

\:"o Dose Stir-fried seeds, 10 to 13 g a dav.
,-.fh gaday. r\’é®
S &
o N
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@
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Fig.3  Thin-Layer Chromatogram of Chlﬁme@Extract of the Seeds of
Senna tora (L.) Roxb.
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¢ %ﬂgma small. Fruit thick, flattened, winged, glabrous, s
""- wide; wing 5 mm. Seeds about 50, flattened, qllght]y quadrangular, 7 to 10 mm long, 5 to
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f;;
Ly mm mﬁ (CHUMHET THET) N
Serm tae Folium _‘o.EC Y
Senna\Alata Leaf oy
\°
i?onym Ringworm Senna Leaf ,‘.\”""e
Category Laxative, antifungal (ringworm). i:,;?\

-
Senna Alata Leaf is the dried leaflets of ‘-‘egief" alata (L.) Roxb. [Cassia alata L.,

Herpetica alata (L.) Raf., Cassia bracteata LitJ{Family Leguminosae), Herbarium
Specimen Number: DMSC 323, Crude Df’gg Number: DMSc 1052.

Constituents Senna Alata Leaf contai '}mthraqumnne aglycones (e.g., rhein, emodin, z\i:'>
aloe-emodin, chrysophanol, and iso¢hrysophanol), glycosides of rhein, of aloe-emodin and+ ‘:3
of physcione. It also contains k;uimpfeml , B-sitosterol, sennosides A, B, C, and D, etc. ,\:\D

5

Description of the plant ( “1a, 1b) Shrub 1 to 5 m tall; with pubescent, horizo j?
spread branches. Leaves compound, leaflets 8 to 20 pairs; petiole robust, 2 cm; Eﬁ%
30 to 60 cm; stipule auriculate, persistent, deltoid, 6 to 8 mm long; leaflet oblofig-elliptic,
rounded at both ends, 5 to 15 cm long, 3 to 7 cm wide, glabrous; petiolule 1@\& 2 to 3 mm.
Inflorescence axillary, raceme, dense, robust, 20 to 50 cm long, 3 to 4 cnyw:db bract caducous,
2 to 3 cm long, 1 to 2 cm wide; pedicel very short, 2 to 4 mm; sepal L{rmqual oblong, 10 to
20 mm long, 6 to 7 mm wide; petal bright yellow, ovate-orbicular.to,spathulate, short clawed,
about 2 cm long, 1 to 1.5 cm wide; stamens 9 to 10, 2 largest b\r,}th":(:hlck filaments, 4 mm long
and\anthers 12 to 13 mm long, 4 stamens with filaments 2 "ngl ng and anthers 4 to

x’\hn’l long, opening by apical pores, 3 to 4 stamens rEdL'é.P &s ovary and style glabrous,

tate, 10 to 15 cm long, 1.5 to 2 ecm

8 mm wide.

Description Odour, slightly aromatic; taste, slightly bitter.

Macroscopical (Fig. 1a) Senna Alata Leaf occurs as a mixture of entire and broken,
greenish brown to brown leaflets and frequently rachillae of the compound leaf. Leaﬂets,. Ny
5to 15 cm long, 3 to 7 cm wide, oblong to obovate, minutely mucronate at the apex, base7 ™3
oblique, margin entire, pinnate, %ncu]ate venation, rigidly subcoriaceous, obscurely dgyﬁ;}f
beneath. 4

Micrascopical (Figs. } Transverse section of the leaflet shows epidermal ceﬁ‘s WIth
cuticle, slightly smuoq\sx,,};%lls at both sides. Papillae, epidermal appendages, blurred and
rarely seen at the Lﬁpﬁ&j‘, whereas clearly and densely at the lower. Covering trichomes with
thickened and shightly warty walls, unicellular, occasionally found on the lamina, but more
frequently fo "&s-‘?li the lower surface of the midrib. Stomata, paracytic at both epidermises.
Palisade celléﬁmlumnar, beneath upper epidermis. Spongy cells, parenchymatous. Vascular
bundl yhm in the upper part and phloem in the lower part, surrounded by fibres with

heath containing calcium oxalate prisms. Vessels, lignified spiral and scalariform

i e vein and more reticulate, pitted and b{'.-rdered-pll‘te the midrib. Collenchyma,

ol d beneath upper and lower epidermises in the ml\

oy
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1l em

Fig.1a  Senna alata {L.) Roxb.
1. habit 2. inflorescence 3. flower®4. fruit 5. crude drug
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Fig.1b  Senna alata (L.) Roxb.
1. twig 2. inflorescence 3. flawer
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Fig.2a  Transverse Sections of the Leaflet of Senna alata (L.) Roxb.
1. unicellular trichome 7. papilla Q:}
2. upper epidermis 8. crystal sheath fibre c:;‘..g'&\
3. palisade cell 9. xylem o?
4. spon I 10. phloem A
5. va r bundle 11. collenchyma (\
6. lqoﬁer epidermis
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~
Fig.2b Pow Drug of the Leaflets of Sernna alata (L.) Roxb.

% le of crystal sheath fibres 6. unicellular trichomes
per epidermis with stoma, 7. fragments of papillae
Q\"\ cicatrix and underlying 8. prismatic crystals
~ palisade cells 9. epidermis with unicellular trichomes
qb 3. lamina in sectional view 10. p yma with cluster crystals
@_\:& showing papillae 11. ter crystals of calcium oxalate
o\> 4. spiral and pitted vessels 13;5‘-‘ llenchyma and epidermis with
‘:} 5. lower epidermis with stoma, ,-\""‘o unicellular trichomes from midrib

Q\ cicatrix and papillae
pap 4 Ck\
~

,&\@*
&

f\qb ?\30



N
A

I\%(\

Dissolve the residue in 0.5 mL of chloroform. For soluti
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Senna A]at@g}f in powder possesses the diagnostic microscopical characters of the
unground éb
Warni | o

1.. 1t should be used with caution in children, or in paﬁené\with inflammatory bowel
dige,%‘é. \°
Q 3 It may cause mild abdominal discomfort such ﬁg\ﬁo ic or cramps. Excessive doses
may produce nephritis. AL

3. Prolonged use should be avoided since i @1}; result in diarrhoea with excessive loss
of water and electrolytes, particularly potassi

Packaging and storage Senna Alata Lea@g@‘l be kept in well-closed containers, protected
from light, and stored in a dry place. Q;‘}

O&\Qb

Identification :f‘,-\} O&
A, To 100 mg of the sampl ‘powder, add 25 mL of 2 M hydrochloric acid, heat on,
a water-bath for 15 minutes, immediately filter through a plug of cotton wool. flow

the filtrate to cool and shake ‘with 20 mL of ether. Separate the ether layer and s\hqjigwith
10 mL of ammonia TS: the aqueous layer becomes red. éb

B. Carry out the test as described in the “Thin-Layer Chr{}matography'}{\@pendix 3.1),
using silica gel G as the coating substance and a mixture of 75 volumes ["Tmfﬁv!wml ether
(boiling range, 40° to 60°), 25 volumes of ethyl acetate and 1 volume of %}lmus formic acid as
the mobile phase and allowing the solvent front to ascend 10 cm abq@t e line of application.
Apply separately to the plate, 5 uL each of the following mmF}se.Emons. Prepare solution
(A! by refluxing 100 mg of the sample, in powder, with two %&L portions of chloroform
0 ater-bath for 15 minutes. Combine the chloroform éxtracts and evaporate to dryness.

&3, add 25 mL of 2 M hydrochloric

@Sﬂrid to the marc obtained after the reflux and proceed as in the test for Identification A, ¢
beginning with “heat on a water-bath ..."” to obtain the ether layer. Evaporate the ether layer Q\
to dryness. Dissolve the residue in 0.5 mL of ether. For solution (C) dissolve 1 mg of rhein ﬁ\'é'
in 1 mL of methanol. After removal of the plate, allow it to dry in air and examine under G\
ultraviolet light (366 nm), locating the spots. The chromatogram obtained with solutions (A) ;‘:\

and (B) correspond in hR; value and colour to that of rhein as shown in Table 1 or as of
solution (C) (Table 1); see also Fig. 3. Expose the plate to ammonia vapour; the spots dueﬂ\a:\‘
rhein are red. Other spots of dég:rent colours are observed (Table 1); see also Fig. 3. rfo?

L
N N
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Table 1 hR¢ Vi /\5 of Components in the Extract of the Leaflets of Senna alata (L.) Roxb.

K\Q*} @ectmn
Sol@ton Spot hR; Value ":\“
é\:? uv g?:@gg Ammonia Vapour
o &
A 1 4-8 LN pale green
2 2528 | A - yellow
3 29-32 AN - yellow
4" 34-38 | f‘\{’ orange red
5 53—§B\-£‘ = pale green s
6 [@@ = pale green Qb
7 P 77 ™ pale green v&\
8 | ';gws—au . pale greenﬁﬁ
B 1 Ci\ 2-4 T pale br Wi
2 25-28 . yeﬂé‘:w\
5 34-38 orange ,::@a
*rhein (é\ﬂ\
IN
Loss on drying Not more than 11.0 per cent w/w after dryiq;\:@ﬂkgé for 5 hours
(Appendix 4.15). .

P
gn matter Not more than 2.0 per cent w/w of siem@;a@ other foreign matter

{4:-{ ppendix 7.2). 4
(;:,S“ Acid-insoluble ash Not more than 1.0 per cent w/w (Appendix 7.6). ’é@\
Total ash Not more than 9.0 per cent w/w (Appendix 7.7). _ N,
Ethanol (50 per cent)-soluble extractive Not less than 21.0 per cent w/w (Appendix 7.12). f\G\

B

Water-soluble extractive Not less than 18.0 per cent w/w (Appendix 7.12). F (\QV‘
Hydroxyanthracene derivatives content Not less than 1.0 per cent w/w of
hydroxyanthracene derivati alculated as rhein-8-glucoside on the dried basis, »t:)fé‘n
determined by the followi ethod.

Accurately weigh qbq@t 150 mg of Senna Alata Leaf, in No. 150 powder, and place in
a 100-mL round-bo 1ed flask. Add 30.0 mL of wafer, mix, weigh, and place in a water-
bath. Heat ung}e flux condenser for 15 minutes. Allow to cool, weigh and adjust to
the original weight with water. Centrifuge and transfer 20.0 mL of the supernatant liquid to
a 150-mL s tor. Add 0.1 mL of 2 M hydrochloric acid and shake with three 15-mL portions
of chlor . Allow to separate and discard the chloroform layer. Add 100 mg of sodium
J‘wyd:m“m:-bmmte and shake for 3 minutes. Centrifuge and transfer 10.0 mL of the

riatant liquid to a 100-mL round-bottomed flask wi&q(%ground glass neck. Add 20 mL

0.5 per cent w/ v solution of iron(iil) chloride and eat for 20 minutes under

sa reflux condenser in a water-bath with water level a@ﬁe that of the liquid in the flask,

add 1 mL of hydrochloric acid and heat for a further afinutes with frequent shaking to dissolve
the precipitate. Cool, transfer the mixture to a separator and shake with three 25-mL portions

:\Qb’ : F\é‘}
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of ether previ rh’sﬂd to rinse the flask. Combine the ether layers and wash with two
15-mL portﬁ}rmier. Transfer the ether layers to a 100-mL volumetric flask and dilute
with eth% olume. Evaporate 25.0 mL carefully to dryness at%ﬁmperature and
disso residue in 10.0 mL of a 0.5 per cent w/v solution nesium acetate in methanol.
W the absorbance of this solution at the maximum ah\;ﬁ; 515 nm (Appendix 2.2),
the magnesium acetate solution as the blank. "h
Calculate the percentage content of rhein-8-glu @mm the expression:

A x0.42 ?@'w

where A = the absorbance of the s ce being examined at 515 nm, and
w = the weightin g of the'substance being examined. 4
Dose 3 to 6 g once a day at bedﬁmq,E:\ o&\
~ o>
4.5"‘} 6\\.3"
o ~

&b—

-\
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Fig. 3 ,@Layer Chromatogram of the Extracts of the Leaflets of Senna alata (L.) Roxb.
~, = solution (A)
2 = solution (B)
qg\ 3 = solution (C) 5
2 o& {3 = detection under UV light (366 nrnb&‘
& O = detection with ammonia vapo
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Identification é% )

r“‘xb\}lake for 3 minutes. Centrifuge and transfer 10.0 ml,.ﬁf.
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A

il LLﬂﬂ@ﬁ%&l LViANE (CHUMHET THET CAPSULES)

Sennil}fﬁdéta Capsules r:-,};ii\k

Categbry Laxative. \\Jﬂ

:.:\ Senna Alata Capsules contain an amount of pow "i’*;? Senna Alata Leaf equivalent
to not less than 90.0 per cent and not more than IIIT;lr ‘per cent of the labelled amount of

hydroxyanthracene derivatives, calculated as ‘r,!‘ufi}" -glucoside.
Strength available 500 mg (powder). ('..‘f\

b
Dose 5ix to twelve capsules once a day{’f‘ﬁ%dtime. ';:‘>
Contra-indication It is contra-mdmg,ﬁ‘ed in patients with symptoms of gastro-intestinal o-;‘i\ :
obstruction or abdominal pain Wafﬁamknuwn etiology. ‘.‘:S!‘\b‘
O‘\.
Warning ,}’“J; \"'

1. It should be used with caution in children, or in patients with mﬂammatoqy.puwel
disease.
2. It may cause mild abdominal discomfort such as colic or cramps. E;e&we doses

may produce nephritis. f“\
3. Prolonged use should be avoided since it may result in dlarrh'ga ﬁhth excessive loss of
water and electrolytes, particularly potassium. o™,
\1." »

Packaging and storage Senna Alata Capsules shall be kept m;y:?éll -closed containers,
pmb?cted from light, and stored at a temperature not exceed{'hg 0°.

fktt"élln'lg The label on the container states (1) the eqmvﬂ%t amount of hydroxyanthracene
derwahveq calculated as rhein-8-glucoside; (2) the expiration date.

A. The capsule contents exhibit diagnostic structures of the powdered drug described N
under Senna Alata Leaf. o
B. The capsule contents comply with the tests for Identification A and B described Q
under Senna Alata Leaf, - c,_g\“"

Loss on drying Of the capsule contents, not more than 11.0 per cent w /w after dr}rmg at ?
105" for 5 hours (Appendix Mﬁr (; :
o\

Microbial limit Comply\@uvﬁ the requirements for Category 4 in the “Limits for Microbial
Contamination” (App&’@f\d;x 10.5).

Assay Weigh Ell'lg%ﬁ‘l‘b{ the contents of not less than 20 capsules of Senna Alata Capsules.
Grind to fine _: r and transfer about 150 mg, accurai'ely weighed, to a 100-mL round-
bottomed FLgisk Add 30.0 mL of water, mix, weigh, and place in a water-bath. Heat under
a reflux genidenser for 15 minutes. Allow to cool, weigh and adjust to the original weight
with rt{iﬂﬂ Centrifuge and transfer 20.0 mL of the supernatant liquid to a 150-mL separator.
Agé[)‘l mL of 2 M hydrochloric acid and shake with three L portions of chloroform. Allow

parate and discard the chloroform layer. Add 100 q%l sodium hydrogencarbonate and

e supernatant liquid to a 100-mL

round-bottomed flask. Add 20 mL of a 10.5 per w.f v solution of fron(lin chloride and mix.
Heat for 20 minutes under a reflux condenser ima Water-bath with its water level above that
of the liquid in the flask, add 1 mL of hyd az_,Jﬁp‘hl acid and heat for a further 20 minutes with

f{;“-
~L

O ;
('\ b
0 i '.*f,“:""
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frequent shaki dissolve the precipitate, Cool, transfer the mixture to a separator and

shake wil:h@ee 25-mL portions of ether previously used to rinse ask. Combine
the el:ben@yers and wash with two 15-mL portions of water. T r the ether layers to

all volumetric flask and dilute with ether to volume. rate 25.0 mL carefully
to ess at a low temperature and dissolve the residue ‘*’a .0 mLofa (.5 per cent w/v
tion of magnesium acetate in methanol. Measure th rbance of this solution at the

maximum at about 515 nm (Appendix 2.2), using t \ agnesium acetate solution as the
blank. Calculate the quantity, in mg, of rhei.n~8—_ side in the portion of the Capsu.les
taken by the formula:

~
(446:37/28422) (12004 /440), ¢

in which 446.37 and 284.22 are the m lar weights of rhein-8-glucoside and rhein, o&{b

respectively, A is the absorbance solution at 515 nm and 440 is the specific absﬂrbal;_\,@

Other requirements Compl &':f; the requirements described under "Capsules” (A@hﬂix
1.16H). {\ N
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S
BN w@m @ (YA CHONG CHUMHET THET)
Senna A]atﬂ,'[ea 'ﬁ
o C‘E\v g Q\"
Categm%r “Laxative. m}?\

& g%?ma Alata Tea contains an amount of powdered Seﬁiﬁjﬁlala Leaf equivalent to not
fl?as than 90.0 per cent and not more than 110.0 per ¢ {t of the labelled content of
hydroxyanthracene derivatives, calculated as rhm&ucomde.

"l-\
Strength available 3 g (powder), supplied in aﬂégﬁlct

L ]

Dose One or two sachets, prepared as an 1(5@?0n by soaking each with 120 mL of boiling
water for 10 minutes, once a day at bedq:i\ﬁ‘e @
O

Warning It should be used with muﬁbqﬁ'fn children. 5; A

Packaging and storage Senna M@ta Tea shall be kept in well-closed containers, pml:e::lggﬁ
from light. ~°

l
Labelling The label on the container states (1) the equivalent amount of hydmvé}j;gﬁthracene

derivatives, calculated as rhein-8-glucoside; (2) the expiration date. :"Lh.a

Identification .r“‘\.:‘:

A. The tea contents exhibit diagnostic structures of the powdered"agmg described under
Senna Alata Leaf. \

B. The lea contents comply with the tests for Ident:ﬁcatmn afid B described under
'wr;:m Alata Leaf. %

saon drying Of the tea contents, not more than 11.0 i‘z?'nt w /w after drying at 105 for
1urs (Appendix 4.15).

\‘-c- Mmrnbial limit Complies with the requirements for Category 2 in the “Limits for Microbial

a
Q
Contamination” (Appendix 10.5). .-é

Assay Grind the contents of not less than 20 sachets of Senna Alata Tea to fine powder. g
Transfer about 150 mg, accurately weighed, to a 100-mL round-bottomed flask. Add 30.0 mL /ﬁ"'
of water, mix, weigh, and place in a water-bath. Heat under a reflux condenser for 15 mmutes '\
Allow to cool, weigh and adjust to the original weight with water. Centrifuge and transfé "
20.0 mL of the supernatant 1qu!c;] to a 150-mL separator. Add 0.1 mL of 2 M hydrac .‘zlmﬂ“u 1
and shake with three 15-mL, tions of chloroform. Allow to separate and discard eg\ch
chloroform layer. Add Iﬂﬂ%ng of sedium hydrogencarbonate and shake for 3 minutes.
Centrifuge and tramﬁe:,;ﬂ .0 mL of the supernatant liquid to a 100-mL round-bottomed flask.
Add 20 mLof a lﬂﬁ«pér cent w /v solution of sron(in) chloride and mix. Heat for 20 minutes
under a reflux ¢ nser in a water-bath with its water level above that of the liquid in the
flask, add 1 %f hydrochloric acid and heat for a further 20 minutes with frequent shaking
to dissoh; the precipitate. Cool, transfer the mixture to a separator and shake with three
25-mL rhons of ether previously used to rinse the flask. Combine the ether layers and wash
w:l:h t@vﬂ 15-mL portions of water. Transfer the ether layers to a 100-mL volumetric flask and

with ether to volume. Evaporate 25.0 mL carefully t&d’wnms at a low temperature and
"éa%solvn the residue in 10.0 mL of a 0.5 per cent w/ v soﬁ?ﬁon of magnesium acetate in methanol.
Measure the absorbance of this solution at the ma;\é_i"&m at about 515 nm (Appendix 2.2),

-"\
™

féﬂ‘

$ ®
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’3}@\

using the m. rlh'ﬂ acetate solution as the blank. Calculate the quanhty in mg, of rhein-8-

glumside.ixqbﬂ?e ample taken by the formula: Qb
- (446.37/284.22) (12004 /440), o\™
in ch'446.37 and 284.22 are the molecular weights of rh glucoside and rhein,
ctively, A is the absorbance of the solution at 515 440 is the specific absorbance.

Other requirements Complies with the requireme:@’e‘scﬁbed under “Herbal Teas™
(Appendix 1.16H). @.,
e
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Pip{%ﬁ&tm&acﬁ Fructus \’:fﬁ}’
Java ong Pepper N
ava A

E}ategory Carminative, expectorant, stomachic, anﬂ;qﬁt@hq oxytocic.
»

)
Java Long Pepper is the dried red mature i tescence of Piper retrofractum Vahl
(P. chaba Hunter) (Family Piperaceae), Herb}\h Specimen Number: DMSC 48, 75, 456,

467. {éﬂ.\

O
723 )
Description of the plant (Figs.a, 1b) Climber, glabrous, rather fleshy, with the aid oi\*:;*
adventitious roots, rarely ¢ "m%; stem much branched, stout, eylindrical, thjckengf'},
above nodes. Leaves simplé}-a ternate; 3 to 20 cm long, 2 to 13 cm wide, lower gqﬁpﬁate or
lanceolate with cordate base, upper ones oblong-oval to oblong with obtuse, cofdate or
cuneate base, unequal, all tapering or acuminate, entire, glabrous, reticulate'venation sunk
above and raised beneath; petioles of lower leaves 1.5 to 3 cm long, of theupper ones 0.5 to
1.5 ecm long; stipule 1 to 1.5 cm long, membranous, lanceolate, obtus %ﬂasing the bud but
soon fall'mg off. Inflorescence spike, erect or patent; peduncle 0.7 t&*2 cm long; bract

broadly oval-ovate, 1.5 to 2 mm long; flower unisexual, bisexiak“\fhgfe spike 2.5 to 8.5 cm

Constituents Java Long Pepper cnntaiq{%?f)erine, piperlongumine, pyridine alkaloids,
sesamin, volatile oil, ete.

long, stamens 2, rarely 3, very short; female spike 1.7 to 3 : D"i}g: stigmata 2 to 3, short,
o » persistent. Infructescence cylindro-conic; berry connate and adnate to stalk of bract,
‘broadly rounded, bright red. Seed 2 to 2.5 mm in diaméter.

Y

)
\&::‘* a]')escription Odour, aromatic; taste, pungent. ~
c’-b o Macroscopical (Fig. 1a) Condensed infructescence, reddish brown, subcylindrical, '.é‘%

P Q\r\_ about 2.5 to 7.5 cm long and 5.0 to 8.0 mm in diameter, rather rough surface with persistent ~

~ stigmata. ,,_\'C'
. Microscopical (Figs. 2a, 2b, 2¢) Transverse section of the fruit shows epicarp composed of Q::.
a layer of epidermal cells of which the outer tangential wall thick, glandular trichomes Eu}dm N
cuticle. Mesocarp composed of 3 to 4 layers of collenchyma of hypodermis in which stone %
cells scattered followed by zo e'of thin-walled parenchyma, some of which containing,
brownish substance, oil dnﬁétb and starch grains and a few layers of large oil cells‘{-rg:'% L
Endocarp composed of\a"-éiiﬁgle layer of sclerenchyma. Zone of ground parenchyma
scattered with vascularbundles around the cavity at the centre of the fruit. Spermoderm
composed of oute -walled epidermis, collapse parenchyma of middle epidermis and
inner tl‘lin—wallzgcgﬂg idermis. Perisperm, elongated reserve parenchyma cells containing
numerous m@pﬁr starch grains and rod-shaped crystals. Embryo embedded in the
endospe; et
Java.Long Pepper in powder possesses the diagnostic microscopical characters of the
un d drug. ¢
e &
o& N
o>

o~

" ~\
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Fig. 1a P;}nt{i‘{fﬂ"{:&ﬂurfn.m Vahl
1. habit 2. flowering twig}.---.ﬂiﬁerent stages of infructescences
4. red matureinfrictescence 5. crude drug
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Fig. %n\ ransverse Section of the Fruit of Piper retrofractum Vahl
‘:} epicarp 7. spermoderm

Tr

L.

2. thick-walled parenchyma
3. sclereid

4. oil cell

5. embryo

6. sclerenchyma of endocarp

8. perisperm

9. ground parenchyma
10. vascular bundle

11. cavity

12. mesocarp



Fig.2b Tr

an r\\’{- Sections of Epicarp, Mesocarp, Endocarp, and Spermoderm of
gE‘t:sof Piper retrofractum Vahl

fé@aﬂduhr trichome 9.

cuticle 10.

3. epidermis 11.
4. thick-walled parenchyma 12.
5. sclereid 13
6. parenchyma containing

starch grains :
7. brownish substance 16.

N\
. oil cell ?{\\ 17

@“fé\@
&>

oil droplet

sclerenchyma of endocarp

outer epidermis of spermoderm

middle epidermis of spermoderm

inner epidermis of spermoderm
erisperm

layer of large oil cells

spermoderm

mesocarp
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100 um D
)
& >
Fig. 2c Powdered Drug ?Q Fruits of Piper retrofractum Vahl A
1. sclereids of carp 6. oil globules Q
2. scleren tous endocarp 7. parenchyma
3. ou ermis of spermoderm 8. starch grains

4. i epidermis of spermoderm 9. rod-shaped crystals
5. %E;ﬁerm containing starch grains 10, vessels
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Packaging and@gmge Java Long Pepper shall be kept in well-closed containers, preferably
of metal or Q&ﬂ , protected from light and stored in a cool and dry place.

Identifi °\Q1\'

QA}}?REH“X 1 g of the sample, in powder, with 25 mL of efhs@%f for 10 minutes and filter
(5@15 n1). To2 mL of solution 1, add a few drops of um@%&ﬂ TS and warm in a water-bath
ﬁa few minutes: a purple colour is produced.

B. Evaporate 2 mL of solution 1 to dryness. Di e the residue in 2 mL of acelic
anthydride, and then slowly add 1 mL of sulfuric ac d@ m two layers: a brown ring develops
at the zone of contact. ’é‘

C. Evaporate 2 mL of solution 1 to almost dryness and add a few drops of
Marquis’reagent, prepared by adding a L drops of formaldehyde solution to 6 mL of Qﬁ-:)
sulfuric acid: a brownish red colour i uced. 5\&\

D. To 100 mg of the sample, inpowder, add 1 mL of sulfuric acid: a deep red colour Q}’

produced at first, turning to re brown and brown. o
E. Carry out the test a ibed in the “Thin-Layer Chromatography” (ﬁppepafi‘e\il},

using silica gel GF254 as the coating substance and a mixture of 70 volumes of n:héxane and
30 volumes of ethyl acetate as the mobile phase and allowing the solvent front ‘ascend 12
cm above the line of application. Apply separately to the plate, 5 uL each following
two solutions. Prepare solution (A) by macerating 500 mg of the samp owder, with
25 mL of chloroform for 15 minutes and filtering. Evaporate the ﬁitrat&,g“dryness and
dissolve the residue in 2 mL of chloroform. For solution (B), dissolve Qb}:g of piperine in 1 mL of
chloroform. After removal of the plate, allow it to dry in air and ¢ ine under ultraviolet light
(254 nm), marking the quenching spots. The chromatogra m'g&ined from solution (A)
;53?5 a quenching spot (hR; value 20 to 22) corresponding t6 the piperine spot from

tion (B), and several spots of higher hR; values. Sp@the plate with modified Dragendorff

52; the spot due to piperine is orange and one orange spot is observed (Table 1); see also {
Fig. 3. @
Repeat the same procedure on another plate but spray with anisaldehyde TS. The p\’é
chromatogram obtained from solution (A) shows a green spot (hR; value 20 to 22) G\
corresponding to the piperine spot from solution (B), and several other spots of different {:\
colours are also observed (Table 1); see also Fig. 3. (‘\QV‘
:,3;\:\,

8 N
\:‘\Q\Qb (:f‘a-
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Table@ ¢ Values of Components in Chloroform Extract of the Fruits of
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’"\ Piper retrofractum Vahl °
2O
N Detect
etec
d\;ﬁé:n} hR; Value %
[ Uv 254 Modz_ﬁed:%}geudmﬁ' TS2  Amsaldehyde TS
1 5-6 - 5‘;“ pale violet
z 20-22 quenching /é@ orange green
3 25-27 quenching pale orange green
4 31-33 quenc]'ung,\@ - violet y
5 36-38 quenchjg_;& = violet D>
6 13-4 - purple  o4™
7 50-51 Lgchmg = = @
8 58-59 - pale violets
9 60-61 Qquench.mg - =
10 64-66 - gﬁé@}et
11 66—-69 quenching - @ -
12 74-77 quenching - ’i%’ blue
13 91-95 - - Q\ violet
P e 8

*“piperine DSE\\) X
@

Not more than 13.0 per cent v/w (Azeotropic Di D?%m Method, Appendix 4.12).

[}

o@‘%cid-inmluble ash Not more than 0.4 per cent w/w (Appendix 7.6).

&

N - ‘
¢,'—’-~a Total ash Not more than 7.5 per cent w/w (Appendix 7.7). @"
~ o

ﬁ\%(\

& S
A A

Ethanol-soluble extractive Not less than 10.0 per cent w/w (Appendix 7.12). _
Volatile oil Not less than 1.0 per cent v/w (Appendix 7.3H). Use 25 g, in fine powder, freshly ™

prepared and accurately weighed. Use 250 mL of water as the distillation liquid and (\
a 500-mL round-bottomed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours. Use 2.0 r@ba
of xylene in the graduated tube, ;,1’

Alkaloids content Not leg‘:ﬁan 2.5 per cent w /w of alkaloids, calculated as p:pen@\
when determined by t owing method. (Note Use light-resistant glassware to reduce
photodegradation o ! rine in solution.)

Standard pip solution Dissolve about 10 mg of piperine, accurately weighed, in
sufficient 1,2-dighloroethane to produce 100.0 mL.

Standa d(El?eﬁne curve Transfer into six 100-mL volumetric flasks, 1, 2, 3,4, 5, and 6 mL,
respecti f Standard piperine solution, dilute to volume with 1,2-dichloroethane, and mix.
Measute the absorbances of the standard solutions relative to the blank at 342 nm (Appendix
2.%51’1{& the readings and draw the curve of best fit.



"\ﬁw
o Q

THP 2021 VOLUME 1 119

Procedure Place about 500 mg of Java Long Pepper, in fine powder and accurately
weighed, in hlet apparatus. Add a sufficient quantity of 1,2-dichloroethane and extract,
until co extraction of the alkaloids is effected (Appendix 7. ansfer the
dichl ne extract to a 100-mL volumetric flask and dilu 1,2-dichloroethane to
@. Transfer 2.0 mL of this solution to a 100-mL volum%;: > flask and dilute with

chloroethane to volume. Measure the absorbance o resulting solution, at the

imun at about 342 nm (Appendix 2.2). By mfewﬂo the standard curve, calculate the
content of alkaloids as piperine in the sample. @\

Dose 200 to 500 mg three times a day. A~
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Fig. 3 Thin—lg,a romatogram of Chloroform Extract of the Fruits of Piper retrafractum Vahl
1 é-b solution (A)

@5-'- solution (B)
~J detection under UV light (254 nm)
’\G\H detection with modified Dragendorff TS2
O
7o

detection with anisaldehyde TS ,§>
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rﬁ
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ABNIY {DIRIM?HAN] INAUNY (ROK CHAN), INUNUNA (ROK CHAN{!‘}B‘TJ

Mvnsﬁme Fragrantvs Arillus m}ﬁ
ME!:EE:}- o
S° A0

Q&tegory Carminative, stomachic.

Mace is the dried aril of the ripe fruit of Ml,rn;ui":m fragrans Houtt. [M. aromatica
Sw., M. moschata Thunb., M. officinalis L. f.,, Ah,?mm stlvestris Burm. f.,, Palala fragrans
(Houtt.) Kuntze] (Family Myristicaceae), H‘(e‘fhanum Specimen Number: DMSC 5284,
Crude Drug Number: DMSc 1190. J_.\-E“'

Constituents Mace contains volatile g‘”ﬂf which elemicin, isoelemicin, myristicin, 5ﬂbiner1?,(\i:(>
safrole, and 4-terpineol are its map? mponents. It also contains fixed oil, etc. ﬂ

Description of the plant (Figs: ci)a’ Ib) Tree up to 18 m tall; dioecious, sometimes “':D

monoecious; sap watery, redd’i ; branches slender towards apex, glabrescent. Leaﬁ*és
simple, alternate, elliptic, elhphc -lanceolate or oblong, rarely ovate, 6 to 15 cm I@Tg,“a 5to
6.5 cm wide, apex acute to acuminate, base attenuate or broadly cuneate, ma%n tire,
chartaceous or thinly coriaceous; upper surface glabrous, lower surface glabrescent,
midvein slender, raised on upper surface, lateral veins 5 to 12 pairs, flat'er sunken on upper
surface; petiole slender, 0.5 to 1.2 cm long, 0.7 to 1.5 mm in dmmete:f"lﬂ f bud shortly hairy.
Inflorescence panicle-like, axillary or supra-axillary; male mﬂﬂreqqénte slender, 2.5 to 5 cm
long, 4 to 8 flowered, sometimes reduced to 1 to 3; peduncle sﬁn&er, 0.5 to 2 em long, with
1 2 remotely scars; female inflorescence 1(=3)-flowered. éLWer urceolate, pale yellow,
fragrant, perianth 3-lobed; male flower with pedicel 1 tq,-lc_ cm long; bracteole caducous;
%ﬂd oblong, rarely ellipsoid, 7 to 8 mm long, 4 to 5 mm W vide, not angular, splitting about
\\_c, 1.5 mm from apex, outer surface minutely tomentose, stamens united into a column, about
5 mm long, anthers 9 to 12, adnated to column; female flower stouter than male; pedicel

8 EN 0.8 to 1.2 cm long; bracteole inserted on base of perianth, leaving ring-like scar after

abscission; ovary ellipsoid, rusty pubescent, style more or less absent, stigmas 2, minute. A\;
Fruit solitary, pendulous, subglobose or broadly pear-shaped, 6 to 9 cm in diameter when "‘:
fresh, 4 to 6 cm long when dried, longitudinally ridged, orange or yellow when ripe, T
splitting into 2 valves, glabrescent. Seed 1, ovoid-globose to ellipsoid, 2 to 4 cm long,
1.5 to 2.5 cm wide, brownish tél;bﬂacklsh shiny; aril red, irregularly deeply lacerate; rfx
cotyledon curled, connate aibélse W
Description Odour, s & \ ly aromatic, characteristic; taste, prickling and slightly spicy.
Macroscopic :II 2, 1b) Whole aril occurs as fused reticulate stripes attached to the
base, varying i:;l pe and size, yellowish brown to brownish. Broken pieces, flattened,
ribbon-like, b ed, 2 to 4 cm long, yellowish brown to brownish.
Microseogtval (Figs. 2a, 2b, 2c) Transverse section of the aril shows upper and lower
epzder g cortex and vascular tissue. Upper and lower epidermises: a layer of small
thm?l@ d cells covered with prominent cuticle layer. Cu,rtex 1 to 3 layers of polygonal
yma cells, containing reddish brown substance, and adjacent to both epidermal
aﬁrers; larger polygonal parenchyma, containing rod-like, ddlE]’l chromoplast, oil droplets
2 band / or yellowish oleoresin; large oil cavity, mntaln{ﬁg?&ll droplets and yellowish oleoresin.
65\;:“ Vascular tissue: phloem and xylem, lined in the gebntre of the cortex.

|
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PN Fig.1a  Myristica fragrans Houtt.
1. habit” 2. male flowers 3. female flowers 4. fruit 5. splitting fruit showing red aril
6. ripe friiit showing pericarp, aril and seed (a), seeds, each.covered with aril (b) 7. crude drug
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6;‘}’ Fig.1b  Myristica fragrans Houtt.
L. flowéring and fruiting twig 2. female flower showing ovary and stigma
A 3. male flower showing filament and anther
(% 4. splitting fruit showing pericarp, aril and seed 5. aril
& |
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Fig. 2a otomicrographs of Transverse Sections of the Aril of the Fruit of
Myristica fragrans Houtt.
qb A., B.and C. Parts of Transverse Section

z o&\ 1 cu.ticle la_yer n%ﬂrez:mhyma containing rod-like
&) 2. epidermis reddish chromoplast
A, 3. parenchyma containing J-.G\O 6. oil cavity containing oil droplets
Q\ reddish brown substance p Q{\ and oleoresin
4. oil cavity 5} 7. vascular tissue

Q
@“%
f\es-\ - '{\3‘)
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Q\,\l pristica fragrans Houtt.

2. cuticle layer, epidermis and parenchyma
in sectional view OQ‘ associated with parenchyma containing
. parenchyma containing reddish

tomicrographs of Powdered Drug of the Arils of the Fruits of

. epidermis in surface view 5. oil cavities in sectional view, containing

“+.0il droplets and yellowish oleoresin
rod-like reddish chromoplast and
brown substance with underlying , <o yellowish oleoresin
epidermal cells in surface view ~¢® 6. spiral and reticulate vessels
parenchyma containing rod-like reddish 7. crystalline mass of fatty oil and
‘chromoplast and oil droglé@ yellowish oleoresin

.&'\Q\ S



THP 2021 VOLUME I

126

Fig.2c¢  Line Drawings of P
1. epidermis in
2, cuticle lay

ed Drug of the Arils of the Fruits of Myristica ﬁ'ﬂgﬁutt.

e view 5. oil cavities in sectional view, containing
idermis and parenchyma oil droplets and yellowish oleoresin
associated with parench}rma containing

m sec ew
3. pare a containing reddish rod-like reddish chromoplast and
b 'ﬁg ubstance with underlying yellowish oleoresin
@mual cells in surface view 6. spiral and reticulate vessels
s parenchyma containing rod-like reddish 7. crystalline mass of fatty oil and
I\Q\ chromoplast and oil droplets }gelluwmh oleoresin
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Q

Mace in po@,;\l‘ possesses the diagnostic microscopical characters of the unground drug,.
Parenchyma containing reddish brown substance, rod-like reddish chromoplast, oil droplets,
and largeE}}avit}r are characteristic. However, the crystalline rrr)\%g f fatty oil, formed by
heati@-%be powdered drug with chloral hydrate TS can be obs x

A onal information Large quantities of mace can mq,%%‘psychugerﬁc effect.

a:kaging and storage Mace shall be kept in well—glﬁnntainera preferably of metal or
pl

glass, protected from light and stored in a cool an%é ace.

Identification Carry out the test as described i%fhe “Thin-Layer Chromatography”

(Appendix 3.1), using silica gel 60 F254 as thb:c"c':&ting substance and a mixture of 70 volumes

of n-hexane and 30 volumes of ethyl :Irefﬂhﬁ"&gthe mobile phase. Apply separately to the &
plate as bands of 8 mm, 10 uL of solu '8&'(!&) and 25 uL of solution (B). Prepare solution a@f‘b
(A) by sonicating 1 g of the samplg,}- coarse poivder, with 10 mL of methanol for 20 minutes

and filtering. Evaporate the filtrate to dryness under reduced pressure at 50°, Dissolv \:;‘

the residue in 1 mL of nwthn\ﬁ'or solution (B), dissolve 1 mg of myristicin with 1 ;q!\f“‘gs

methanol. After removal of the plate, allow it to dry in air and examine the plate er

ultraviolet light (254 nm), marking the quenching bands. The chromatogram Q.ghmed

from solution (A) shows a quenching band (hR; value 56 to 58), correspamijkgé&o the

myristicin band obtained from solution (B). Subsequently spray the pl te'with a 10 per

cent v/ v solution of sulfuric acid in absolute ethanol and heat at 105° fo ?é\ninutes; the band
corresponding to myristicin is reddish brown. Several other bands@ ifferent colours are
observed (Table 1); see also Fig. 3. 2 g&\
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Table 1 hR¢Valiies of Components in Methanolic Extract of the Arils of the Fruits of

yristica fragrans Houtt,
s

)
L

—
2N {)e(a@:&
oéa}d hR¢Value ——
‘\\‘3 UV 254 ,\"z}b Per Cent V/V Solution of
%\Q. Sulfuric Acid in Absolute Ethanol
1 8-10 -
2 10-12 weak ng brownish red
3 16-18 brownish red 4
4 20-21 Q@aem:hing brownish red Qb
5 28-30 .:,;;.:;Q‘ quenching brownish red o&*
6 31-34 quenching brown e
7 42—4@{\&5 quenching brownish red ,-,f"b
8 50-52 quenching brownish
g* 56-58 quenching reddish br
10 61-64 - pale
11 68-70 - h'blue
S
*myristicin {b

)

. ™
Wi&r Not more than 8.0 per cent v/w (Azeotropic Disﬁl@hﬂ% Method, Appendix 4.12).

{i@?&igﬂ matter Not more than 2.0 per cent w/w (Appe@ix 7:2%
v Total ash Not more than 5.0 per cent w/w (Appendix 7.7).
N pe ppe

c;
Q
&

F Q\’\ Ethanol-soluble extractive Not less than 26.0 per cent w/w (Appendix 7.12).
@f’h Water-soluble extractive Not less than 7.0 per cent w/w (Appendix 7.12). ,\G\
: Volatile oil Not less than 11.0 per cent v/w, calculated on the anhydrous basis (Appendix o‘&\qb’
7.3H). Use 10 g, in coarse potvder, freshly prepared and accurately weighed. Use 200 mL @}
water as the distillation liquid a 500-mL round-bottomed flask. Distil at a rate of 2 k@n
per minute for 3 hours. U L of xylene in the graduated tube. {\
o
""f;\n
4
&
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Fig. 3 n-Layer Chromatogram of Methanolic Extract of the Arils of the Fruits of
% Myristica fragrans Houtt, 4

&y 1 = solution(A) D
20 2 = solution (B) o>
Q. I = detection under UV light (254 nn\Z]&
A, I = detection with a 10 per cent v ution of sulfuric acid in absolute ethanol

Q\
?}Q
,é@*
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And phitis Herba r;.,};x\

i No
Andrégraphis Herb ’:;"b\}
o\ ° &

E}ategury Antidiarrheal, antipyretic, anti—in.ﬂammagm;z‘j,n laryngitis.

Andrographis Herb is the dried aerial part of Astdrographis paniculata (Burm. f.)
Nees (Justicia paniculata Burm. f.) (Family Acanthaceae), Herbarium Specimen Number:
DMSC 821, 854, Crude Drug Number: Dl\!aﬁc 407,

Constituents Andrographis Herb contﬂ"ig;"a large quantity of bitter diterpenoid lactones q‘>

which mainly are andrographolid ,,p%%’ﬁdrographo]ide, 14-deoxy-11,12-didehydroandro- m&\ -

grapholide {dehydroandrographqﬁﬁe , dideoxyandrographolide (andrograpanin), etc. and‘g

their glycosides. It also mntaip%“ﬁ'—’sitosteml-D-glumside, flavonoids, etc. 5}’\\3‘”

Description of the plant {Fi;g;. la, 1b) Annual herb up to 1 m tall; stem, erect, aq{éf?
quadrangular. Leaves simple, opposite, lanceolate, 2 to 12 ecm long, 1 to 3 cm .}g‘{i:i_c, acute at
both ends, glabrous, entire-slightly undulate, upper ones often bractiform; pe;tﬁ;le short.
Inflorescence patent, terminal and axillary, in panicle, 10 to 30 cm long; braq%snm]l, pedicel
short. Flower: calyx 5-partite, small, linear; corolla tube narrow, abo ﬁq"'mm long, limb not
shorter lhan the tube, bilabiate, upper lip oblong, white with a yellowish top, lower lip
broadly cuneate, trifid, white with violet marking; stamens 2, ]Eé:ﬂ d in the throat and far
exserted, anther basally bearded; ovary superior, 2-celled, st_lf tar exserted. Fruit capsule,
erect, linear-oblong, 1 to 2 cm long, 2 to 5 mm wide, comp;'e? d, longitudinally furrowed

.fé‘shﬁe broad faces, thinly glandular-hairy. Seed small, subquadrate.

-~ a
{;\ﬁ]—)escription Odour, slight and specific; taste, extremely bitter. ~
.r'\flb - Macroscopical (Fig. 1a) Dried herb occurs as a mixture of broken, crisp, mainly dark ,é\%
A green lanceolate leaf and quadrangularly stem; capsule fruit and small flower occasionally N\
J-qf:*b\ found. f\?\
Microscopical (Figs. 2a, 2b, 2¢, 2d) Surface and transverse sections of the leaf through N
lamina and midrib region show the following characters: upper epidermis, a layer of uell(fs;&
stomata absent; covering I:rir:hqmes, glandular, unicellular and multicellular present; "ﬂb\‘
cicatrices rarely seen; lithucys!ét\jﬂirl}f large, 27 pm x 96 pm to 30 um x 210 pum in sizE D\}
49 um thick. Palisade cells columnar. Collenchyma occurs in the midrib, beneath upper and
lower epidermises. Sp;ﬁg}*‘:el]s, parenchymatous. Vascular bundles, composed of lignified

D

&

xylem in the upper p. 1 d phloem in the lower part. Vessels, spiral, scalariform and
reticulate. Luv.fer e‘ﬁi ermis, a layer of wavy-walled cells; stomata, diacytic; covering

trichomes and Ji sts present.
Transverse section of the stem shows the following characters: epidermis, a layer of cells;
stomata, diacytic; covering trichomes and lithocysts present. Collenchyma, densely found

at the %{nem of stem. Parenchyma, containing chlorophyll. Endodermis, a layer of
11

thg;:ﬁ:w ed cells. Vessels, spiral, scalariform and pitted. &m, large parenchyma cells.
o Y ”&f\"
A\ 3
a Ny
‘..1|-:\ M“G
AR :5}'\—
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‘Fig.1a  Andrographis paniculata (Burm. £.) Nees
1. flewering and fruiting plant 2. different views of flowers (a—d)
3. fruits'in'different stages (e), dehiscent fruit showing seeds (f) 4. crude drug
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~
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qb Fig. 1b  Andrographis paniculata ( Q>f]l'ﬁile-es
@-.:&\ = 1. aeriaﬁ‘aft 2.pﬂ0wer @Ea?;z]e
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Upper Epidermis of t mina Lower Epidermis of the Lamir%;o

o

N
4
Fig.2a  Epidermises of the Leaf of Andrographis paniculata (Burm. @5

N -

e ~ o N = W

Tr%iﬁ&se Section of the Midrib Transverse Section of the Lamina

N,
2b  Transverse Sections of the Leaf of Andmgmghfs paniculata (Burm. £.) Nees

qb"\ 1. upper epidermis 7.ophloem
a&\ 2. multicellular trichome o? arenchyma
q"‘"b 3. collenchyma . lower epidermis
‘g\:\} 4. palisade cell J'EQO 10. stoma
C:\ 5. spongy cell ~ 11. glandular trichome
6. xylem f&:i\

ca\“fé@
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4, €N )
Fig. 2¢ _F@j’isverse Section of the Stem of Andrographis paniculata (Burm. f.) Nees

tﬁi;f[} epidermis 5. endodermis
o 2. collenchyma 6. phloem
F .
A\ 3. cortical parenchyma 7. ﬁyiem
ﬁ‘\ 4. fibre S.fxngb parenchyma
i !.'-‘-E::\ 2 ”h’-'.} .
(™ = N
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Fig. 2d

g

23

dered Drug of the Leaves and Stems of Andrographis paniculata (Burm. £.) Nees
G’:‘}. lower epidermis showing stomata 6. transverse and longitudinal sections
~,

lithocyst, glandular trichome of parenchyma
2. upper epidermis showing 7. &\ undle
lithocyst, underlying palisade & vering trichomes
3. spiral, scalariform and reticulate + cystolith
vessels Q\E stem epidermis
4. sectional views of lamina %} (\f\ 11. layer of fibres in fruit wall

5. midrib epidermis
,ga\
A

&
r\qs\ -
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And:ograp@g erb in powder possesses the diagnostic microscopical characters of the
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a

unground gﬁ}
Packa m@’n d storage Andrographis Herb shall be kept in weﬂ@.@s‘sd containers, protected
fron;%t, and stored in a dry place. It should be used with'{on&fear and air-dried every 2 to
3 months. g}\a
fintificats ~

entification 4

A. Toabout 1 g of the sample, in powder, ad ql’:rTL of ethanol, boil in a water-bath

5 minutes. To the filtrate, add 300 mg of decolorising charcoal, stir and filter (solution 1).
To 1 mL of solution 1, add 2 drops of a 2 per, éént'w /v solution of 3,5-dinitrobenzoic acid
in methanol and 2 drops of a 5.7 per cent w /¥ solution of potasstum hydroxide in methanol:

a purplish red colour develops.

B. To 1 mL of solution 1, ad 1 drops of a 5.7 per cent w /v solution of
potassiwm hydroxide in ethanol uniﬂ:s ows a red colour. Set aside for 10 to 15 minutes: 0&
the colour is changed to yellow. e

C. Carry out the test asq&;cribed in the “Thin-Layer Chromatography” (A]:;@?x 5 8 !
using silica gel GF254 as the coating substance and a mixture of 85 volumes of ¢ orm and
15 volumes of absolute ethanol as the mobile phase. Apply separately to the uL each
of the following solutions. Prepare solution (A) by boiling 1 g of the sam powder, with
20 mL of ethanol on a water-bath for 5 minutes, adding 300 mg of decolarizjng charcoal,
stirring, and filtering. Evaporate the filtrate under reduced pressur yness, and dissolve
the residue in 1 mL of warm ethanol (80 per cent). For solution (B), di olve 2 mg of andrographolide
in 1 mL of ethanol. After removal of the plate, allow it to dry @Pgi“? and examine under
ultraviolet light (254 nm), marking the quenching spots. 'Ig;hhmmatogram obtained with

lT%cm (A) shows a quenching spot (hR; values 52 to 56) sponding to the andrographolide

“spot from solution (B) and other four spots of different hR; values (Table 1); see also Fig. 3.

Spray the plate with a 2 per cent w/ v solution of 3,5-dinitrobenzoic acid in methanel and then
with an excess of a 5.7 per cent w/ v solution of potassium hydroxide in methanol; the spot due
to andrographolide is dark violet. Two dark violet spots due to the spot numbers 4 and 9 in
Table 1 and other violet and dark violet spots are also observed (Table 1); see also Fig. 3.

ogéb Qf;‘?

&
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Table 1 /\Values of Components in Ethanelic Extract of the Aerial Parts of

Q

dmgmpkrs paniculata (Burm. f.) Nees D

‘U’ N
ﬂ‘g\ L@Hnn
%\fgfs hR; Value P
b\'\d} uv 254,\5} 3,5-Dinitrobenzoic Acid/
6, N Potassium Hydroxide in
Methanol

1 1-5 g = dark violet
2 11-15 g\@‘ quenching violet §
3 18-22 Q:> quenching violet Qb
'y 2832, oM e dark violet  o%>
5 49-51 {\u - violet 05}
6" 52-56. % quenching dark violetz e
7 57@3’9 quenching viol
8 6668 = V"i‘\, t,
g 69-71 quenching datk violet
L o ‘M\\}?
neoandrographolide (;:\
**andrographolide ‘\f"\_
***dehydroandrographolide Gg\?‘yf

[}

séan drying Not more than 11.0 per cent w/w after &ﬁ‘ﬁ at 105" to constant weight
*@kppendtx 4.15).

C:B\z‘*a Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2).

; Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6).

B
: Water-soluble extractive Not less than 18.0 per cent w/w (Appendix 7.12). (\QV‘

Total lactones content Not less than 6.0 per cent w/w of total lactones, calculated as D}\;”5
andrographolide, when dete;%;‘hed by the following method. A
Procedure Place about®.g'of Andrographis Herb in fine potder, accurately we:é‘l;l}d in
a 100-mL round-botto ask, add 50 mL of ethanol (85 per cent), reflux in a water-bath for
2 hours, and filter. Washthe mare with sufficient amount of ethanol (85 per cent) until
the last washing is/almost colourless. Combine the washings and the filtrate and allow to
cool. Add 1 mEof basic lead acetate TS, set aside for 15 minutes, filter, and wash the
precipitate ﬁﬂ ethanol until the last washing is no longer green. Combine the washings
and the f , add dropwise with swirling 1 mL of a 25 per cent w/ v solution of sodium
sulfate mix well. Set aside for 1 hour, add 500 mg of decolorizing charcoal, and reflux in
ater-bath for 10 minutes. Filter through the Biichner f:ﬁ'ﬂ containing 500 mg of
da%alm izing charcoal and wash with three 2-mL portions gufgh ethanol. Combine the washings
d the filtrate, add 20 mL of distilled water, allow to and neutralize with 0.1 M sodium
6‘9'-;3 hydroxide, using phenolphthalein TS as indicator. A,d:@é.l] mL of 0.1 M sodium hydroxide VS,
reflux in a water-bath for 30 minutes, allow to rﬂeﬂ?and titrate with 0.05 M hydrochloric acid VS.

o R\

;
Q
R

r\% Ethanol (85 per cent)-soluble extractive Not less than 13.0 per cent w/w (Appendix 7.12). f\G\
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Perform a b]ar%ééermination (Residual Titrations, Appendix 6.17). Each mL of 0.1 M
sodium h_:,.rrf?gﬁe S is equivalent to 35.05 mg of total lactones calculated as andrographolide

Oy

{

Andib apholide content Not less than 1.0 per cent w/w ﬁ?&%@graphalide (CaoH300s).
Catri but the determination as described in the “Liquid Chrematography” (Appendix 3.5).
obile phase Prepare a mixture of 52 volumes of distilled water and 48 volumes of
methanol. Make adjustments if necessary. A
Standard preparations Dissolve an accuratgkﬁweighed quantity of andrographolide in
sufficient methanol and dilute with Mobile plngg"@*obtain a stock solution having a known
concentration of about 200 ug per mL. Dilute this solution quantitatively, and stepwise with
Mobile phase to obtain six solutions havingknown concentrations of 20, 40, 60, 80, 100, and Qb
140 pg per mL. a§ 4\&\
Sample preparation Reflux 400 mg of Andrographis Herb, in fine powder, oQ;\\-s
accurately weighed, with 50 a mixture of equal volumes of dichloromethane and o
methanol in a water-bath for 3 ‘minutes. Filter and evaporate the filtrate at 50° undq{é&uced
pressure to dryness. Dissolve the residue in sufficient methanol, transfer quantitﬁ;l@e]y to
a 100-mL volumetric flask, dilute with Mobile phase to volume, and mix. Filtel:ijﬂii‘ough
a nylon membrane having a (.45-um porosity. %
Chromatographic system The chromatographic procedure may be carried out using
(a) a stainless steel column (15 ecm x 3.9 mm) packed with octadecylsilafe chemically bonded
to porous silica or ceramic microparticles (5 pm), (b) a guard celunﬁ:ﬁ(zﬂ mm % 3.9 mm)
packed with octadecylsilane chemically bonded to porous silicaror'ceramic microparticles
(5 um), (c) Mobile phuse at a flow rate of about 1 mL per min$%nd (d) an ultraviolet
stometer set at 224 nm. 23
To determine the suitability of the chrumatopraphié%ﬁstem, chromatograph Standard
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@}ﬁn?pnm!fmr having a known concentration of 60 ug per mL and record the peak responses as

&
{
directed under Procedure and Calculation: the symmetry factor for the andrographolide peak )
is not more than 2.0 and the relative standard deviation for replicate injections is not more ,\@
than 2.0 per cent.

Procedure and Calculation Separately inject about 20 uL each of Standard preparations {ﬁ\
into the chromatograph, record the chromatograms and measure the responses for the major(s,
peaks. Plot the readings and draw the standard curve of best fit. Inject about 20 uL of Sr:fFf)%&
preparation into the chmmatug@u&h, record the chromatogram and measure the response for
the major peak. By refere e standard curve, calculate the content of andmg;epﬁulide
(CopH5Os5) in the Andrt}g@p is Herb taken.

Dose 0.5to2g Enurgﬁ%'r?éos a day after meals and at bedtime.
~
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Fig.3 T Qayer Chromatogram of Ethanolic Extract of the Aerial Parts of Andrographis
‘paificulata (Burm. f£.) Nees, Detected with 3,5-Dinitrobenzoic Acid/Potassium
Q‘Hydwxidr in Methanol 4
qb = solution (A)
@ D&\ 2 = a0d4 percent w/v solution of dehy drographolide in ethanol
& 3 = solution (B) 5
C:\‘:} 4 = a0.2 percentw/vsolution 0;\ a’e@ndmgraphnlide in ethanol
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EI’ILLFI‘IJgEI NEaIE (FA THALAI CAPSULES)
Aﬂdrpﬁﬂqflhls Capsules o:n\ .

'\"'\-.
Cateﬁary Antidiarrheal, antipyretic, anti-inflammatory in ]{s’;ﬁgltm

A\ Andrograplus Capsules contain an amount of pnw‘ael’ed Andrographis Herb
equwalent to not less than 80.0 per cent and not me & than 120.0 per cent of the labelled
amount of total lactones, calculated as andrngrap".&n ide (CyyH1Os5), and on the dried basis.

Strengths available 250, 300, 350, and 500 mg"@wder]
Dose Antidiarrheal: 0.5to 2 g four hmea’ a:ﬁa}r after meals and at bedtime.

Laryngitis: 0.75 to 1.5 g four il‘@@m day after meals and at bedtime. 3,'\3(3
Contra-indication It is contra—m;ﬁ?;@ted in pregnant and nursing women and in pahent “5‘%
with known allergy to plants gﬂhé Acanthaceae family. f;:-.,“ﬂ
Warning ‘r\ h\

1. It should not be used for more than 2 days as antidiarrheal and for mor@éﬂan 7 days
as anti-inflammatory in laryngitis. PN ‘-q

2. Concomitant use with anticoagulants, antiplatelets and antihypeuteﬁelv& should be
avoided. y g;: b

Additional information Animal studies show that andmgrap}m @;may increase a risk for
carcinogenicity. Risk-benefit should be therefore considered mljea consuming. However,

dm{:al data is not available at present. \'

,F.ar.;k‘agmg and storage Andrographis Capsules shall be‘k:é%t in well-closed containers,

oX ‘pmttcted from lzght and stored in a dry place and at a té‘mperature not exceeding 30°,

¢

Labelling The label on the container states (1) the equivalent amount of total lactones, ; Gj\
calculated as andrographolide; (2) the amount of andrographolide in mg per capsule; (3) the ,\:\LG\
expiration date. {.1:.\

N
Identification D
A. The capsule contents exhibit diagnostic structures of the powdered drug described o Q\

under Andrographis Herb. 4 \:‘\“'

B. The capsule contents J’:ﬂn}pl}-’ with the tests for Identification A, B and C descrlbgd_
under Andrographis Hvrb "\E\ {\ y
Loss on drying Of the b&ﬁule contents, not more than 11.0 per cent w /w after drying at
105" to constant wméht ?ﬁppendlx 4.15).

Microbial hm%@nmply with the requirements for Category 4 in the "Limits for Microbial
Contamma_fujtjf (Appendix 10.5).

Andmgra‘p:iiollde content Not less than 1.0 per cent w/w of andrographolide (Cy,H310s).
Car;y ot the determination as described in the “Liquid Chromatography” (Appendix 3.5).

7540]:11& phase Prepare a mixture of 52 volumes of dhl‘i@g{i water and 48 volumes of
P ;rj}‘ﬂ 1

10l. Make adjustments if necessary.

"\b Standard preparations Dissolve an accurately u?aghed quantity of andrographolide in

¢-\ & sufficient methanol and dilute with Mobile phase t@ji.;fam a stock solution having a known

o

concentration of about 200 ug per mL. Dllute_jﬁ’fs solution quantitatively, and stepwise with
Mobile phase to obtain six solutions havmg 'kJ;EIWI‘l concentrations of 20, 40, 60, 80, 100, and
140 pg per mL. ,-‘.'

C‘
Q}‘ 4 mc“:'\
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L) r\
Sample ration Remove, as completely as possible, the contents of not less than

weig@ed;.\ﬂ) a 100-mL round-bottomed flask. Add 50 mL of a ni of equal volumes of
dichloromethane and methanol, reflux in a water-bath for 30 mifitités, and filter. Evaporate the
fi]&gﬁ at 50° under reduced pressure to dryness and dissglye the residue in sufficient
%Imrmf, Transfer quantitatively to a 100-mL volume ic ask, dilute with Mobile phase to
volume and mix. Filter through a nylon membrmle%ving a 0.45-um porosity.

Chromatographic system The chromatogra procedure may be carried out using
(a) a stainless steel column (15 cm % 3.9 mm), eKed with octadecylsilane chemically bonded
to porous silica or ceramic microparticles (3 gun), (b) a guard column (20 mm x 3.9 mm)
packed with octadecylsilane chemicallx:ﬁgﬁ\ded to porous silica or ceramic microparticles Q‘>
(5 um), (c) Mobile phase at a flow rate Qﬁi&b{)ut 1 mL per minute, and (d) an ultraviolet o.&\
photometer set at 224 nm., g"\?‘” oy

To determine the suitabili%f)}t_he chromatographic system, chromatograph Srmni.,_z\r;go
preparation having a known entration of 60 ug per mL and record the peak responses as
directed under Procedure and Calculation: the symmetry factor for the androgragl'g;a peak
is not more than 2.0 and the relative standard deviation for replicate injectionggghut more
than 2.0 per cent.

Procedure and Calculation Separately inject about 20 uL each of S Ea?rrd preparations
into the chromatograph, record the chromatograms and measure thereSponses for the major
peaks. Plot the readings and draw the standard curve of best fit. Inject about 20 uL of
Sample preparation into the chromatograph, record the chroma and measure the
response for the major peak. By reference to the standard curve, calculate the content of
a8 grapholide (CypH3005) in the portion of the Capsu Staken.

20 Andmgquhis Capsules, and grind to ﬁue powder. Transfer abo::ﬁgﬁﬂ mg, accurately

q‘;\}’*&l*ssay Grind the contents of not less than 20 Andrographis Capsules to fine powder. Transfer
c,\:;a about 1 g, accurately weighed, to a 100-mL round-bottomed flask. Add 50 mL of ethanol &
~ Y (85 per cent), reflux in a water-bath for 2 hours and filter. Wash the marc with sufficient 'és
4 {\ amount of ethanal (85 per cent) until the last washing is almost colourless. Combine the N
~, washings and the filtrate and allow to cool. Add 1 mL of basic lead acetate TS, set aside ~
. for 15 minutes, filter, and wash the precipitate with ethanol until the last washing is no ‘3:‘:
longer green. Combine the washings and the filtrate, add dropwise with swirling 1 mL Q;g;g\
a 25 per cent w/ v solution of sadium sulfate and mix well. Set aside for 1 hour, add 500 gz}
decolorizing charcoal, and reflux‘isra water-bath for 10 minutes. Filter through the Bﬁr_!-ﬁe
funnel containing 500 m .,‘Ig:;:f:‘ﬁ:nhm'zfng charcoal and wash with three 2-mL portions{'b? hot
ethanol. Combine me‘_‘qlaljhh'lgs and the filtrate, add 20 mL of distilled water, allow to cool,
and neutralize witb_\@:%fﬂ sodium hydroxide, using phenolphthalein TS as indicator. Add 5.0 mL
of 0.1 M audfrmé #_ okide VS, reflux in a water-bath for 30 minutes, allow to cool, and titrate
with 0.05 M h}y\;\ﬁ'g loric acid VS, Perform a blank determination (Residual Titrations,
Appendix %?3 Each mL of 0.1 M sodium hydroxide VS is equivalent to 35.05 mg of total

lactones-caleulated as andrographolide (CyH3,Os).

Dthen,g{i}:;uirements Comply with the requirements described under “Capsules”
Gppendix 1.16H). o
. N
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#1297 1NEAIY (YA CHONG FA THALAD
Androgra{g{ip Tea m\b

Cate ory Antldlarrheal antipyretic, anti-inflammatory in lan};ﬁglhs

&3 ndrographis Tea contains an amount of powdered kn,dmgraphns Herb equivalent to
ti'bt Tess than 80.0 per cent and not more than 120.0 per ce/r-;’t of the labelled amount of total
lactones, calculated as andrographolide (ngHqu%%q the dried basis.

Strengths available 1 and 1.5 g (powder), sup E]:hn a sachet.

Dose One 1.5-g sachet or two 1-g sachets, E{éﬁamd as an infusion by soaking in 200 mL of
boiling water for 3 to 5 minutes; take threa,pmes a day for the 1.5-g sachet or twice a day for
the 1-g sachet, before meals.

Contra-indication [t is Cuntra-maia@gd in pregnant and nursing women and in patlenisc ‘a\_)

with known allergy to plants uh&e Acanthaceae family. n,?\o
&
.

Warning ‘r“' N

1. It should not be used for more than 2 days as antidiarrheal and for mo %T‘\an 7 days
as anti-inflammatory in laryngitis. “«J

2. Concomitant use with anticoagulants, antiplatelets and antﬂ‘type;:lgh?lves should be

iy

avoided. O

Additional information Animal studies show that andrographohd%{may increase a risk for
carcinogenicity. Risk-benefit should be therefore considered ?;.fhen consuming. However,

clinical data is not available at present. _\ &
o

2\
Fa(gkixgmg and storage Andrographis Tea shall be keptgrﬁlrell closed mntamerb, protected
r'om light, and stored in a dry place and at a temperature not exceeding 30°.

3 Labellmg The label on the container states (1) the equivalent amount of total lactones,

calculated as andrographolide; (2) the amount of andrographolide in mg per sachet; (3) the

expiration date.

o

&
A
&

5
Identification ’::-\
A. The tea contents exhibit diagnostic structures of the powdered drug described ut}fd v
Andrographis Herb. \'T‘c
B. The tea contents mmfhﬁ with the tests for Identification A, B and C deqmbed;i@
Andrographis Herb. ')-33‘ W™

Loss on drying Of the *1:.;3 tunfents, not more than 11.0 per cent w /w after drying at 105 to
constant weight [AgE@1d1x 4.15).

Microbial limit @?mpheq with the requirements for Category 2 in the “Limits for Microbial
Contammaﬂgfn:fﬁppendzx 10.5).

Andmgﬂp‘ﬁohde content Not less than 1.0 per cent w/w of andrographolide (CyH3,05)

obile phase Prepare a mixture of 52 volumes of u':»k;Hﬁ; water and 48 volumes of
r‘\

:;;@t the determination as described in the "Liquid Clglromatugraphy (Appendix 3.5).
Q

)

unol. Make adjustments if necessary. e )

Standard preparations Dissolve an accurately welghed quantity of andrographolide in
sufficient methanol and dilute with Mobile phase to n?ifam a stock solution having a known
concentration of about 200 pg per mL. Dllllt?ﬁx tﬁ"}s ‘Eﬂlutmn quantitatively and stepwise with
Mobile phase to obtain six solutions having 'th;ﬂm concentrations of 20, 40, 60, 80, 100, and

140 pg per mL. ﬁ O\

C‘
Q}‘ 4 mc“:'\
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barition Grind the contents of niot less than 20 sackists of Andrographis Tea to

Sample pr
fine powder. .TF:&%EEI about 400 mg, accurately weighed, to a 100-mLround-bottomed flask.
Add 50 Qai"a mixture of equal volumes of dichloromethane and n\;&l‘é?mnf, reflux in a water-
bath minutes, and filter. Evaporate the filtrate at 50° u d.a.gm\‘educed pressure to
d n%é and dissolve the residue in sufficient methanol. Trazisfer quantitatively to a 100-mL
F@%&netﬁc flask, dilute with Mobile phase to volume andﬁ:bc. Filter through a nylon
membrane having a 0.45-um porosity. s, s

Chromatographic system The chmmatugraphi\ﬁ‘i‘b}ﬁocedure may be carried out using (a)
a stainless steel column (15 em x 3.9 mm) packéggﬁtﬂiih octadecylsilane chemically bonded to

)

porous silica or ceramic microparticles (5 pm), (b) a guard column (20 mm x 3.9 mm) packed
with octadecylsilane chemically bonded to porous silica or ceramic microparticles (5 um), (c)
Mobile phase at a flow rate of about 1 m{-.:yer minute, and (d) an ultraviolet photometer set at ‘2,>
224 nm. 200 oy

To determine the suitability Dg@e chromatographic system, chromatograph Standar '“’33'5
preparation having a known coﬁg@'ﬁtraﬁon of 60 pg per mL and record the peak responseés as
directed under Procedure and Calculation: the symmetry factor for the andmgrapl}o[?ﬂe peak

is not more than 2.0 and the relative standard deviation for replicate injections L&giat more

than 2.0 per cent. @
Procedure and Calculation Separately inject about 20 uL each of Stapddi! preparations
into the chromatograph, record the chromatograms and measure the nses for the major

peaks. Plot the readings and draw the standard curve of best fit. Ipif;?t-about 20 uL of Sample
preparation into the chromatograph, record the chromatogram and-méasure the response for
the major peak. By reference to the standard curve, calculatg@'rgq&ontent of andrographolide
(C;&ﬁ{ém(}_cr) in the portion of the Tea taken. {’\O}:}

-.\’ i
qé%ay Grind the contents of not less than 20 sachets of @i’dmgraphis Tea to fine powder.

@}‘Fransfer about 1 g, accurately weighed, to a 100-mL round-bottomed flask. Add 50 mL !
,;'..;"0 of ethanol (85 per cent), reflux in a water-bath for 2 hours and filter. Wash the marc with ’ @

N\ sufficient amount of ethanol (85 per cent) until the last washing is almost colourless. Combine ,\;é‘

the washings and the filtrate and allow to cool. Add 1 mL of basic lead acetate TS, set aside o

for 15 minutes, filter, and wash the precipitate with ethanol until the last washing is no longer \:ﬁ\

green. Combine the washings and the filtrate, add dropwise with swirling 1 mL of a 25

per cent w /v solution of sedinm sulfate and mix well, Set aside for 1 hour, add 500 mg of’;’;"b“‘

decolorizing charcoal, and reflux.in a water-bath for 10 minutes. Filter through the Biichs

funnel containing 500 mg D;g;;;% orizing charcoal and wash with three 2-mL portion ‘t{ Hot

ethanol. Combine the w '“iﬂgs and the filtrate, add 20 mL of distilled ater, allow to cool,

and neutralize with U,]-:gd sodium hydroxide, using phenolphthalein TS as indicator. Add 5.0

mLof(0.1 M smiimwﬂ:@mﬁdﬂ VS, reflux in a water-bath for 30 minutes, allow to cool, and

titrate with 0.0 K{'ﬁy::’m*}ﬂm-hr acid VS. Perform a blank determination (Residual Titrations,

Appendix 6.17), Each mL of 0.1 M sodium hydroxide VS is equivalent to 35.05 mg of total

lactones ca‘f%h ated as andrographolide (CyH30s).

Otheriequirements Complies with the requirements described under “Herbal Teas"
&

fénix i ;
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q@é‘i‘mhed. Seed flat, black.
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HWaxul %{@%::‘BUA}, WANLNY (HOM KAENG), HANLAN (HOM LEK) o\‘"\\v”
Allii Kg%éionici Bulbus c,;i; ;
Shallgr A
@‘tégury Carminative, expectorant. . (.,:\
& |

Shallot is the air-dried bulb of Allium usmlqu_fc"h'ﬁt L. (Allium cepa var. ascalonicum
Backer) (Family Amaryllidaceae), Herbarium S,p:gc}men Number: DMSC 5172, BKF
156785, Crude Drug Number: DMSc 1143., 7"

(Note The samples used are air-dried in ,,l;l,l‘”m‘irellwenti]ated shade until the outermost bulb
scales become dried.) q,:} ‘2,>
N oM

A

Constituents Shallot contains voi,iat%l’e oil comprising sulfur-containing organic compoun
(e.g., diallyl disulfide, diprop};,ldi‘ghu fide, dipropyl trisulfide, methyl propyl trisulfide), "
flavonoids and their glycosidesysaponins, etc. ~

Description of the plant (Fiés. 1a, 1b) Biennial herb 20 to 50 em tall; subterrani (";:'bulb
ovoid, 1.5 to 5 cm long, 1 to 4 cm wide, often consisting of 1 to 3 bulblets, usu%ly reddish
purple. Leaves simple, alternate, basally clustered, blade terete or cy]indﬁ@} 10 to 40 cm
long, 0.3 to 1 em wide, apex acuminate, sheathing at base, shiny green./Inflorescence
terminal, scapose, umbel-like, globose, subtended by a few membranous spathe-like bracts;
peduncle 30 to 45 cm long; pedicel 1.5 to 2 cm long. Flower bi al;"small; tepals 6, white to
greenish white, pink or purple, ovate-lanceolate or oblnng-laﬁ&% ate, 4 to 9 mm long;
stamens 6, biseriate, inner filaments dilated at base; ovary perior, consisting of 3 connated
&@]s, 3-loculed, ovules numerous in each locule, styisgil‘k liform. Fruit locucidal capsule,

Description Odour, acrid and characteristic; taste, acrid. @
Mucroscopical (Fig. 1a) Ovoid bulbs, 1.5 to 5 cm long, 1 to 4 cm wide, often consisting of f\:;é‘
1 to 3 bulblets, reddish purple. P~

Microscopical (Figs. 2a, 2b, 2¢) Transverse section of the bulb shows upper and lower {"\
epidermis layers, mesophyll and vascular bundles. Upper and lower epidermises, small o\
rectangular cells, some of whjc_h containing purple pigment. Mes.uphyl] composed of @«b\‘
parenchyma cells, some of whieh contain rod-shaped crystals and oil globules. Vascul
bundles, in mesophyll layers;circularly arranged; vessels, annular, spiral and reticulate?

Shallot in powder pqﬁs es the diagnostic microscopical characters of the ungro‘&md
drug. Typical md-shgp%d rystals in some parenchyma cells and small unbranched vessels

are characteristic. ,e,;: -

Additional inﬁg%tion
It is u’,ﬁia' y harvested after one crop of cultivation (70 to 110 days) to obtain its bulbs

1
a]thougl;.@a biennial herb.
Z f{mdiﬁmaﬂ)ﬁ inhaling the vapour or soaking the head with warm water containing

th{%ﬁ‘es ly crushed bulbs could alleviate nasal congestiong-:gm common cold.

al\
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5 mm

5 mm 5 mm

Fig.1a  Allium ascalopicttm L.
1. cultivated plants 2. habit 3. inflorescerice 4. flowers (in different stages)
5. flower (top view) 6. and 7. flewer (side view) 8. crude drug



146 THP 2021 VOLUME I

Fig. 1b  Allium ascalonicum L.
it showing bulbs, leaves and inflorescences 2. u'ﬁesce ) nce 3. flower (top view)
Q> 4. flower (side view) 5. bulbs in longitudinal 1;& ) and sectional view (b)
)
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Fig. 2a ns of the Bulb of Allium ascalonicum L.
: ongitudinal Section
. Transverse Section

qs\ék C. Photomicrograph of Transverse Section of tl‘:iaouter Scale Leaf

D. Photomicrograph of Transverse Section of f the Bulb, Stained with

@ °® Safranin-Fast Green
o\}‘ﬁb 1. outer scale leaf vascular bundle
A, 2. inner scale leaf % parenchyma
(.\ 3. young shoot N7 9. purple pigment
4. lower epidermis ‘3';'.;\\ 10. rod-shaped crystal
5. upper epidermis @ 11. oil globule
6. mesophyll r{é

~

r\qb -\
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Fig. 2b l"hméé\%rographs of Powdered Drug of the Dried Bulbs of Allium ascalonicum L.
idermis associated with 4. epidermis in surface view
/@ parenchyma in sectional view 5. annular, spiral and reticulate
2. parenchyma ve‘isels
N 3 h taini
Qb . parenchyma, some containing Qb

d-shaped tal
N Q& rod-shaped crystals a\g\
~ D
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Fig.2c  Line Drawings D@Emd Drug of the Dried Bulbs of Allium ﬂsr:afonffuqf.‘b

1. epidermis ated with 4. epidermis in surface view
parenchyma in sectional view 5. annular, spiral and reticulate
2. pare a vessels
3. p yma, some containing
shaped crystals
&
""g\ 5
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Packaging and@ge Shallot shall be stored in a well-ventilated, dry place, protected from
light' unde;?s conditions it may be stored for 6 months after hagsti.ng.

% a[-:e 2 g of the crushed, peeled sample with 25 n;%g&ﬁmnol for 5 minutes and
fil ilute 0.5 mL of the filtrate to 2 mL with methanol drops of ninhydrin TS and
@nerse in a water-bath for a few minutes: a violet-b our appears.

B. Carry out the test as described in the “Thin-L Chromatography” (Appendix 3.1),
using silica gel G as the coating substance and a re of 45 volumes of 1-butanol,
15 volumes of waler, 15 volumes of 1-propanol, ;&ohm&s of glacial acetic acid as the mobile
phase and allowing the solvent front to a 0
the plate, 4 uL of the test solution prep

cm above the line of application. Apply to
y refluxing 30 g of the crushed, peeled sample, °
with 50 mL of ethanol on a water-ba minutes. Cool, filter, evaporate the filtrate to OQ\
dryness, and dissolve the residu mL of ethanol. After removal of the plate, allow i.;,%
dry in air. Spray the plate wi @%umo]fc ninhydrin TS and heat at 110” for 10 minutes. Q‘;o
Several spots of different co‘k are observed (Table 1); see also Fig. 3.
%‘1\

@@\
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Tabl@f}ﬂl; Values of Components in Ethanolic Extract of the Bulbs of
N Allium ascalonicum L. é
AN _&\)
:?}-\:S\ o{k Detection
c@pot hR; Value )
be ‘,{)\tﬂmnoﬁr Ninhydrin TS
. LR
1 5-8 f‘:\ orange
2 9-11 ,é@ orange
3 18-20 N\ pink
4 21-26 ,\Q\ pink i
5 26-29 Qb pale yellow
6 32- reddish brown N
7 eddishbrown A\
8 9 reddishbrown g0
9 056—5\3 reddish brown C{\

Water Not more than 87.0 per cent v/w (Azeotropic Distillation Methcg@endix 4.12).
Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). q;:r;\
Total ash Not more than 1.0 per cent w/w (Appendix 7.7). o&\

&

Dose 15 to 30 g as a decoction.
& o
%

0@

r\qb =\
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Thin-Layer Chromatogram of Ethanolic Extract of the Bulbs of Allium ascalonicum L.,

Detected with Ethanolic Ninhydrin TS
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ﬂfl.l?i‘l t‘jﬂﬁﬁﬂﬂﬁﬂtﬂﬁlﬁﬂ (KANCHA, RUEAN CHO DOK

PHET MEA} \,,.g;‘:v"
ﬂ"'ﬁﬂﬂ.f&ﬁ (KALI KANCHAI, ﬂum (KANCHA), ﬂul-Fﬂ-l (KATEN), 97 [5;’-'1
Cai'igﬁbm Sativae Inflorescentia Femina -:5-;\‘-’\';

N
Caﬁ'rmabm s O\
Synonyms Ganja, Marihuana, Marijuana ,:\i__;\@h

Category Psychotropic, appetite enhancer, b]ﬂﬂﬂﬁ:ﬁld
Cannabis is the dried female ﬂowermﬁglhp of Cannabis sativa L. [C. indica Lam.,

C. ruderalis Janisch., C. ruderalis Uams ) S. Z. Liou, C. sativa subsp. indica (Lam.) ({,5
E. Small & Cronquist, C. sativa gﬂn@r tca (Lam.) Wehmer] (Family Cannabaceae), '—"-E;\
Herbarium Specimen Number: DMSC 5268, Crude Drug Number DMSc 1188, e

4 "w
Constituents Cannabis ccntaﬁi’sj::annabmmds (e.g., cannabidiol or CBD, 1

A’-tetrahydrocannabinol or E“?-THC or THC). It also contains monoterpenes (e.g. *"“
d-limonene, fi-myrcene, a-pinene, y-terpinolene), sesquiterpenes (e.g., - carvo,pﬁ'ﬁ ene,

a-humulene), etc. f‘,';‘}_\,
o

Description of the plant (Fig. 1) Herbaceous plant, dicecious, m:l:a‘~:-1c:e|’iaa‘]1'5l monoecious,
0.2 to 6 m tall; stem and branches angular, erect, covered with rathcr-#'shprt stiff hairs. Leaves
palmately compound, opposite near base, spirally arranged upwardgi‘ petiole up to 10 cm
long, pubescent; stipule erect, linear or narrowly subulate, 4 ﬂ}ﬁﬁlm long, persistent;
leafL\lﬂ (3-) 5 to 11, narrowly lanceolate, linear to lmear-lagoeplate, 2to 15cm long, 0.2 to
r2%“«;{!1”&*«-'u:lfa‘. apex acuminate-caudate, base narrowly cun?a\@} margin coarsely serrate, upper
hrface dark green, scabrous, lower surface whitish green with scattered brownish resinous
,\\J‘ dots densely pubescent with appressed hairs, nerves 8 to 20 pairs; sessile. Flowering top

{
™~
f{“?J numerous inflorescences, terminal or axillary; male inflorescence diffused and paniculate, ,,"“c\&
i O\ bracts small; female inflorescence, crowded among foliaceous bracts, 1 to 5 cm long. Flower 1M\
small, unisexual; male flower: yellowish green, tepals 5, free, elliptic or oblong, 3 to 5 mm ,«f}i"‘

long, 1.5 to 2 mm wide, apex acute, margin entire, finely pubescent; stamens 5, opposite N
tepals, filament slender, 0.5 to 1 mm long, anther basifixed, oblong, 2-celled, dehiscing hy, o A\L
apical pore; female flower: greenish, subsessile, enveloped by perigonal bract, membranﬁuﬁ
spathe-like, dark green, with ,gla\ndular hairs; tepals fused into thin-textured tube ::u:il'li“ﬂ:t;."5

to ovary, in some cultivars, ‘merely a ring at base of ovary; ovary superior, subglnbo’&h@"‘“
1 to 2 mm in diameter, *Tuﬁzied style short divided into 2 stigmatic slender arms, brown,
pubescent, caducous;;;fﬁﬁit an achene, ovoid or ellipsoid, 2 to 5 mm long, 3 to 4 mm wide,
somewhat compreésed, minutely pilose to glabrous, shiny, yellowish brown to white or
greenish, mottléd'with purple pericarp crustaceous, finely reticulate. Seed 1.

I,'h.l.

Descnpthﬁ @}imm sweet, ranging from intense smell of ripe mango, orange peel, to
minty inf Trécher specimens, to odourless in older samples; taste, bland, with slightly bitter
aftertaste.
lacrosc opical (Fig. 1) Cannabis occurs as stem, leav 'f;iand female inflorescences, light
f@em to brownish. Stem, angular, covered with rathe %E}h't stiff hairs. Leaves, palmately
4 \"-Cnmpound or reduced to simple, Female mﬂoreace[mé, crowded among foliaceous bracts,
.5 1to5cm long; female flower, enveloped by perigohal bract, membranous spathe-like, dark

':;\‘- ' green, with glandular hairs; tepals fused mtn tﬁm textured tube adnate to ovary, in some
cultivars; ovary, subglobose, minute. c‘i.\‘-\
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Microscopic h‘ﬁ?gs. 2a, 2b, 2¢, 2d, 2e, 2f, 2g, 2h) Transverse section of the reduced leaf
of the femalgﬂgevering top through the midrib and the lamina shotvs upper epidermis,
mesophyll&g&scular tissue, and lower epidermis. Upper epidernﬁi"«é’ layer of rectangular
cells, 'tfo{hé\red with cuticle layer; stomata; unicellular trichom &?ﬂh cystolith; glandular
@}ﬁ% with short stalk. Mesophyll: a layer of wlindricaﬁ?ﬁilisade cells, some containing
I e aggregate crystals; spongy cells, irregularly shaped,loosely arranged, some
Ebntaining rosette aggregate crystals; collenchyma, an@.ﬂﬁr and lacunar; and parenchyma,
some containing rosette aggregate crystals, occurringin the upper and lower parts of the
midrib. Vascular tissue: phloem and xylem, scqﬁiﬁihg in the mesophyll. Lower epidermis:
a layer of small rectangular cells, covered wi?ﬂ"e%ticle layer; stomata; unicellular trichomes;
glandular trichomes with short stalk; mn.;.‘.tifé]’lular multiseriate glandular trichomes. s
In surface view, the lamina shows upper epidermis, slightly rectangular cells with 'F:(>
striation, unicellular trichomes w};hnc?sfo]ith and cicatrix; lower epidermis, slightly wavy ‘3:(\
rectangular cells, anomocytic stgﬁfj;;h, cicatrices, unicellular trichomes, clear or cloudy '3’5‘;-, .
multicellular glandular h'ichoﬁlg'é':'and multicellular multiseriate glandular trichomes:. >
Transverse section of &é@eduncle of the female inflorescence shows epider.mj.s:s?‘artex,
vascular tissue, and pith. Epidermis: a layer of rectangular cells, covered with ¢uticle
layer; stomata; unicellular trichomes and unicellular trichomes with cystolith}.elear or
cloudy glandular trichomes with or without short stalk. Cortex: collenchymd, lacunar;
parenchyma, some containing rosette aggregate crystals. Vascular tisséé» collateral vascular
bundles, phloem and xylem; groups of fibres. Pith: parenchyma Wlitﬁ“mticu]ate or pitted
wall and thin-walled parenchyma, some containing rosette agg:@gg@'bé’ crystals.
In surface view, the peduncle shows polygonal epidemaf-‘t'%l‘f's, some with striation,
cica rices, paracytic stomata, unicellular trichomes, g[andl:;}'ﬂ‘;;trichomes with short stalk, and
! __&E‘i‘p:ill’ cloudy multicellular glandular trichomes. 0>
,ﬁf@ " Transverse section of the stem of the female flowering top shows epidermis, cortex, s
(-“:_':,“-9 vascular tissue, and pith. Epidermis: a layer of small rectangular cells, covered with cuticle ij
> layer; stomata; unicellular trichomes; clear or cloudy glandular trichomes with or without o‘é

~\

é, f,:\ short stalk; multicellular trichomes. Cortex: collenchyma, lacunar; parenchyma, some W\
[/

’ containing rosette aggregate crystals and brown substance; groups of fibres. Vascular tissue: ~ ~%
:& collateral vascular bundles, phloem and xylem. Pith: parenchyma with reticulate or pitted- _ %>
walled parenchyma, some containing rosette aggregate crystals. @ t"-g\
In surface view, the stem shows polygonal epidermal cells, some with striation, unic;ql,]iﬁ}r
trichomes, glandular trichon_}e%;:i‘vith short stalk, cloudy multicellular glandular tﬁchﬁrﬁ’s
and cicatrices. N .
Transverse section a{iﬂag perigonal bract of the female inflorescence shows upper
epidermis, n'lesuph.’x’l;cf;}%'scular tissue, and lower epidermis. Upper epidermis: a layer of
rectangular cells;unicellular trichomes and unicellular trichomes with cystolith; glandular
trichomes wit‘!;_r’égl"“nrt stalk. Mesophyll: a layer of cylindrical palisade cells, some containing
rosette aggxe%‘te crystals, adjacent to lower epidermis; spongy cells, loosely arranged, some
containing rosette aggregate crystals, adjacent to upper epidermis. Vascular tissue: phloem
and x em, located in the rnesophyll. Lower epidermis: ar_:]ayer of rectangular cells; stomata;
ugiépl lar trichomes and unicellular trichomes with cystayﬁl; clear or cloudy multicellular
y Dﬁ‘\&ﬁseriate glandular trichomes. o
5" Insurface view, the perigonal bract shows slighthi wavy upper epidermal cells, varying
5::;;\’ in size and shape, some with underlying rosette ggg\ré;gate crystals, anisocytic stomata, and
({?’1« * unicellular trichomes; slightly wavy lower epidermis, varying in size and shape, anomocytic
stomata, cicatrices, cloudy multicellular gl}g{ti.‘ﬁiar trichomes, and cloudy multicellular
multiseriate glandular trichomes. @ >
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Fig. 1 C:rrnnt_.l::'fﬂ-’é?'fmr L.
1. habit 2. male inﬂ-:xrencen}cg:ﬁ. ‘female inflorescence twig
4. female flowéring'top 5. crude drug
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%rmises of the Reduced Leaf of the Female Flowering Top of Cannabis sativa L.

. upper epidermis with striation 6. cloudy multicellular glandular trichome
. unicellular trichome with cystolith 7. unicellular trichome

. lower epidermis 8. a

. clear multicellular glandular trichome 9. multicellular multiseriate glandular

. anomocytic stoma \':;o ichome
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Transverse Section of the Lamina

rse Sections of the Reduced Leaf of the Female Flowering Top of Cannabis sativa L.
landular trichome with short stalk 8. unicellular trichome
upper epidermis 9. vascular tissue
palisade cell containing rosette aggregate  10. Qaermhyma containing rosette aggregate

crystal D? crystal
. unicellular trichome with cystolith 2011, lower epidermis
. spongy cell containing rosette aggregate’ 12. multicellular multiseriate glandular

crystal %}' trichome
. collenchyma @ 13. multicellular glandular trichome
. stoma /é

& 6
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Fig.2c  Epidermises of the Peduncle of the Female I
z m& Flowering Top of Cannabis sativa L.
o\£\° 1. epidermis with striation
A 2. cicatrix
Q\ 3. unicellular trichome 4 Q\f}
4. paracytic stoma @fb
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n@mnc& and the Stem of the Female

5 &%‘%ular trichome with short stalk
63;3]931* multicellular glandular trichome
. cloudy multicellular glandular trichome
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q
: . | s i
d"a(\ Fig.2d  Transverse Section of the Peduncle of the Female Inflorescence of Cannabis satioa L. Q\
O\ 1. unicellular trichome 8. fibre {"‘\
. 2. clear multicellular glandular trichome 9. phloem QEV‘
3. unicellular trichome with cystolith 10. xylem ‘3";"
4. epidermis ,i? 11. parenchyma with pitted w%l}
5. glandular f[‘iﬂh@ﬂ with short stalk 12. pith q:x
6. ca]lenchyrrmi\
7. parenc containing rosette

aggﬁ;\@ﬁe crystal
A
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A Fig.2e  Transverse Section of the Stem of the Female Flowering Top of Cannabis sativa L. .
) 2% 1. clear multicellular glandular trichome 8. fibre /_‘5?}
:SJ 2. unicellular trichome 9. brown substance N

3. multicellular trichome 10. phloem P c-.&\ T
4. glandular trichome with short stalk 11. xylem \
5. epidermis ,\5\\4} 12. parenchyma with pitted ﬁ:ﬁ
6. collenchyma 13. pith Ry
7. parenchymé‘énntaining rosette 14. pith parenchyma containing
aggre crystal rosette aggregate crystal
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Lower Epidermis of the Perigonal Bract

Fig. 2@\ Epidermises of the Perigonal Bract of the Femaled Inflorescence of Cannahis sativa L.

ol ! upper epidermis 6. cicatriqb
z o‘& 2. epidermis with underlying 7. ﬁ@h: stoma
@ rosette aggregate crystals 8. dy multicellular multiseriate
5;\} 3. anisocytic stoma éb\}gﬁanduiar trichome
“:\ 4. unicellular trichome P c—\\?ﬁ cloudy multicellular glandular
5. lower epidermis A trichome
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A5
'54‘::" Fig.2g Transverse Section of the Perigonal Bract of the Female Inflorescence of Cannabis sativa LQ\
@x 1. unicellular trichome 5. multicellular multiseriate ~
. 2. upper epidermis glandular trichome O&Qb
3. spongy cell containing 6. vascular tissue @'\b
rosette .s;gg:negaatte'5 stal 7. lower epidermis g?}
4. palisade cell ¢ ing 8. stoma Q
rosette ag&@ite crystal
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50 um
QD
Fig.2h  Powdered Drug of t]'ui Eepale Flowering Tops of Cannabis sativa L. i ,;*,Z“g
1. upper epidermis of the leaf in 4. cystolith QN
surface view, showing cuticular 5. glandular trichomes with short stalk
striation aqﬁ:ﬁrﬁ]'cellular trichome 6. epidermis of the peduncle in surface view,
with cysfolit : showing unicellular trichomes
2 luwg?%bidemis of the leaf in 7. fragments of multicellular multiseriate
S)mcﬁ‘be view, showing anomocytic glandular trichomes
f‘s‘ig:nata and unicellular trichome 8. fragments of unicellular trichomes with
P '3.* lamina in sectional view, showing upper -:}:Lsmlith and epidermis
ob and lower epidermises; unicellular 9. unicellular trichomes with or without
z -?\'r;\ trichome with cystolith; palisade and ~Oeystolith
o spongy cells, some containing rosette {;,_}{-.,
lff:},“ aggregate crystals; and vessels 2 cf;‘“

Q
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Fig.2h  (continued)

10. fragments of unicellular 15. spiral and pitted vessels Q::\
trichomes 16. fibre 2 mg\ ;

11. oil droplets 4 17. wavy-walled upper epidermis of &%\;\;‘b

12. multicellular glgﬂfduiar perigonal bract in surface view, wi_ﬁ'l,}

. "‘*\b\- o . g,';-s i

trichome frq@ tigma underlying spongy cells, some containing

13. long pagj{j’g}é from stigma rosette aggregate crystals

14. Long and collapsed papilla
from stigma
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Cannabis ighpoWder possesses the diagnostic microscopical characters of the unground
drug. Umce}‘fﬁ trichomes and multicellular multiseriate glandula trichomes can be
seen in abundance. However, unicellular trichomes with qatoltt@k‘mﬁether with glandular
Uzchdﬁﬁgwrth short stalk, are unique. Long papillae, long ag&g lapsed papillae, and
multl‘g.gl ular glandular trichomes, all of which from bhgma%;{fgether with wavy-walled

r epidermis of perigonal bracts are found. ~

Additional information 3}{?‘

1. Itis commonly used with other herbal dnigsm Thai traditional herbal preparations.

2. Itis considered a narcotic under Categng‘"*ﬁ of the Narcotics Act B.E, 2522 (1979),

3. Itis to be noted that the TLC patteqm.may vary due to variation in the CBD and

THC contents in different cultivars of thg‘:éa“r‘f'mabm samples. >
4. Cannabis plants are 1'@51.:1}»r to hémfest when about 75 per cent of the stigmas turn m&\f‘i
brown. N ol
%

5. The two major cannabinwids found in cannabis, A*-tetrahydrocannabinol (A™-T
or THC) and cannabidiol (C!?:I:ﬁ} are initially produced by cannabis in their carboxy,.lq.ﬁmd
forms which are A’-tetrahydrocannabinolic acid (THCA) and cannabidiolic acid {CBDA),
respectively, before converted into A>-THC and CBD by heating (e.g., by smokm or baking),
light or natural degradation. The conversion process is known as decarboxfjrlgrﬁon A%-THC
is the cannabinoid predominantly responsible for the psychoactive proprg’ rties of cannabis.

6. Some preparations from a total of 16 cannabis-containing prgp%&t“tmns stated
under the Notification of the Ministry of Public Health, Re: Prescri '”t,mtn of Narcotic Drug
Preparations of Category 5 Containing Cannabis for Medical ,}Jseg or for Research Purpose

B.E. 2362 (2019) may potentially have analgesic effect. 2\
P

Ql(agmg and storage Cannabis shall be kept in well- qla containers, protected from

light, and stored in a cool and dry place.

Identification
A. Macerate 100 mg of the sample, in powder, with 10 mL of petroleum ether (boiling
range, 60" to 80°) for 10 minutes and filter. Evaporate 1 mL of the filtrate to dryness. Dissolve

&

the residue in 1 mL of methanol. Add 1 drop of Fast Blue B salt TS and 1 drop of a 10 per cent "\. N

w /v solution of sodium hydrogen carbonate: an orange-red colour is produced. v

B. The chromatogram of the Sample preparation shows several peaks, one of whichZ~.
corresponds to the tetrahydmc&gnabmol peak of the Standard preparations, as obtamed:é.h
the Tetrahydrocannabinol con

C. Carry out the test as, e'-:crlbed in the “Thin-layer Chromatography” (Append‘;} 3.1),
using a high-perfarma@qcﬁ late with silica gel 60F254 as the coating substance and a mixture
of 80 volumes of petdleum ether (boiling range, 60° to 80°) and 20 volumes of ether as the
mobile phase and allowing the solvent front to ascend 8 cm above the line of application.
Apply separateﬁ.j% to the plate, as bands of 7 mm, 10 uL of solution (A) and 5 uL each of
solutions } d (C). For solution (A), macerate 100 mg of the sample, in powder, with
5 mL Di,f’?tfmmf shake for 10 minutes and filter. Solution (B) contains 1 mg per mL of
Telrgh?&mcamabmo] RS in ethanol (Lipomed® or Equwalant is suitable.). For solution (C),
d:a%*_g]ve 1 mg of Cannabidiol RS in 1 mL of methanol. AfF ,ﬁﬂem{}vat of the plate, allow it to

in air and examine under ultraviolet light (254 nm), marking the quenching bands.

he chromatogram obtained from solution (A) shoyf}hﬁm quenching bands (hR;values 62 to

68 and 69 to 73), corresponding to the i'etrahydmé%flmabmol and the cannabidiol bands from
solutions (B) and (C), respectively. bubqequed\@;‘- spray the plate with Fast Blue B salt TS and
examine under visible light. The chromatogram obtained from solution (A) shows a red
band due to tetrahydrocannabinol an fﬁbrange band due to cannabidiol. Several other
bands of red colour are also obsewe,dk{‘%"ble 1); see also Fig. 3.
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Table1 hR¢ Va{?g}of Components in Methanolic Extract of the Female Flowering Tops of

Cu‘?@ s sativa L. ﬂs:\)
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D Sotect
% C\?@ eclion
B%";} hR, Value 3
C:fh uv }%‘b Fast Blue B salt TS
[) {T b
1 35 wea@ﬁenching pale red
2 7-9 /’G\&mnd‘ling pale red
3 11-13 R = pale red
4 19-24 ’ \E‘f *  quenching pale red §
5 27-30 Q:} weak quenching pale red Q{}
6 343 o&\- quenching pale red 5\&\
7 52-56 \‘:\b - pale red \:$’
g* 62-687, quenching red g
ey s, .
9 69 ﬁ weak quenching pale i\_;{ﬁéﬁ

“tetrahydrocannabinol

**cannabidiol ’\’é@\

Loss on drying Not more than 9.0 per cent w /w after drying at 1(15\% constant weight
(Appendix 4.15). DS\V
o

Foreign matter Not more than 5.0 per cent w/w of stems or more in diameter and not
than 2.0 per cent w/w of other foreign matter (e.g. ) (Appendix 7.2).

.;.&‘%Acid-insoluble ash Not more than 3.0 per cent w/w (Appendix 7.6). 4
,-\c:b\::%c Total ash Not more than 15.0 per cent w/w (Appendix 7.7). @Q\
Ethanol-soluble extractive Not less than 14.0 per cent w/w (Appendix 7.12). G\"\
Tetrahydrocannabinol content Not less than 1.0 per cent w /w of tetrahydrocannabinol {:ﬁ'\
(CyyH3p0;). Carry out the determination as described in the “Liquid Chromatography” Q\Q@
(Appendix 3.5). | S
Mobile phase A Use .:u:efu{u{‘r'h’.. L’,C’?
Mobile phase B Preparéa 0.1 per cent v/ v solution of trifluoroacetic acid. (i\‘""
Standard stock pre 1on Use a solution containing 1 mg per mL of
Tetrahydmcannabin%!ﬁ\&@m ethanol (Lipomed® or equivalent is suitable.).
Standard preparations Transfer 1.0 mL of Standard stock preparation to a 50-mL
volumetric ﬁas!g,@ilute with acetonitrile to volume and mix. Dilute the solution
quantitative stepwise with the same solvent to obtain five solutions having known
concentrations of 2, 4, 6, 8, and 10 pg per mL.
Sa preparation Sonicate about 200 mg of Cannabis, in fine powder and accurately
wei ,in 20.0 mL of acetonitrile for 20 minutes and filter; Transfer 1.0 mL of the filtrate to

a 2%mL volumetric flask, dilute to volume with m:rtm:ii@%hd mix. Filter through a nylon

z "agémhrane having a 0.45-um porosity. N\
o.g}" The step gradient of mobile phases is as fﬂl]DWE;Z‘t
Q‘f”

N
~D
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.
:ﬂ@ Mobile Phase A ;. Mobile Phase B
@nutes] (Per Cent V/V) g,.-l\s:) (Per Cent V/V)
A %
G 55 o> 45
.z s
1 55 f\ﬁ 45
o 9 100, e\ 0
11 100 5> 0
13 3 45
-.-"-\-‘I
Chromatographic system The chro aphic procedure may be carried out using ;
(a) a stainless steel column (15 cm x 4 “i;}n} packed with octadecylsilane chemically bonded 0&\
to porous silica or ceramic microparticles (2.7 um), equipped with a similarly packed guar
column (5 mm x 3.9 mm) and ined at a temperature of 35°+1°, (b) Mobile phase at\'}o
a flow rate of about 1.8 mL inute, and (c) an ultraviolet photometer set at 228
To determine the suitability of the chromatographic system, chromatograph Standard
preparation having a known concentration of 6 ug per mL, and record the pea nse
as directed under Procedure and Calculation: the relative standard deviatio replicate
injections is not more than 2.0 per cent. -~
Procedure and Calculation Separately inject about 25 uL each o qu}furd preparations

into the chromatograph, record the chromatograms and measure sponses for
tetrahydrocannabinol peaks. Plot the readings and draw the ard curve of best fit: the
curye shows the correlation coefficient of not less than 0.99 ject about 25 uL of Sample
ation into the chromatograph, record the chromat and measure the response
tetrahydrocannabinol peak. By reference to the standard curve, calculate the content of
tetrahydrocannabinol (C,;H300,) in the portion of the Cannabis taken.

fob S E‘\é>
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Fig.3 Thin-Layer Chmmaté@m of Methanolic Extract of Female Flowering Tops @
Cannabis satioa L,
1 = solution tA)
2 = 8 (B)
3 = ion (C)
I %}Qﬁetecﬁon under UV light (254 nm)
I%@x detection with Fast Blue B salt TS
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AZAWTIUON (KAPHRAO DAENG) N
Ocimi Te,ﬁti(fR}orl Folium o\g V
H{)Iy\é'&g;? Leaf m}f‘*

r \‘ﬂ
C ory Pharmaceutic aid (flavouring agent), canmnatw“e\“
et EEory gag

Holy Basil Leaf is the dried leaf of the red van’el’g‘of Ocimum tenuiflorum L.
[O. sanctum L., O. monochorum L., O. albium Blamaghﬂ flexuosum Blanco, O. nelsonii
Zippelius ex Spanaghe 0. mrgatum Blanco, Gcﬁ’mckmt‘um Hasskarl, Moschosma
tenuiflorum (L.) Heynh.] (Family Labiatae), ﬂérf:tanum Specimen Number: DMSC 43, 418,
Crude Drug Number: DMSc 0273. ,-\éa‘

>

Constituents Holy Basil Leaf cnntamﬂsp to about 1.7 per cent of volatile oil, of which o\
methy] eugenol, Carynph}rllene aﬁd@eth}!] chavicol are its major components. It also f«‘b
contains fi-carotene, sterols, fa Elds etc. \:\o

Description of the plant (F"rfgé' 1a, 1b) Herb 30 to 60 cm tall; erect, aromatic, much ahéhed
twigs usually purplish, subquadrangular, clothed with soft spreading hairs, often wuudy at
the base. Leaves simple, opposite, elliptic-oblong or elliptic, 3 to 6 ¢cm long, HB‘Q 5 em wide,
apex acute or obtuse, base acute or obtuse, margin entire or serrate, mem,b{a}jbus pubescent
on both surfaces, lower surface more hairy on midrib; petiole, 1 to 3 em ljng,, slender, hairy.
Flower in terminal raceme of verticillasters, 8 to 10 cm long; bract 2;53 mm long, broadly
ovate with acuminate apex, ciliated; pedicel 3 to 4.5 mm, qlmder,;p@ﬁeqcent Flower: calyx
tubular-bilabiate, about 2.5 mm (in fruit 3 to 3.5 mm) long, glﬁbsoub inside (pubescent
outside), the upper lip broadly obovate, flat, the lower lip 4tgethed, the 2 central with long
{e(lder awns which project beyond the upper lip and agﬁ?ﬂch curved upwards; corolla
oX p rplish, tubular-bilabiate, the upper lip 4 of almost equaf lobes, pubescent on the back,

a
\\.c. lower lip, the longest lobe and ascending; stamens 4, epipetalous, exserted, filaments slender, ij
~ the upper pair with a small bearded basal appendage. Fruit small, 4-seeded nutlets. Seed a'é
6, €N ovoid, brown, nearly smooth, about 1.2 mm long,. _1,:\
v o

Description Odour, aromatic; taste, slightly pungent.

Macroscopical (Fig. 1a) Leaves, wrinkled and broken; entire leaves, elliptic-oblong, . c._QE‘c’"
2to 5 cm long, 1 to 3 cm wide; pel:in]e 1 to 3 cm long, greenish brown. 55-“5\‘
Microscopical (Figs. 2a, 2b), Transverse section of the leaf shows upper epidermis, '_fﬂx}\

a single layer of rectangula Eal}s containing reddish purple matters. Mesophyll consisting
of a single layer of palis pamnchyma and several layers of more or less rounded spongy
parenchyma, rich in chlubmplashdq Through this region, scattered the small vascular
bundles. Lower epn:[&m:a a single layer of rectangular cells, no colouring matters,
non-glandular glandular trichomes occur as outgrowths from lower epidermis more
abundant thqn.@per epidermis. The non-glandular trichomes are uniseriate, 1 to 7 cells,
some of theeells are more or less collapsed. The glandular trichomes have a 1-celled stalk
and Z*VI‘Q“%HEd glandular head. Transverse section through the midrib of the lamina
shows e 2 or 3 layers of angular collenchyma underneath the epidermis, parenchyma and

}tera] vascular bundles. o
2.2 " In surface view, the epidermises of upper and ]i}h{ﬂ?ﬁl}!’fﬂc& are wavy-walled polygonal
o, “cells with diacytic stomata. o
f,..-\ ] 2 2o
Q? 5
ae
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Ocinmum tenuiflorum L.

Fig. 1a

1. habit 2.

cences (a), flower (b)

leaves and inflores

3. part of infructescence 4. crude drug



q';g'& Fig. 1b  Ocimum tenuiflovum L.
o\> 1. twig 2. in ence
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Fig. 2a Transvers% ion of the Leaf of Ocimum tenuiflorum L.
1. upper epidermis 6. mesophyll
2. collenchyma 7. spongy parenchyma
J@Ehii:ellular trichome 8. vascular bundles
/%, glandular trichomes 9. lower epidermis
W5, palisade parenchyma 10. uniseriate multicellular trichome
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Fig.2b Powdered Drug of the Leaves of Ocimum tenuiflorim L.
urface view

with diacytic ata, glandular
trichome rﬁndﬂlyiﬂg

1. upper epidenuig

s

palisa
2. low idermis with diacytic
ta and underlying spongy
lls

G\fﬁ, spongy cells and veinlets
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4. epidermis of the petiole in surface

view, showing cicatrix

5. 4-celled head glandular trichomes
6. 2-celled head glandular trichomes

7,
B.
9,

10.
11.
12.
13

14.

collenchyma from the peﬁof:.fbo?
pollen grains (rare)
parenchyma from stem in
longitudinal view (rare)
group of lignified fibres

group of vessels

transverse section of lamina
parenchyma and fibres from the

petiole

f uniseriate multicellular
omes showing collapsed cell

o

N

Q\ (gl = glandular trichome; pal = paIisadedce{{.?}p = spongy cells; cic = cicatrix)
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Holy Basil %glf in powder possesses the diagnostic microscopical characters of the
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a

unground g?s
i d storage Holy Basil Leaf shall be kept in well-cl ontainers, preferably of
orglass, protected from light and stored in a cool and\a lace.

ification f\g_;w
A. To 500 mg of the sample, in powder, add 2 mlef dcefic anhydride, warm on
a water-bath for about 2 minutes, shake, and filter,. Stotwly add 1 mL of sulfuric acid to the
filtrate to form a layer: a brownish red ring forms-at the zone of contact.

B. Add 10 mL of water to 500 mg of th le, in powder, heat for 2 minutes and filter.
To 2 mL of the filtrate, add 1 drop of a 5 per.cent w /v solution of irendll) chloride: a green
precipitate is produced. Q? Q;)

C. Add 10 mL of zater to 50 ragm the sample, in powder, boil for 2 minutes and filt r.xs\
To 3 mL of the filtrate, add 1 dro ‘G&nmssirmr cupri-tartrate TS and warm: a brick-red °§
precipitate is produced. {3 ;.;:-3"

D. Carry out the test ad%'escribed in the “Thin-Layer Chromatography” (A ix 3.1),
using silice gel G as the coating substance and a mixture of 75 volumes of rhi‘nmfP ; d
25 volumes of benzene as the mobile phase. Apply to the plate, 10 uL of the t @ﬁ?utiﬂn,
prepared by shaking 100 mg of the sample, in powder, with 2 mL of didi{g,-\ thane for about
15 minutes and filtering. Evaporate the filtrate on a water-bath to dry and dissolve the
residue in 0.5 mL of foluene. After removal of the plate, allow it to in air and spray with
a 10 per cent w /v solution of phosphomolybdic acid in ethanol. He 05” to 110° for 5 to
10 minutes. Several spots of different colours are observed 1); see also Fig. 3.

6 Repeat the same procedure on another plate. Mt?;%'loval of the plate, allow it to
of different colours are

&

served (Table 1); see also Fig. 3.

;;.;\,
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G

Table 1 hRy Values of Components in Dichloromethane Extract of the Leaves of
e

imum tenuiflorum L. °
V " “‘E:}
(7 D‘g\ > ion
&ot hR; Value
A Anmsaldehyde TS

N

1 5-10 violet y
2 15-22 - qb
3 2328 ,, pink N
4 20-32 blae \:\%

5 3&35\:9 blue %\n

6 36%8 - blue, ™

7 39-45 - grog

8 50-55 blue @1}(

9 56—65 blue ,@e blue

10 66-70 = (;\ green

11 75-80 blue {\’;\ pink

v
D
&
W@‘ Not more than 14.0 per cent v/w (Azeotropic Distiﬂ%%m Method, Appendix 4.12).
id-insoluble ash Not more than 2.0 per cent w/w (A%endix 7.6). 4
"¢ Sulfated ash Not more than 20.0 per cent w/w (Appendix 5.3).
&
P Q\f\' Ethanol-soluble extractive Not less than 5.0 per cent w/w (Appendix 7.12). (‘\%

%\% Water-soluble extractive Not less than 20.0 per cent w/w (Appendix 7.12). K\Q\
b

Chloroform-soluble extractive Not less than 5.0 per cent w /w (Appendix 7.12H). o&\g

72
Volatile oil Not less than 1.0 per cent v/w (Appendix 7.3H). Use 50 g of hau"u::l-m:nasl‘mt:!,?ﬂb
leaves, accurately weighed. 000 mL of tater as the distillation liquid and a 2.%
round-bottomed flask. Di a rate of 2 to 3 mL per minute for 5 hours. Use 2.0 mLof

xylene in the graduated..@ﬁe.
N

“~
&
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ﬂﬂiu"ﬂ'u {'KHAMIN CHAN) ,3\
CurcM ‘Lnngae Rhizoma, Curcumae Domesticae Rhizoma O\k
Tu m{ﬁﬁ "'*}f*

Sg@onyms Curcuma, Indian Saffron, Yellow Root ”""9\0
Categary Stomachic, carminative, pharmaceutic at@,@ uring agent), astringent.

Turmeric is the dried rhizome of Curcuma }q_ngﬁ L. (C. domestica Valeton) (Family
Zingiberaceae), Herbarium Specimen Numh&r" DMSC 31, 1410, 1458, Crude Drug
Number: DMSc 0012. J__\.g“‘-

Constituents Turmeric contains yellow, -}nlat:ie oil, of which turmerone and zingiberene are o
its major components, and -::urcmr}m"d:ds, of which curcumin, desmethoxycurcumin, and ;;3‘5
bisdesmethoxycurcumin are 1Ls{u1‘a.]0r components. \:\D

p

Description of the plant (F "'la,. 1b) Perennial herb with a thick, ellipsoid-ovate I‘hj:z?ome,
orange inside, giving rise to short blunt daughter rhizomes called fingers; eafyﬂ?qb:s up to
1 m tall, bearing 6 to 10 leaves. Leaves simple, glabrous, lamina, elliptic, obl% -elliptic or
lanceolate, 30 to 45 cm long, 10 to 15 cm wide, apex acuminate, base narrm@jpehole as long
as lamina (rather abruptly broadened to leaf sheath, forming a pseudo;ﬁﬂ Inflorescence
scape from the apex of the rhizome; peduncle 15 em or more long; spike 10 to 15 ¢m long,
5 to 7 cm in diameter; bract, white or white with green, 5 to 6 cm long, each subtending
flowers; bracteole thin, pale green and tinged with pink, elhmﬁ ovate, up to 3.5 cm long.
Flowers as long as the bracts; calyx whitish tubular, umlater-a\:;pllt unequally toothed;
f&]‘a white, tubular at base, upper half cup-shaped wdlf:i unequal lobes inserted on edge
cup lip; lateral staminode petaloid, oblong, folder under the dorsal petal, staminode and
hp creamy-white with yellow median band, filament united to another about the middle of
the pollen sac, spurred at base; ovary trilocular. Fruit capsule, globose to ellipsoid. Seed
arillate.

Description

Macroscopical (Fig. 1a) Dried rhizome occurs as an ovate, oblong or pear-shaped of round Q\

turmeric; cylindrical and often short-branched of long turmeric; the round about half as 5’
broad as long, thelong 2 to 5 Clq." long and 1 to 2 ecm thick; externally yellowish to ye]l{:-ﬁe.@bh
brown, with root scars and anqufahnnq the latter from the scars of leaf bases; frach_vq\?{’?tnmy,
internally orange-yellow_ t@mdrange, waxy, showing a cortex separated from a central'cylinder
(about twice as broad c tex) by a distinct endodermis; in both cortex and central cylinder,
scattered bundles é%ga

Microscopical f‘(ﬁigs 2a, 2b) Transverse section of the rhizome shows epidermis
consisting of (a 1‘&5}& of rectangular cells; covering trichomes, unicellular, up to 280 um long.
I—Iypoden‘s;lab&)mpoﬁed of 3 to 6 layers in the mature rhizome, but absent in the younger.
Cork, 4 to-6layers of rectangular cells. Cortex composed of thin-walled parenchyma
cells aﬁhm]ng numerous starch grains, yellowish oil droplets and yellow colouring matter
ocgasionally seen; starch grains, simple, flattened, munded:l:p oval or irregular in outline,

,Ebr faint transverse striations could be seen in some S‘I\U‘IES Endodermis, a layer of

"m“ti:un-walled cells. Stele, thin-walled parenchyma i?s;_mntammg numerous starch grains,

6’\"
eN"
\

yellowish oil droplets and yellow colouring matter.-Fibrovascular bundles, non-lignified
walled cells, scattered in cortex and stele; vessels, '%prrai scalariform and reticulate.
Turmeric in powder possesses the dlagp%!sh-: microscopical characters of the unground

drug,.
&

("\ 4
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1 em Ve 1em

Fig. 1a Curr';';r_mrr longa L.
1. habit 2. inflorescence 3. flower 4. rhizome 5. and 6. crude drug



Q‘:\ Fig.1b  Curcuma longa L.
~

1. habit 2. inflorescence S.ggiz;}me
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Fig. 2a Trmverse@ﬁnn of the Rhizome of Curcuma longa L.

A, Diagra
B. yma of Untreated Rhizome
4 nchyma of Steam-Treated Rhizome
é’aﬂ of Transverse Section
Q\:\l unicellular covering trichome 7. endodermis
N 2. epidermis 8. stgg Earen{:h}rma containing
a&\qb 3. hypodermis granules
‘?"\b 4. cork layers droplet
‘-\> 5. cortical parenchyma containing 10." starch granule
Qf} starch granules ,{"ZT] orange-yellow colouring matter
6. vascular bundles ‘;’;{k\ 12. yellow gelatinized starch mass
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Fig.2b  Powdered Drug of the Rhizomes of Curcuma longa L.
parenchyma

reticulate vessel

spiral vessel

unicellular trichomes

starch granule :

altered s

epidermig%urface view
cork in'stirface view
. epi is and hypodermis in sectional view
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Packaging an rage Turmeric shall be kept in well-closed containers, preferably of metal
or glass p d from light and stored in a cool and dry place. °
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""Exrract 10 mg of the sample, in powder, with 2 mL ofm}%ﬁr anhydride, add a few

%f sulfuric acid and observe under ultraviolet light [g@’lm}: the solution shows
@md red colour. N\

B. Carry out the test as described in the “Thin-L chromatugraphy" (Appendix 3.1),
using silica gel G as the coating substance and ﬁwm of 49 volumes of benzene, 49 volumes
of chloroform and 2 volumes of ethanol as the phase and allowing the solvent front to
ascend 17 em above the line of application./Apply separately to the plate, 5 uL each of the
following two solutions. Prepare snluh ) by placing 1 g of the sample, in powder, in ;-b
a stoppered test-tube, adding 3 mL o anol and shaking for a few minutes. Set aside for QS\
1 hour and filter. For solution {B lve 1 mg of curctmin in 1 mL of methanol. After o&
removal of the plate, allow 1t m air and examine under ultraviolet light (366 nm),
locating the spots. The ¢ grar.n obtained with solution (A) shows a yellow-
spot (hR; value 28 to 34) corresponding to the curcumin spot from solution (B] e.QIher two
yellow-brown spots correspond in hR; values to the spot numbers 2 and 3. spots of
higher and lower hR; values are observed (Table 1); see also Fig. 3. Spray t ate with
a 10 per cent w/v solution of phosphomolybdic acid in ethanol and heat at 105 for 5 minutes;
the spot due to curcumin is orange-brown. The spots due to those o bers 2, 3, 10, 14
and 15 in Table 1 are orange, orange-brown, blue, blue, and que, rq%’pectwely Other spots of
different colours are observed (Table 1); see also Fig. 3.
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Table 1 féé\\falues of Components in Methanolic Extract of the Rhizomes of

urcuma longa L. 6

= g Q@:Qb
tion
m;;?pnt hR; Value N
c\\"h UV 366- 10 Per Cent W/V
é Q-, Solution of
S Phosphomolybdic Acid
/é"‘n : in Ethanol
1 5-8 ‘,\Q\ light brown brown y
2 11-15 yellow-brown orange Q.;)
3 17-20 o& i vellow-brown orange-brown 5&"
4 21-24 < ® blue-green blue °$’
5 28-34, D'é yellow-brown nrange-bruw N
6 3@38 blue-green blue..” ™
0y 39-42 yellow pal xﬁﬁv
8 44-46 -
9 48-51 = ﬁlue
10 52-53 = Q\ blue
11 57-60 - N blue
12 62-66 o D&\’Xb blue
13 71-74 = g‘\a blue
S 1 80-85 - ‘,;«} blue
0& 15 87-90 = Q\ blue
\ .
2 = bisdesmethoxycurcumin @
3 = desmethoxycurcumin ‘é
5 = curcumin Q\r\
10 = curcumol ™~
14 = dl-turmerone Q;."‘a
15 = ar-curcumene (ar = aromatic) @_‘g&\

]

Water Not more than 10.0 r\{%nt v/w (Azeotropic Distillation Method, Appendlz-ﬁ‘q}i]
Foreign matter Not rr;‘t:;g%than 2.0 per cent w /w (Appendix 7.2).

Acid-insoluble as t more than 1.0 per cent w/w (Appendix 7.6).

Total ash Not%& than 8.0 per cent w/w (Appendix 7.7).

Ethanol-s e extractive Not less than 10.0 per cent w/w (Appendix 7.12).
Waler@?l}hle extractive Not less than 9.0 per cent w/w {Appendix 7.12).

Va@}ﬁ;ie oil Not less than 6.0 per cent v/w (Appendix ﬂ§}$ Use 10 g, in fine powder,
urately weighed. Use 100 mL of water as the distill ﬂ\-% liquid and a 500-mL round-
“Ubottomed flask. Distil at a rate of 2 to 3 mL per m or 5 hours. Use 2.0 mL of xylene in
the graduated tube. Calculate the content of valu%h! oil with reference to the anhydrous

substance. F

Curcuminoids content Not less than E'Sgé%ébcent w /w of curcuminoids, calculated

as curcumin, when determined by th wing method.
~,
P\Q

&S O
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Standard cylcuinin solution Dissolve about 25 mg of Curcumin RS, accurately
weighed, in ient methanol to produce 250.0 mL. é
Stan rcumin curve Transfer into six 100-mL volumetrai@(s, 1,2,3,4,5 and
6 mL ctively, of Standard curcumin solution, dilute to vol ith methanol, and mix.

M the absorbances of the standard solutions relativefo.the blank at 420 nm (Appendix
:2)5 Plot the readings and draw the curve of best fit: tlya@'ﬁrve shows the correlation

coefficient of not less than 0.999. 4
Assay preparation Transfer about 300 mg of eric, in fine powder and accurately
weighed, into a 25-mL Erlenmeyer flask and te with 10 mL of methanol. Set aside at

liquid with methanol to produce 25.0 mL, sfer 1.0 mL of this solution into a 25-mL

4
volumetric flask, dilute to volume withy fnethanol and mix well. Qb
Procedure and calculation I\@a@e the absorbance of Assay preparation at the maxin:;\@

at about 420 nm, using mr.!.‘mna@e blank (Appendix 2.2). By reference to the Sl‘andar\o
curve, calculate the content ?:ffg minoids as curcumin in the sample. g:ﬁ,}ﬂ
~

&Q\
~
E@\

room temperature for 6 hours with frequen?éﬁn ing. Dilute 1.0 mL of the clear supernatant
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Fig. 3 Ahum—Layer Chromatogram of Methanolic Extract of the Rhizomes of
r\G\Curmmn longa L, 4

Qb 1 = solution (A) Q}
@ °® 2 = solution (B) 08\
< 3 = a0l percent w/v solution of d oxycurcumin in methanol
A 4 = a0.l percent w/v solution o lﬁg\ﬂesmethoiycurcumin in methanol
(.\ I = detection under UV lig%é\m}
I = detection with a 10 per /v solution of phosphomelybdic acid in ethanol
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A
#1UAUFYHULIYU (KHAMIN CHAN CAPSULES)
Turmerigﬁ'iﬁsules @if‘:““"b
7% Wi
Ca:ggﬁn% Stomachic, carminative. \':az

;\V\':'l{trmeric Capsules contain an amount of pnwdereﬂ&'ﬂrmeric equivalent to not less

than 80.0 per cent of the labelled amount of volatile oil and not less than 90.0 per cent and
not more than 110.0 per cent of the labelled amnm@?ﬁ Eurcuminnids, calculated as curcumin
(Cy1Hz004). fil::" 2
A&

Strength available 250 mg (powder). {E‘\
g
T oD
Warning Y ,:,f?b
1. Long-term use is not remiimiended in pregnant or nursing women. Ade -
2. Use in patients with g?ij:ffﬂuct obstruction is not recommended, except unde;‘-f:?; .
medical supervision. . 4
3. Caution should be exercised when it is to be used concomitantly with Lfﬁ’coagulanh;
$

Dose Two to four capsules four times a day after meals and at bedtime.

b

and antiplatelets. 4
N\
Packaging and storage Turmeric Capsules shall be kept in tightly closed.containers,
protected from light, and stored in a dry place and at a temperaturgffﬂ‘t exceeding 30".

Labelling The label on the container states (1) the Equiva]engﬁ{r@ﬁﬁt of volatile oil and
curcuminoids as curcumin; (2) the expiration date. o

3

v’

Jﬁ‘\._‘_ f";\\l.?‘
Identification <

Oy

6N
5" A The capsule contents exhibit diagnostic structures of the powdered drug described

{"._;* under Turmeric. ‘\E
,-\'_"5" B. The capsule contents comply with the tests for Identification A and B described .égj
N under Turmeric. (Lf N
o™
Water Of the capsule contents, not more than 10.0 per cent v/w (Azeotropic Distillation Q{:"’-. N
Method, Appendix 4.12). _‘ C‘_g\‘a-*

o™y
Microbial limit Comply with the requirements for Category 4 in the "Limits for Micmbié;f\é
Contamination” (Appendix 1'{35\1, . .f_z‘c:’

Dissolution Carry out thg&té@;?as described in the “Dissolution Test for Herbal ['J'zrluul:gL :
Preparations” {Appenc{ig@'.zdl-H],

Dissolution mp:ﬁl;ﬁ."l: 0.8 per cent w/ v solution of sodium lauryl sulfate in 0.05 M
hydrochloric acid; gﬁ{] mL. Prepare and use within 12 hours.

Apparahi.;&ii':a 100 rpm.

Time: é_ﬁ:ﬁ‘lll’lﬂt&'ﬁ.

De:_ ermine the amount of curcuminoids dissolved, calculated as curcumin (CyyHagOg),
using the following method. p

g‘_’ﬁiandard curcumin solution Dissolve an accurately{ﬁ%jghed quantity of curcumin in

z 9.'55\?}7;11;101, Dilute quantitatively with methanol to obtairﬁa_‘;b]ution having a known

m{\bconcentration of about 400 ug of curcumin per mL.._k'c“‘:E:"*
51-:\}? Standard curcumin curve Transfer into six 1@1' “volumetric flasks, 10, 20, 40, 50, 60, and
1_1:.\ ' 80 uL of Standard curcumin solution, dilute to ;,;g’[hme with methanol, and mix, Measure the
absorbances of the standard solutions at thé.faximum at about 420 nm, using methanol as
the blank (Appendix 2.2). Plot the rea!c/lj.\fé‘a and draw the curve of best fit.
~ G

1 N
&
Ly \Q::} - ﬂq‘::}
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Test solu 'JE\Withdraw a 15-mL aliquot and filter. Combine 5.0 mL of the filtered
solutions of the six individual capsules withdrawn as the pooled sa@_ylﬁ- and dilute to
50.0 )@hﬁne”umu?. Transfer 10.0 mL of this solution into a L volumetric flask, dilute
tovo with methanol and mix well.

cedure and Calculation Measure the absorbance st solution at the maximum at

@Bi}t 420 nm, using methanol as the blank {Append';x h) y reference to the Standard
curcumin curve, calculate the average content of cu(ﬁm.ﬁ%;ii.noids as curcumin (CyH5304)
dissolved. 9
Tolerances Not less than 75 per cent of Fbe‘?gﬁelled amount of curcuminoids as
curcumin is dissolved in 60 minutes. (é'-\
~\

Assay N\
FOR VOLATILE OIL Grind the c?pte@&’ﬁf not less than 20 Turmeric Capsules to fine pmmf:’rb&\
Transfer about 10 g, accurately weighed, to a 500-mL round-bottomed flask. Use 100 mL
water as the distillation liquid and-distil at a rate of 2 to 3 mL per minute for 5 hours. &;’EEO
2.0 mL of xylene in the graduated tube (Appendix 7.3H). Calculate the content of velatile oil,

in mL, in the portion of the (fapsules taken with reference to the anhydrous 51@[‘?’1{‘&.

(=]

FOR CURCUMINOIDS Carry out the determination as described in the “Ultraviolet and
Visible Spectrophotometry” (Appendix 2.2).

Standard curcumin solution Dissolve an accurately weighed quantity.of curcumin in
methanol. Dilute quantitatively with methanol to obtain a solution hayj ¢'a known
concentration of about 400 pg of curcumin per mL. o™\ >

Standard curcumin curve Transfer into five 10-mL volume sks, 20, 40, 50, 60, and
80 uL of Standard curcumin solution, dilute to volume with H;rr.’fﬁ??g , and mix. Measure the

abiﬁhances of the standard solutions at the maximum at t 420 nm, using methanol as
ank. Plot the readings and draw the curve of best ,ﬁtfa'

" Assay preparation Weigh and mix the contents of not less than 20 Turmeric Capsules.

¥

Transfer about 400 mg, accurately weighed, to a stoppered centrifuge tube. Add 10.0 mL of
tetrahydrofuran and mix. Set aside at room temperature for 24 hours with frequent shaking.

Dilute 1.0 mL of the clear supernatant liquid with methanol to produce 25.0 mL. Transfer G{\

1.0 mL of this solution into a 50-mL volumetric flask, dilute to volume with methanol and mix ~

well. Q‘;
Procedure and Calculation Measure the absorbance of Assay preparation at the @ ﬁg\

maximum at about 420 nm, using methanol as the blank. By reference to the Standard D\}
curcumin curve, calculate th @é}dent of curcuminoids as curcumin (CyHyyOg) in #'f"é,
,

the portion of the Capsu!g%z&ken.

Other requirements {‘,E;%;'tply with the requirements described under "Capsules” (Appendix

1.16H). ~°
20
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d13dn ﬂt&ﬂ‘ﬂ MUY (KHAMIN CHAN DRY EXTRACT)
Turmbrm@f")?Extract “‘ii\k V
Categbry Relief pain in knee osteoarthritis, stomachic. \G:L'E
\."'\I

4?“ Turmeric Dry Extract is prepared from the powdegg&}umenc by extraction with

ethanol. It contains not less than 90.0 per cent and.m.?ﬁ more than 110.0 per cent of the
labelled amount of curcuminoids; the lahelleg.z{inaunt of curcuminoids is not less than
80.0 per cent, calculated as curcumin [Canﬁ@g} and on the dried basis. It may contain

other added substances. g“*
f"‘\ ,>
Description Yellow to brownish Drangg_powder slightly hygroscopic. \;:‘
Jf o\
Packaging and storage Tunnerlq‘t)n; Extract shall be kept in tightly closed containers, '3’5
protected from light, and stnréd._"ﬁ a cool and dry place. ,;:‘fw
™

Labelling The label on the cﬁntamer states (1) the equivatent amount of curcu n;lf@lds as

curcumin; (2) the expiration date. o
Identification Carry out the test as described in the “Thin-Layer &romtg’g%aphy“
(Appendix 3.1), using silica gel GF254 as the coating substance and a mixture of 96 volumes
of chloroform, 4 volumes of methanol and 1 volume of formic acid as thq oblle phase.

Apply separately to the plate as bands of 10 mm, 10 uL each i;lf ﬂ:{é foilowmg two solutions.
Fm; solution (A), dissolve 100 mg of the sample in 50 mL of :rq’tﬁ’m’ Solution (B) contains
ﬂtg.g per mL of curcuniinoids in acetone. After removal uﬂl;lgplate, allow it to dry in air and
fexamme under daylight. Three yellow bands are observed. Examine under ultraviolet light
0(366 nm). The chromatogram obtained from solution (A) shows three bluish green bands

[
,-f: \‘U corresponding to the bisdesmethoxycurcumm, desmethoxycurcunun and curcumin bands _J-c\GJ\
L, QN from solution (B), in the order of increasing hR; values. & i >

%\ﬁb Loss on drying Not more than 7.0 per cent w [ w after drying at 105° for 2 hours (Appendix *""*.?‘

. 4.15). Use 1.0 g. ) Qf: p
Assay Carry out the determination as described in the “Ultraviolet and Visible {v\v\
Spectrophotometry” (Appen;i&l? 2). '?J‘; ¢

Standard curcumin sq!ﬁﬁon Dissolve an accurately weighed quantity of Curcdimin RS
in methanol. Dilute qUQ\TLElthI vely and stepwise with methanol to obtain a solution having
a known concentrauﬁ'lh,\of about 16 pg of curcumin per mL.

Standard cu in curve Transfer into five 25-mL volumetric flasks, 1.0, 2.0, 3.0, 4.0,
and 5.0 mL oﬁﬁui‘:r d curcumin solution, dilute to volume with methanoel, and mix. Measure
the absorbﬁﬁ'lﬂ s of the standard solutions at the maximum at about 420 nm, using methanol
as the %1':111( (Appendix 2.2). Plot the readings and draw the curve of best fit: the curve
shows the correlation coefficient of not less than 0.995. ¢,

% N4
72 O
o\ ey
N A
& 6N
)
o
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Assay pri tion Transfer about 60 mg of Turmeric Dry Extract, accurately weighed, to
a 100-mL w%!)lmetric flask, add 75 mL of methanol and sonicate fo E}ninutes. Dilute to
volurg;\:gﬁ'l methanol and mix. Pipette 2 mL of the solution i 0-mL volumetric flask,
dilud%tp. olume with methanol and mix. Dilute 3.0 mL of ting solution with methanol
duce 25.0 mL and mix. Prepare three replicate sa.g:ébs for each analysis: the relative
standard deviation is not more than 2.0 percent.

189

Procedure and Calculation Measure the abso of Assay preparation at the maximum
at about 420 nm, using methanol as the blank ( dix 2.2). By reference to the Standard
curcumin curve, calculate the content of inoids as curcumin (Cy;Ha0Oy) in the portion
of the Extracts taken. ~ éb
Other requirements Complies w}h@qtﬂr&mentﬂ described under “Extracts” c\&\
(Appendix 1.16H). @ °$
o 4>

o ~
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i LLFIU‘EE:%’I‘EHHGI (LI N‘H“Eﬂ& (KHAMIN CErIAN DRY

EX'];R@CT CAPSULES) \oﬁ
e
Tu}n;.mﬁﬂc Dry Extract Capsules %\\;’Q
A~ °
é:itégory Relief pain in knee osteoarthritis. {_\:\

Turmeric Dry Extract Capsules contain an amo{fht‘ of Turmeric Dry Extract equivalent
to not less than 90.0 per cent and not more tha,mi‘ii] 0 per cent of the labelled amount of
curcuminoids, calculated as curcumin (Czll'rf?; and on the dried basis.

) B
Strength available 250 mg (equivalent ;:Ei’ c&tuminmd%)
Dose Two capsules three times a da{aﬂer meals. o

Warning \f\" \:,f"- )
1. Long-term use is not é’i‘@l‘nmended in pregnant or nursing women. a’f:}-’
2. Use in patients with bile duct obstruction is not recommended, except u,n%r
medical supervision.
3. Caution should be exercised when it is to be used concomitantly w;rh_(ﬂ’}ihcoagulants
and antiplatelets. o

N
Packaging and storage Turmeric Dry Extract Capsules shall be k@pt"‘?ﬁ,ﬁg]‘ltl}-' closed
containers, pmtected from light, and stored in a dry place and at;je,mperah;re not
exceeding 30°. G, D“\Q‘

>

La.gﬁlnhng The label on the container states (1) the equwa}g\ﬁ[;hmﬂunt of curcuminoids as
&ih-:&umm, (2) the expiration date. ({\

Turmeric Dry Extract.

Loss on drying Of the capsule contents, not more than 7.0 per cent w /w after drying at 105"
for 2 hours (Appendix 4.15). Use 1.0 g.

Microbial limit Comply with the requirements for Category 1A in the “Limits for Microbial IN\V 4
Contamination” (Appendix 10. 5} .r‘“-b\

Assay Carry out the determpﬁfﬁon as described in the “Ultraviolet and Visible Spectré%hn-
tometry” (Appendix 2.2). ?Q;\ W
Standard curcumm_ﬁ‘d{ﬁtmn Dissolve an accurately weighed quantity of Curcumin RS
in methanol. Dilute qﬁiﬁitaﬁveiy and stepwise with methanol to obtain a solution having
a known concent tion of about 30 ug of curcumin per mL.
Standard ciircumin curve Transfer into five 50-mL volumetric flasks, 2.0, 3.0, 4.0, 5.0 and
6.0 mL of ‘?yﬁﬁ‘nﬁ:‘ curcumin solution, dilute to volume with methanol, and mix. Measure the
absorbanees of the standard solutions at the maximum at about 420 nm, using methanol as
the bl (Appendlx 2.2). Plot the readings and draw the curve of best fit: the curve shows
thg&?rrelatmn coefficient of not less than 0.995. Q‘:}
N
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~,

Assay prgg‘@ﬁnn Weigh and mix the contents of not less than20 Turmeric Dry Extract
Capsules. Tb,nsfer an accurately weighed portion of the capsule nts, containing about
50 mﬁmumilmids, to a 100-mL volumetric flask, add 70 methanol and sonicate for
15 . Adjust to volume with methanol. Dilute quantitatively with methanol to obtain

ion containing 2.5 mg of curcumin per mL. Prepa:&y'&ee replicate samples for each
hlysis: the relative standard deviation is not more an'2.0 per cent.

Procedure and Calculation Measure the absorbance of Assay preparation at the
maximum at about 420 nm, using methanol as the ﬁﬁnk By reference to the Standard

curcumin curve, calculate the content of cu oids as curcumin, C;H,,O, in the portion
of the Capsules taken.
~ 4
Other requirements Comply with uirements described under "Capsules” Qb
(Appendix 1.16H). & °‘&\
A o
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Arcarﬁg.%’fqah’é Flavae Caulis ,f:&\ \Y
Arcaa& isia Flava Stem oy

%&’tegmy Stomachic, antidiarrheal, antibacterial. ,,\”{‘b\o

Arcangelisia Flava Stem is the dried stem of A‘#ﬂkeh‘sin flava (L.) Merr. (Family
Menispermaceae), Herbarium Specimen Number: Q&,‘lgc 857, Crude Drug Number: DMSc 426.

Constituents Arcangelisia Flava Stem cuntamfﬁerberme as the major alkaloidal component.
It also contains other isoquinoline alkalo ’d‘&fe g., columbamine, palmatine, jatrorrhizine),

diterpenoids, etc. ‘L\ -::‘>

Description of the plant (Figs. la,,l:b\j‘&}rge climber, woody, glabrous, dioecious; stem up to ‘g:&\
5 cm in diameter, wood yellow, exydmg yellow sap when cut, bearing prominent cup-like, No o
petiole-scars. Leaves usua ly,éi?afe elliptic-ovate or bmadl}r ovate, 10 to 25 cm lon%mﬁ ()
19 cm wide, base usuail],,r mﬂﬂded truncate or shght y cordate, apex abruptly ac rﬂiﬁte,
palmately 5-nerved at the base and with 1 to 3 pairs of lateral nerves, usually : risi g from
above halfway along the midrib, both surfaces usually with a rather obscu;&ﬂlculum
coriaceous; petiole 4 to 20 cm long, swollen at both ends, geniculate at aﬁuﬁnﬂombmnm
axillary or cauliflorus paniculate, slender, 10 to 50 em long, lateral branches spicate to
subspicate, 1 to 5 cm long. Male flower sessile or subsessile, subte i by an ovate
bracteole, about 2 mm long, strongly thickened at the base; outer'sepals 3 to 4, less than
1 mm long; inner sepals 2 whorls of 3, larger, elliptic, ovate Dxf ﬁhrmwly obovate, 1.5 to
2. nggm long; synandrium 0.5 to 1 mm long with a globose’cluster of 9 to 12 anthers. Female
flower main sepals 6, narrowly oblong with the apex beeoming reflexed, 2.5 to 4 mm long;
3 @"staminodes minute, scale-like; carpels 3, 1.5 mm long; stigma broad, sessile, papillose.
{.;-_\;3"' Infructescence cauliflorous, usually branched, 5 to 45 cm long, with thickened axis and
N branches, 3 to 6 mm in diameter, the fruits plus carpophores borne on the lateral branches,
& C':\ 1 to 3 borne together on a club-shaped, unbranched carpophore swollen at the apex, up to
"‘rb 4 cm. Fruit drupe, yellow, laterally slightly compressed, transversely subovoid, 2.2 to 3 cm
. long, 2.5 to 3.3 cm (long axis), 2 to 2.5 cm thick, drying finely rugulose, glabrous; endocarp Q\v
woody. Seeds broadly elllpsmd with ruminate endosperm, cotyledons much folded. &}«b

Description Odourless; taste, -:i; ter. U\‘\
Macroscopical (Fig. 1a) Q;“hndr:cal segmented or oblique pieces; externally bmesh
rather smooth; sectional #@v golden yellow to yellowish when fresh and brownish yeIlow
when dried, porous, witlt several successive concentric and distinctly radiate zones.
Mfcanscn_rrhrg‘éf”i’gs, 2a, 2b) Transverse section of the stem shows several layers of
rectangular, brownish cork cells and layers of lignified thick-walled, yellowish rectangular
sclerenchymaa‘eﬁq. Cortex, dark brown band of ovate parenchyma cells. Anomalous
vascularftk'i%}es, several layers of tissue bands with distinct rays, each layer separated by
layers ereids; phloem tissues, with groups of thick-walled sclereids and fibres in the
outeérmost region; xylem tissues, simple-pitted and Mrdemiplﬁed vessels, xylem fibres and
gular or oblique or elongated xylem parenchyma Gp{fi‘ﬁmmg prismatic crystals and
{mﬁ&arch grains. Pith, parenchyma cells containing pns:rfgt?c crystals and starch grains.
U‘
& Q\‘?ﬂ
*v‘;?'
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C{\ Fig. 1a  Arcangelisig flava (L.) Merr.
1. habit 2. flowering twig 3. inﬂoms@_}[@ 4. infructescence 5. stem 6. crude drug
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ﬁm} Fig.1b  Arcangelisigflzwa (L.) Merr.
1. part of vine showing leaves 2. female inflorescence
3. female flower ﬂ.{iﬁfmctescence 5. fruit
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gram of the Stem

Fi%ﬁ} Photomicrographs of Transverse Sections of :ﬁ&?&m of Arcangelisia flava (L.) Merr.

°§\ 1. cork 6. lar tissue
‘?ﬁb 2. sclereid &&%{}'lem ray
5\?} 3. cortical parenchyma ﬁQﬁ vessel
(\ 4. xylem sclereid ~.° 9. pith
5. xylem fibre ?}Q\
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No
Fig. 2b Powden;ﬁ??ug of the Stems of Arcangelisia flava (L.) Merr.

1. s in surface view 6. xylem ray in radial longitudinal
2, éﬁlls in sectional view section containing prismatic crystals
sociated with sclereids 7. xylem parenchyma containing
sclereids prismatic crystals and starch grains
r\G\ 4. simple-pitted and bordered-pitted 8. pith parenchyma containing .
qb vessels atic crystals and starch grains
o& 5. xylem fibres associated with pitted Qaéismatic crystals
(7~
N vessels
(\ ~
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Arcmgel;iﬁ%a Stem in powder possesses the diagnostic microscopical characters of
th 4 i °
€ ungrou g N
Packagia d storage Arcangelisia Flava Stem shall be kept irm&}ff—closed containers,
prot rom light, and stored in a dry place.
% N
Mé ification ﬁig}
A. Reflux 1 g of the sample, in fine porvder, with 7%@]1 of methanol in a water-bath
for 10 minutes, and filter (solution 1). Examine 2 FIE'"‘Q solution 1 under ultraviolet light

(366 nm): a yellow fluorescence is observed. N

B. To2 mlL of solution 1, add 0.5 mL ofhm”h; ¢ acid and mix well: an orange colour
develops. ,-»,E:-i\

C. Ewvaporate 2 mL of solution 1 \?__ryness, dissolve the residue in 2 mL of ether, add
0.5 mL of hydrogen peroxide TS (10 ‘?ol.@!f?s), and mix. Carefully add 1 mL of hydrochloric m‘{t&\
to form a layer: a red ring forms.at the zone of contact. o

D. Evaporate 2 mL of sohgbz&i 1 to dryness. Add a few drops of modified Dmgmdagﬁﬁz
to the residue: an orange pt%p’itate is produced. . "

E. Evaporate 5 mL of solution 1 to dryness. Dissolve the residue in 2 mL of 1.@@?;{{:"11'
acid, add a few drops of 0.02 M pelassium permanganate, and warm on a wateri%tfi: the
colour of potassium permanganate is decolorized. Al

F. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1),
using silica gel GF254 as the coating substance and a mixture of 70 volumies of 1-butanol,

20 volumes of water and 10 volumes of glacial acetic acid as the m e phase and allowing the
solvent front to ascend 12 cm above the line of application. Aﬁ[}f separately to the plate,
5 keach of the following three solutions. Prepare solutiom )'hy refluxing 500 mg of the
%@1&, in fine powder, with 20 mL of methanol for 5 ming"fqg.‘. Filter and evaporate the filtrate

inder reduced pressure to 5 mL. For solution (B), dissolve 1 mg of berberine chloride in 1 mL 4
K\‘}, of water. For solution (C), dissolve 1 mg of palmatine iodide in 1 mL of water. After removal of Q.‘:
_..-\"e; the plate, allow it to dry in air and examine under daylight, locating the spots. The .‘é
chrumatngram obtained from solution (A) shows two yellow spots (hR; values 52 to 54 and _ N\
44 to 47) corresponding to the berberine chloride spot from solution (B) and the palmatine G\

&

|
b

o
AR

"

o~

iodide spot from solution (C), respectively. Subsequently examine the plate under ultraviolet @
light (254 nm), marking the quenching spots. The chromatogram obtained from solution, A*)E\
shows two quenching spots corresponding to the berberine chloride spot from solutiﬂnQ(: )
and the palmatine iodide spt%["'ﬁzbm solution (C) and other three quenching spots Uf}g_jﬁgé
hR¢ values. Examine the &te“hnder ultraviolet light (366 nm); the spots due to berberine
chloride and palmatine jdide show yellow fluorescences. Several other blue and one yellow
spots are also observﬁ%‘.‘ﬂ pray the plate with a 10 per cent w/ v solution of phosphomolybdic
acid in ethanol and.heat at 105 for 5 minutes; the spots corresponding to berberine chloride
and palmatine? ide are brown. Several other blue spots are also observed (Table 1); see
also Fig. 3., (9%

Repeat the same procedure on another plate but spray with modified Dragendorff TS;
the iﬂ\@dhe to berberine chloride and palmatine iodide are orange (Table 1); see also Fig. 3.

\ %
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Table 1-hR; Values of Components in Methanolic Extract of the Stems of
{\. Arcangelisia flava (L.) Merr. ﬂ Q:).
o ‘
Detecttg&\
%t hR; Value
6\\6}' Daylight UV 254 6 10 Per Modified
CentW/V  Dragendorff
@"’b% Solutionof TS
/é_} Phospho-
molybdic
Acid in s
QS\ Ethanol Q:)
- K\
1 45 - blue - - \;&
2 7-8 é.:'} quenching blue - 7y
3 12-14 > - blue - ~
4 14-15 - quenching blue blue 6(.;:\ =
5 19 - - - blue @\ =
6 25-28 - - blue - ,\é =
7 32-34 - quenching blue b@q =
8" 4447 yellow  quenching  yellow \, wn orange
9" 52-54 yvellow quenching yellow o& rown orange
10 57 = = blue? =
2% 62-64 - - ye%\gb - =
66-67 - _ blue =
oé{&\ 13 82 - - Q‘S blue -
14 88 3 = blue - 2
“h\"" 15 96-97 - - = dark blue -
16 98 = 5 - dark blue =
*palmatine iodide \
**berberine chloride (\QV‘
N
&

Loss on drying Not more

(Appendix 4.15).
Acid-insoluble ash
Total ash Notm

f‘l
Ethanol-solu

t@ .0 per cent w/w after drying at 105" to constant wenﬁ%?

N@m than 0.5 per cent w/w (Appendix 7.6).
an 3.0 per cent w/w (Appendix 7.7).

xtractive Not less than 4.0 per cent w/w (Appendix 7.12).

Waler-st}l@e extractive Not less than 4.0 per cent w/w (Appendix 7.12).

Chl
A

&
(\@

&;Q}etine content Not less than 2.0 per cent w/w, cal
rmined by the following method.

Standard berberine chloride stock solution '{w
previously dried at 110 for 4 hours and accura }_‘} eighed, to a 50-mL volumetric flask,
dissolve in 30 mL of methanol, dilute to volu

rm-soluble extractive Not less than 1.0 per cent zv,f w (Appendix 7.12H).

on the dried basis, when
er about 40 mg of berberine chloride,

th a mixture of 1 volume of hydrochloric acid

and 100 volumes of methanol, and mix.

& é@
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erine chloride solution Dilute Standard berberine chloride stock solution

d stepwise with a mixture of 1 volume of hydrochlowic acid and 100 volumes
obtain solutions having known concentrations of S»@:ﬁ%, 240, 320, and 400 pg
per pectively. @N

S?ndard berberine chloride curve Place 2.5 mL of eas%t ndard solution in separate

%{ﬂamium oxide minicolumns (about 15 x 1 cm), pret v filling the minicolumns with

5 g of neutral aluminium oxide using wet method an shing with about 15 mL of ethanol.
Elute each column with 15 mL of ethanol in portio .giég::bine the eluates in a 25-mL
volumetric flask and dilute to volume with eﬂmé? Pipette 10 mL of each solution into
separate 25-mL volumetric flasks and dilute to'volume with 0.5 M sulfuric acid. Measure the
absorbances of the solutions obtained at é?‘laximum at about 345 nm, using 0.5 M sulfuric
acid as the blank (Appendix 2.2). Plot adings and draw the curve of best fit.

Procedure Place 500 mg of A&c@e isia Flava Stem, in fine powder and accurately &’Q‘
weighed, in a soxhlet extractor o ,?spropriate size. Add 25 mL of a mixture of 1 volume 0f,
hydrochloric acid and 100 volu f methanol, extract to colourless and allow to cool, Do
Quantitatively transfer the &ﬁact to a 50-mL volumetric flask and dilute to volu it
a mixture of 1 volume of hydrochloric acid and 100 volumes of methanol. Transfer2's mL of
this solution to an aluminium oxide minicolumn, and proceed as directed under Standard
berberine chloride curve, beginning with “pretreated by...". Read the absor of the
resulting solution, and by reference to the Standard berberine chloride e, calculate the
content of berberine in the Arcangelisia Flava Stem taken using iig‘i\and 336.37 as the

¢ . . ! SR,
molecular weights of berberine chloride and berberine, respectively:

> o
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Fig.3  Thin-Layer Chromatogram of Methanolic Extract of the Stems of 5,?..3
Arcangelisia (L.) Merr. ,;;‘?
1 = osolution (A) o
2 solution (B)
%@ solution (C)
“1" = detection under daylight
25‘1[ = detection under UV light (254 nm)
@\ I = detection under UV light (366 nm)
,..\@ IV = detection with a 10 per cent w/v solution of
Q\ phosphomolybdic acid in ethanol
Qb"'\ V = detection with modified Drage@]rﬁ TS
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'ﬁﬁ“ﬁaﬁﬂiﬁ}l&hﬂN HUA KHUEN), ‘Hﬁi&#ﬂ (KHAMIN KHUEN) _3;"1;\? N

Cateé’bry Stomachic, antidiarrheal, emmenagogue. \:;;}"‘

Q‘» hamin Oi is the dried rhizome of Curcuma sp. Wmin Oi" (Family Zingiberaceae),

Crude Drug Number: DMSc 0271. iﬁ}~é

Constituents Khamin Oi contains Curmminoidb;{t%'which curcumin, desmethoxycurcumin,

and bisdesmethoxycurcumin are its major cofmponents. It also contains volatile oil, etc.

o
Description of the plant (Figs. 1a, 1b) Pe;éh:['%;l herb; rhizome well-developed, mostly above
ground, obconical to oblong-ovoid, b]{ﬂi’;‘a‘lEd, orange-yellow or pale yellow within, ::u'lt:'umatiE:’,;S\i:‘i>
leafy shoots up to 2 m tall; bearing. to Y leaves. Leaves simple, oblong-lanceolate, up to
90 cm long, up to 25 cm wide, apéx acuminate, glabrous or pubescent, base acute decurtent;
petioles long, narrowly winged? Inflorescence scape from the rhizome, appearing before the
leaves; peduncle 5 to 15 em long; spike cylindric, usually gradually widened to\.ﬁhﬁ*apex,
10 to 18 cm long, 6 to 8 cm in diameter; primary bracts numerous, lower ones ha ;&ray
connate, free part obliquely erect, 3 to 8 cm long, bracts usually increasing i ghgth to the
apex of spike, those of the lower bracts pale green or whitish, coma bract'free and spreading,
usually red-purple or violet; bracteoles hairy. Flower pale yellow; ca})éﬂ"rairy, tubular,
white or white with red teeth; corolla about 4 em long, tube white q;r;ye lowish, lobes ovate
or oblong, white with pink; labellum orbicular or obovate, bi;lgsl:ag%ﬁ yellow or white with
yellow median field; petaloid staminodes oblong-obovate, e yellow; ovary inferior,
trilﬁ:t,m]ﬂr. Fruit capsule, ovoid, trigonous. Seeds oblong, ﬁt,l%i'a'te.

-Ga.?@ﬁﬂﬂptlﬂﬂ Odour, characteristic and aromatic; taste, srfig]'ltly bitter and pungent.

a
Macroscopical (Fig. 1a) Dried slices of primary rhizomes and branched annulate tubers ~
vary in size, shape and thickness; somewhat crooked, orange-yellowish brown to greyish ,é\%
brown; enclosed or nearly enclosed with outer cork layer, covered with coarse trichomes. 2N\
Pseudoendodermal rings are seen in horizontal and oblique slices. (.E\
Microscopical (Figs. 2a, 2b, 2c¢) Transverse section of the fresh rhizome shows epidermis, D
composed of a layer of rectangular cells; covering trichomes, unicellular and uniseriate 2N yi
multicellular, Storied cork, several layers of rectangular cork cells. Cortex, composed cgf &
broad zone of thin-walled pqul;e.'n:i;h}rma cells, filled with numerous starch grains, mn:'eiq:?ﬁ
which containing brownishyellow oleoresin or yellowish oil droplets. Pseudoendodeérmis,
a circular layer of comp,_r@.%:ﬁ‘d rectangular cells, enclosing a broad zone of parenchyma cells
similar to those in cortex:’ Vascular bundles, not yielding the reaction with phloroglucinol TS,
scattering dens.elég.gﬁ erneath endodermis; vessels, spiral, scalariform and reticulate.
Khamin Oijin‘powder possesses the diagnostic microscopical characters of the unground
--,\\ LE
drug. f'L’tELﬂ

Contra-indication It is contra-indicated in pregnant women.

™
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N f‘f:b
» Fig.1a  Cuyéyma sp. “Khamin Oi"
1. and 2. habit 3. infloreseerice 4. fresh rhizomes 5. crude drug
N
a3
Q‘.\
@&

Ly \Q::} - ﬂq‘::}



C\\ Fig.1b  Curc @ “Khamin Oi"
1. habit 2. rhizome 3. scapose inﬂumscﬁb&i& the end of primary bract and single floret

enlarged) 4. single floret 5. en with anther and spur, and stigma
~
~&
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Q@

Fig. 2a é‘@ tomicrographs of Transverse Sections of the Rhizome of Curcuma sp. “Khamin Oi”

A. Transverse Section of the Rhizome

4
B. Cortical Parenchyma
C_ Partof Sectional View 039
1. trichome @range-.yeﬂow colouring matter
2. epidermis g,gé? pseudoendodermis
3. cork layers N7 8. oil droplet
4. parenchyma 2‘0 9. starch grain

5. vascular bundle
&
&
~

r\Qb' -\
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Fig.2b  Photomicrographs of Powdered Drug of the Rhizomes of Curcuma sp. ¢

“*Khamin Oi"
1. cork cells insurface view 5. parenchyma cells contaifing
2. cork ce | sectional view large starch grains
3 sl‘a:%ins 6. scalariform vessels
4, yma cells containing 7. spiral vessels
2 Small starch grains 8. unicellular trichome
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Fig. 2¢ @rawings of Powdered Drug of the Rhizomes of Curcuma sp. “Khamin Oi"

o

A

“5\

~Lcork cells in surface view 6. scalariform vessels
2. cork cells in sectional view Z, 5pirﬁal vessels
3. starch grains 8. unigellular trichome
4. parenchyma cells containing 9. ents of uniseriate
small starch grains o@qu]ticellular trichomes
5. parenchyma cells containing ﬁ\'ho
large starch grains ~,
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Kﬁ@on (B). Other spots are purple and violet (Table 1); séﬂa
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Packaging and@ge Khamin Oi shall be kept in well-closed containers, preferably of
metal or glgéﬁl otected from light and stored in a cool and dry p]ag
Iden

Agﬁxtract 10 mg of the sample, in powder, with 2 mL of a@m anhydride, add a few

P& of sulfuric acid and observe under ultraviolet light [g@m} the solution shows

@?md red colour. N

B. Carry out the test as described in the Thm—t@@ Chromatography” (Appendix 3.1),
using silica gel G as the coating substance and a re of 49 volumes of teluene, 49 volumes
of chloroform and 2 volumes of absolute ethanol e mobile phase and allowing the solvent

front to ascend 17 cm above the line of app
each of the following two solutions. P

tion. Apply separately to the plate, 5 uL

solution (A) by placing 1 g of the sample, in "2‘;)
powder, in a stoppered test-tube, addi mL of methanol and shaking for a few minutes. a&‘-
Set aside for 1 hour and filter. Fo ion (B), dissolve 1 mg of curcumin in 1 mL of m-:athm%
After removal of the plate, allo .?tu dry in air, and examine under ultraviolet light ..

(366 nm), locating the spots chromatogram obtained from solution (A) shows ;@éral

spots of different colours. {50 orange-brown spots (hR; values 24 to 26 and 1240;25} and

one yellow spot (hR; value 6 to 8) correspond to the spots of curcumin and it

ethanol and heat at 105 for about 10 minutes; the spots due to curcumi its derivatives
are brown. Other spots are blue (Table 1); see also Fig. 3. &\
Repeat the same procedure on another plate but spray with manillin-sulfuric acid TS
and heat at 105" for about 10 minutes. The chromatogram Ubig.amg’d from solution (A) shows
three orange-brown spots corresponding to the spots of cu &ﬁ' and its derivatives from

so Fig. 3.

q::‘
@ G\S,\
&

q:.\‘h
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Table ¢ Values of Component in Metanolic Extract of the Rhizomes of

“ P é
q{\ wrcuma sp. “Khamin Oi D
W —
0’5} ﬁe!ectmn@
Sge;t;,, R; Value e
Q\ UV 366 10 Per Cent W/ y@ution Vanillin-Sulfuric Acid TS
of Pirlﬂsphﬂmg%@l‘ Acid in
— - 1
1 4-6 orange-blue .7 blue purple
pF 6-8 yellow ‘,\(‘i\ brown orange-brown P
3 8-10 - O blue purple D>
4" 12-15 orange—bmvkg:w& brown orange-brown OQ‘
5 15-18 blue-gree ™ blue violet °§\
6 18-19 = blue violet g::;\n
7" 24-26 orangeg}nwn brown urange-t"i}ﬁt’n
8 26-28 blue-green blue pu'f’ﬁg
9 32-35 = blue @'@let
10 35-38 = blue ’éﬁiolet
11 41-44 = blue violet
12 44-46 - blue N violet
13 44-51 blue-green - o&ib -
14 52-54 = blue *"".3"5 violet
? 56-59 = blue o0 violet
65-69 = blue Q\é}' purple
o&\ 7 72-78 = blue violet '
f{"'h\:“ *curcumin and its derivatives é@.
S &
%\ Water Not more than 11.0 per cent v/ w (Azeotropic Distillation Method, Appendix 4.12). ~
) Acid-insoluble ash Not more than 6.0 per cent w /w (Appendix 7.6). » 9‘53\
Sulfated ash Not more than 1$ per cent w/w (Appendix 5.3). o‘g‘b
Volatile oil Not less than 4 cent v/w, calculated on the anhydrous basis (Appen 3H).

Use 10 g, in fine potvder, a tely weighed. Use 100 mL of water as the distillation liquid and
a 500-mL round-botto ask. Distil at a rate of 2 to 3 mL per minute for 5 hours, Use 2.0 mL
of xylene in the gr d tube.

Dose 4.5to g{:\
o

qb""\@ 4
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Fig.3 Thin-Layer Eﬁmatogram of Methanolic Extract of the Rhizomes of
Curcunia sp»"Khamin Oi”
1 %'b Jution (A)
(5 solution (B)
% = detection under UV light (366 nm)
th = detection with a 10 per cent w/v solution of phosphomolybdic acid in ethanol
AU = detection with vanillin-sulfuric acid TS °
N K\
Q &
s o>
N ~
AN

@“'é@
>

&{h

-\



\o‘a:l
A

LAN
210 %@\ ° THP 2021 VOLUME I
~
29 (KHING) b\
Zingibegggéicinalis Rhizoma o\‘“\l‘%"b
Ging%\ﬂ \r:;i‘\\
;{i‘%ry Carminative, antiflatulent. pﬁ\{;‘b\}

Ginger is the dried rhizome of Zingiber aﬁ?cinﬂf‘é:nusme (Amomum zingiber L.)
(Family Zingiberaceae), Herbarium Specimen N er: BKF 193777, Crude Drug
Number: DMSc 1145. !%:\.

Constituents Ginger contains oleoresin prq“lgominantly consisting of gingerols, shogaols and
volatile oil. Its volatile oil comprises zingiberene, borneol, geraneol, etc. It also contains Q‘>
fatty acids, starch, etc. o \&\_ o.&\
Description of the plant (Figs. n?fb} Perennial herb; pseudostem up to 2 m tall; Ieaf@x
subterraneous rhizome branched) thick, fleshy, yellowish inside, strongly aromatic. §
Leaves simple, alternate, sessile, lanceolate or linear-lanceolate, 10 to 30 cm ]nng, ‘?E:- 3ecm
wide, apex acute or acuminate, base obtuse, sheathing; ligule membranous, 2 t&:’% m
long, bilobed. Inflorescence arising from rhizome, spike elliptic to oblong, l‘%cm long,
2 to 3 em wide; peduncle erect, up to 25 em long, with 5 to 9 green sheaths; bract imbricate,
free, green, incurved, globose, obrhombic or obovate, 2 to 3 cm long, 2 .5 cm wide, apex
obtuse, glabrous on both sides, cream to creamy yellow on margin_;gﬂ“&*ﬁp, sharp apex tip;
bracteole elliptic-oblong, cirrated, 2.5 to 2.8 em long, 1 to 1.5 cm ﬁb&é’, apex obtuse or
teethed, glabrous; corolla tube 3-lobed, 2.2 to 2.5 cm long, gl %1';;1‘5, white, dorsal lobe 1.7 to
1. ;qu long, about 8§ mm wide, lateral lobes 1.6 to 1.7 cm l&ﬁg—é to 5 mm wide: labellum
icuously 3-lobed, midlobe rounded or obovate, abtut 1.6 cm long, 1.3 to 1.4 cm wide,
\“apex truncate or emarginate, dark red with yellow blotches at base, side lobes about 7 mm
c,\:;a long, 5 to 6 mm wide, apex acute, dark red with scattered creamy dots; anther about 1 cm
.r-\-'f’ long, about 3 mm wide, filament about 3 mm long, flattened, appendage 7 to 9 mm long,
& {\ apex acute, dark red; stylode unequal, 7 to 8 mm long; ovary inferior, glabrous, 3-loculed,
~, each locule with several ovules. Fruit capsule, oblong. Seeds numerous, blackish, arillate. ~

&

Description Odour, characteristic and aromatic; taste, pungent and aromatic. . &QE:}

Macroscopical (Fig. 1a) Unpeeled, horizontal, irregularly branched and vary in size. 55""-6\‘
Externally light brown with Icﬁé‘g}h.ldinal wrinkles and distinct annulated nodes; branghed
parts usually with remains (’Sﬁﬁle leaves, apex with stem scars or buds. Texture co@p%ct,
fibrous; fracture yellowi&k‘%ﬁ‘:mwnish.

Mictroscopical (Fi , 2b) Transverse section of the rhizome shows epidermis, storied
cork, cortex, pseudoendodermis, and vascular bundles. Epidermis, a layer of thin-walled
rectangular cel .Qﬂtnried cork, layers of thin-walled, suberinized rectangular cells. Cortex,
thin-walled parenchyma cells containing numerous starch grains and/or oil globules, some
of which ining yellow oleoresin. Pseudoendodermis, a layer of small thin-walled
rectang.ﬁﬂé\r cells. Vascular bundles, scattered in cortex, containing xylem and phloem
ﬁssmmﬁ,"gvessels, mostly scalariform and reticulate. 6

ob "’\Q:}
_ m& N
s
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Fig.1a  Zingiber qﬁcﬂmh’ Roscoe
1. thizomes, showing lower pa;tf?if'ﬁseudnstems and young spike
2. pseudostems and leaf blades 3. sp_.i'kglﬁn.r'ith flowers, one in full bloom (front view)
4. flower (oblique vignj)"-_g:ﬁ. mature rhizome 6. crude drug
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Fig.1b  Zingiber officinale R

ke 2, inflorescence (spike)
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Fig. 2a sverse Section of the Rhizome of Zingiber officinale Roscoe
A" Diagram
,-\Q\ B. Part of Sectional View 4
Qb 1. epidermis 5. r@(‘n}rma containing
@ 0&\ 2. storied cork ch grains and oil globules
< 3. parenchyma %ﬁ}ﬁudoendndemis
A, 4. parenchyma containing ,\d"a\}?’ vascular bundle

Q\ yellow oleoresin ?{\\'
’é@
~
&
Y

?0;»-
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A~ 100 um
N
Fig. 2b %ened Drug of the Rhizomes of Zingiber officinale Roscoe
@ starch grains and altered 6. parenchyma containing
,.\G\ starch yellow oleoresin
qb 2. parenchyma containing 7p yma
starch grains 8. ariform vessel
‘:}':& 3. oil globules iﬂ%'etjculate vessel
(.:Q 4. storied cork in sectional view J}QB septate fibres
Q\ 5. storied cork adjacent with ~\

parenchyma in surface view g}(,\
A
Q\"\
~
r\qb M0

0@
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Ginger in po r}er possesses the diagnostic microscopical characters of the unground

drug. Laye thin-walled cells of storied cork, parenchyma cnntalcgng starch grains,
and [ or ag starch, and /or yellow oleoresin are characteristic. "\v

[ A \
Wa l’l'lﬁ;b :“\

,;;TBB It should not be used in children under 6 years of '.and in pregnant women.
b\'\ 5 It should not be used in patients with bile duct mggectmn except under medical
supervision. AN
3. Concomitant use with anticoagulants agd@adﬁplatelets should be used with caution.

Additional information Ginger containing not {é&sa than 2 per cent v/w of volatile oil can be
administered orally as an anti-emetic. f_{.gﬁ'

Packaging and storage Ginger shall pt in well-closed containers, preferably of metal o m&\qb
glass, protected from light and ﬁt@%ﬁun a cool and dry place.

Identification 30"5—

A. Dissolve 50 mg of tifz%ldue obtained from Ethanol-soluble extractive in 25 rﬁlfzif
water and extract this solution with two 15-mL portions of ether. Combine the e}h@‘extracts
and evaporate to dryness. To the residue, add 5 mL of a 75 per cent v/v soluti 2 of sulfuric
acid, and 5 mg of vanillin and then mix well. Allow to stand for 15 mmutes%gzdd 5 mL of
water: a bright blue colour develops. (l;

B. Tolgot the sample, in powder, add 5 mL of a 50 per cent v lution of glacial
acetic acid, Shake vigorously for 15 minutes and filter. To the filt fmdd a few drops of
ammoniwm oxalate TS: a slight turbidity is produced. 7

¢C. Carry out the test as described in the “Thin-Layer Fh‘gmatography" (Appendix
13‘ 1sing silica gel GF254 as the coating substance and re of 40 volumes of hexane
}‘E‘hd 60 volumes of ether as the mobile phase. Apply separately to the plate as bands of

Q::‘ 15 mm, 20 uL each of the following two solutions. Prepare solution (A) by shaking 1 g of

~D°

the sample, in powder, with 5 mL of methanol for 15 minutes and filtering. For solution (B),

A8

dissolve 10 uL of citral and 10 mg of resorcinol, as the reference compounds’, in 10 mL of ~
~L

methanol. After removal of the plate, allow it to dry in air and examine under ultraviolet

light (254 nm), marking the quenching bands. The chromatogram obtained from solution (A) Q::-
shows three quenching bands. Two quenching bands are between the bands due to F\\
resorcinol (hR; value 30 to 33) and citral isomers (hR; values 70 to 72 and 73 to 75) in the 'ﬁb
chromatogram obtained from s_é}utmn (B) and one quenching band is below the resor¢i

band. Examine the plate u@s@? ultraviolet light (366 nm) through the cut-off filter; SEIE blue
and several green-blue ﬂhg‘“'fescent bands are observed. Spray the plate with vanillin-sulfuric
acid TS2 and heat at 1052For 10 minutes. The chromatogram obtained from solution (A)

shows one violet-grey, one brown-yellow and two violet bands below the red band due to
resorcinol in th omatogram obtained from solution (B). It also shows one dark violet

band abov @two violet bands due to citral isomers in the chromatogram obtained from
solution ‘,@ [and two violet-grey and two violet bands between the bands due to resorcinol

and ci{iigl_ isomers (Table 1); see also Fig. 3.

~ é
Q &\f:}

o
&) N

J \\:F'

ICitral and Resorcinol are not marker compounds f:Jr Gi ,;?"'- They are used as the reference compounds for the
purpose of TLC identification. {.-* EKLB‘

ﬁq'} " T\Q.‘}
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Table 1 ,\Values of Components in Methanolic Extract nf the Rhizomes of
ingiber officinale Roscoe

E ft.‘)
% D‘S\ Detec%
’} hR; Values
< f
Q\d} UV 254 uv 365":: Vanillin-Sulfuric Acid TS2
& h\

1 4-5 - ‘;}H—‘ violet-grey

2 1315 /]C?‘ lue brown-yellow

3 20-22 weak quenc:hm 7\ “green-blue violet

4 2325 - ,\%\ green-blue violet 4
5 35-37 Qb green-blue - Qb
6 42-43 {? = pale violet °&‘
7 44-46 m} green-blue = @

8 47-49 2 - pale violet

9 53-55 %uenchmg green-blue violet AgFi\;‘\b

10 57-58 quenching = vmlet

11 90-92 . - @wlet

Water Not more than 11.0 per cent v /w (Azeotropic Distillation Mgg&d, Appendix 4.12).
Foreign matter Not more than 2.0 per cent w/w (Appendix 7:2).
4
Aqgn;mmlubl'e ash Not more than 1.0 per cent w/w (A p% ix 7.6).
tal ash Not more than 10.0 per cent w/w (Appendix 7.7).
Water-soluble ash Not less than 3.0 per cent w/w (Appendix 7.11).

@i
a:?‘dz\
o

Ethanol-soluble extractive Not less than 5.0 per cent w/w (Appendix 7.12).
Water-soluble extractive Not less than 13.0 per cent w/w (Appendix 7.12).

Volatile oil Not less than (.8 per cent v/w, calculated on the anhydrous basis (Appendix
7.3H). Use 50 g, in coarse potvder, freshly prepared and accurately weighed. Use 200 mL

water as the distillation liquid and a 500-mL round-bottomed flask. Distil at a rate of
per minute for 5 hours. Use 2:0'mL of xylene in the graduated tube. (i\

‘C\
R
%@\

Dose 2 to 4 g a day.

fob S E‘\é>
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Fig. 3 Thin~L€ﬁé¥ Chromatogram of Methanolic Extract of the Rhizomes of
Zingiber officinale Roscoe
) 1= solution (A)
2

solution (B)

h@‘ "1 = detection under UV light (254 nm)
~© II = detection under UV light (366 nm)
Q\ HI = detection with vanillin-sulfuric acid TS2
f‘\ é_b
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smmﬂegﬁm (KHING CAPSULES) S

Gmg%; Ga_“pﬁuh.s m}?{i\“ v

Caé\eﬁ_;gry Carminative, antiflatulent, anti-emetic. No

i'f:\ Ginger Capsules contain an amount of powdered Gii%er equivalent to not less than
90.0 per cent and not more than 110.0 per cent of the labelled amount of gingerols,
gingerdiones and shogaols, and not less than 9 .g:p r cent of the labelled amount of
volatile oil, calculated on the anhydrous ba%\

Strengths available 250 and 500 mg {poy;ﬁgi’*}

Dose Carminative, antiflatulent: 2 tg\ﬁ@a day. oY
Prophylaxis of nausea and; ygm ng associated with motion sickness: 1to2g at 1ea§i}"5
30 minutes to 1 hour before tray Eﬁ’ or as needed. ,\}D .

Prevention of pnstopgxg{ e nausea and vomiting: 1 g at 1 hour before DpEl‘a‘_Ll.:

Warning {_bq’

1. Itis not recommended in children under 6 years of age.
2. It may cause gastro-intestinal disturbances and irritation in mouth ﬁ*ﬁ hmat
3. Caution should be exercised when it is to be used ooncum:tantlp',flh anticoagulants

and antiplatelets. f"\,
4. Tt should not be used in patients with bile duct nbhtmctlnqﬂgcept under medical
supervision. G, ”‘3

P kagmg and storage Ginger Capsules shall be kept in liég‘lﬂy closed containers, protected
gfirton{ light, and stored in a dry place and at a temperatu:é" t exceeding 307

N 1abe1hng The label on the container states (1) the amounts of gingerols, gingerdiones and

a
¢
r;-_;:o shogaols; (2) the amount of volatile oil; (3) the expiration date; (4) “If you are pregnant or ,é@
p ,{\ nursing, consult a qualified health care professional before using”. N
N b,
~ Identification /-\?L\
:& A. The capsule contents exhibit diagnostic structures of the powdered drug described D

under Ginger. C‘S\
B. The retention times of the major peaks in the chromatogram of the Assay prepag;‘tq‘i;\h
correspond to that of the Stan&ﬁ'd preparation, as obtained in the Assay.
C. Carry out the test aqfﬂescnbed in the “Thin-Layer Chromatography” (Appenishx 3 1),
using silica gel GF254 3\3}@}3 coating substance and a mixture of 2 volumes of n-hexane and
3 volumes of dwﬁnﬂ afi‘ﬁ(’? as the mobile phase and allowing the solvent front to ascend 10 cm
above the line pfﬁpﬁhcatmn Apply separately to the plate, as bands of 5 mm, 10 uL of
solution (A) anﬁw uL each of solutions (B) and (C). For solution (A), shake a quantity of the
capsule cup.k‘_éﬁh containing 20 mg of 6-gingerol and 10 mg of 6-shogaol, with 10 mL of
methan ixm;rd sonicate for 5 minutes and filter. Solution (B) contains 2 mg per mL of

0- g.'r’ggf?l in methanol and solution (C) contains 1 mg per m,L of 6-shogaol in methanol. After
| of the plate, allow it to dry in air and examine urld‘m' ultraviolet light (254 nm),
_marking the quenching bands. Spray the plate with mm@n“iu{fmu acid TS and heat 105 for
{“‘5\0 minutes. The chromatogram obtained from qoiuhﬁ\(ﬁs) shows two violet bands

5,\‘ w corresponding to the 6-gingerol and 6-shogaol baﬂ’&@’ from solutions (B) and (C), respectively.
'.'Z;\ " Several other bands of different colours are Dc?\ﬁ%d‘

~ B
? Gk
/"\\_

S ®
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Water Of the ¢ @e contents, not more than 11.0 per cent v/w (Azeotropic Distillation
Method, AE?IS&X 4.12). %

Microbial lifnit Comply with the requirements for Category 4 in&he “Limits for Microbial
Contamination” (Appendix 10.5).
| o
say AL

FOR VOLATILE OIL Remove the contents of not legsthan 20 Ginger Capsules, mix and
transfer about 20 g, accurately weighed, to a 500- »und-bottomed flask. Use 250 mL of
water as the distillation liquid and distil at a ratglof 2 to 3 mL per minute for 5 hours. Use
2.0 mL of xylene in the graduated tube (App 7.3H). Calculate the content of volatile oil,
in mL, in the portion of the Capsules tak;&' reference to anhydrous substance. F

FOR GINGEROLS, GINGERDIONES AND% AOLS Carry out the determination as described Qb
in the “Liquid Chromatography” Mﬂ dix 3.5).

Mobile phase A Prepare a mixture of 55 volumes of acefonitrile, 44 volumes of phns@%
acid (1 in 1000), and 1 volume ethanol. ;_;\o

Mobile phase B Use m*@hrhﬂv. . ~

System suitability solution Reconstitute the content of 1 vial of Ginger Co?%t\ﬁent
Mixture RS containing 80 pg of 6-gingerol and 150 ug of 6-shogaol in 1 mL of @mm’m’d
preparation. ~

Standard preparation Dissolve an accurately weighed quantity of Capsaicin RS in
methanol to obtain a solution having a known concentration of about'180 ug per mL of
capsaicin.

Assay preparation Weigh and mix the contents of not Ee?%@an 20 Ginger Capsules.
Tr%fer about 2 g of the powdered ginger, accurately weighed, to a glass-stoppered conical

. Add 50 mL of ethanol, insert a stopper into the ﬂa%k{}lacerate for 24 hours, shaking

Q{%ﬁzuenﬂy during the first 8 hours, and then allowing to stand for 16 hours. Filter.

&
Chromatographic procedure The chromatographic procedure may be carried out using @i

(a) a stainless steel column (25 ¢cm x 4.6 mm) packed with octadecylsilane chemically bonded .@

to porous silica or ceramic microparticles (5 um), (b) Mobile phase A at a flow rate of 1.0 mL _ ~\

per minute for not less than seven times the retention time of capsaicin (the retention time is ,\G\

about 10 minutes for capsaicin.), and (¢) an ultraviolet photometer set at 282 nm. After each Q:}

chromatographic run, wash the column as follows. z 6-&\
: L
b o
Time q\} Mobile Phase A Mobile Phase i%‘\..‘b
(Minutes) \.Gﬁ% (Per Cent V/V) (Per Cent V/V
“‘ﬂv
0 ,.,fb 100 0
AN 0 100
0 100
,\’E} 14 100 0
: 35 100 0
Fa¥ &

” o
> &
& &
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To determi@&.-}}é suitability of the chromatographic system, chromatograph Standard
preparation cord the peak response as directed under Procedure; the relative standard
deviatio plicate injections is not more than 2.5 per cent. Cl-ic,g atograph System
sm’t.-#ﬂéén!mimr and record the peak response as directed u or Procedure: the relative
ret n times are about 0.8 for 6-gingerol, 1.0 for capsaiciq:g.gl 1.9 for 6-shogaol. The
tion factor, R, between the 6-gingerol and the capsafch peaks is not less than 3.0 and
the resolution factor, R, between the capsaicin and th hogaol peaks is not less than 10.0.
The symmetry factors for 6-gingerol, 6-shogaol and capsaicin peaks are not more than 2.0.
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Procedure Separately inject equal volumes{about 25 L) of Standard preparation and
Assay preparation into the chromatograph, Wthe chromatograms, and measure the
responses for the major peaks. g 4

Calculation Calculate the percentage of the labelled amount of gingerols, gingerdiones, ‘2{)
and shogaols in the portion of th%CaEﬂlies taken by the expression: oé:x&\
No

6*;%) x C x (V/D)x (W/L) x 100, f-f?’\o

in which ry; is the sum of the peak responses for gingerols, gingerdiones, and sl'@‘gsls from
Assay preparation, rg is the peak response of capsaicin from Standard preparati F:%E is the
concentration, in mg per mL, of Capsaicin RS in Standard prepavation, V ig.-ténal volume,
in mL, of Assay preparation, D is the weight, in mg, of the portion of capSnles taken, W is the
average weight, in mg, of the capsule content, and L is the labelled amount, in mg per
capsule, of gingerols, gingerdiones, and shogaols. N y
(Note Calculate the sum of the peak responses due to ginger® r}3‘11-.'1 gingerdiones occurring
at é$|ut the following retention times relative to 1.0 for ca in: 0.8 for 6-gingerol, 1.5 for
gerol A, 2.2 for 8-gingerol B, 2.5 for 6-gingerdiol, 2.6for 6-gingerdione, 3.4 for

~10-gingerol, and 5.2 for 8-gingerdione and calculate the sum of the peak responses due to 4
o shogaols, occurring at about the following retention times, relative to 1.0 for capsaicin: )
/“fb 1.9 for 6-shogaol, 4.2 for 8-shogaol, and 5.8 for 10-shogaol.) r\"é.
3;-'-.0(\ Other requirements Comply with the requirements described under "Capsules” G\
o (Appendix 1.16H). N
. Q\Q"”
GOSN
&
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Ginger "EQS _.{i‘& v
Cate@ry Carminative, antiflatulent, anti-emetic. \3}""

"\ Gmger Tea contains an amount of powdered Glndg&d%quwalent to not less than
QL'I 0 per cent and not more than 110.0 per cent of tP&gliaEelled amount of gingerols,
gingerdiones and shogaols, and not less than 90,0.per cent of the labelled amount of

volatile oil, calculated on the anhydrous ba.g.;_d'%\
b

Strengths available 1,2and 3 g [powder)(\f@pphed in a sachet.

Dose Carminative, antiflatulent, anh@@epma one sachet, containing 1 to 3 g of powdered -;;‘>
ginger, prepared as an infusion b;v_s‘d‘é;king each with 150 mL of boiling water for 10 rnmu “%\
twice a day. N
Prophylaxis of nausea an %mhng associated with motion sickness: one sachsﬁ‘f'c
containing 1 to 2 g of powdemd ginger, prepared as an infusion by soaking eacb h'150 mL
of boiling water for 10 minutes, at least 30 minutes to 1 hour before travelling gr“as" needed.
Prevention of postoperative nausea and vomiting: one sachet, containi; IJQ of
powdered ginger, prepared as an infusion by soaking each with 150 ml_"\m‘f‘\bﬂﬂmg water for

10 minutes, at least 1 hour before operation. f_\\g A
Warning {\ ‘1..:*
1. Itis not recommended in children under 6 years of age.. ™

Qé» It may cause gastro-intestinal disturbances and lrrltaﬁ‘gn in mouth and throat.
Caution should be exercised when it is to be usei{_ﬂn‘mmltant]}r with anticoagulants
d antiplatelets.

\\O 4. It should not be used in patients with bile duct obstruction except under medical
rxf-b “ supervision.
& 5:\ Packaging and storage Ginger Tea shall be kept in well-closed containers, protected from ]
light. A

Labelling The label on the container states (1) the amounts of gingerols, gingerdiones and&Q\“
bhogaols, (2) the amount of volatile oil; (3) the expiration date; (4) "If you are pregnant D@

nursing, consult a qualified he@"i@ care professional before using”. %1
Identification 9‘33 N
A. Thetea mnten{e‘gﬁﬁibit diagnostic structures of the powdered drug described under
Ginger. ¢
B. The tea Cgtﬁe\‘nts comply with the tests for Identification A, B and C described under
Ginger Cu;mcfv
Water Of tl:hgftea contents, not more than 11.0 per cent v/ w (Azeotropic Distillation Method,
Appen&ﬁ“ﬂl 12).
Microbial limit Complies with the requirements for Categm:y 2 in the “Limits for Microbial
. ?an?anunatmn (Appendix 10.5). "‘\“"r
A / \cﬂ
° ~AD
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Assay
FOR UD@IL Mix the contents of not less than 20 sachets of %r;ger Tea and transfer
about 20 rately weighed, to a 500-mL round-bottomed flas 250 mL of water as

the d@ﬁilhﬁon liquid and distil at a rate of 2 to 3 mL per minutefor 5 hours. Use 2.0 mL of
xyl m?n the graduated tube (Appendix 7.3H). Calculate ﬂ'\s;E@ tent of volatile oil, in mL, in
gaébm*tion of the Tea taken with reference to anhydmusrs@bstance.

" FOR GINGEROLS, GINGERDIONES AND SHOGAOLS Cartg‘-out the determination as described

in the “Liquid Chromatography” (Appendix 3.5).

Mobile phase A, Mobile phase B, System suitability solution, Standard preparation,
Chromatographic procedure, and Procedur ceed as directed in the Assay under Ginger
Capsules. f..\:i‘ §

Assay preparation Grind the cont of not less than 20 sachets of Ginger Tea to fine Qb
potwder. Transfer about 2 g of the W)M@“Ered ginger, accurately weighed, to a glass-stoppere
conical flask. Add 50 mL of ethangl, insert a stopper into the flask, macerate for 24 hours
shaking frequently during theﬁ%&f 8 hours, and then allowing to stand for 16 hours. Filter.

Calculation Calculate t@pcrcentage of the labelled amount of gingerols, gin@iﬂaneﬁ,
and shogaols in the portion of the Tea taken by the expression: J‘g.b

(rufre) % € % (V/D) % (W/L) 100, Q

222 THP 2021 VOLUME I

in which ry, is the sum of the peak responses for gingerols, gingerdiones&q\fl‘:fﬂ shﬂganls from

Assay preparation, rs is the peak response of capsaicin from Standard préparation, C is the

concentration, in mg per mL, of Capsaicin RS in Standard preparatioi; V is the final volume,

in mL, of Assay preparation, D is the weight, in mg, of the porti e tea taken, Wis the

averg;ge weight, in mg, of the tea content, and L is the lahegeq\g ount, in mg per sachet, of
ingerols, gingerdiones and shogaols.

.
( ote Calculate the sum of the peak responses due to giggemls and gingerdiones occurring

&
\::Z\ at about the following retention times relative to 1.0 for capsaicin: 0.8 for 6-gingerol, 1.5 ¢
7 for 8-gingerol A, 2.2 for 8-gingerol B, 2.5 for 6-gingerdiol, 2.6 for 6-gingerdione, 3.4 for ’é'@\
4 N\ 10-gingerol, and 5.2 for 8-gingerdione and calculate the sum of the peak responses due to ~
ﬁ\% shogaols, occurring at about the following retention times, relative to 1.0 for capsaicin: 1.9 for ,\G\
: 6-shogaol, 4.2 for 8-shogaol, and 5.8 for 10-shogaol). Q.-‘
Other requirements Complies with the requirements described under “Herbal Teas” @,\?@
(Appendix 1.16H). é D\)‘
g A
) 0
9%
o
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Ha isi;}i‘iae Perforatae Radix \:"5&

}i\ isonia Perforata Root o'f-;“o

& ~

Category Antipyretic, antidiarrheal. 4, N\

r AN

Harrisonia Perforata Root is the dried root pf:ﬁarrism:fu perforata (Blanco) Merr.
(Paliurus perforatus Blanco) (Family Rutaqe,a{éﬁ‘lerbarium Specimen Number:
DMSC 5218, Crude Drug Number: DMSg¢1080.

e
. o>
Description of the plant {Figsﬂ,d@‘ ib) Erect or straggling shrub, up to 5 m tall; ralrelj,‘r;\%‘"“;;D .
small tree: thorn conical, Streié'ﬁ or slightly curved, woody cylindrical-shaped in 0];1\"1:
stem. Leaves spirally arranged, imparipinnate, with 1 to 7 pairs of leaflets, up to 20.cm
long; petiole reddish, 0.5 to 4.5 cm long; rachis narrowly winged; leaflet subsessile, lanceolate
or ovate-oblong, 1 to 5 em long, 0.5 to 2 cm wide, apex acute or obtuse, bas:ﬁ&:fe or
obtuse, unequal-sided, margin crenate-serrate, glabrous, sometimes pubéseent on nerves.
Inflorescence cymose, 8- to 20-flowered, in upper leaf axils and end qﬁ.“ , 12 to 20 ecm
long, rarely solitary flower; peduncle 7 to 11 em long. Flower pugﬂ’ﬁh red outside,

creamy white inside, pubescent; pedicel 3 to 4 mm long, pubescen G

Constituents Harrisonia Perforata Roq_? ontains limonoids (e.g., harperfolide, harrisonin,
obacunone) and chromones (e.g.,&e\;&‘&ramone]. It also contains coumarins, sterols, etc.
7

; calyx small, 4- or
5-lgbed, lobe broadly triangular, apex obtuse, pubescent out:i_.i ;petals 4 to 5, oblong-obovate
orlanceolate, 5 to 9 mm long, 2 to 4 mm wide, apex acute/pubescent on both surfaces;

5 n\;ens 8 or 10, filament 6 to 8 mm long, whitish, glahr@% Lor pubescent, attached to edge of

. *I\E"ﬁ'up-shaped disc; ovary superior, 0.5 to 1 mm long, 4- or 5-loculed, ovule 1 per locule, style 5 y
;:'..;"‘-0 to 8 mm long, pubescent, stigma knob-like. Fruit berry, subglobose, 4 to 9 mm long, 1 to ; @
: G\“'\ 1.5 em wide, slightly lobed, glabrous, endocarp hard, with 3 to 5 seeds. k,\;é‘
ﬁf:b\ Description Odourless; taste, bitter, ,_é?\

&

Macroscopical (Fig. 1a) Obliquely, longitudinally or transversely sliced roots, varied in 2%
shape and size; bark 1 to 3 mm thick, greyish brown to brownish, with scattered irregu]ag; )
scars; wood pale yellow with dark brown rings in the centre. \

Microscopical (Figs. 2a, 2];,}% 2d) Transverse section of the root shows peridernj.&uﬁ;}i‘ex,
phloem, vascular cambium;*and xylem. Periderm, several layers of small rectangular tork
cells. Cortex, various siz’élé(&nd shapes of thin-walled parenchyma cells, fibres, and round- or
oval-shaped lysigenqi.@'ﬁtercellular spaces, some containing yellow or brown substance;
with starch gral‘in‘,s.._flélfaw or brown substance, and rosette aggregate crystals scattered
throughout parénchyma tissue. Phloem, converse V-shaped broad zones of small thin-
walled parerictiyma cells, some containing starch grains, groups of fibres, phloem rays, and
round- g:»,gisi‘ii-shaped lysigenous intercellular spaces, some containing yellow or brown
substa{i}ze Vascular cambium, several layers of small thin-walled rectangular cells. Xylem,

borde 'i:l‘pitted vessels (some of which contain tylose), x}rcisgn parenchyma, fibres, and
cylem rays, some containing starch grains. N\

N 2 : R i N
%, Radial and tangential longitudinal sections of tllg\@soody part of the root show bordered-

2O
o

(:\% Q

~

pitted vessels, bundles of fibres and medullary r%v,;s:‘;ﬁ
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Fig. 1a Hm-rfsm_;i.r;_ f_ﬂ}i‘}ﬁj;fm (Blanco) Merr.
1. habit 2. stem showing wc)__g_:td};_"'tﬁc-ms 3. flowering twig 4. flower
5. fm[he 6. crude drug
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Fig.1b  Harrisonia perforata

1. fruiting twig showing leaves 2. s
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Fig.2a P e} icrographs of Transverse Section of the Root of Harvisonia perforatac
co) Merr.
Q\ . Bark
A\ 1. cork
Q)’ 2. pamchyma
l?-;&' 3. brown substance
4. phloem fibre
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Fig. 2a

13. xylem

12. xylem parenchyma
£

11. xylem tissue
14. xyle

hloem tissue
9. vascular cambium

8. phloem ray
10. vessel
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Fig. 2b g{;&i'lﬁmicrugraph of Radial Longitudinal Section of the Woody Part of the Root
. #~of Harrisonia perforata (Blanco) Merr.
y \x* * 1. bordered-pitted vessel 4. fibre
¢\ 2 xylemray 5. perforation plate
NN 3. tylose b. _Eaﬁi&i"i:rarenchyma
O
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Fig. 2¢ !:hf;;&%micmgraph of Tangential Longitudinal Section of the Woody Part of the Root
: ﬁq?«ﬁ:zrrisanin perforata (Blanco) Merr.

_(en 1. bordered-pitted vessel 4. fibre
"&\ 2. axial parenchyma 5. broym substance
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Fig. 2d Fowdew of the Roots of Harrisonia perforata (Blanco) Merr.

in radial longitudinal view

RS AB°

1. cork arenchyma in sectional view 7. fibres

2. é‘?&ﬁurhc& view 8. bordered-pitted vessels

3. chyma 9. brown substance

nchyma containing 10. prismatic crystals
G\f\ starch grains 11. rosette aggregate crystals
~. % 5. fibres associated with xylem ray 12, ggr-:h grains
in tangential longitudinal view

@ “& 6. fibres associated with xylem ray "‘S\
O )
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the ungrou g. Parenchyma tissue with starch grains, fibres a%gciated with medullary
rays, bm@mﬁtancﬂ, and rosette aggregate crystals can be seendn‘abundance. Cork in
vaﬁo@‘a ws and bordered-pitted vessels may also be obserg&@

A@nml information In Thai herbal markets, the adu.l%%ﬁon of harrisonia perforata root

h stems, branches, etc. may be found. -~

Packaging and storage Harrisonia Perforata Root.ghall be kept in well-closed containers,
protected from light, and stored in a dry piace.,é‘}ﬁ

Harrisoriiigg;?ﬁratﬂ Root in powder possesses the diagnostic microscopical characters of

Identification {:\"

A. Macerate 100 mg of the sample, iﬂ‘gﬂ powder, with 4 mL of ethanol for 5 minutes and ¢
filter. To 2 mL of the filtrate, add 2 or ces of magnesium ribbon, shake well and mix with t\%\q'b
a few drops of hydrochlorie acid: w-orange colour develops. N,

B. Carry out the test as described in the “Thin-Layer Chromatography” {Appendi,@),
using silica gel GF254 as the géiing substance and a mixture of 95 volumes of chloroforin,

5 volumes of methanol and 0.5 volume of formic acid as the mobile phase and allo
the solvent front to ascend 8 cm above the line of application. Apply to the plaé‘g a band
of 8 mm, 10 uL of the test solution prepared by macerating 500 mg of the sampleyin fine powder,
with 4 mL of methanol for 15 minutes and filtering. After removal of th , allow it to dry
in air and examine the plate under ultraviolet light (254 nm), marki quenching bands.
Examine the plate under ultraviolet light (366 nm) through the u:ut-a%‘ﬁler; several fluorescent
bands of different colours are observed. Heat the plate at Sﬂur,lfar&ﬂ inutes and then spray
with natural products (NP) TS while the plate is still warm. Subsequently spray the plate with
pnlyy:y.’enegi‘ymi (PEG) TS and observe the colours of the ba@ nder ultraviolet light (366 nm)
ugh the cut-off filter within 5 to 15 minutes. Severaf fluorescent bands of different

h\z‘x\c‘olours are observed (Table 1); see also Fig. 3.
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Table R¢ Values of Components in Methanolic Extract of the Roots of
N\ Harn«wma erforata (Blanco) Merr. :
\} perf hfb
5:3..“% Detection
B%’@ hR; Value ﬁ-\"za
NP/PEG TS
Q oV UE 2@ and UV 366
—
1 10-14 quenching G.‘— =
2 17-19 weak quenching ,“™\" blue light blue
3 20-21 weak quertching;-\(;\ blue light greenish yellow 4
4 26-28 weak queru:higb - light greenish yellow Qb
5 28-31 blue light blue °&\
6 32-34 weak L@uﬂg - light greenish yellow \Z&
- 46-49 wliie = e
8 52-55 ‘C\ B blue blue ,{\"\
9 56-60 quenching bright blue blue &,
10 69-71 - blue
11 72-76 quenching - greenishyellow
~X”

Loss on drying Not more than 9.0 per cent w /w after dryingp{&S to constant weight
(Appendix 4.15).

,@: gn matter Not more than 2.0 per cent w/w (Appeq@ 7.2).

C”&l‘nt&l ash Not more than 4.0 per cent w/w (Appendix 7.7). %
‘:h\a Ethanol-soluble extractive Not less than 2.0 per cent w/w (Appendix 7.12). ’é@.
Water-soluble extractive Not less than 3.0 per cent w/w (Appendix 7.12). Q\r\
QS\
)
y ™
¥ &
o
q\"\
4
S

?0;»-
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hiGs. N hR;
100 '
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Fig.3  Thin-Layer Chromatogram of Methanolic Extract of the Roots of
I I:m-'f'lsa_}nfu perforata (Blanco) Merr.

/A ¥=  detection under UV light (254 nm)
“4I = detection under UV light (366 nm)
X' =

detection under UV light (366 nm) after spraying with NP/PEG TS
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“__\f}, - long, 3 to 4 mm wide, purple inside; tube 5 to 8.5 mm long, about 1 mm wide, greenish é@j
A light brown; limb oblong, 1 to 1.5 cm long, about 5 mm wide, purplish brown; stamens 6, N
_. " adnate to style forming a gynostemium, 1.8 to 2.1 mm long, anther oblong, about 0.4 mm o

A 1 "
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A31A38 (KHRAI KHRUEA)
AristolochiagPierrei Radix 'ﬁ
Arlstqlq?hia Pierrei Root m};\k

«Cf\gcm This monograph is provided solely for ldEl‘lt‘lf}C&’t&Oﬂ of aristolochia pierrei roots
since the use of Aristolochia spp. in herbal drugs and hi'.'tbal drug preparations has been
banned in many countries including Thailand as Contain aristolochic acids which
may cause nephrotoxicity and have been hstede-bi’t}he World Health Organization as dose-
independent carcinogenic substances since 2010"

\"s_

Aristolochia Pierrei Root is the dri funt of Aristolochia pierrei Lecomte (Family .;:‘>
Aristolochiaceae), Herbarium Spec.l,men Number: BKF 52395, Crude Drug Number: oL
A\
DMSc 0930. \ ) "‘:;\?
Constituents Aristolochia Pi rrei Root contains nitrophenanthrene carboxylic ac.'lds 5;:"
(e.g., aristolochic acids I and" ). ; -».\

Description of the plant (Figs. 1a, 1b) Climber; stem glabrous; root long creegfﬁ’g 03to
2.2 cm in diameter. Leaves simple, alternate, lanceolate to broadly ]anceola‘f’é‘,\ﬁ'ﬁ 5to13.8 cm
long, 2.8 to 4.6 cm wide, apex acute or acuminate, base cordate, matgm,ﬁ?tlke, slightly
recurved, upper surface finely pubescent, lower surface puberulous attered gland-dots on
both surfaces, palmately 5-nerved, lateral nerves 3 or 4 pairs, ver@f@-n reticulate, prominent
below petiole 0.9 to 3.5 cm long, grooved and hairy above, gla.l;:muq beneath. Inflorescence
mose, terminal and axillary, 3.5 to 7 cm long, tomentose;, jé’ct lanceolate or narrowly
larl" late, 0.8 to 1.2 cm long, 3.5 to 4.5 mm wide, hairy ox{bﬁth surfaces. Flower: pedicel
xs!bnder, 0.4 to 1 cm long; perianth 2 to 3.5 cm long, basa]ly expanded into utricle, then
~\_:'~ contracted into a slender tube, with limb at apex; utricle spherical or ovoid, 3.5 to 4.5 mm

long, about 0.2 mm wide; ovary inferior, cylindrical, 3.7 to 4.5 mm long, about 1 mm wide, ",
6-loculed, ovules numerous per locule, stigmatic lobes 6, elongate conical, obtuse. Fruit _ cQ\
septicidally dehiscent capsule, ovoid, 2 to 2.5 cm long, 1.8 to 2 em wide; fruit stalk 3.2 tD ~"
4.5 cm long. Seed broadly Db(!Q:l’d'ltE or triangular, 5.5 to 6 mm long, 4.5 to 5 mm w:dq;.’.

winged, verrucose on both m’ﬁ‘es, dark brown. s:q\n

Description Odour, ¢ amctenstlc, taste, bitter.

Macroscopical [El a} Cylindrical or compressed-cylindrical, up to 15 cm long, 0.3 to
2emin d1amet g’htly tortuous; externally, pale y vellowish brown to dark brown, mugh or
uneven, wnn]& ith rootlet scars, heavy, compact, and brittle; fracture uneven with dark
brown barlﬁg ‘ﬁnnd with 4 to 15 prominent radial-arranged rays and distinct yellowish brown
annual, /‘\"3

%vn-.{ opical (Figs. 2a, 2b) Transverse section of the root shows periderm, cortex,

p and xylem. Periderm: lenticels, several layers ofcork, a layer of cork cambium, and
0 ral layers of phel]oderm Cortex: several layers DﬂsEl'Ereids beneath periderm, groups
"of sclereids and parenchyma, some containing stargh'g}'alns Phloem: phloem parenchyma,
5,\ % groups of sclereids and phloem rays. Xylem: veg«"eré* xylem rays and xylem fibres.

N Aristolochia Pierrei Root in powder possesses the diagnostic microscopical characters
of the unground drug. Large, simple—pitte%]_t!’:ie sels and fibres with dentate walls are
characteristic. &

f{;“-
~L

‘\Q':\} - '.‘\Q‘::‘)
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60-;} Fig. 1a  Aristolochia 'ﬁémw' Lecomte
o\ 1. habit 2. inflorescences 3= flowering and fruiting vine
- 4, dEhiSCiIlg-‘.ﬁl"ﬁltE 5. crude drug
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Fig. 2a Tﬁ\mrﬁe Section of the Root of Aristolochia pierrei Lecomte

A7 Diagram
G\ B. Part of Transverse Section 4
Qb 1. cork 7. ph
20> 2. periderm 8.
< 3. parenchyma “Xylem ray
Ay 4. sclereid gﬂ%&p xylem fibre
(\ 5. cortex N1, xylem
6. phloem ray 25\
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%}’q‘\. 50 pm

Fig. 2b wdered Drug of the Roots of Aristolochia pierrei Lecomte

',.\Q\ 1. cork in sectional view 6. xylem fibre
qb 2. cork in surface view o @el and xylem fibres
z a& 3. parenchyma, some containing O&h sectional view
& starch grains . vessels and fibres
A 4. sclereids J_‘:k" 9. starch grains
Q\ 5. fragment of large vessel N
with elongated pits ?{k\

fx\f\fé@\
&>

%}b
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Packaging an I"“\r"'agn.* Aristolochia Pierrei Root shall be kept in well-closed containers,

protected fr ht, and stored in a dry place. ;

Identi g@ﬂ Carry out the test as described in the “Thin-Lay u@hmmatography

(Ap ix 3.1), using silica gel GF254 as the coating substan a mixture of 90 volumes

of dichloromethane and 10 volumes of methanol as the mobtkge ase and allowing the solvent
to ascend 10 em above the line of application. A parately to the plate, 5 uL.

each of the following two solutions. Prepare soluti ) by refluxing 1 g of the sample,

in powder, with 25 mL of methanol for 30 minut filtering. Evaporate the filtrate to
dryness and dissolve the residue in 2 mL of n rf%m.'. For solution (B), dissolve 1 mg of
aristolochic acid I in 1 mL of methanol. After removal of the plate, allow it to dry in air and
examine the plate under ultraviolet Iigﬁ;m], marking the quenching spots. o
The chromatogram obtained from S%\' (A) shows a quenching spot (hR; value 43 to 49) "Q\
corresponding to the aristolochic 1 spot from solution (B); other quenching spots are gﬁl
observed. Examine the plate ultraviolet light (366 nm); several fluorescent spots.of.
different colours are observ? sequently spray the plate with a 10 per cent v/ tion

of sulfuric acid in methanol and heat at 80" for 10 minutes; the spot due to ar:stulac@h acid L is
brown. Several other spots of different colours are observed (Table 1); see al e 1
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Table%&hlr Values of Components in Methanolic Extract of the Roots of
" Aristolochia pierrei Lecomte 6
e : )
e N} Detection, i, )
eclo
éé;h hR;Value e
(1:\ UV 254 uv 36ﬁ<"a 10 Per Cent V/V Solution of
i"";-,(\ Sulfuric Acid in Methanol
1 2-4 - b@ green brown
2 12-18 = N5 blue =
3 18-22 - ,.n\(lé\ bluish green = 4
4* 43-49 quenchi qb = brown Qb
5 55-61 Z $ bluish green - °&\
6 58-64 og‘;a blue - \Z‘\}
7 67-72 A light green ~ 30
8 72-79 weﬁ(\quenching = =i N
9 83-89 = blue = dl;:\\
10 87-92 - = i
11 89-95 quenching vellow A’éﬂ(
=

A

*aristolochic acid 1

Loss on drying Not more than 11.0 per cent w/w after dry@&i“ to constant weight

(Agyndix 4.15).
reign matter Not more than 2.0 per cent w/w (Appe%x 7.2). 4
&
A&

Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6).

Total ash Not more than 4.0 per cent w/w (Appendix 7.7).

Ethanol (50 per cent)-soluble extractive Not less than 9.0 per cent w/w (Appendix 7.12).
Water-soluble extractive Not less than 7.0 per cent w/w (Appendix 7.12).

f\Qb S D\%
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Fig.3 Thin-Layer Gﬁgﬁmatogram of Methanolic Extract of the Roots of
Aa‘is!n._’uu}:fu' :f'rfi"rrm' Lecomte
1+, “solution (A)
%”} - solution (B)
~Jo = detection under UV light (254 nm)
detection under UV light (366 nm)
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“ ¥ y 4 i i
o\ I = detection with a 10 per cent v/ v solutienof sulfuric acid in methanol
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au, Li!'él.ﬁh?aﬂ (KHUN, NUEA NAI FAK) S

ﬂﬂua} Lﬁ?%%]ﬂ (LOM LAENG, NUEA NAI FAK) O{\?"
Caﬁqlé\ﬁqtulae Pulpa c.,;}
I’ur% Cassia Pulp i;'.b\;»

Synnnyms Golden Shower Pulp, Indian Laburnum #\Puddmg Pine Pulp, Pudding Pipe
Pulp, Purging Fistula Pulp, Riding Pipe Pulp o

;\.‘l
Category Laxative. mg‘l“

Purging Cassia Pulp is the aril of th ﬁP‘e pod of Cassia fistula L. (Family F
Leguminosae), Herbarium Specimen Q_Pumber' DMSC 5162, BKF 114900, Crude Drug q‘>
Number: DMSc 1142. {\“’ :

1.

Constituents Purging Cassia Pu{é}ontamb anthraquinones (e.g., thein and its glycosid C}

It also contains flavonoids, t‘a@ns, etc, ~

Description of the plant {Flgq la, 1b) Deciduous tree, up to 20 m tall; bark qn‘ﬁpé{h green-
ish grey when young, becoming rough and dark brown when mature. Leaves:.
pinnately compound, 10 to 60 cm long; petiole 7 to 10 em long; rachis 15 to*?&gm long;
stipule small and caducous; leaflets opposite, 3- to 8-paired, ovate to o E:f-:\-bb]ong, 6 to
20 cm long, 3.5 to 9 cm wide, apex acute to acuminate, base cuneate fﬂger surface glabrous,
lower surface silvery pubescent when young, becoming glabruuaﬁben mature.
Inflorescence raceme, axillary, drooping, lax, many-flowered,Z 0 40(-60) cm long; pedicel
1.5'to 5 cm long; bract about 1 em long, caducous. Flower: sepals 5, ovate-elliptic, about
I;f%ﬁ"!ong, velutinous, reflexed at anthesis; petals 5, *iubec;;{lﬂh broadly ovate or obovate, 2 to
\Cgﬁ cm long, 1 to 2 em wide, distinctly veined, short‘clavéea yellow; stamens 10, 3 long, 4
\;\* 4 short and 3 reduced forms, long stamens much curled and bearing large oblong anther, ~
“__{‘b opening by apical and basal slits, short stamens with straight filaments, reduced stamens é\%
i O\ with minute anther; ovary stalked, velutinous, style velutinous, stigma small. Fruit pod,
J.qf*b\ terete, 20 to 60 cm long, 1 to 2.5 cm wide, pendulous, indehiscent, blackish brown to black. /“‘E'?‘\
Seeds numerous, elliptic, 7.5 to 9 mm long, 5 to 7 mm wide, flat, glossy brown, embedded in o™,

blackish pulp, separated by spongy septa. Q\“’
‘”‘b

Description Odour, chara:terﬁs,tlc, taste, unpleasantly sweet. g\‘\
Macroscopical (Fig. 1a) "i(l% lump of pulp, dark brown to black. o\
Microscopical [Note Eg-%h‘ though the pulp (aril) is used as a crude drug, m1cro=:cap1cal

description of the young J:!lbd is provided here for better understanding of the entire

structure enc:lusm&\ Q,;bu]p and the seed within.] (Figs. 2a, 2b, 2¢, 2d) Transverse section of
the pod shows;, arp and seed. Pericarp, consisting of a rectangular epidermal layer

(rarely with ular trichome), parenchyma cells, some of which contain prismatic

crystals, vabgu]ar bundles, and layers of elongated sclereids. Seed, containing aril and seed

coat; aril; 'ﬁamnchyma cells, some of which contain rosette aggregate crystals; seed coat,

&

cov. with thick cuticle layer, layers of non-lignified macrosclereids and two layers of
nanklignified lagenosclereids separated by layers of thick-walled parenchyma.
o) D
G N N, :
2 2 H""‘-e:.
o° ~®
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Fig.2a  Photomicrographs of Sections of the Young Pod of Cassia fistula '3:- o&\qb
A. Longitudinal Section of Part of the Pod »
B. Transyerse Section through the Seed &;‘?
C. @b micrograph of Transverse Section of the Pericarp (-;\

idermis 4. elongated sclereid
ﬁ\h prismatic crystal of 5. pericarp
N calcium oxalate 6. pulp
%}’Q‘ 3. group of spiral vessels 7. seed coat

%}b
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Fig.2b  Photomi &Eraphs of Transverse Sections of the Young Pod of Cassia fistula L.
A. h the Seed and Funiculus
of the Pericarp and Pulp
art of the Seed Coat
Q\f} epidermis 7. rosette aggregate crystals
N2, pericarp 8. p hyma of the pulp
& 3. pulp ]@
Fj\ 4. seed crosclereids
n;) 5. funiculus 1. lagenosclereids
(\ﬁ 6. elongated sclereids of ,-.f}h\fz thick-walled parenchyma
inner pericarp é
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Fig. 2c Iﬁmimgraphs of Powdered Drug of the Pulp of Cassia fistula L.
A‘T. parenchyma containing 3. rosette aggregate crystals in
@ microcrystals and brown pigment, “.parenchyma
o§b some with rosette aggregate crystals "g‘ ongated sclereids
% 2. prismatic crystals . thomboidal sclereid
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100 um - o&\
& >
Fig.2d Line Drawings of dered Drug of the Pulp of Cassia fistula L. C\\ﬁ
1. parenchym aining 2. prismatic crystals
numcrys@ d brown pigment, 3. rosette aggregate crystals
some v@msette aggregate crystals 4. sclereids
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Purging Ca@ulp possesses the diagnostic microscopical characters of the aril of the

drug. The parenchyma cells containing brownish to blackish granular mass is characteristic.

<y
Contra-i 'zliun It is contra-indicated in patients with consti tion from intestinal
obsm@inn, diarrhea, abdominal pain, nausea, and w.nn:umitintg;J

ing
e Prolonged use should be avoided since it ma 12:.:;?1]!: in laxative dependence.
2. Pod shell and seeds should be removed frpqgj:the pulp since they may cause

vomiting. ,g;‘&

&

Additional information N
1. Although in Thai traditional ren %5 the crude drug is usually addressed as “tlngu
(FAK KHI‘{‘N]" which means a purging q{%giﬁ pod, only the pulp after removal of shell and O‘&\Qb
seeds [tizaluilngu (KHUN, NUEA N&LFAK)] is used in the preparations. Therefore, it is choserty,
to be the title of this monograph.™, ~ Q;\"
2. To obtain its maximg\aﬁ’beneﬁn it is recommended that the pulp be freshly ;agén
from the purging cassia pod. - (\\

¢
Packaging and storage Purging Cassia Pulp shall be kept in well-closed co @fg}s
protected from light, and stored in a dry place.

N
Identification (]iE“\
A. To 3 g of the sample, add 25 mL of 2 M hydrochloric acid, he hf‘;ﬁ a water-bath for
30 minutes, and immediately filter through a plug of cotton “';OQQ llow the filtrate to cool
and shake with 20 mL of dichloromethane. Collect the dich]o;gi‘gt ane layer and shake with
1[]@%1, of ammonia TS: the aqueous layer becomes red. 2

o\‘\\ Carry out the test as described in the "Thjn-Lay@a‘lmmatugraphy" (Appendix 3.1),

cn\\;‘t"using silica gel GF254 as the coating substance and a mixture of 100 volumes of ethyl acetate,

\°

.

17 volumes of methanol and 3 volumes of wafer as the mobile phase and allowing the solvent
front to ascend 10 cm above the line of application. Apply separately to the plate, 4 uL each

of the following solutions. Prepare solution (A) by refluxing 5 g of the sample with 50 mL of é{\f\
~

chloroform on a water-bath for 30 minutes, filtering and evaporating the filtrate to dryness. <
Dissolve the residue in 1.0 mL of chloroform. For solution (B) dissolve 3 mg of rhein in 1 mL Q\Q\.
of methanol. After removal of the plate, allow it to dry in air and examine under daylight{?‘ N
locating the spots. The chromatogram obtained from solution (A) shows a yellow spo
corresponding to the rhein ERth*tR; value 49 to 52) from solution (B). Subsequently-{%-

examine under ultravioletlight (254 nm), marking the quenching spots. The chmrn&togmm
obtained from solution{A) shows a quenching spot corresponding to the rhein spot from
salution (B), and uﬁg?r‘,two quenching spots of the lower hR; values. Examine the plate

under ultravin!;ek{igm (366 nm); the spot due to rhein is a brownish purple; one blue

fluorescent s also observed. Spray the plate with a 10 per cent w/ v solution of

Q
2 ﬂ"&\
N,
a:_;m} \?
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Tabl %f Values of Components in Chloroform Extract of the Aril of
7" the Ripe Pods of Cassia fistula L. %
‘?fg&\ Detec%
@0 hR; Value P
Q\‘:b Daylight UV2s4 7 UV366 10 Per Cent W/V
¢ (\ Solution of
A Potassium
Hydroxude in
A::\,é Etharnol
Y é
1 25-28 == Qb quenching = =
2 30-32 2 o> - blue - o>
3 40-44 % quenching N 5 "&‘
4* 49-52 ﬁf%%w quenching  brownish  reddish p@?
1 N\
O purple L
*thein

&

Loss on drying Not more than 14.0 per cent w/w after drying at lﬂfﬁ\é\onstant weight

(Appendix 4.15). Q‘b
Foreign matter Not more than 2.0 per cent w/w (Appendix 3@
Total ash Not more than 4.0 per cent w/w (Appendix ?.?24.;\;—\

‘ﬁhanol-soluble extractive Not less than 66.0 per cent W/w (Appendix 7.12).

o Water-soluble extractive Not less than 67.0 per cent w/w (Appendix 7.12).
Dose 3 to 10 g at bed time.

%}b
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Fig.3 Thin-Layer Ch gram of Chloroform Extract of the Aril of the Ripe Pcrqd\s of
Cassia fistula b
1 tion (A)
2 olution (B)
detection under daylight

detection under UV light (254 nm)
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i detection under UV light (366 nm)
~ detection with a 10 per cent w /v solution of potassium hydroxide in
ethanol
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G A0
Ingua My 48§ (KOT CHADA MANGSI)
0\

#2aWNE (GHADA MANGSI) o0
Nardgﬁtahﬁyos Radix et Rhizoma N
oy N ,;.;}:i
Spﬁfmaﬂ \: A

-3 2N
%ﬁnyms Chinese Spikenard, Jatamansi ,w{:“ﬂ
Category Mild sedative, treatment of n'.’lysrnerlDrrhnfe,dgx‘.,,fz-:M
S -

-{r."l
Spikenard is the dried root and rhizome, with remnants of stem and leaves, of

Nardostachys jatamansi (D. Don) DC. tNﬁ?ﬁ“ﬂfﬂam DC.) (Family Caprifoliaceae),
Herbarium Specimen Number: see Addi R'W,ﬁaf information 1, Crude Drug Number: s
DMSc 0939. D ,r{f’:c>

/
Constituents Spikenard mntainﬁ;it%lg\the oil of which sesquiterpenoids (e.g., jatamansone br
valeranone, nardosinone) are itsghajor components. It also contains other sesquiterpenoids
(e.g., nardin), alkaloids (e.g.q&gﬁmﬁdme}, coumarins, ete. ,—,.f?; -
Description of the plant {Figs. 1a, 1b) Perennial herb; flowering stems 10 to Gﬂu;;g"ta]h
puberulous; rhizome woody, foetid, spindle-shaped, elongated, covered wi _a@id'aish brown
fibres. Leaves simple, opposite, basal leaves rosulate, blade elliptic-lanceplate or
oblanceolate, 5 to 20 cm long, apex obtuse, base attenuate into petiole, q‘;gargin entire or
sparsely serrate; petiole subequal to leaf blade in length. Inflorescentéterminal cymose;
capitula 1.5 to 2 cm in diameter; involucral bracts 4 to 6, lanceola “bract narrowly ovate to
ovate, subequal to flower length; peduncle sometime elungat@’d;‘l-'luwer purple-red,

pil:{késh white, pink, or magenta; calyx 5-lobed, lobe suborrb:i?]ar to triangular-lanceolate,
enlarged in fruit, usually ciliate; corolla tube campanulate, 4.5 to 9 mm long, 5-lobed, lobe

_-.}_ctl;-'\‘cadly ovate to oblong, 2 to 3.8 mm long; stamens 4, subequal to corolla length, filament
\:'q‘._;" villous; ovary inferior, style subequal to stamen length. Fruit achene, obovoid, 3 to 4 mm

{
A8
long,. ,\:\LG\'
Description Odour, characteristic, pungent and foetid; taste, bitter and pungent. {}:,\
Macroscopical (Fig. 1a) A bundle of compressed rhizomes, cylindrical, 2.5 to 7.5 em long, {:‘\ .
about 1.5 cm in diameter, dark grey or brown, covered by bundles of fine brown fibres £ QE
forming a network of leaf sheath, easily broken. Root simple- or multiple-joined, branchéd, ™
or juxtaposed, 0.3 to 1 cm in diameter, externally brown, shrunken, with rootlets, texh;:ll,fex}b )
fragile, easily broken, fractt‘;jr&{b\ﬁgh, bark dark brown. ads
Microscopical (Figs. 25,;‘2 , 2¢, 2d) Transverse section of the crude drug exhibits J.Ebnmants
of leaves and stem, ruct\f%ﬁhd rhizomes. Remnant leaf composed of cork layers and vascular
tissue. Remnant stem eomprises cork layers, cortex, vascular tissues, and pith. Root
composed of cxlhﬁ{&ical epidermal layer, cortex, vascular tissue, and pith. Rhizome
comprises cork layers, cortex and vascular tissue.
'l‘rans'.r,%s,é' section of the remnant leaf shows several layers of thin-walled, cork-like cells
with smalkgroups of vascular bundles.
I.l::aﬁgverse section of the remnant of stem illustrates seyeral layers of thin-walled cork

ceﬁ‘g}. fibre, numerous round parenchyma in cortex, vasc@ét\\,ﬁmue and numerous thin-walled

_:,'_;19@11'1 parenchyma in the centre. w

5 Transverse section of the root shows a layer of cfﬁ;iﬂrical epidermis, round or polygonal,

65{\::? slightly thick-walled parenchyma and endodermis in cortex, polyarch of vascular bundles
. = s

i »

N

and numerous thick-walled parenchyma in Qiﬂ?f."-
AN

[
X
w9

s
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Nardostachys jatamansi (D. Don) DC.

; Flg. 1a
1. whoie-péant 2. habit and inflorescences 3. roots and rhizomes 4. crude drug
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A A
N Fig. 1b Nam?&? jatamansi (D. Don) DC.

1. plant showing leaves, infl nces and rhizome with roots 2. flower
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&

r\gb ‘{\éb



Fig. 2a
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ﬁi@micmgraphs of Transverse Sections of the Rhizomes and Remnants of Stem and

B

wWN =

ves of Nardostachys jatamansi (D. Don) DC., Stained with Safranin-Fast Green

Rhizome Arrangement 4

Rhizomes and Remnant Leaves Q'b
Remnant Stem osg\
rhizome %@ar&nchyma
remnant leaf d'h . fibre

cork cell N\
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Fig. 2b A fg‘ﬂnmicmgraph of Transverse Section of the Rhizome and Remnant Leaves of

WNardostachys jatamansi (D. Don) DC., Stained with Safranin-Fast Green
;:E}'«, 1. cork-like ring of remnant leaf
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3. xy]em tissue
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A

—
100 um

Fig.2c  Photomicrographof Transverse Section of the Root of Nardostachys jatamansi (D. Don) DC.
L. epidermis, &0 4. vessel
2. cortex 5. pith
3. r:ndf)_c_fe.r'l"l'lis
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Fig. 2d ,\i%vdered Drug of the Roots and Rhizomes of Nardostachys jatamansi (D. Don) DC.

Q\ . reticulate, scalariform 6. fibre
N and spiral vessels 7. cotkcells in longiludinal view
qu 2. cork cells in surface view 8. chyma in sectional view
"3‘-5 3. cork cells with oil droplets & renchyma in longitudinal view
A?} 4. remnants of leaf blades 0'-;}9 oil droplets
5. brownish thick-walled sclereids +~ " 11, starch grains
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Transverse @tmn of the rhizome shows more than bwo layers of cork cells, several
layers of thi led parenchyma in cortex, vascular tissue, parenchyma and large holes in

the cent
Sﬁﬁaard in powder possesses the diagnostic microscopi Oé%aracters of the unground
drug;} in-walled, cork-like cells, lignified thick-walled brﬁzh sclereids and oil droplets
bundant. ~

Contra-indication It is contra-indicated in pregnar@{g@?men.

Additional information
1. Spikenard plant is not native to nmrieh@ercial ly cultivated in Thailand. The plant
yielding spikenard rool and rhizome, wi mnants of stem and leaves is here referred to §
the herbarium specimen number K000 , collector’s number N. Wallich 431, deposited Qb
at the Herbarium, Royal Botanic Gardens Kew (K), London, United Kingdom. The
photographic illustration of the E;ﬁa’men can be seen at the Department of Medical ‘Scie\nféE
1

Herbarium (DMSC), Nonthab ailand. 4_;?:
2. Itis commonly useé;%ith other herbal drugs in Thai tradilional herbal plgia ions.
Packaging and storage Spikenard shall be kept in well-closed containers, p ably of

metal or glass, protected from light, and stored in a cool and dry place.

Identification
A. Shake 2 g of the sample, in powder, with 10 mL of uJ:Iumfm'nﬂﬁ}S minutes and
filter. To 2 mL of the filtrate, slowly add 1 mL of sulfuric acid to ﬁg‘two' layers: a brown
ring is produced at the zone of contact. s
°B. Carry out the test as described in the “Thin-Layer matography” (Appendix 3.1),
usﬁ'g silica gel GF254 as the coating substance and a of 70 volumes of n-hexane,
\‘\ volumes of ethyl acetate and 1 volume of acetic acid as the mobile phase and allowing the 4
\‘:\9 solvent front to ascend 10 cm above the line of application. Apply to the plate, 5 uL of the @i
~ test solution prepared by refluxing 1 g of the sample, in powder, with 25 mL of methanel for ,@
i (\ 30 minutes, filtering and evaporating the filtrate to dryness. Dissolve the residue in 1 mL of 32N\
ﬁ\‘;""o methanol. After removal of the plate, allow it to dry in air and examine under ultraviolet ,\G\
light (254 nm), marking the quenching spots. Subsequently examine the plate under Q:}
ultraviolet light (366 nm) through the cut-off filter; several blue fluorescent spotsare c;.\(}
observed, Spray the plate with anisaldehyde TS and heat at 110” for 10 minutes; several %fj&
spots appear (Table 1); see alsmﬁ.g. 3. "f"b

C{“x

S
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Table '@f Values of Components in Methanolic Extract of the Roots and
/. Rhizomes, with Remnants of Stems and Leaves, %
Nardostachys jatamansi (D. Don) DC.
= AN -
< Detec@
“Spot hR; Value @
Q UV 254 £ 66 Anisaldeliyde TS
i
1 2-6 quenching, @"* - -
2 16-20 quenching %" light blue violet
3 30-32 P light blue = 4
4 32-36 - Q,:? - violet Qb
5 43-48 qugnu@‘ng - violet 0&‘
6 52-58 g bl - \f}\
7 58-63 nching = violet £
8 66—72 quenching - viol&e N
&
Water Not more than 12.0 per cent v/w (Azeotropic Distillation Meth pendix 4.12).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). N

Acid-insoluble ash Not more than 6.0 per cent w/w (Apper&ﬁim@!ﬁ .

Total ash Not more than 11.0 per cent w/w (Appendix 7.7

%mol-suluble extractive Not less than 2.0 per cent w&'{}u Appendix 7.12).
\cﬁxw.ater-soluble extractive Not less than 5.0 per cent w/w (Appendix 7.12).

..

N
f*fb Volatile oil Not less than 1.0 per cent v/iw (Appendix 7.3H). Use 20 g, in coarse potwder, A
%Q‘ freshly prepared and accurately weighed. Use 200 mL of waler as the distillation liquid and Q\
%\ a 500-mL round-bottomed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours, Use N
- 2.0 mL of xylene in the graduated tube. f\S\
Dose 2 to 3 g of the powdered drug a day. g—'}

D 2
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Fig.3 Thig-Layer Chromatogram of Methanolic Extract of the Roots and Rhizomes,
__.,__f'ﬁ:iﬂ'u Remnants of Stems and Leaves, of Nardostachys jatamansi (D. Don) DC.

M1 = detection under UV light (254 nm)
I = detection under UV light (366 nm) D
I = detection with anisaldehyde TS ¢
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Tngides®
NILBYI(KOT CHIANG) o
nNuwIE (K WD, AaNuI8 (TANG KUI BOUA) N
An gefﬁ.’%'é”"ﬁinensis Radix Lateralis ,;.;};w\
Chifigse Angelica Lateral Root o

atégory Blood tonic, treatment of menstrual dlSOl:d%I:.{\

Chinese Angelica Lateral Root is the dried lqlﬁii" root of Angelica sinensis (Oliv.)
Diels (A. polymorpha var. sinensis Oliv.) (Family Umbelliferae), Herbarium Specimen
Number: see Additional information 1, C?@Eﬁmg Number: DMSc 1139.

0

Constituents Chinese Angelica Lal:era}___{(%? contains alkyl phthalides (e.g., Z-ligustilide,
Z-butylidenephthalide, angelicide) %ﬁﬁenylpmpannids (e.g., E-ferulic acid, coniferyl
ferulate). It also conlains terpenuri-a%\(‘e.g., carvacrol, cis-f-ocimene, f-cadinene), benzenub:sﬁ&.,
(e.g., vanillic acid), pol}rsacch%, elc. 5?}) '

&

Description of the plant (F@é‘-.hia, 1b) Perennial herb up to 1 m tall; stem purplish. é‘r;en,
linear striation, branched above, glabrous; root stout, conic or cylindrical, branéhé‘isl, lateral
roots numerous. Leaves pinnately or ternately compound, alternate, blade E%E in outline,
10 to 30 em long, 12 to 25 ecm wide; pinnae 3 to 4 pairs; leaflets ovate or uyaiﬁﬁblanceolate, 2to
3.5 cm long, 0.8 to 2.5 cm wide, 2- to 3-lobed, margin irregularly cuspid%-serrate, nerves
and margins sparsely papillose to hairy; petiole 5 to 20 cm long, pg__z@‘s green, base of
petiole sheathing, inflated, ovate, margin membranous. Inflor‘egg_ﬂiﬁf’eé compound umbel,
terminal or axillary, umbels 10 to 30; peduncle 8 to 20 cm loné;gd‘bescent or subglabrous;
brael(s) absent or 2, linear, unequal; bracteoles 2 to 4, linear3,to 5 mm long, glabrous.
ﬂaﬁw‘f’em small, white, rarely purplish red, 13 to 36 per u;ﬁ@; pedicel slender, 1 to 3 cm in
,,&’fi?uit; calyx teeth obsolete; petals 5, obovate, apex incurved; ovary inferior, 2-loculed, 1-ovuled s
(-“:_':,“-9 per locule, stylopodium shortly conic. Fruit schizocarp, ellipsoid, ovoid or subglobose, 4 to ij
,.--\’.-" 6 mm long, 3 to 4 mm wide, dorsal ribs prominent, filiform, lateral ribs broadly thin—winged_, a'é
& f«:\ wings as wide as or wider than the body, vitta(e) 1 on each furrow, absent or 2 on BN
:&‘ commissure, split into 2 single-seeded mericarps. Seed plane or slightly concave. \:-\ L
) Description Odour, strongly aromatic; taste sweet, slightly bitter and pungent. G_QE‘@’"

Macroscopical (Fig. 1a) Lateral roots 0.3 to 1 cm in diameter, the upper portion thick a’ﬁajj\‘
the lower portion thin, mostly hyjsted and exhibiting a few rootlet scars. Texture ﬂex%lg:fq:-
fracture yellowish white or&"éi‘rﬁi\rish brown; bark thick, showing some clefts and ndimérous
brown-dotted secretory gﬁ?ﬁ?es: wood paler in colour, cambium ring yellowish brown.

Microscopical (Fil}s;ga,'Zb) Transverse section of the dried lateral root shows periderm,
cortex, phloem, xylenzﬁf'schizogenous oil cavities, longitudinal clefts, cambium, and pith.
Periderm, 4 tn;?\}i}hers of thin-walled, rectangular cork cells. Cortex, narrow, with polygonal
parenchyma cells, oil cavities and longitudinal clefts. Xylem, solitary or groups, 2 to 5,
radially a Ang ed, surrounded by small parenchyma; xylem rays 3 to 7 layers of cells.
Phloem, bread, with polygonal parenchyma, oil cavities and longitudinal clefts. Cambium in
a rin&_? veral layers of small rectangular cells. Schizogenous oil cavities, abundant,
scﬁ{'}ered from phloem tissues to cortex, diameter increase fxom phloem tissues to outer parl

& “af cortex. Pith, distinct, several layers of pa.renchym&\gfé’ﬁs filled with starch grains.

&
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Fig. 1a Ar:gr.fir‘f-.{i__f:?ﬂiﬁiﬁ (Oliv.) Diels
1. flowering and fruiting shoot2,'and 3. inflorescences 4. crude drug
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9-:‘“;&\ Fig. 1b  Angelica sinens .‘?‘.;:@i?\:ﬂ} Diels
] 1. fruiting shoot 2. leaf 3. flower (%&bfﬁ'w} 4. schizocarp 5. root
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Fig. 2b  Powdéred Drug of the Lateral Roots of Angelica sinensis (Oliv.) Diels
I>cork in surface view 4. fragment of reticulate vessel
Qf’ﬁ. cork in sectional view 5. fragments of scalariform vessels
~ associated with cortical 6. fr ent of vessels in sectional view
Qb parenchyma, some containing ﬁaﬁed with parenchyma
@ D& starch grains 7. grains
o\}‘ﬁ& 3. fusiform-shaped parenchyma &
A, with very fine oblique criss-cross d-b\’
(.\ striations, some with septum P ‘L,\f\
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a ]

Chinese Ar%fi\éa Lateral Root in powder possesses the diagnostic microscopical
characters of the unground drug. Fusiform phloem parenchyma with slightly thick-walled,
very fine jque criss-cross striations and thin-walled septum is d:kéraécterisﬁc. Large and
thin- cork, or cork associated with parenchyma, is ffﬂqgﬁﬁﬁy observed.
ng?%—indication \\;'f"

Q\ 1. Itis contra-indicated in patients prior to surlgec‘;(’adi% in patients with diarrhea,
hemorrhagic diseases or hypermenorrhoea. ?}’x

2. Itis contra-indicated in children and in %@nant and nursing women.

Warning N aN
1. It may cause phototoxicity, Le. e \a, burns. §
2. Caution should be exercised when it is to be used concomitantly with anticoagulant Q‘>
drugs such as warfarin and antiplatelet drugs.

— . o>
Additional information N N

1. Chinese angelica pl not native to nor commercially cultivated in Thail;
The plant yielding chinese angelica lateral root is here referred to the herbarium imen,

collector’s number Aug. Henry 7143, deposited at New York Botanical Garde; ﬁp York,
the United States of America. The photographic illustration of the specimtyj;gﬁh be seen at
the Department of Medical Sciences Herbarium (DMSC), Nonthaburi, ‘Eljﬁ‘ilﬁ’nd.
2. Itis commonly used with other herbal drugs in Thai tmditio;@.’.\'ﬂferbal preparations.
3. Itis recommended to keep in a refrigerator. @™

Packaging and storage Chinese Angelica Lateral Root shall hja)_s&?t in well-closed
mz?ners, protected from light, and stored in a dry plam;{f‘:}_}
d@a tification
a&x:*% A. Reflux 1 g of the sample, in powder, with 10 mL of ethanel for 30 minutes and filter
cr\:}’—’ (solution 1). To 2 mL of solution 1, add a few drops of fron(ill) chloride TS: a green colour is
-“‘\,-‘EJ produced.
B. Drop solution 1 on a filter paper and examine under ultraviolet light (366 nm):

a blue fluorescence is produced. i

C. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1),- "
. i ; : AN

using silica gel GF254 as the coating substance and a mixture of 86 volumes of toluene, 7 ™
14 volumes of ethyl acetate and 5%olumes of formic acid as the mobile phase. Apply separaspl
to the plate as bands of 10 mm, uL of solution (A) and 10 uL of solution (B). Prep q?"b
solution (A) by reﬂuxing:]ggw‘hf the sample, in powder, with 10 mL of dichloremethane for
30 minutes and filterin .\E'}aporate the filtrate until dryness and dissolve the residue in 1 mL of
toluene. For solutio é\f dissolve 1 mg of ferulic acid in 1 mL of methanol. After removal of
the plate, allowliqiéry in air and examine under ultraviolet light (254 nm), marking the
quenching bands." The chromatogram obtained from solution (A) shows a quenching band
(hR; value, ‘%\38) corresponding to the ferulic acid band from solution (B). Other several
quenc 'ﬁ‘ggand:; are also observed. Subsequently examine the plate under ultraviolet light
(366 n through the cut-off filter; the band corresponding to ferulic acid shows violet
fluorescence. Other several fluorescent bands of differer}i {[j&;,lours are also observed. Spray

. nﬁlﬁe with anisaldelyde TS and heat at 105 for 10 mimgt:g‘the band corresponding to ferulic

“
-""-;, ST . o ; .
oS sacid is violet. Several other bands of different colﬂq‘ﬁ!gi so appear (Table 1); see also Fig. 3.
o

&
&
~
&

f‘\Q} ‘{\Q.L:}
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Taplie hR¢ Values of Components in Dichloromethane Extract of
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N\ the Lateral Roots of Angelica sinensis (Oliv.) Diels
(AN 8 ..?5
% DQ\ Deteg@n
B%E hR; Value -
Qf} UV 254 E‘ 2@2 Anisaldehyde TS
1 2=5 = ‘;}L\ o violet
2 5-9 = /&\ - green
3 7—13 = st = violet
4 15-20 - ,Sﬁ\ - violet i
5 26-32 D violet = D>
6 29-35 o8 yellow = ol
7 3138 uenching violet violet \2&
8 39-46 ¢, quenching violet grey ;:‘.;\n
9 52-58 ":\«.reak quenching light blue 8 N\
10 57-63 = = vszé
11 57-65 weak quenching blue Qv
12 64-71 weak quenching intense blue o~ [Ggreen
13 69-75 = = green
14 71-79 quenching intenseblue % yellow
15 79-82 quenching C o& _
16 89-95 quenching - dark green
4 M

o> :
\b ‘
’{’-h\ﬂ Water Not more than 14.0 per cent v /w (Azeotropic Distillation Method, Appendix 4.12). ’é®
4 Q\ N\
&
N

b

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). Q\
Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6). ~
Total ash Not more than 7.0 per cent w/w (Appendix 7.7).

Q
Ethanol-soluble extractive Not less than 12.0 per cent w/w (Appendix 7.12). %o?
Water-soluble extractive Nt&‘less than 52.0 per cent w/w (Appendix 7.12). Q\

Dose 6to12g,asa de\o ion, a day.
~
A
@@\
\
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Fig.3 Thin-Layer Chmrﬁatngram of Dichloromethane Extract of the Lateral Roots of
Angelica simbusis (Oliv.) Diels

1 = . solution (A)

2 ;-:_ solution (B)

I %9%  detection under UV light (254 nm)
JE = detection under UV light (366 nm)

NI = detection with anisaldehyde TS
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IngIWIAHWI (KOT CHULA LAMPHA)

H, 0 o o\
Tngnn kdrenurs), Tnanndim «ot ciuta Laveia), TnganaininTu kot cHuLA
o\

LAMP&&;&HINI, BILE (QINGHAO)
Argeé]isme Annuae Herba No
?wfée't Wormwood Herb ’j‘e

%, N

Synonyms Annual Wormwood Herb, Chinese W{:@:%%\bnd Herb
N

Category Anlipyretic. AN

Sweet Wormwood Herb is the dried aer_r;.éfl;ﬁrt of Artemisia annua L. (Family Compositae),
Herbarium Specimen Number: see Additia) al information 1, Crude Drug Number:

DMSc 1147. D ,\"f(}
o Oy a
(Note Sweet Wormwood Herb S@uﬁﬂ be harvested during the blooming period.) gQ?b
SO AN
Constituents Sweet Wormvyﬁagﬁ—lerb conlains sesquilerpenoids (e.g., artemisinin, 5;;"’3

artemisinic acid, arteannuin‘“B}. It also contains volatile oil, flavonoids, coumarin%:;q}é’r

Description of the plant (Figs. la, 1b) Annual herb, 70 to 150 cm tall; fragrelit%gﬁm
furrowed, much branched, puberulous, soon glabrous. Leaves simple, spirally arranged,
oblong or ovale in outline, 3- or 4- pinnatipartited, glandular-dotted; petiqle?’nf‘middle cauline
leaves 1 to 2 cm long; radical leaves withering early; lowermost cau!iﬂ;jﬂ‘ﬁe\aves ovate or
triangular-ovate, 3 to 7 cm long, 2 to 6 cm wide; segments 5 to 10 gg;r'_m; lobule deeply serrate;
tooth triangular, 1 to 2 mm long, 0.5 mm wide; midvein pmm,ipgrh adaxially; rachis narrowly
winged, sparsely serrate; middle cauline leaves 2- or 3-pinqa‘!£cﬁ- pectinatisect; upper leaves
ant afy bract 1- or 2- pinnatipartited. Inflorescences in l;,:{g ‘pyramidal paniculate; capitula

; cﬁh} ose, numerous, 1 to 3 mm in diameter, nodding, sh['i‘ﬁh}r pedicellate; bract linear, oval-
*-‘:Q‘ acuminate or oval; involucre globose, glabrous; phyllaries 2 to 3 seriate, the outer ones

&
{
narrowly oblong, green, the inner elliptic or obovate, margin hyaline. Marginal florets 'é@
pistillate, 10 to 18, minute; disc florets bisexual, 10 to 30, minute, dark yellow or yellow. N
Achene ellipsoid-ovoid, faintly nerved, glabrous. o\

Description Odour, characteristic and aromatic; taste, slightly bitter. Q\“‘

Macroscopical (Fig. 1a) Stems, vary in diameter and length, cylindrical, furrowed, £ C‘-&\
greenish brown to brown; texture slightly hard, fracture medullated in the centre. Leave ﬁb
greenish brown to brown, rolléd’and crumpled, easily broken. Capitula abundant, l\u; 3 mm
in diameter. _:f“l&\ T

Microscopical {Figg.xf_réiib, 2c, 2d, 2e) Transverse section of the fresh leaflet shows
epidermis, mesoph E@\ﬁé vascular bundle. Epidermis, a layer of rectangular cells with
glandular lridw.{pmg\and slightly raised stomata, T-shape trichomes may be seen. Mesophyll,
bifacial, 1 to Sﬂlﬁy,%rs of palisade cells and thin-walled parenchyma cells in between. Vascular
bundle, x};]&fﬁ?ih the upper part and phloem in the lower part.

Trapsw,ﬁge section of the fresh stem illustrates epidermal layer, cortex, vascular tissue,
and Elé\ Epidermal layer, rectangular cells, covered with cuticle layer. Cortex, few layers of

2;%;1 collenchyma cells, groups of angular col]enchyn'la‘--hgt}ils and groups of cortical fibre

sells in small ridges. Vascular tissue, narrow zone of h,@hm tissue, vascular cambium, large

fi“azune of xylem tissue, and 1 to 3 layers of medullar rays» Pith, numerous polygonal

parenchyma cells. ’ Q‘-"
f\‘i}'

'The two Thai names, Inggwasmw and Tnﬁﬁgw’lﬁnwi&;ac!;\spelled differently in Thai. However, both terms can be
transcribed into the same English phonetic Lr:umi-n;r@m}-r:l “KOT CHULA LAMPHA".

N\

L%
(‘\ &
O o
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Fig. 1a x_'l.l'tmi;rfsf:rr annua L.
1. habit 2. part of leaf 3. and 4. partéfiflowering twig 5. capitulum 6. crude drug
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N
Fig. 1b Artrgmﬁ&l annua L.
1. flowering branch 2. part of Eéﬁ&. capitulum 4. disc floret and pistil
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’é Lower Epidermis of the Lamina

‘
°§> Fig.2a  Epidermises of the Fresh l:g@&%‘trmisf ::::::::::: L
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Fig.2b  Transverse 5&@1 of the Fresh Leaf of Artemisia annua L.
1. uppere T@’rmjs 5. slightly raised stoma
2. palisaﬁf}eﬂ 6. phloem cell
3. p yma 7. lower epidermis
4 @5 | 8. stalk of T-shaped trichome
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Fig. Z;hQ'Tramverse Section of the Fresh Stem of Artemisia annua L.
A.

@\ Diagram
B. Part of Transverse Section
(lx{\ 1. ridge 7. xylem ray
~, 2. epidermis £, 8. vessel
Qb 3. angular collenchyma 9. phloem tissue
q;.;& 4. cortical fibre o$°&\ 10. xylem tissue
o? 5. cortex e 11. parenchyma
C:\d} 6. cambium ﬂ.\ﬁ 12. pith
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Fig.2d Ph dgrgphs_ of Powdered Drug of the Aerial Parts of Arfemisia annua L.
1. epidermis with stomata in surface view
@dm of corolla in surface view

Q\% epidermis at apex of corolla in surface view

4. parenchyma 4

& 5. xylem parenchyma with underlying bordered-pitted vessels
g\ 6. fibres and xylem parenchyma in radiald&!gltudinal view
&;1} 7. bordered-pitted vessel and spiral vﬁgﬁ
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1 12 ‘_\Q\ 13

Fig.2d  (contir f}

8
A@ -branched papillosed stigmas in surface view
. top view of 2-celled glandular trichome
,\Q\ 11. filament in surface view
12. anther-lobed tip in surface view

q.gsb 18, T-shaped trictiome

S
N

14. pollen grains
Q&‘;} 15. fibrous layer of anther sac in aurlf‘a\de}\laew
&
AN
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Fig. 2e ﬂ?l’e Drawings of Powdered Drug of the Aerial Parts of Artemisia annua L.
f;g-‘a . epidermis with stomata and underlying palisade cells in surface view

1D\ epidermis of corolla in surface view

qb 3. epidermis at apex of corolla showing gla:%ﬂar trichome in surface view
4. parenchyma
@ . xylem parenchyma
,.;& 5. xylem parenchy U‘&\
0\} 6. fibres and xylem parenchyma in I longitudinal view
A 7. fragment of bordered-pitted a&ﬁ%ﬁm] vessels
N 8.

fibres ;
L Q
&
~
& ;
ng 4 F\Q}
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Fig. 2e [cqrﬁﬂ}ed)

4, 92 papillosed stigma in surface view
éﬂl ovary wall in surface view
@ 11. filament of stamen in surface view
Q\"\ 12. tip of anther lobe in surface view
N\

13. part of T-shaped trichome 4
Gb 14. pollen grains Q>
@_\:& 15. fibrous layer of anther sac in surf lew
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Sweet Wor r\ﬂbd Herb in powder possesses the diagnostic microscopical characters of
the ngmuq‘d“ ¢. Two-celled glandular trichomes, 2-branched pq%&ill:osed stigmas, tip of
anther blﬁ%“‘énd triporate pollen grains are characteristic. T}rpichL\T aped trichomes of

280 THP 2021 VOLUME I

]eaves‘_,"n?y be seen. m;\'
Warning It should be used with caution in pregnant worg@nd in patients with frequent
%’br(rhea. ({\

4, &

Additional information d\g"'
1. Sweet wormwood plant is not native tﬁ commercially cultivated in Thailand.
The plant vielding sweet wormwood herb is Heré referred to the herbarium specimen
number K000891904, collector’s number /A%nge] s.n., deposiled at the Herbarium, Royal
Botanic Gardens Kew (K), London, U‘llﬁl ingdom. The photographic illustration of
the specimen can be seen at the D{gpﬁ{) ent of Medical Sciences Herbarium (DMSC),
Nonthaburi, Thailand. \’: ). 03;“\’
2. Itis commonly used other herbal drugs in Thai traditional herbal preparations.
3. In Thai traditional d%gstores, A, pallens Wall. ex Besser may be found as "g%:b%hula
Lampha”. ¢

A

Packaging and storage Sweel Wormwood Herb shall be kept in wel]—closeﬁ.ééhr\tainers,
protected from light, and stored in a dry place. ({\Q
A~

Identification ;

A. Reflux 1 g of the sample, in powder, with 10 mL of fﬂmua{.;ﬁn}.’:ﬂ minutes and filter
(solution 1). Drop solution 1 on a filter paper and examine ugdérultraviolet light (366 nm):
a blue fluorescence is produced. 2

To 2 mL of solution 1, add 1 or 2 pieces of nagnes fin ribbon, 2 drops of hydrochloric

\}Qﬁﬁd and warm in a water-bath for a few minutes: a red colour is produced.

Q:,\* C. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1),

using silica gel GF254 as the coating substance and a mixture of 30 volumes of petroleum ether
(boiling range, 60° to 80°) and 20 volumes of ether as the mobile phase and allowing the
solvent front to ascend 10 cm above the line of application. Apply separately to the plate as
bands of 10 mm, 5 uL each of the following two solutions. Prepare solution (A) by refluxing Q::.
3 g of the sample, in powder, with 50 mL of petrolewm ether (boiling range, 60° to 80°) for cag\

1 hour, filtering and evaporating the filtrate to dryness. Dissolve the residue in 30 mL of{_ﬁb
n-hexane. Extract with three IB‘%’QL portions of a 20 per cent v/ v solution of acetonitrile:
evaporate the combined E.Eﬁ'gﬂt'to dryness. Dissolve the residue in 0.5 mL of c*rhﬂmﬂ?ﬁ}r
solution (B), dissolve 1 {r@;ﬁf artemisinin in 1 mL of ethanol. After removal of the plate, allow

it to dry in air and examane under ultraviolet light (254 nm), marking the quenching bands.
Subsequently examine the plate under ultraviolet light (366 nm) through the cut-off filter;

several fluores ands of different colours are observed. Spray the plate with a 10 per

cent v /v liﬁbn of sulfuric acid in ethanol, heat at 105° for 10 minutes and examine under
ultraviol S%t (366 nm). The chromatogram obtained from solution (A) shows a yellow-green
ﬂunregh?ml band (hR; value 34 to 38) corresponding to the artemisinin band from solution (B).
Seﬁg\al other fluorescent bands of different colours are alsg.observed (Table 1); see also

Fig.3.
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Table 1 hR¢ V@ of Components in the Extract of the Aerial Parts of Artemisia annua L.
ot 4
-
\'4 Detectiq@sb
Bﬁ‘niQ hR; Value a@,
D UV 254 uv %go 10 Per Cent V/V
be ~ Solution of Sulfuric Acid
?\(\ in Ethanol and UV 366

1 5-7 blue /ﬁltense blue intense blue

2 10-13 quenching ;" = =

3 17-20 quem:hi,& - = éb

4 21-25 - > yellow =

5 28-32 PR blue blue N

6 34-38 $ - - yellow-green \‘::\\

7 44-48 .,fb - yellow yellowf{'.;\ﬂ

o L . e

8 75-79 Y yellow P {\

*artemisinin G
A8

Water Not more than 11.0 per cent v/w (Azeotropic Distillation Med'l& Appendix 4.12).

Foreign matter Not more than 2.0 per cent w/w (Appendix ;23&\
Total ash Not more than 7.0 per cent w/w (Appendix 7.7). ¢
ﬁ&ol-‘qnluble extractive Not less than 2.0 per cent W@Appendix 7.12).

,Q&Valer—snluble extractive Not less than 6.0 per cent w/w (Appendix 7.12).

Dose 3 to 12 g, as a decoction, a day.

%e/b
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Fig.3 Thin-Layer Chromatogram of the Extract of the Aerial Parts of Artemisia annua L.

| = solation (A)
2 = (Csplution (B)
I =70 detection under UV light (254 nm)
ILA,=  detection under UV light (366 nm)
M." = detection under UV light (366 nm) after spraying with a 10 per cent v/v

solution of sulfuric acid in ethanol
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Chuaﬁ'i’mng Rhizoma m}}

S:@m Lovage Rhizome ’j'b\:;ﬂ

Synonyms Szechuan Lovage Rhizome, Szechwan Lq‘v{g\é Rhizome
Category Carminative, blood tonic for menstruaLEﬁBrder

Sichuan Lovage Rhizome is the dried rhl&ée of Ligusticum sinense Oliv. cv.
Chuanxiong (Ligusticum chuanxiong Hort 24 | {Family Umbelliferae), Herbarium Specimen
Number: DMSC 5266, Crude Drug Nymber: DMSc 1148. D

o o
Constituents Sichuan Lovage R]‘yfg\ﬁme contains alkylphthalides (e.g., Z-ligustilide, "}'Q\

senkyunolides). It also cnntam%eorﬁferyl ferulate, ferulic acid, levislolide A, volatile m]p;e’l‘é
2P

Description of the plant {F;gs?la 1b) Perennial herb, 30 to 100 em tall; rhizome t]uel@f* .
apparently swollen at nodes, internodes short; stem erect, striated and branched,. 'i"eaves
alternate, bipinnate or tripinnate; petiole sheathing at base, clasping the stem bﬂsal one
10 to 20 em long; blade triangular-ovate in outline, 15 to 20 cm long, 10 I:o 1 “éf’n wide,
ternate to 1- or 2—p1nnated primary pinnae 4 to 6 pairs, prox1ma] pinn remme, ultimate
segments ovale or oblong-ovate, 2 to 3 cm long, 1 to 2 cm wide, mal:gir;i‘trregularly serrale,
glabrous on both surfaces excepl for the nerves; cauline leaves si@ to basal, reduced,
sessile, 1-pinnated. Inflorescence compound umbel, terminakafid axillary, 6 to 8 cm across
when anthesis; bracts 5 to 6(-10); rays 15 to 30, subequal, 3 «5 ; bracteoles 5 to 8, linear,
Satr than pedicel, reflexed. Flower small, white; calyx;teg 1 ubanetE petals obovate,
\;b se cuneate; style reflexed. Fruit schizocarp, oblong-ovieid, 2 to 3 mm long, 1.5 to 2 mm
g“;‘u wide; dorsal and intermediate ribs prominent, filiform; lateral rib narrowly winged; vittae

a
b ﬁ:
;—("5 @ 1to 3(—4) in each furrow, 4 to 6 on commissure. Seed smooth. »'é%
& f,:\ Description Odour, strongly aromatic; taste, bitter, pungent and slightly numb, and with _L:\
,--L a sweet aftertaste. .
. Macroscopical (Fig. 1a) Irregularly knotty, subround and fist-like, 2 to 7 cm in diameter. D>

Externally yellowish brown, greyish brown to blackish brown, rough and shrunken, dentzggg\\
scars or short remains of stems on the apex; numerous tuberculous rootlet scars on the
part and at the nodes. Textu:eqcﬂmpact uneasily broken, fracture yellowish white Dx,g’peg‘ﬁh
brown, scattered with }’EHQ%:I;}‘I brown oil dols. Ty
Microscopical (Figs @a"ﬂs ) Transverse section of the rhizome shows periderm, cortex,
cambium, phloem, x_?']i;‘ﬁl and pith. Periderm, over 10 layers of narrow rectangular cork.
Cortex, numerous- Eﬁygnnal parenchyma cells containing simple and compound starch
grains. Ph]ngpiﬁfﬂ'oad layers of polygonal parenchyma cells containing starch grains.
Cambium,, uhd\tllale rings of cambium cells. Pith, broad zone of slightly large polygonal
parench}'r{‘m cells. Schizogenous oil canals, scattered in cortex, phloem, xylem, and pith.
Sm'[;{han Lovage Rhizome in powder possesses the dtagnustlc microscopical characters of
I'Pground drug. Dentate fibres, thick-walled parench):{hﬂ cells and numerous starch

L r%miﬁs are characteristic. ; {;\
™ o™
‘f-‘r:\ M\G
f:-}“ . 4 %\C
Q O
RS
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,,\’\5 Fig.1a  Ligusticum sinense Qﬁ?\‘z-fcv. Chuanxiong
-f*?:'"\’“ 1.and 2. habit 3. plant showing swollen nm}gg*r? leaves 5. inflorescence 6. crude drug
b LON
..\,c‘:i'z"/]‘l\|
A
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N D



,é Fig. 1b  Ligusticum sinense Oliv. cv. Chuanxiong
G\ . flowering branch 2. bract 3. bracteole 4. fl'le._'lit 5. rhizome and roots
~
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G
Fig:. ,:‘\ Transverse Section of the Rhizome of Ligusticum sinense Oliv. cv. Chuanxiong
01\;\ A. Diagram . é:}
v B. Parts of Transverse Section ?"E}\
% 1. periderm a@ﬂ fibre
c.;\"’\} 2. oil canal P,_b‘\;“ﬂ 5. xylem
Qﬂ N 3. cambium ~, 6. pith



Fig. 2b dered Drug of the Rhizomes of Ligusticum sinense Oliv. ev. Chuanxiong
/é . cork in surface view 5. spiral vessel
AN o, cork in sectional view b. reticulate vessel
~ 3. thick-walled parenchyma cells 7%, scalariform vessel
containing starch grains Qélarch grains
720

7~ 4. dentate fibres @ . oil droplets

?0;»-

287



4

S

~,

\o‘ﬂ
~

LR

N

Cuntra—ind.icat%&t is contra-indicated in pregnant women with vaginal bleeding,
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Warning (Qér\dnsage may cause vomiting and dizziness. qb
Addil;h%!a]\'informatian o@ '
.\, Sichuan lovage plant is not native to nor commerci 11,}5 ultivated in Thailand.

"‘E." It is commonly used with other herbal drugs in‘]éavi raditional herbal preparations.

Packaging and storage Sichuan Lovage Rhizome s@‘be kept in well-closed containers,
protected from light, and stored in a cool and dry@a e

Identification . r\@

A. Reflux 1 g of the sample, in powdef@:iﬂ-\ 10 mL of ethanol for 30 minutes and filter
(solution 1). To 2 mL of solution 1, ad{&?}f drops of iron(1l) chloride TS: a green colour is Qb
produced. O_&\

B. Drop solution 1 ona ﬁltsggper and examine the filter paper under ultraviolet Iig@ﬁ
(366 nm): a blue fluorescence is produced. #;\:ﬂ

C. Macerate 1 g of the fi‘mple, in powder, in 5 mL of petroleum ether (boiling range,
60° to 80°) and allow to stand overnight. Evaporate 1 mL of the supernatant to dryriess and
dissolve the residue in 1 mL of methanol. Add 2 or 3 drops of a 2 per cent w tion of
3,5-dinitrobenzsoic acid in methanol and 2 drops of a saturated solution of pmféium hydroxide
in methanol: a purple colour is produced. G

D. Carry out the test as described in the “Thin-Layer Chromat hy” (Appendix 3.1),
using silica gel GF254 as the coating substance and a mixture of 3&§:Rmes of toluene,

14 volumes of ethyl acetate and 5 volumes of formic acid as the moBile phase. Apply separately
to the plate as bands of 10 mm, 20 pL of solution (A) an\@ of solution (B). Prepare
'\.

=

on (A) by refluxing 1 g of the sample, in powder, wi mL of dichloromethane for

30 minutes and filtering. Evaporate the filtrate until dryness and dissolve the residue in 1 mL

3

4
of toluene. For solution (B), dissolve 1 mg of ferulic acid in 1 mL of methanol. After removal ¢
of the plate, allow it to dry in air, and examine under ultraviolet light (254 nm), marking the ,é@\
quenching bands. The chromatogram obtained from solution (A) shows a quenching band ~
(hR¢value 31 to 38) corresponding to the ferulic acid band from solution (B). Subsequently ,\G\
examine the plate under ultraviolet light (366 nm) through the cut-off filter; the band due to g™,

ferulic acid shows a violet fluorescence. Other several fluorescent bands of different colo rs.g}

are also observed. Spray the plate with anisaldeliyde TS and heat at 105" for 10 minutes; t e s

band corresponding to feruii& Eaéd is violet. Several other bands of different colours af% 50

observed (Table 1); see alsgﬂf’@ 3. »

O,
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Table 1 w;\hles of Components in Dichloromethane Extract of the Rhizomes of
ticum sinense Oliv. cv. Chuanxion,
Y 8 D

o oD
o@and hR; Value o
4:\ UV 254 ‘,\% 366 Anisaldehyde TS
LeS
1 25 = A = violet
2 59 quenchi @\ = green
) 7—13 N = violet
5 11-18 @}enchjng = green Qb
6 1520 Jo{V - - violet o4
. 7
7 16-21 09"::- - blue Q\\
8 26-32 5| - violet \u
9 29—3.{\ — yellow
10" 31-38 quenching violet Qf}et
11 39-46 quenching violet grey
12 52-58 = blue @ green
13 57-65 quenching blue =
14 64-71 quenching blue “-\ green
15 70-76 = ag‘ green
16 71-79 blue in lue yellow
;-b‘ 17 79-86 quenching Q\} -
“"S\ 18 89-95 quenching Q\ = green
4
¢
o *ferulic acid
& o
N\
J_i&-bQ\ Water Not more than 12.0 per cent v/w (Azeotropic Distillation Method, Appendix 4.12). /\Q\
. Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). Q}
Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6). "3'{'5‘\
Total ash Not more than 6.0 Sb«:ent w/w (Appendix 7.7). ﬁsbo‘}
Ethanol-soluble extractive, Not less than 18.0 per cent w/w (Appendix 7.12). ({\
Water-soluble extraﬁ@i\lot less than 35.0 per cent w/w (Appendix 7.12).
Dose 3to9g, glst%@ecochon, a day.
2
qb""\@ 4
7220 QD
~ RN
,;;‘? ‘%QO
N ol
@%
~&
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hR;
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Fig.3  Thin-Layer Chrdmatogram of Dichloromethane Extract of the Rhizomes of
Ligusticum sineaSe Oliv. cv. Chuanxiong
1 =, selution (A)
2 &\ “solution (B)
1%5=  detection under UV light (254 nm)
~JE° = detection under UV light (366 nm)
) r:QT HI = detection with anisaldchyde TS _
0{‘ o = bands developed in some samples %
™ i’ 1 r‘,-\..!l‘
N o
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2N°
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o
Tngumdh) (KOT KAN PHRAO) N

v ™
Tngm,yu.ﬁ-?qw (KOT KAN MAPHRAO), Inafum311 (KOT KAN PHRAQ)"

NM_EOI—:% izae Scrophulariiflorae Rhizoma \jf‘
Figw rtflower Picrorhiza Rhizome ’:;"'e\o
e\’
Synonyms Katuka, Kutki , ("“\
Category Antipyretic, stomachic. "‘V}'

f“{“

Figwortflower Picrorhiza Rhizome is the dﬂgd rhizome of Neopicrorhiza scrophulariiflora
(Pennell) Hong (Picrorhiza scrophularii dlzgi\l’ennelll (Family Plantaginaceae), Herbarium |
Specimen Number: see Additional in@mﬂﬁon 1, Crude Drug Number: DMSc 0936. "\3(3
Constituents Figwortflower P1crgri‘ﬁ{;5 Rhizome contains iridoid glycosides (e.g., kutkosld@

picrosides, picrorosides) and cug %gbltacm triterpenoids. It also contains apocynin, cmnm:n
acid, vanillic acid, etc. ,f:?.:
1 ‘\

Description of the plant {Figq la, 1b) Perennial herb 4 to 30 cm tall; rhizome e@ated 15
to 25 cm long, about 1 cm in diameter, giving rise to stems and roots; root atou@?‘, eaves
simple, spiral, basal leaves fasciculate, spathulate or narrowly elliptic, 5 to ! long, upper
leaves spathulate, 5 to 10 cm long, apex obtuse, base attenuate, margin &;‘hte, leathery,
black when dry. Inflorescence spike, terminal; scape semi-cylindrical;'§to 15 cm long, naked
or with few bracts below the inflorescence; bract elliptic or lanceqlé{_é} about half of the
length of the sepal. Flowers numerous, pale blue to dark purplé hirsute; calyx nearly
equ.ally 5-partite; corolla 8 to 10 mm long, bilabiate, upper Lq:'ijg obed, hooked, emarginate,
D§ lip 3-lobed, about half the length of the upper lip; Amens 4, more or less equalling
rolla, exerted from corolla tube, anther divergent; ovary superior, 2-loculed, ovules
“\ numerous per locule, style 1, stigma capitate. Fruit capsule, septicidally dehiscent, ellipsoid
or ovoid, about 1 cm long, turgid, tapered at top. Seeds numerous, about 1 mm long.

Description Odour, characteristic; taste, extremely bitter.

Macroscopical (Fig. 1a) Dried rhizome, cylindrical, 2.5 to 12 ecm long, about 1 cm wide,
easily broken, externally greyish brown, rough, irregularly wrinkled, sometimes bearing %
rools, or circular root scars and bud scales. Broken, surface black, surrounding with whjtg\;g\

vascular bundle. g,_}\.
Microscopical (Figs. 2a, Ebﬁrﬁ'anwene section of the rhizome shows periderm, C“.EI,FM
vascular tissue, and pith. Pghderm, several layers of cork cells, some of which in
the outer layer cracke w..g\ ortex, broad zone of thin-walled polygonal parenchyma with
scattered groups OLQE‘j;é’s. Vascular tissue, secondary phloem, xylem and broad zone of
medullary ray.; numerous thin-walled polygonal parenchyma.
Figwortflower Picrorhiza Rhizome in powder possesses the diagnostic microscopical

characters ¢ the unground drug. Parenchyma with dark brown substance and beaded-walled
parenchmg are characteristic.
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Fig.1a  Neopicrorhiza scrophulariiflorai(Pennell) Hong
1. habit 2. cmdm_-_._plf’;_jg
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N ; G
) q ; Fig.1b  Neopicrorhiza scrophulariiflora (Pennell) Hong
a

@\ bit 2. blooming flower 3. opened calyx 4. opened corolla
&
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Fig.2a  Transverse Se f the Rhizome of Neopicrorhiza scrophulariifiora (Pennell) Hong
A. Diagram. .
B. Part &sverse Section

5. phloem
nchyma 6. xylem
oup of fibres 7. medullary ray
: 8. pith
& 6
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Fig. 2b ’\%@ered Drug of the Rhizomes of Neopicrorhiza scrophulariiflora (Pennell) Hong

cork in sectional view 6. beaded-walled parenchyma
'.\Q‘ 2. cork in surface view 7. beaded-walled parenchyma
qb 3. fibre co lﬁ?ing dark brown substance
z o&\ 4. parenchyma in longitudinal 8 ate and pitted vessels
& view g chyma with attached vessel
A, 5. parenchyma in sectional view starch grains

Q\ ~
A
fé@
(;\,-\
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r\qb =\



C'@g minutes. Several spots of different colours are observed (Table 1); see also Fig. 3.
No

‘\o‘a
~H
AN

&

Additional information
1. Figﬂ@gwer picrorhiza plant is not native to nor commergially cultivated in

Thailand ~ The plant yielding figwortflower picrorhiza rhizome gglﬁ referred to the
herbaﬁ%%ﬁ't specimen number 01434339 (PE), deposited at the te of Botany (PE),
C’h'l:%e Academy of Sciences, Beijing, People’s Republic U% a. The photographic
ilhi?hai‘ion of the specimen can be seen at the Department edical Sciences Herbarium
(BMSC), Nonthaburi, Thailand. i

2. Itis commonly used with other herbal dr g Thai traditional herbal preparations.

296 THP 2021 VOLUME I

Packaging and storage Figwortflower Picrmj.:@lihizome shall be kept in well-closed
containers, protected from light, and stﬁre:.t?l_ a dry place.
N\

[

Identification Qb
A. Heat 500 mg of the sample, mSPo der, with 10 mL of water in a water-bath for t\%\
10 minutes, allow to cool and fi]tegﬂ‘ﬂ 2 drops of the filtrate, add a few drops of a 1 per cé&’
w /v solution of tron(1) {'szori'dg'.:& ark green colour is produced. \q}’
B. Carry out the test as@ﬁm’ibed in the “Thin-Layer Chromatography” (Appendix 3.1),
using silica gel GF254 as the coating substance and a mixture of 50 volumes of clilgkoform,
30 volumes of ethyl acetate, 20 volumes of methanol and 1 volume of strong m @Hm solution
as the mobile phase and allowing the solvent front to ascend 10 ¢cm abov ine of
application. Apply to the plate, 5 uL of the test solution prepared by rs%uaxmg 1 g of the
sample, in powder, in 25 mL of methanol for 30 minutes, ﬁIteﬁni§|§l’§n porating the filtrate
to dryness. Dissolve the residue in 1 mL of methanol. After remoyal.of the plate, allow it to
dry in air and examine under ultraviolet light (254 nm), mar e quenching spots.
Examine the plate under ultraviolet light (366 nm) throug 'ﬁ% cut-off filter. Several blue
%gﬁsamt spots are observed. Spray the plate with ani, hyde TS and heat at 110° for
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Table 1 ,\Values of Components in Methanolic Extract of the Rhizomes of

&

\ eopicrorhiza scrophulariiflora (Pennell) Hong ' Q.\
N Deg@‘an
6@’:1 hR; Value ﬁ&%ﬂ
{\ Uv 254 ‘!..\ 366 Aunisaldelnyde TS
y AN
1 4-10 quenching (’b blue brown
2 20-27 quemlun% intense blue brown
3 29-34 quenc rﬁg brown
4 3541 quencl blue violet
5 45-49 qb - pale brown
6 47-51 o@hench.lng intense blue =
7 6064 "‘a quemhmg - - \zi\
8 67-71 d—: ;’ = pale vin&%c
9 76—79 ‘:\ = blue pale C‘@e
10 83-87 - - péaeo\:inlet

Loss on drying Not more than 11.0 per cent w/w after drying at 105

(Appendix 4.15).

Fmrelg;n matter Not more than 2.0 per cent w/w (Appendix L’?ﬁi&\

Ad@mwluble ash Not more than 2.0 per cent w/w (A{\
tal ash Not more than 5.0 per cent w/w (Appendix 7.7)

ix 7.6).

&
o

constant weight

‘_f_h\g Ethanol-soluble extractive Not less than 30.0 per cent w/w (Appendix 7.12).

Dose 1 to 3 g of the powdered drug a day.

o&\“b
o
g.;\n
~
&
o

4

&
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Fig. 3 (o"Thin-Layer Chromatogram of Methanolic Extract of the Rhizomes of Neopicrorhiza
scrophulariiflora (Pennell) Hong
I = detection under UV light (254 nm)
I detection under UV light (366 nn).
[l = detection with anisaldehyde TS
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Atractyledis Lanceae Rhizoma r:-l}f*

Atgactylodes Lancea Rhizome 5-;._3\\;"

@mn}*m Swordlike Atractylodes Rhizome &: {T‘,:\

Category Stomachic. y {:\:}
Atractylodes Lancea Rhizome is the drladse‘ﬁ;'lzume of Atractylodes lancea (Thunb.)

DC. (A. chinensis (Bunge) Koidz.) (Famil ’&ampusllae) Herbarium Specimen Number: ;

see Additional information 1, Crude D;q umber: DMSc1149. .;:‘>

Constituents Atractylodes Lanc Rfumme contains volatile oil, of which atractylodin and %
f-eudesmol are its major compo ts. It also contains sesquiterpenoids (e.g., al‘ractylencslm{p

] J 5
triterpenoids, sterols, etc. “‘\_ ~ »

Description of the plant (Fig's. la, 1b) Perennial herb, (15-)30 to 100 cm tall; r ?’he thick.
prostrate or ascending, with numerous adventitious roots of even thickness; s@ohtar}f or
fascicled, unbranched or apically few-branched, sparsely arachnoid or glabﬁm Leaves
simple, alternate, green, concolorous, rigidly papery, glabrous, margin Imﬁarm ciliate or
spinosely toothed; basal leaves withered at anthesis; lower leaves su llE to petiolate;
petiole to 3.5 cm long; leaf blade 8 to 12 cm long, 5 to 8 em wide, 3- o, §(—9] -pinnatifid or
-binnatipartite, sometimes entire, lateral lobes elliptic, narrowly ¢lliptic, or obovate-elliptic,
terminal lobe orbicular, obovate, obliquely ovate, ovate, or hpﬁc, middle leaves with
ﬁﬁie 0.5 to 2.5 em long, leaf blade obovate, narrowly o §{e, obovate-elliptic, narrowly
%’ﬂl]_‘llic, or oblanceolate, base cuneate-attenuate, rnargln ire or basally sometimes with 1 or

"%E triangular and spinose teeth; upper leaves sometimes triangular, with 1 or 2 spinose leeth;

a
{
~
leaves subtending inflorescence pinnatipartite to pinnatisect. Capitula 1 to several, in p é&"ﬂ
terminal corymb; involucre campanulate, 1 to 1.5 cm in diameter; phyllaries 5 to 7 rows, N\
margin sparsely arachnoid, apex rounded to obtuse, outer and outermost ones ovate to o\

ovate-lanceolate, 3 to 6 mm long, 1.5 to 3 mm wide, middle ones ovate, ovate-elliptic, or o
elliptic, 6 to 10 mm long, 3 to 4 mm wide, inner ones elliptic to linear, 1.1 to 1.2 cm long, = o\’
0.2 to 0.3 mm wide, apically sometimes turning red; marginal florets pistillate; disc flore Y
bisexual, corolla white, shghtqu tinged with purple, basal tube 9 mm long. Achene obgﬁi’;{d
pappus brown to dlrt}hw}ui@? fo 8 mm long. g\n

Description Odour, cha{&henshc, taste, sweetish, pungent and bitter.

Macroscopical (F:g @) Irregularly moniliform or nodular-cylindrical, somewhat curved,
occasionally bra ea 3to10em long, 1 to 2 cm in diameter. Externally greyish brown,
wrinkled, I:raqgtrgrsei}r twisted-lined, with remains of rootlets, and stem scars or remains of
stems attac at apex. Texture compact, fracture yellowish white or greyish white,
scatte d’\fﬂ many orange-yellow or brownish red oil cavities and crystallized out as white
fine négdle crystals after exposing for a long time.

\hsz'rmu ‘opieal (Figs. 2a, 2b) Transverse section of the rlp‘kg}me shows periderm, cortex,

'hldem xylem and pith. Periderm, several rows of rechnxl ular cork cells and thick-walled

of phloem parenchyma cells, phloem rays and crgc@d cavities. Xylem comprising vessels,

f\
4 L"\
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nb.) DC.
?ﬁ:ﬁes 4. crude drug
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Fig.1a  Atractylode
habit 2. and 3. flowering

1.



f\@ Fig.1b  Albractylodes lancea {Thﬁdb.} DC.

‘ib 1. flowering branch 2. rhizo roots
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Fig. 2a '@ﬁh’er&e Section of the Rhizome of Atractylodes lancea (Thunb.) DC.
Diagram
Qﬁ\ . Part of Transverse Section
~, 1. periderm
Qb 2. phloem ray

"& 3. oil cavity

4. xylem ray

0&-

r\qb N\



Fig. 2b Pow:&ﬁ Drug of the Rhizomes of Atractylodes lancea (Thunb.) DC.

51(5‘:}]( in surface view
Q'b rk

20Oy e

in surface view associated with sclereids and cortical parenchyma
containing acicular crystals
sclereids
reticulate vessels
bordered-pitted vessel
parenchyma containing acicular crystals
parenchyma containing inulin

g

group of fusiform fibres \}“
irregularly shaped fragment$ofinulin
oil droplets

%
&
@
&S _

%}b
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Q
groups of fibre et rays, and cracked cavities. Schizogenous brown oil cavities, scattered
in cortex, pl ., Xylem, and pith. Pith, numerous polygonal pa@yma cells.

?Q
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Atractylpdes Lancea Rhizome in powder possesses the dia microscopical
charaﬁqg of the unground drug. Cork associated with sderedg:{f}amnchyma cells
ml].tﬂi‘hmg oil droplets, irregularly shaped fragment of inuli,ti};l icular crystals, and
gj_aﬂate and bordered-pitted vessels are commonly Dhsé:fﬁ-ed.

Warning It should be used with caution in patient loose, watery stools.
Additional information %\'

1. Atractylodes lancea plant is not nal'v@*@mr commercially cultivated in Thailand.
The plant yielding atractylodes lancea rhi is here referred to the herbarium specimen, |
Herbarium Tsumara Laboratory 24217, deposited at the Herbarium Tsumara Laboratory, Qb
Japan. The photographic illustrati e specimen can be seen at the Department of
Medical Sciences Herbarium (D ), Nonthaburi, Thailand. OQ}’

2. Itis commonly used vdg‘ﬁfuther herbal drugs in Thai traditional herbal prepaj,:,p%ia S.

~
Packaging and storage Atrg}y]udes Lancea Rhizome shall be kept in well-closed Qant%iners,
preferably of metal or glass, protected from light and stored in a cool and dry ng&se

Identification

A. Reflux 1 g of the sample, in powder, with 10 mL of ethanol for @hutes and filter.
Evaporate 2 mL of the filtrate to dryness. Dissolve the residue in 2 acetic anhydride
and then slowly add 1 mL of sulfuric acid to make two layers: a fﬁ
the upper layer. 7

¢B. Carry out the test as described in the “Thin-Layer T/;'anatography" (Appendix 3.1),
usit silica gel GF254 as the coating substance and a mi I of 70 volumes of hexane,

colour appears in

y volumes of acetone and 10 volumes of ethyl acetate as the mobile phase and allowing the 4
\:.::‘ solvent front to ascend 10 cm above the line of application. Apply to the plate as a band of ¢
5" 10 mm, 5 uL of the test solution prepared by refluxing 1 g of the sample, in powder, with ,e@\
10 mL of dichloromethane for 30 minutes, filtering and evaporating the filtrate to dryness. ~\
Dissolve the residue in 1 mL of toluene. After removal of the plate, allow it to dry in air and ,.\@\

N\
,@Q

examine under ultraviolet light (254 nm), marking the quenching bands. Subsequently QL}
examine the plate under ultraviolet light (366 nm) through the cut-off filter. Several z G“S:,\
fluorescent bands of different colours appear. Spray the plate with anisaldeliyde TS &

and heat at 105° for 10 minutesgﬁeveral bands of different colours are observed (Tablel )

see also Fig. 3. ' q:‘*-

-
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Table 1 hR¢Values of Components in Dichloromethane Extract of the Rhizomes of
ctylodes lancea (Thunb.) DC. 6
a &
oh\ By
@'}"B Detection
@Q hR; Value - —
Q Uv 254 uv :3»&6‘\.&B Anisaldehyde TS
oo
| | AN
1 12-16 quenching G\ grey
2 16-22 quenching = grey
3 24-28 quenching (JE‘:\ blue -
4 28-31 = I\ ) grey 6
5 32-35 quencg&@ - - o@‘fb
6 36-38 ﬁ = grey o@
7 43-48 iching = - %x:-}o
8 49-58 (‘:'q enching - green /™
9 68-72 - blue bluéﬁq\
10 ¥2-77 quenching > lden
11 78-84 quenching light orange
12 8894 = = violet
13 92-94 = = Qg\ green
14 94-98 = ™ violet
RS
: >
o@ler Not more than 11.0 per cent v/w (Azeotropic Di@laﬁun Method, Appendix 4.12).
é
Foreign matter Not more than 7.0 per cent w/w (Appendix 7.2). @:
Acid-insoluble ash Not more than 1.5 per cent w/w (Appendix 7.6). ﬁ\'e
Total ash Not more than 7.0 per cent w /w (Appendix 7.7). K\‘Q\

Ethanol-soluble extractive Not less than 12.0 per cent w/w (Appendix 7.12).
Water-soluble extractive Not less than 35.0 per cent w/w (Appendix 7.12). ‘3"3

Volatile oil Not less than 1. cent v/w (Appendix 7.3H). Use 25 g, in coarse potodér,
freshly prepared and accu weighed. Use 250 mL of water as the distillation li

and a 500-mL round-b ed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours.
Use 2.0 mL of xylene ﬁﬁne graduated tube.

IN"
Dose 3to9g, %E:é‘demctmn, a day.
&

f\Qb S 'n'\‘;;>
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h Rs, hl{f
100 -- 100
. : |
50 ‘ 50
0 0

Fig.3  Thin-Layer Chromatogram of Dichloromethane Extract of the Rhizomes of
Atractylodes lanece ¢Thunb.) DC.

I = detection under UV light (254 nm)
I = ~detection under UV light (366 nm)
M = " detection with anisaldehyde TS
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Tﬂf-&'n'suﬁﬁ (KOT KRADUK) 2

Aucklaq.gﬁaf‘iappae Radix o\g V

Cornn{o‘n Aucklandia Root m}f‘*

Sg’\tlnﬁyms Costus Root, Kut Root, Kuth Root, Saussurea\@ﬁt
Category Stomachic, carminative, antispasmodic. F\

Common Aucklandia Root is the dried rnq,tfoﬁ Aucklandia lappa Decne (Family
Compositae), Herbarium Specimen Number«-. e Additional information 1,
Crude Drug Number: DMSc 0938. ,-*\f: S

Constituents Common Aucklandia (ﬁg}contams volatile oil, of which dehydrocostus '\i:‘>
lactone and costunolide are its ma:mr{wg)mpunent&. It also contains alkaloids (e.g., saus&urmg}g&ﬁ
cyanopicrin, etc. s.:)‘

A
Description of the plant {Fggs?la 1b) Perennial herb, 1 to 2 m tall: stem erect, rnbusg\ root
tuberous, large, brown, trlangular about 60 cm long, about 5 cm in diameter, wi ™
longitudinal ridges, woody, with peculiar smell. Leaves simple, opposite, trianﬁtw or
cordate, 0.6 to 1.2 m long, about 30 cm wide, upper leaves 20 to 30 cm lon ’I‘f"tn 30 cm wide,
apex acute or obtuse, base auriculate, margin irregularly toothed, me fgfnous, petiole long,
lobately winged, clasping stem. Inflorescence in axillary and terminal. gﬁr}'mb 25t03.5cm
wide. Capitulum bluish purple, about 2 em long, 2.5 o 3.8 cm mdﬂmeter involucre
globose to campanulate or tubular; phyllaries many-seriate, Lg;b"rq,p:ate ovate-lanceolate,
with scarious apical recurved appendage; receptacle glabrous. of setose. Floret usually
Q. urple, sometimes white, bisexual, fertile; corolla a cﬁ}tﬁ em long, tubular, apex
\.fﬁ-iobed dark blue-purple or almost black; stamens 5, frée filament glabrous, anther
"u sagittate, with fringed appendage; ovary inferior, 1-loculed, ovule 1, style 2-armed. Fruit
rf-;‘ “ achene, up to 8 mm long, curved with narrow tip, compressed, obsoletely 4-angled, hairy;

5 O\ pappus 2-seriate, bristle, about 1.7 cm long, connate at base, persistent, outer short, scabrous

to plumose, deciduous, inner plumose.

Description Odour, aromalic and characlerislic; taste, slightly bitter. Qt“;
Macroscopical (Fig. 1a) Cylindrical, 8 to 12 em long, 1 to 5 cm in diameter. Externallyz. 5:\
yellowish brown to greyish brown, with distinct wrinkles, longitudinal furrow and latq;n%d}
root scars. Texture hard, uneas&jf broken, fracture greyish brown to dark brown. A
Microscopical (Figs. 251,\2&\2«:} Transverse section of the root shows periderm, cortex,
phloem, xylem, lys:gmqgﬁ intercellular spaces, and cracked spaces. Periderm, 3 to 12 layers
of varying sizes of raetangular cork cells. Cortex, narrow region of thin-walled parenchyma
cells and SElEl‘E_;ld{E‘.K loem tissue, thin-walled parenchyma, some of which containing
oleoresin, 4 to, S:m‘ws of phloem rays and lysigenous intercellular spaces. Xylem tissue,
lto2 rowmﬁbss&ls 2 to 5 rows of xylem rays and lysigenous intercellular spaces. Cracked
space, Knmn the joint area of phloem lissue and xylem tissue.
on Aucklandia Root in powder possesses the diagnostic microscopical characters
%&59 nground drug. Elongated, thick-walled sclereids a;;b-:haracterzsnc features.

-walled cork cells and inulin masses are frequenﬂ Q!m;erved Parenchyma with

7 O
{h‘r:,o eoresin or with inulin masses may also be seen. KM ad
Oy .
f:‘-"'\t-? (5}' 'G
2
A ~
(."‘\.
'\.

féﬂ‘

$ ®
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QE‘FQE 1a Aucklandia lappa Decne
1. hébﬂ 2. leaf 3.and 4. capitula 5. crude drug
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Diagram of the Root

(]
&‘:&\ 100 pm
N

Fig.2a Ph crograph of Transverse Section of the Root of Aucklandia lappa Decne

é‘sﬁ iderm 5. phloem tissue
thin-walled parenchyma 6. phloem ray

/9 3. lysigenous intercellular space 7. xylem tissue
f_\(lg\ 4, cracked space 8. vessel

0@
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Fig. 2b @e Drawings of Transverse Section of the Root of Aucklandia lappa Decne
"\\ .

Diagram
B., C. and D. Parts of Sectional View
qs\ 1. periderm 6. p oem ray
2. thin-walled parenchyma em lissue
3. lysigenous intercellular space c@. vessel
4. oleoresin \}a 9. xylem ray
5. phloem tissue n{'b
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$Q
Fig. 2 éﬁwd&md Drug of the Roots of Aucklandia lappa Decne
E

cork cells in surface view 7. sclereids
ON° 2, corkeellsin longitudinal view 8. overlapping parenchyma
a 3. cork cells in sectional view f, containing oleoresin
qb 4. reticulate and scalariform vessels parenchyma in sectional view
(}\:& 5. inulin @] oil droplets
(;? 6. fibre o 11. starch grains
Q 5
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Additional infei {-}tion

1. Comien aucklandia plant is not native to nor commercially: cultivated in Thailand.
The plm%&ding common aucklandia root is here referred to tl;g%;haarium specimen
numb&& (372736, deposited at the Herbarium, Royal Bota&%& ardens Kew (K), London,
U bq;d. ingdom. The photographic illustration of the spe imen can be seen at the
Dgﬁrtmenl‘ of Medical Sciences Herbarium (DMSC), aburi, Thailand.

2. Itis commonly used with other herbal drugs @q_hﬂi traditional herbal preparations.

Packaging and storage Common Aucklandia EE@ Il be kept in well-closed containers,

protected from light and moisture, and stored ilwa cool and dry place.
Identification f.‘f‘ F
A. Reflux 1 g of the sample, in po f:‘-\?, with 10 mL of ethanol (80 per cent) for 30 minutes, Q;}
allow to cool and filter. Evaporat rate to dryness, dissolve the residue in 5 mL of
a 5 per cent w /v solution of hydrathloric acid and filter. To 1 mL of the filtrate, add a few
drops of modified Dragendorff T:5: 'an orange precipitate is produced. \:“’
B. Shake 2 g of the samiple, in powder, with 10 mL of chloroform for 15 minut ﬁnﬁg

filter. To 2 mL of the filtrate, slowly add 1 mL of sulfuric acid to make two ]ayeré\o dish
purple ring is produced at the zone of contact.

C. Carry out the test as described in the “Thin-Layer Chmmatngrapb{{t}ﬁ\ppendix 3.1),
using silica gel GF254 as the coating substance and a mixture of 60 volumes of dicliloromethane,
20 volumes of ethyl acetate, 20 volumes of methanol, and 2 volumes Qﬁﬁfg amnioftia solution
as the mobile phase and allowing the solvent front to ascend 10 g ove the line of
application. Apply lo the plate, 5 uL of the test solution pmpﬁfma y refluxing 1 g of the
sample, in powder, with 25 mL of methanol for 30 minutes, fi g and evaporating the
v After removal of the plate,

e to dryness. Dissolve the residue in 1 mL of meth

a§§£ ow it to dry in air and examine under ultraviolet light (254 nm), marking the quenching 4
spots. Spray the plate with anisaldehyde TS and heat at 110” for 10 minutes; two brown and ¢
two purple spots are observed (Table 1); see also Fig. 3. @Q
&
3
D
o
:,3;\:\,
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Table@h Values of Components in Methanolic Extract of the Roots of
5 Aucklandia lappa Decne :ib

s

% D@m tion

‘_;Q\Spot hR; Value
uv Anisaldehyde TS

1 5-13 quenching brown
2 32-34 ching -
3 34-37 (E(\ - purple
4 50-52 ~ - pale brown 4
5 75-83 ,..?Sb quenching purple o&fb

3 =
Water Not more than 11.0 }@i‘ént v/w (Azeotropic Distillation Method, Appendlx"ffl}
Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2).
Acid-insoluble ash Not more than 1.0 per cent w/w (Appendix 7.6). t’é@
Total ash Not more than 6.0 per cent w/w (Appendix 7.7). G\
Ethanol-soluble extractive Not less than 11.0 per cent w/w (Ap QU:} 7.12).

Water-soluble extractive Not less than 27.0 per cent w/w (A%'péa dix 7.12).
6

'le oil Not less than 0.7 per cent v/w (Appendix 7.3H).5 Use 20 g, in coarse powder,
ly prepared and accurately weighed. Use 200 mL t’;l:}mrrﬂ as the distillation liquid and
a&”‘a S{JI]-mL round-bottomed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours. Use %
(,’_;o 2.0 mL of xylene in the graduated tube. ’éQ
5 Q\ Dose 200 mg to 1 g of the powdered drug a day. é\"\
b
)
6 >
P &
o
Q\"\
&
@f‘b
o
qbf\é\ 4
700 o
"~ o
ﬁ:\ ~
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of the Roots of Aucklandia lappa Decne

50
é
N
N
e
o
J
4 Ff)
o o
& 1
o~
¥ o
@ 0%. 3  Thin-Layer Chromatogram of Methanolic E
a;’\b I = detection under UV light (254
A, II = detection with anisaldehyde TS é’,
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Iﬂﬁﬂﬂi{) C;(KOT PHUNG PLA) N

ﬂﬂﬂﬂjﬂi@q UT KOK SOM MO) )
Terrn naliae Chebulae Galla \'j;}..zh
Tem,}maha Chebula Gall t;'.;\;»

Synonym Chebulic Myrobalan Gall A
2 <

Terminalia Chebula Gall is the dried leaf gall of Terminalia chebula Retz. (Family
Combretaceae), Herbarium Specimen Nu&ﬁer DMSC 899, Crude Drug Number:

Category Astringent, antidiarrheal.

DMSc 0937. ‘L"‘ '::,>
oY ¢ -
Constituents Terminalia Chebul&‘(a’all contains phenolic acids (e.g., gallic acid) and \ )‘&\
hydrolyzable tannins (e.g, chebuhglc acid, tannic acid). It also contains flavonoids, \\;‘-
triterpenoids, ete. 2 A ~
W

Description of the plant {Flgb 1a, 1b) Medium- to large-sized tree, up to 30 m ;ﬂhp to
1.3 m in girth; bark rough, scaly; shoot and young leaves usually rusty villo g\"‘L aves
simple, opposite, broadly ovate to ovate-elliptic, 8 to 15 cm long, 6 to 10 cm méle apex acute
or abruptly acuminate, base cuneate, slightly cordate or rounded, corlqéeg s, glabrescent,
nerves obscure above, slightly raised and usually brownish pubesceﬁﬂli}éneaﬂ‘t petiole
1 to 3 em long, glabrous or sparsely pubescent with a pair of nodulag'glands near leaf base.
Inflorescence axillary or terminal panicle, usually with 3 to Gﬂnﬂés spike 3 to 6 cm long;
rar:tus pubescent. Flower 3 to 4 mm in diameter; bract nee};' I%bmus, 1.5 to 2 mm long;
tube infundibuliform, calyx segment triangular, o l{fﬁe glabrous, inside densely
\G?‘ﬂlnus, stamen 3 to 4 mm long; disc lobed, densely v;ll:?hs ovary inferior, glabrous, ovoid,

«::* about 1 mm long, style glabrous, 2.5 to 3 mm long. Fruit drupe, subglobose to ellipsoid,

H:
o
2.5 to 5.0 em long, 1.5 to 2.5 cm wide, glabrous, usually smooth or frequently 5-angulate ,é@
ridged, wrinkled and turning blackish when dry. Seed 1, ellipsoid, 1.5 to 2 em long, N
0.5 to 0.7 cm wide, rough, without ridges. G

Description Odourless; taste, astringent and slightly bitter. Q\l\.a"
Macroscopical (Fig. 1a) Leaf gall, hot-water-bottle like or vasiform, flat, truncate or &;.wb
2-lobed, yellowish brown, 1.5 to 3.5 cm long, about 1.5 cm wide, 0.5 to 1.5 cm thick, Pa\‘\
conspicuously longitudinall %ﬁated ribbed or ridged; dehiscent, unilocular, the gﬂﬁ&VlW
dark brown and filled w1th~{u~bercles A\
Microscopical (Figs 2b) Transverse section of the gall shows periderm, cortex,
vascular bundles, g,nﬂ‘:ﬁarge cavity in the centre. Periderm, 3 to 5 layers of thin, non-
suberized wavy- qﬁ:ed of cork-like cells. Cortex, various shapes (e.g., polygonal,
oblong and Igtg of thin-walled parenchyma, of which minute rosette aggregate crystals
may be seen. “Vascular bundles, small, arranged in longitudinal and transverse views.
Tegnﬁn’;ﬂha Chebula Gall in powder possesses the diagnostic microscopical characters of
u.(tg&bund drug. Tannin mass and cork-like cells of -:)u’Eer gall surface are characteristic.

t parts inside the gall Iso found.
lné§ parts inside the gall are also foun r\%‘«}
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\ Fig. 1a ﬁ'i{:mﬂu{fﬁh chebula Relz.
1. habit 2. flowering twig,3. fruiting twig 4. crude drug
fhiéa.
AL
GN
Fa
':'.h\_ \ '3:\‘;\



THP 2021 VOLUME I

318

5\?} Fig. 1b  Terminalia cl Retz.
C:\ 1. branch showing leaves and fruits*2.” part of inflorescence 3. flower
A
&

&

f\Qb D\%
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; ~
Fig.2a  Transverse Section of the Leaf Gall of Terminalia chebula Retz. ,;:;‘}
A. DiagrameNearby the Base of Gall N
B. Part o&@ansverse Seclion
1. pe i@?m 5. vascular bundle
2. group of non-lignified fibres 6. lignified parenchyma
434 cortex 7. large cavity

. thin-walled parenchyma
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O D
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Fig.2b P d Drug of the Leaf Galls of Terminalia chebula Retz.
rk-like cells in sectional view 6. thin-walled parenchyma

\Zéj&\ 50 um
6\0
~
(}

. cork-like cells in surface view 7. lignified parenchyma near cavity
G\ 3. tannin mass 8. lignified parenchyma near cavity
o&qb 4. reticulate and spiral vessels i @gitudina] view
5. fibre t parts
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~
Additional information [t is commonly used with other herbal drugs in Thai traditional
herbal preparations. x

Packaging'and storage Terminalia Chebula Gall shall be kept i ll-closed containers,

pm% from light, and stored in a dry place. X
ification ,.-\&}
A. Heat 500 mg of the sample, in powder, with 10'mL of water in a water-bath for
10 minutes, allow to cool and filter. To 2 drops of trate, add a few drops of a 1 per cent

w /v solution of iron(1m) chloride: a dark gree::;f& is produced.

B. Heat 200 mg of the sample, in powder, 'with 10 mL of water in a water-bath for
5 minutes and filter. To 2 mL of the ﬁltra;eﬂi_’ d a few drops of a 1 per cent w/v solution of
gelatin: a yellowish cloudy precipitate 'ﬁ?mdul:ed.

C. Carry out the test as descg_i‘ha\in the “Thin-Layer Chromatography” (Appendix w
using silica gel GF254 as the coating substance and a mixture of 100 volumes of ethyl :I'{‘Ef((o
11 volumes of formic acid, 11 vdl;ihes of acetic acid, and 10 volumes of water as the mo
phase and allowing the solv@‘t front to ascend 10 cm above the line of application.. Apply
separately to the plate, 5 uL each of the following solutions. Prepare solution (A fluxing
1 g of the sample, in powder, with 25 mL of water for 30 minutes, filtering a@aporatmg
the filtrate to almost dryness. For solution (B), dissolve 2 mg of gailic acidind mL of
methanol. After removal of the plate, allow it to dry in air and examine{inder ultraviolet
light (254 nm), marking the quenching spots. The chromatogram obfained from solution (A)
shows a quenching spot (hR; value 84 to 89) corresponding lo th ic acid spot from
solution (B). Spray the plate with anisaldehyde TS and heat ar%fg for 10 minutes; the spot

‘gﬁpondjng to gallic acid is brown. Several other bm&w?;sﬁts also appear (Table 1); see
N

ig. 3. C(\

r_é
Q
Q\“fé
qg\
7o
&
o@\‘*b Qf‘e.
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Tableé\,hlf Values of Components in Water Extract of the Leaf Galls of
N Terminalia chebula Retz. ¢
_‘:“} ““3}
agg& %@ﬁon
pol hR; Value -
q\ﬁ, uv2ss ° Anisaldelyde TS
1 2528 =
2 30-37 =
3 41-47 brown
4 48-51 p\dﬁ\ brown 4
5 5663 Qb quenching brown Qb
6 70-73 .;g,.{& ‘ quenching brown §
7" 84—8%% quenching brown 4:},
Wt o ~
gallic acid C:\ ?b (\‘\

Loss on drying Not more than 13.0 per cent w /w after drying at 105 to,ﬂé%ant weight
(Appendix 4.15).
N

Foreign matter Not more than 1.0 per cent w/w (Appendix 7.2). Q>
Total ash Not more than 4.0 per cent w/w (Appendix 7.7). 7%,
é
Eth@ol-suluble extractive Not less than 42.0 per cent w kﬁg%ppendix 7.12).

m&.‘ ter-soluble extractive Not less than 50.0 per cent w@ (Appendix 7.12). 4
{
6\\;9 Tannins content Not less than 30.0 per cent w/w (Appendix 7.21 H). Use 4 g of Terminalia @
™ Chebula Gall, in powder, accurately weighed. f\%
o &
Q ™
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hB‘\Q:\ 4 hRf

N
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e‘@fb 1 il
~
f'\Qk Fig.3  Thin-Layer Chromatogram of Water Extract of the Leaf Galls of
qb Terminalia chebula Retz. °Q‘
.1;:';.;& 1 = solution (A) o&
a} 2 = solulion (B) 6,
(\é‘b I = detection under,l@\ﬁght (254 nm)
I = detection wjﬂ:("\huimfdehydé TS
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o mericarps. Seed plane or slightly concave. 3N
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Ingdae qfc%*r S0) N
' LY
Tng ﬂqﬁgﬁ_@%’f SO CHIN) O\
Ang f'é’ngDahuricae Radix ,;.;};x\
D, an Angelica Root o

&égory Antipyretic, analgesic (for headache). | {I-\ﬁ\
A
Dahurian Angelica Root is the dried root of é@p@éﬁm dahurica (Hoffm.) Benth. &
Hook. f. ex Franch. & Sav. var. dahurica (A. mdém"f'arpa H. Wolff) (Family Umbelliferae),
]
Herbarium Specimen Number: see Addfﬁ_ﬂfiﬁi information 1, Crude Drug Number:

DMSc 1146. N N
N

Constituents Dahurian Angelica Rgf{ls,:dfntains furanocoumarins such as imperatorin, _.,,Qi:(

isoimperatorin, phellopterin, Etc.f‘\d oQ:‘\b

Description of the plant (Fi é‘:g'ﬁ,*lb} Perennial herb 1 to 2.5 m tall; stem purplish ﬁkﬁp
hollow, pubescent above; rn&[ tout, cylindrical. Leaves pinnately or ternately compound,
alternate; blade triangular-ovate in outline, 10 to 50 cm long, 25 to 40 cm wide; '% ets
sessile, terminal leaflet deeply 3-lobed, blade usually oblong or uvat&ellipt}&@ﬂ,\m 10 em
long, 1 to 5 cm wide, apex acute to acuminate, base slightly decurrent, margin white-
cartilaginous, sharply serrate, pubescent along nerves adaxially, uppeﬁi?avés reduced, basal
and lower leaves long-petiolate, broadly dilated at base into saccaggeiﬁﬂéted sheaths.
Inflorescence compound umbel, 10 to 30 ¢cm in diameter; pedur;g(eﬁ“fﬁ 20 ¢m long, scabrous;
bract(s) absent or 2, broadly lanceolate; bracteoles many, IMEﬁﬁig‘hceolate, scarious.,
F]lit;g:-rs white, 18 to 40(-70) per umbel; pedicellate, scabr%%’c;balyx teeth obsolete; petals 5,
.obevate, apex incurved; ovary inferior, glabrous or pubéSeent, 2-loculed, 1 ovule per locule,
S m‘;ﬁ%tyicpodium shortly conic. Fruit schizocarp, suborbicular, 4 to 7 mm long, 4 to 6 mm wide, y
r,\_",)‘-a dorsal ribs prominent, obtusely thick-rounded, much wider than furrow, lateral ribs C,_j\
% broad-winged; vitta(e) 1 in each furrow, 2 on commissure; split into 2 single-seeded "é

Description Odour, aromatic; taste, pungent and bitterish. Q
Macroscopical (Fig. 1a) Long-conical, 10 to 25 cm long, 1.5 to 2.5 cm in diameter. . G_Q\ v
Externally greyish brown or yellowish brown, root stock obtusely quadrangular or 5}“‘5\‘
subrounded, with lungitudinai“lif\rink]e:;, rootlet scars and lenticel-like transverse gf‘*}
protrudings, some of them nged in 4 longitudinal rows. Apex with dented stemlscé’.r.
Texture compact, fractu_.rgji;}hﬁe or greyish white and starchy, cambium ring brown,
subsquare or $ubrou£d:t_:d, scattered with many brown oil dots in bark.
Microscopical (Figs: 2a, 2b) Transverse section of the root shows periderm, cortex,
phloem, cambis p_;"’and xylem; with schizogenous oil cavities distributed throughout.
Periderm, 5 ol layers of rectangular, thin- and slightly wavy-walled cork cells. Cortex,
narrow, :vﬁ%.polygﬂnal or elliptical p.?renchyma cells. .Pi:\loem, a broad zone of polygonal
paren?%}flfha and phloem rays. Cambium layers, containing subsquare or subround cells.
Xylem, conlaining vessels, radially arranged in row, with -'Qlygonal or subround xylem
_zi‘g@whyma cells and xylem rays, Medullary ray, 2 to 3 rows, rectangular and elliptical cells.
7. Parenchyma cells, containing starch grains and some n@‘h prismatic crystals of calcium
o oxalate. \%‘-
ﬁ"i’\ ~?
~ & L::\



f:.-"'x

AN 5em
% 'bi:'.."‘
Fgg.(]?i Angelica dahurica (Hoffm.) Benth. & Hook. f. ex Franch. & Sav. var. dahurica
NS 1. flowering and fruiting shoot 2. flowering.twig 3. crude drug
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Fig. 1b eelica dahurica (Hoffm.) Benth. & Hook. f. ex Franch. & Sav. var. dahurica
1. of stem showing leaf with characteristic leaf sheath 2. root 3. flower
G{"’\ 4. infructescence 5. fruit (mericarp) 6. fruit (cross section)
~
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Fig.2a Tr Section of the Root of Angelica dahurica (Hoffm.) Benth. & Hook. f.

ex h. & Sav. var. dahurica
art of Diagram
di\‘ﬁﬂ Part of Sectional View
qs\ 1. cork 6. xylem ray
2. oil cavity 7. p rm
‘?j'\:& 3 phloe‘m ray & ex
a} 4. cambium % phloem
A 5. vessel ¢, 10. xylem
N ~
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&
Fig.2b P c-l.bred Drug of the Roots of Angelica dahurica (Hoffm.) Benth. & Hook. f.
ranch. & Sav. var. dahurica

QT'I’ cork in surface view 5. reticulate and spiral vessels
M0 2, cork in sectional view 6. prismatic crystals of calcium oxalate
qb 3. parenchyma in longitudinal view 7. t$§ grains
q;:.;& 4. parenchyma in sectional view o&
d;} containing starch grains e
S &S

0@

r\qb =\
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a ]

Dahurian %raica Root in powder possesses the diagnostic microscopical characters of
the unground drug. Thin-walled cork cells, abundant parenchyma eells (mostly with starch
grains an lot prismatic crystals of calcium oxalate) and abunda §
shape@a?‘rﬁ sizes (with prominent lamella and hilum) are co &rg

A ﬁl\l\lannal information \\;'f"

f-;?\( . Dahurian angelica plant is not native to nor commercially cultivated in Thailand.
The plant yielding dahurian angelica root is here referred to the herbarium specimen
number K001097137, collector's number C.J. Max@n‘ﬁvicz s.n., deposited at the Herbarium,
Royal Botanic Gardens Kew (K), London, Un}%ﬂngdom. The photographic illustration of
the specimen can be seen at the Departmentef Medical Sciences Herbarium (DMSC),

rch grains of different
y found.

Nonthaburi, Thailand. N\ >
2. Two varieties of Angelica .:iﬂ{u 'qﬂ:;-'lHDHm.} Benth. & Hook. f. ex Franch. & Sav., var. O&\Q“
dahurica and var. formosana (BoissiF&han et Yuan, are official in the Pharmacopoeia of the

X
People’s Republic of China Zﬂlﬂub":f:lawever, only the prior variety is imported from Cé?;“
and sold in Thai herbal markefs'as KOT SO. ~

3. Itis commonly used with other herbal drugs in Thai traditional herbal pré?a.ration&

Packaging and storage Dahurian Angelica Root shall be kept in well-closed @téh‘ter&,
protected from light, and stored in a dry place. A

Identification ,.\{"f"

A. To 200 mg of the sample, in powder, add 5 mL of ethanol, sl%ge, allow to stand for
5 minutes, and filter. Drop the filtrate on a filter paper moist?’p Cwith 1 M sodium hydroxide
and examine under ultraviolet light (366 nm): a green fluor cence is produced.
Q_B. Carry out the test as described in the "%in-Laye;ﬁi&hmatography" (Appendix 3.1),
_ausing silica gel GF254 as the coating substance and a mixure of 75 volumes of foluere,

o\, 25 volumes of ethyl acetate and 5 volumes of glacial acetic acid as the mobile phase. Apply y
,_:r_‘;o separately to the plate, as bands of 10 mm, 20 uL of solution (A) and 10 uL of solution (B). @
o N Prepare solution (A) by refluxing 1 g of the sample, in powder, with 10 mL of dichloromethane ,{é‘
’t’;';.b for 30 minutes and filtering. Evaporate the filtrate to dryness and dissolve the residue in P~
& 1 mL of toluene. For solution (B), dissolve 1 mg of imperatorin in 1 mL of methanol. After {""u
. removal of the plate, allow it to dry in air and examine under ultraviolet light (254 nm), o\
")

marking the quenching bands. The chromatogram obtained from solution (A) shows 5}-«.6
a quenching band (hR; value 66.to 76) corresponding to the imperatorin band from m{hlﬁgbn
(B), and several quenching EE are also observed (Table 1); see also Fig. 3. Subsm.mué}n"‘tly
examine the plate under ultraviolet light (366 nm) through the cut-off filter; the band'due to
imperatorin exhibits Enﬁtﬁw fluorescence. Several other fluorescent bands are also
observed. Spray theplate with a 5 per cent w/v solution of potassium hydroxide, and examine
the plate under: l_f\“mvio]et light (366 nm) through the cut-off filter; the band corresponding to
imperatorin g:éénge fluorescence, Several fluorescent bands of different colours are also

observed ( 1); see also Fig. 3.
~
r‘\l » &
Q> N4
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Table 1 bR, Values of Components in Dichloromethane Extract of the Roots of
\ elica dahurica (Hoffm.) Benth. & Hook.f. ex Frang‘h.}&: Sav. var. dahurica
8 -
v

o
% D& Detec%
é@ hR; Value \"}:,
N UV 254 uv 365‘:: 5 Per Cent W/V
.!. fi\ Solution of
,ﬁf} Potassium Hydroxide
~ and UV 366
1 13-17 quenchi.ng,\@ yellow yellow y
2 17-20 ) violet blue D>
3 24-27 z violet blue "Q‘
4 30-34 $ violel blue \:&
5 33-42 A - g blue £
6 41-44 A = blue ~
7 43-48 quenching blue bl Q
8 49-53 quenching = G
9 51-57 - intense blue p@e blue
10 59-62 quenching yellow G\ yellow
11 65-69 - - Qg\ blue
12" 66-76 quenching yellow o&\, orange
13 75-80 - violet 7, violet
éﬁ 77-83 quenching yellnwﬁ}’D\} yellow
o\(h\ < 81-85 - viol violet
4
Ny 4
", “imperatorin
& ol
N\
fi&-hq\ Water Not more than 14.0 per cent v/w (Azeotropic Distillation Method, Appendix 4.12). ‘H\Q\
. Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). D
Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6). 53-::&\
Total ash Not more than 5.0 nt w/w (Appendix 7.7). ﬁ)’o‘}
Ethanol-soluble extractig\\ ot less than 4.0 per cent w/w (Appendix 7.12). (\
Water-soluble extrac%%”Not less than 15.0 per cent w/w (Appendix 7.12).
N
Dose 3to9g, gqsxgiecochon, a day.
@fa
o
Qbf\@ ¢
720 Q
~ RN
5;‘} 4\:‘30
o ~
™
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hRf hRf
100 100
50 50
0 0,
| 2 1 2 1 2
I I I

Fig.3 Thin-Layer Chromatogram of Dichloromethane Extract of the Roots of
Angeliciwvdahurica (Hoffm.) Benth, & Hook. f. ex Franch. & Sav. var. dahurica

o= solution (A)
2 = solution (B)
I = detection under UV light (254 nm)
I = detection under UV light (366 nm)

I11

detection under UV light (366 nm) after'spraying with a 5 per cent w/v
solution of potassium hydrexide
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L <>
Kaem fgﬁa;%’awiﬂnrae Rhizoma o{f‘ Y
Kaempferia Parviflora Rhizome oy

22 N

g\ﬁgbry Tonic, carminaltive,

&
N\
» Kaempferia Parviflora Rhizome is the dried rhizame of Kaempferia parviflora Wall.
ex Baker [K. rubromarginata (S. Q. Tong) R. ]. S \E?: Stahlianthus rubromarginatus S. Q.
Tong] (Family Zingiberaceae), Herbarium Sge\"i?ki'i’en Number: DMSC 1575, Crude Drug
Number: DMS5c 548. ‘,'u.f\

Constituents Kaempferia Parviflora Rhfgame contains volatile oil, of which borneol is a .;:>

major component. It also contains fj}%ﬂpﬂbids‘* anthocyanins, etc. ""Q\ ’
(77

Description of the plant (Figs. }n:\fb) Herb up to 25 em tall; rhizome, subglobose to ':’Q?b

globose, light to dark purple w“i,_tjﬁn_. with several succulent roots in a fascicle. Leavgﬁn@ to

several; blades ovate or elliptic, slightly unequal sided, 7 to 20 cm long, 4 to 9 cm ufgd“e,

apex acute or mucronate, base subcordate, upper surface glabrous, under surfaab;i\e:iry;

leaf-sheaths 6 to 12 em long, margin membranous, green or with red-tinted;bladeless

sheaths greenish, purple-tinted or purple; ligule broadly triangular, abouh{»ﬁ‘lm long,

membranous, caducous. Inflorescence enclosed by two innermost leafésheaths or leaf-sheath

and the bladeless sheath, usually elongate; peduncle 5 to 6 cm lung;«ﬁf&ét oblong, 1.7 to

2.3 cm long, about 6 mm wide, glabrous, apex rounded; bracteo afhﬁar, 6 to 12 mm long,

1 to 2 mm wide, glabrous, apex rounded. Flowers many, up tﬁ’% ? calyx 1.8 to 2.2 cm long,

f]'.tf;fig,{~ hairy, apex bifid; corolla tube about 3 cm long, lobes/linear; dorsal lobe about 1.2 ecm

@i “about 3 mm wide, apex hooded, aristate, lateral lob"eg)élighlly smaller, apex rounded;
. staminode white, oblong, 1 to 1.3 em long, about 3 mm wide, apex acute or rounded.

r’\:'.-”m Labellum, white to light purple, darker at the base, obovate, 1.2 to 1.5 cm long, 8 to 9 mm

~_ b wide, apex emarginate; stamen with very short filament, about 1 mm long, anther about

o 2 mm long, anther-crest suborbicular, entire or emarginate, 1 to 1.5 mm long, about 2 mm

wide; ovary about 2 mm long, about 1 mm wide, hairy; stylode filiform, about 5 mm long.

\
Description Odour, characteristic and aromatic; taste, slightly bitter. . G_QE

Macroscopical (Fig. 1a) Subglobose to globose horizontally continuous rhizomes, 5}“‘5\‘
sometimes with roots and mni&hl:;s; outer surface slightly wrinkled, brown to dark brogtﬁ;-\‘
with scars of pseudostemsﬁ;a facture light to dark purple, mealy. Some occur as tranq“\vef%e
slices, varying in shape anid:size.

Microscopical (Figgh@ 2b) Transverse section of the rhizome shows several layers of corky
parenchyma cells. €ortex, broad zone of parenchyma cells, filled with numerous simple
starch grains aﬁcﬁ?urple anthocyanins, some of which containing yellowish oleoresins
with small p ?_E!es. Pseudoendodermis, layers of thin-walled rectangular cells. Vascular
bundles,ilst‘ég:ed; fibres, non-lignified; vessels, spiral, scalariform and reticulate,
non-li%{iﬁhd.

Kaempferia Parviflora Rhizome in powder possesses the diagnostic microscopical

aracters of the unground drug,.

g
L

W,



Fig. 1a Kaerrrpfﬂjrr@ﬂr.t"u:ﬁﬂm Wall. ex Baker
1. habit 2.{_{_1:65\?& 3. crude drug
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720

~ Fig.1b  Kaempferia parvi) all. ex Baker
A 1. habit 2. bract 3. bracteole 4. flower 5. o a%vand calyx tube 6. apex of calyx tube
Q\ 7. dorsal corolla lobe 8. lateral lobe 9. lateral staminode
10. labellum 11. an%@stigma and anther crest
&

&

r\gb ‘{\éb
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Fi%’i} Transverse Section of the Rhizome of Kﬂfmpferiné:ﬁrwﬁﬂm Wall. ex Baker
:\&\ A. Diagram
A

D\.i
K B. Part of Transverse Seclion o\‘\;;\x '
S N5 :
63 1. corky parenchymatous layer 63\,., pseudoendodermis
Qi, ' 2. parenchyma with purple matter /~_ “ 6. parenchyma containing

of anthocyanins & yellow oleoresin

3. vascular bundle %{2’ 7. starch grains

4. parenchyma conl:amm’&\ grains

@
ﬁi? £ pf“}
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Fig. 2b Puwgl ':ﬁ}rug of the Rhizomes of Kaempferia parviflora Wall. ex Baker
1. e parenchyma cells in surface view

@tky parenchyma cells in sectional view
parenchyma cells containing starch grains

4. spiral vessels and reticulate vessels associatecg with fibres

qb 5. starch grains
6. yvellowish olearesins containing small parti
a,_\:g\ y g P b@;:

RS A
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Packaging and.s I'ﬂ:'“'agm: Kaempferia Parviflora Rhizome shall be kept in well-closed
conlainers, ted from light, and stored in a dry place. é
Identifical 8

“Reflux 1 g of the sample, in fine powder, with 20 mL ofeffunol for 5 minutes and
ﬁlte,g olution 1). To 5 mL of solution 1, add 1 g of decolori charcoal, mix and filter. Add
ﬁ;ﬂrﬂps of a freshly prepared 1 per cent w/v solutiup fowiillin in ethanolic sulfuric acid,
mix well and heat in a water-bath for 2 minutes: a olour is produced.

a green to blue colour is produced and chan, red after adding 1 drop of a 20 per cent

4

B. To 2 mL of solution 1, add 1 drop of went w /v solution of potassium hydroxide:

v /v solution of sulfuric acid. q\
C. Apply 2 drops of solution 1 to afilter paper and air-dry. Add to the same spot, S-b
1 drop of ethanolic nimhydrin TS and in a current of hot air: a violet colour develops. a\%\
D. To 2 mL of solution 1, ad ece of magnesium ribbon, shake well and mix with o&
2 drops of hydrochloric acid: a our develops. No

E. Carry out the test aqf}cribed in the “Thin-Layer Chromatography” {Appgn&&%.l},

using silica gel GF254 as the coating substance and a mixture of 60 volumes of n:héxune,

30 volumes of ethyl acetate and 5 volumes of formic acid as the mobile phase %ﬂowing the

solvent front to ascend 10 cm above the line of application. Apply to the pla% 5 uL of the test

solution prepared by refluxing 500 mg of the sample, in fine powder, with10.mL of methanol

for 5 minutes and filtering. Dilute the filtrate with methanol to 10 m er removal of

the plate, allow it to dry in air and examine under ultraviolet light {%‘1 nm), marking

the quenching spots. Several blue spots also appear. Examine t‘hg}: ate under ultraviolet

light (366 nm) through the cut-off filter, five blue fluorescen pots of different hR; values are

:'ﬁ;é}m:d. Heat the plate at 80" for 10 minutes and then é?g with natural products (NP) TS
le the plate is still warm. Subsequently spray the plate with polyethyleneglycol (PEG) TS

°§ nd observe the colours of the spots under ultraviolet light (366 nm) through the cut-off filter 'fr
Do
c,’.b\-o within 5 to 15 minutes. Several fluorescent spots of different colours appear (Table 1); see @"
N also Fig. 3. p\’é
&
A
g
~
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Table@@\’alues of Components in Methanolic Extract of the Rhizomes of
aempferia parviflora Wall. ex Baker ¢
% DS\ Del:ecb'&ig
&@ hR; Value —
be UV 254 ,Lﬁ’?f’sﬁ UV 366
4 after spraying
6(\ with NP/PEG TS
oL
1 17-26 blue ""\.,I“e~ blue blue
2 29-35 blue ‘,..\(E\ blue blue y
3 36-40 blu blue blue D>
4 41-46  bife: blue blue ol
5 16-52 e blue blue \:\\\
6 64-69 \ﬁ;} quenching - yellnwﬁ\n
7 74-78 q{?eak quenching - yellow-green
8 78-82 weak quenching - iellow
9 83-86 weak quenching - @E ow
10 87-90 weak quenching - f\@ orange
4
RO

Water Not more than 10.0 per cent v/w {Azeutrupic Distiilatjom@qe%md, Appendix 4.12).

[
an6§ig;n matter Not more than 2.0 per cent w/w (Append'@.
:&ﬁi -insoluble ash Not more than 2.0 per cent w/w (F@pendix 7.6).

\::&yl'ntal ash Not more than 6.0 per cent w/w (Appendix 7.7). @%
mfh Ethanol-soluble extractive Not less than 8.0 per cent w/w (Appendix 7.12). /\’é
""'*%}Q\ Water-soluble extractive Not less than 17.0 per cent w/w (Appendix 7.12). ,\Q\
. O
74
é o‘g\b
Q A
a{\m&\ T
o
"'\%\D
S
’é@\
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R} H° hR,
100 — > 100
50 50

0

Fig.3 Thin-Layer Chromatogram of Methanolic Extract of the Rhizomes of
Kaeinpferia parviflora Wall. ex Baker
(o} y detection under UV light (254 nm)
Jorll detection under UV light (366 nm)
s, Il = detection under UV light (366 nm) after spraying with NP/PEG TS

]



L O\ or purplish, hirsute, lobes 5, connate below the middle into cup-shaped, each lobe triangular,
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NILLAYULERI (KRACHIAP DAENG) by

ﬁﬁ»tﬁﬂﬂtﬂ#ﬂg (KRACHIAP PRIAO), an (SOM PU) oz
be{ﬁﬁaﬁdanﬁae Calycis et Epicalycis r:-l}f*

Synonyms Jamica Sorrel, Red Sorrel, Sorrel , f\

Category Diurelic. PR ‘_:\V}
Roselle is the dried persistent calyx andfeéicalyx collected during fruiting of Hibiscus

sabdariffa L. (Family Malvaceae), Crude IEGg Number: DMSc 0437.

(Note Only dried reddish to dark red Eese’ﬂe is recommended for medicinal uses.) .;:‘>

Constituents Roselle contains anﬂlg\é%amns, of which delphinidin-3-sambubioside and x*\l}
cyanidin-3-sambubioside are ma components. It also contains organic acids (e.g,, mtmgﬁ"‘
acid, hibiscus acid, hydroxy I:n;: cid, malic acid), phenolic acids (e.g., protncatechu:d»%md},
flavonoids, mucilages, pectlhs potassium salts, etc. . O\

b

Description of the plant (Figs. 1a, 1b) Annual herb or subshrub 1 to 2(-5) mﬂs |ystem erect,
cylindrical, branched, woody at base, green when young becoming reddish’to purplish with
age, glabrous or covered with aculeate warts or caducous bristles. Lea ﬂqé‘[mple, alternate,
dimorphic, proximal leaves ovate, margin serrate, distal leaves palm.atg%r 3- to 5-lobed, 6 to
15 em long, lobes lanceolate, elliptic to oblong, 2 to 8 cm long, 0.5 t‘ﬁ,_}\::- cm wide, apex
obtuse or acuminate, base round or broadly cuneate, margin @ﬁiﬁe or dentate, blade
glabrous or pubescent, basal veins 3 to 5, green or red, beaqﬁg_ﬁef gland at base of midrib;
ﬁgﬂe 4 to 15 cm long, somewhat spiny near the top; shpé‘he“?ilhform about 1 cm long,.
f[‘*l;\wer solitary, axillary; pedicel less than 3 cm long; EplE«‘ﬁ}"Y reddish, 8- to 12-lobed,
\\Z“‘w 6 to 10 mm long, connate at base, adnate to the base of calyx, lobe lanceolate, 0.5 to 1.8 cm
% long, 2 to 3 mm wide, sparsely hirsute, with spiny appendix near apex; calyx fleshy, reddish

with a prominent costa extending as far as its apex, base of each sinus between lobes
terminated by a bifurcate nerve and bearing a distinct nectary gland, calyx after anthesis N\
becoming thick-fleshy, 2.5 to 5.5 cm long, distinctly longer than fruit; corolla pink or yellow,, D\
with dark red centre, petals 5, obovate, 4 to 6 cm long, 1 to 4 cm wide; staminal tube 1.5 tg":h \‘

2 em long, anthers along the h,gae pistils in the tube; ovary superior, 5-loculed, ovule&%tg

many per locule, style br es'5, stigmas capitate. Fruit capsule, reddish, ovoid tolglobose,
1.5to3 cmlong, 1 to 1.5 Eﬂ."t‘M’ldE, loculicidally 5-valved, beaked, sparsely to densely

appressed hairy, Enclpseff by red, fleshy, accrescent calyx. Seeds numerous, reniform, 2 to

6 mm long, hrowméhfb blackish.

Description Cﬂp&lr mild, berry-like; taste, sour.

Macros prﬁi'?d (Fig. la) Dried calyx and epicalyx, irregularly shaped and sized, reddish
to dark wdqsomewhat hard. A nectary found in the lower surface at the basal part of each
calyx. :13\

I’i roscopical (Figs. 2a, 2b, 2c) Transverse section of tl'rg“‘eplcalyx shows epidermis layer,
2.0 r'tex, vascular bundles, and pith. Epidermis, a layer of}_?ma{l rectangular cells, some with
'-“"'3umceIIular trichomes. Cortex, several thin-walled oIchmaI parenchyma cells, some

_,'j.:\,

¢ % containing anthocyanins or rosette aggregate crystal . Vascular bundles, collateral.
N erenchyma, some containing rosette aggrega stals located at the innermost region.
r’: A hy taining rosett gggtﬁ\c tll ted at th t regi

féﬂ‘

q:;\ S
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Fig.1a  Hibistus sabdariffa L.
1. habit 2. flower 3. persistent calyx and epicalyx 4. crude drug
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osb . - Fig.1b  Hibiscus sﬂd@?
ﬁ ﬂawermg and fn.uhnghvlg 2. flower 3, per t&ntcalyx-m:i epicilyx
(5} 4 persistent calyx and epicalyx, yx removed showing fruit
~
A
,é@‘
N



otomicrographs of Transverse Sections of the Epicalyx of Hibiscus sabdariffa L.,
Stained with Safranin-Fast Green

A. Whole Epicalyx 4

B, Outermost Part Q>

C. Innermost Part o&t’&

D. Vascular Bundle

1. epidermis ,-\""'ﬂ\} 6. rosette aggregate crystal
2. parenchyma with anthocyani 7. fibre

3. aerenchyma ‘f’}, 8. phloem

4, vascular bundle ,é@\ 9. xylem

5 a

. unicellular hichm&\
~,

r\qb =\
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Fig. 2b Phﬂ@mgrﬁphs of Transverse Sections of the Calyx of Hibiscus sabdariffa L.,
dirted with Safranin-Fast Green
ole Calyx through the Nectary

r@‘ . Outermost Part

qb C. Nectary é’>
D& D. Innermost Part o%
@\b 1. upper epidermis @10 er epidermis
A?} 2. vascular bundle Q.g'.ia' unicellular trichome
Q\ 3. schizolysigenous duct ,-\f'ﬂ 8. glandular trichome
4. nectary 6, 6% 9. columnar parenchyma
5. parenchyma with anthocy@ 10. rosette aggregate crystal

>
& ﬁ
r\qb = ‘{\Qb'
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Fig.2c  Powdered Drug o ?@Calyces and Epicalyces of Hibiscus sabdariffa L. Ay

1. lower epideor@ stomata and
cicalrices «
7. epidernﬁ%&'ssuciated with

pa %a and rosette aggregate

c | in sectional view
chyma
parenchyma, some containing
anthocyanins
5. parenchyma, some containing
rosette aggregate crystals

6. parenchyma and pitted pa.rgzhyma
7. parenchyma containing rosette
aggregate crystals, associated with
fibres and vessel
8. columnar parenchyma of nectary
9. parenchyma and pitted vessels
10. spiral and pitted vessels
11. ro.%ette aggregate crystals
12. glandular trichomes
13. sunicellular trichomes
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Transverse st f?l"i:rn of the calyx through the nectary shows a layer of upper and lower
epidermises, ‘cortex, vascular bundles, and nectary. Upper and low%epidennises, small
rectangul Is with some modified unicellular trichomes. Cort und parenchyma cells,
wme:‘é&%ﬂ ining anthocyanins, rosette aggregate crystals, ancé%h olysigenous ducts.
Vwr bundles, collateral, containing phloem and xylem tissues. Nectary, composed of

346 THP 2021 VOLUME I

% ular trichome, small rectangular epidermis and sew ?Eﬂa}'ers of slightly thick-walled,
columnar parenchyma cells, connected with large v&;qf:uiar bundles and schizolysigenous
ducts. -

Roselle in powder possesses the diagnostic <ga\:rsmpicall characters of the unground
drug. Columnar parenchyma of nectary, uni¢eliilar and glandular trichomes, rosette
aggregale crystals, and parenchyma containing anthocyanins are characteristic.

N
Packaging and storage Roselle S@H be kept in well-closed containers, protected from i
and stored in a dry place. 5;'6’ ;_;\o
N\

Identification f

A. To 300 mg of the sample, in powder, add 8 mL of water, shake for 15 nu,ﬁmq;s and
filter (solution 1). To 0.2 mL of selution 1, add 2 M sodium hydroxide dropwi ““a bluish green
colour develops and changes to red after immediately adding a few drg(gfi‘o 2 M hydrochlovic
acid.

B. To 0.2 mL of solution 1, add 4 drops of iron(ii chloride TS: g"i;:?mish green colour
develops. z \

,C. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1),

usin"_‘} silica gel GF254 as the coating substance and a mix 60 volumes of ethyl acelate,

olumes of 2-propanol, 20 volumes of water, and 10 vélumes of formic acid as the mobile

Gﬁz“‘;}haﬁe and allowing the solvent front to ascend 10 cm above the line of application. Apply to

N
A

the plate as a band of 10 mm, 10 uL of the test solution freshly prepared by macerating 1 g of
the sample, in powder, in 10 mL of a 0.1 per cent v/ v solution of hydrochloric acid in methanol,
shaking frequently for 15 minutes and filtering. After removal of the plate, allow it to dry in
air and examine under daylight. Two violet and several purple bands are observed. Spray

O

Contra-indication It is contra—indica%\%l‘;ﬁ'l patients with impaired renal function. Qg\\

~

A
the plate with a 5 per cent v/v solution of sulfuric acid in methanol and heat at 100" for ;\-‘\Qv‘

10 minutes; two pink and several other bands of different colours are observed (Table 1};9}\:\‘
ig. 3. 8
see also Fig @ q: rff;?
N
N,

,
V...
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Table 1 hR¢ rlg:es of Cumpnnents in Methanolic Extract of the Calyces and Epicalyces of
Hr sabdariffa
i )
0\(5\" N
rﬁ Deﬁg@h
hR; Value %
Daylight 5 Per Cent V/V Solution
Q\‘}&?ﬂ gt O 5 e Cont v/
A UQ\ of Sulfuric Acid in Methanol
1 35 pale viogé\ -
2 =Y LN pale brown
3 5-8 P rple - y
4 11-13 pale brown Q{)
5 12-14 - n&izp;%le purple - N
6 15-22 | % pale purple - 0&‘
7 17-22 grey ;.;\a
8 31-35 6™ violet
9 34-39 - pale greﬁ'.b
10 4044 purple
11 43-47 - P v
12 56-59 £ 9LEgr'ﬂy
13 70-73 - . “pale violet
14 73-75 = D&t‘b pale brown
15 89-90 = *"';‘*.a pale violet
.{}16 93-95 . d\°‘> grey
AN v ;
6’-»;" Loss on drying Not more than 12.0 per cent w/w after drying at 105" to constant weight @\
(Appendix 4.15). {..\,é
4
r-f'h Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). ,\Q\
. Acid-insoluble ash Not more than 1.5 per cent w/w (Appendix 7.6). Q\Q
Total ash Not more than 10.0 per cent w/w (Appendix 7.7). O‘} G\'

Ethanol-soluble extractlvetg&ﬁhess than 7.0 per cent w/w (Appendix 7.12). Q‘

Water-soluble extractiv less than 45.0 per cent w/w (Appendix 7.12).

Acid content Not le ‘}han 12.0 per cent w/w of acids, calculated as citric acid on the dried

basis, when detepmitied by the following method.
Shake 1 g nfﬁelle in No. 250 porwder, accurately weighed, with 100.0 mL of carbon

dioxide-free @%‘ for 15 minutes and filter. To 50.0 mL of the filtrate, add 100 mL of carbon
dioxide fi -%?rtﬂ-. Titrate with 0.1 M sodium hydroxide VS until pH 7.0, determining the
end- potentiometrically (Appendix 6.4). Perform a blank determination, and make any
qééss ry correction. Each mL of 0.1 M sodium hydroxide L@s equivalent to 6.4 mg of citric
73

R

&Dnse 1.5 to 3 g of powdered roselle, taken as an m@mn. three times a day.
5 K’
\ 4 Q_m

&

n‘ab S i‘\é>
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Chromatogram of Methanolic Extract of the Calyces and Epicalyces of

detection under daylight
detection with a 5 per cent v/v solution of sulfuric acid in methanol
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9
S|

17N
g1a9n %ﬂ%{\ﬂ ULLA (YA CHONG KRACHIAP DAENG)

\‘U’
Rus;elé,e B | 03\\\ »
e o>
S)g_:r\ugym Sour Tea %\:\}o
é}tégmy Diuretic. N

6, N
Roselle Tea contains an amount of pnwdere@-ﬁﬁﬁ%lle equivalent to not less than
90.0 per cent and not more than 110.0 per centgi‘;t:_l"]'ie labelled amount of organic acids,

calculated as citric acid on the dried basis? N o N
'

Strengths available 2,25 and 3 g {pnw@\@‘rﬁ? supplied in a sachet. >

. - N
Dose One sachet, containing 2 to 3 S@f powdered roselle, prepared as an infusion by m&\

soaking each with 120 mL of bﬂi(@;water for 10 minutes, three times a day after meals. O{‘}”
Contra-indication It is cont{:a%‘:gicated in patients with impaired renal function. ,_,\f;?c
1
Warning ) é;\\‘
1. It may cause abdominal discomfort. e}
2. It may cause diarrhea due to its laxative effect. = ",:L:h

Packaging and storage Roselle Tea shall be kept in well-closed COHI:?:@]‘@S, protected from
light, and stored at a temperature not exceeding 30" N

|'1‘1_',I‘
Labelling The label on the container states (1) the equivalent;ﬁg‘:gﬁnt of organic acids
calculated as citric acid; (2) the expiration date. o\
\ %

L
,J‘E’gﬂ*ﬁﬁcatiun
% A. The tea contents exhibit diagnostic structures of the powdered drug described under y
({':,‘;o Roselle. Gjm
,.-\'. B. The tea contents comply with the tests for Identification A, B and C described under "é\
6, QN Roselle. I
o
o\

&

Loss on drying Of the tea contents, not more than 12.0 per cent w/w after drying at 105 to Q{:\'
constant weight (Appendix 4.15). v

o Oy
o, N
Microbial limit Complies with the requirements for Category 2 in the “Limits for Micrg‘hiz’l’
Contamination” (Appendix u{ﬁ} . 34

\

A
Assay Grind the Contqus:.'zf‘\not less than 20 sachets of Roselle Tea to No. 250 ;_mnufé}‘. Shake
about 1 g, accurately }gévi.gaﬁed, with 100.0 mL of carbon dioxide-free toater for 15 minutes and
filter. To 50.0 mL ﬁ@%%ltrate, add 100 mL of carbon dioxide free-water. Titrate with 0.1 M
sodium hydroxide, ¥Swntil pH 7.0, determining the end-point potentiometrically (Appendix 6.4).
Perform a bia}zg:ﬂetenninaticn, and make any necessary correction. Each mL of 0.1 M sodium
hydroxide ldéqks‘ equivalent to 6.4 mg of citric acid.

Dther.;\%:\ﬁiremenls Complies with the requirements described under “Herbal Teas”
(Akggéudix 1.16H). N
N\

23 N

-1.,1.

NS O
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Allii Sativi Bulbus o\
: N
Garll(:?: @

)
G&f&gﬁr}f Carminative, expectorant, antimicrobial {topilcéf)}gnlihyper]ipidemic.

Garlic is the fresh compound bulb of Allium s m L. (Family Amaryllidaceae),
Herbarium Specimen Number: DMSC 901. ﬁ\@

Constituents Garlic contains 0.1 to 0.3 per c}eﬁgﬁ?vnlatile oil containing allyl disulfide and
diallyl disulfide, other organic sulfur c;;?thﬁs including alliin and allicin. It also

contains alliinase, mucilage, albumin, ins, thioglycosides, etc. Q>

Description of the plant (Figs. 1a,.1 erb 30 to 60 cm tall; subterraneous bulb broadly f&\

ovoid, 1 to 4 cm in diameter, often.consisting of several crowded bulbils, enclosed by v hfy h

or purplish sheath. Leaves ﬁ‘qﬁf& alternate, linear, up to 60 cm long, 0.4 to 2.5 cm }«)@gg,

longitudinally folded with keel on lower surface, sheathing at base. Inflorescenc el,

globose, with large spathe, usually with bulb-like nodules; peduncle up to 60 Qfx}l ng.

Flower small; tepals 6, oblong, acuminate, white to greenish white, or purple; stamens 6.
G

Fruit capsule, small, 3-valved. ~\
h,
Description Odour, aromatic and characteristic; taste, pungent and‘p‘e@gistent.

Macroscopical (Fig. la) Subglobular compound bulb 3 to 5 ¢ 'ﬁ.g:f.ﬂe, consisting of
8 to 20 cloves, the whole surrounded by 2 to 5 layers of white; : eaves attached to
a flattened circular base. Cloves ovoid and 3- to 4-sided, s it acute, narrowed into
ad-like portion of fibre, base truncate. Each clove i g‘h\!ered with a white scale leaf and
s apinkish white epidermis easily separated from the solid portion, consisting of two flaky

-

Ay
"\ scale leaves and two vellowish green conduplicate foliage leaves.

Microscopical (Fig. 2) Outer and inner scale leaves have outer epidermis of elongated,
subrectangular cells with beaded walls; outer epidermis of inner scale are markedly
sclerenchymatous. The hypodermal cells are elongated and thick-walled with triangular
intercellular spaces at the corners. Each cell contains a prism of calcium oxalate 20 to 50 um Q:::
long. Broad zone of large thin-walled parenchyma in which vascular bundles scattered. > O
Inner epidermis consists of elongated beaded walled cells. Scale leaf cells lignified. Fleshy:
leaf bases have a thin-walled efglermis, a mesophyll of oval parenchyma cells and [{a}f@

b !

lignified annular and spirq‘kﬁé"méels.
'_?\.N%

b7
N,
a:_;m} ”‘\?‘

&
@{\f\
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Fig.1a iﬁ??ffun satioum L.,
1. habit 2. inflorescence 3. fraits 4. fresh bulbs and roots 5. crude drug

\ f.._‘\:..u
G\
N

~
Ny
r

o N,

Fe

gt



352 THP 2021 VOLUME I

i
d I-".I:'.if *.l

%.f\\ 1

Fig.1b  Allium sativum L.
qg‘h.aﬂ:-ilf 2. inflorescence 3. garlic bulb 4. garlic clove 5. cross section of garlic clove
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Fig. 62 ““Fransverse Section of the Bulblet of Allium satioun L.
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1. outer scale leaf 6. parenchyma
2. inner scale leaf 7. vascular bundle
3. fleshy leaf base 8. inner epidermis
4, outer epidermis " 9. epidermis
5. hypodermis containing prism
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Storage Garlic ,‘h be stored in a well-ventilated, dry place, protected from light; under
these mn&ieﬁhs t may be stored for about 6 months after harvESﬁ%

Identi
"“Shake 500 mg of crushed, peeled sample with 25 mL @ethﬂnof for 5 minutes and

ﬁ]@,g. ilute 0.5 mL of the filtrate to 2 mL with methanol, drops of ninhydrin TS and
@mer&e in a water-bath for a few minutes: a violet-b our is produced.

B. Carry out the test as described in the “Thin-LL Chromatography” (Appendix 3.1),
using stlica gel G as the coating substance and a re of 45 volumes of 1-butanol,
15 volumes of roater, 15 volumes of 1-propanol 15 volumes of glacial acetic acid as the
mobile phase. Apply separately to the pla ‘“B‘m_ each of the following two solutions.
Prepare solution (A) by refluxing 1 g of shed, peeled sample, with 10 mL of an 80 per ;“b
cent v /v solution of methanol on a w ath for 15 minutes, cooling and filtering. For ’-"Q\
solution (B), dissolve 25 mg of L-metfitonine in 100 mL of methanol. After removal of the p
and allow it to dry in air. Spraywith ethanolic ninhydrin TS, heat at 105° for about 10 mi S
and examine in daylight. Majorspots relative to L-methionine (RR; 1) are approximaltely as
follows: purplish brown (RR; 0.9), purplish brown (RR; 0.8), orange-brown (RE&S{& pale

orange (RR; 0.38).
In case L-methionine cannot be obtained, follow the same pmdlﬁ% only
solution (A). Several spots of different colours are observed (Table 1); Sé\ Fig. 3.

~
o
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Table @f Values of Components in Mathanolic Extract of the Cloves of

N Allium sativum L. 6
&> =
% D‘& @etection
m.;‘,_\bpnt hR; Value 5
C:\d\u A,\J'E\m:muffr Ninhydrin TS
LGS

1 10-13 ({\ reddish orange

2 17-26 @ pale orange

3 22-30 N violet

4 28-38 ‘,\@‘ orange-brown

5 34-39 purple

6 41475 purplish brown oM

7 5 purplish brown @

' M
Qy\aﬂ ,.‘\ "
&

Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6). 45'\
Total ash Not more than 5.0 per cent w/w (Appendix 7.7). ,\’é
GARLIC CLOVES @
Allii Sativi Bulbletus. Q‘\;‘

Description Odour, aromatic; taste, pungent and persistent. » 9&’
¢ Macrascopical Cloves ovoid and 3- to 4-sided, summit a%g;?’narrowed into a thread like
n of fibre, base truncate. Each clove is covered wiﬂg::u hite scale leaf and a pinkish
ite or purplish while epidermis easily separated fronvthe solid portion, consisting of two

\-g"ﬁ\flaky scale leaves and two yellowish green conduplicate foliage leaves.

Microscopical (Fig. 2) Inner epidermis consists of bead-walled elongated cells, hypodermis
of thick-walled elongated cells with triangular intercellular spaces at the corners. Scale leaf

“~y cells lignified. Fleshy scale leaves have a thin-walled epidermis, a mesophyll of oval Q\
%\ parenchyma cells and faintly lignified annular and spiral vessels. Q:\
&

Identification Complies with the test for Identification described under Garlic. 5}\;@\
Water Not more than 68.0 per%nt v/w (Azeotropic Distillation Method, Appendix
Foreign matter The propg{’gig) of scale leaves, degenerated cloves and other foreigﬁ?ﬁlatter
does not exceed 3.0 per.cént w / w, of which the degenerated cloves do not exceed
1.0 per cent w /w (ﬁ\m“emdix 7.2).
Acid-insoluble ﬁh; Not more than 1.0 per cent w/w (Appendix 7.6).
Total ash %@;ﬁ'ﬁh’@l‘e than 2.5 per cent w/w (Appendix 7.7).
Water- .Iﬂme extractive Not less than 15.0 per cent w/w (Appendix 7.12).
Du&@\%ﬂ 4 g three times a day. é::)

7o o0
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Wi d;gm,@*mum, a1ia (1 THUE), 132181 (KRATHUE BAN) o
Zingibelis Zerumbeti Rhizoma oy
Zﬂvﬁl{ et Ginger "":5‘3

r. &
g;nonyms Bitter Ginger, Pinecone Ginger, Shampqo@%ﬁer
Category Antiflatulent, stomachic. o\

Py

Zerumbet Ginger is the dried rhizome ,of'g:ﬁ;giber zerumbet (L.) Roscoe ex Sm. (Family
Zingiberaceae), Herbarium Specimen Nﬁy\lﬁben DMSC 5169, Crude Drug Number:

DMSc 0787, q:} | .;:‘>

Constituents Zerumbet Ginger co; s volatile oil, of which sesquiterpenoids (e.g,., *i"\l}
a-caryophyllene, zerumbone) a{_l__ﬂb nonoterpenoids (e.g., camphene, camphor, 1,8-cine le%:"- j
are its major components. [%@ﬁ@%ontains flavonoids (e.g., kaempferol and its deri\;glf\é,es ;

N N

b

elc. ( R.\
Description of the plant (Figs. la, Ib) Perennial herb with thick rhizome; r}d@cﬁe
branched, tuberous, light yellow to yellow, aromatic. Leafy shoot 1 to 1.8 n‘E;ﬁﬂ with 11 to
0 leaves, leaves distichous; leaf blade obovate to oblong-lanceolate, 36 fq"?-cm long,
9 to 11 em wide, apex acuminate, base narrow, glabrescent or abaxialiyfamewhat pilose;
ligule thin, appress to the leafy shoot, entire, sometimes dried and ‘scarious, 2.6 to 3 cm
long, 1.3 to 1.6 cm wide. Inflorescence(s) scapose, 1 to 2, with'{;,@ﬂ;)i.vish green to dull red
sheaths, 10 to 22 cm long; spike ovoid-oblong or oblong, 6 tg;;l;?m long, 3.5 to 5 cm wide,
ﬂ@ié;acute to obtuse, with 50 to 70 floral bracts; bract clqsﬁ}; imbricate, orbicular to obovate,
.Il:'}‘.ﬁ*to 3.8 em long, 2 to 3.5 cm wide, apex round, pubescgn}, green turning red after
».;“:%'?lowering, 1-flowered, persistent; bracteole elliptic, 2.4 to 2.8 cm long, 1 to 1.8 cm wide,
¢, sparsely hairy on the upper surface. Flower cream, pale yellow or yellow; calyx tubular,

Y tube about 7 mm long, apex 3-toothed; corolla tube slender, 2.8 to 3.4 em long, glabrous, N
apex divided into 3 lobes, dorsal lobe 1.7 to 2 cm long, 0.8 to 1 cm wide, lateral lobes 1.6 to /_‘5?}
1.9 cm long, about 0.5 cm wide; lateral staminodes adnate to labellum, forming 3-lobed e\
labellum, mid lobe orbicular or elliptic, 1.1 to 1.9 em long, 1.1 to 2.2 cm wide, apex . Q\“’a

emarginate or bilobed, side lobes 7 to 9 mm long, 4 to 9 mm wide, apex obtuse; fertile stam or
filament short, anther about 1 ¢gm long, connective appendage beak-like, about § mm LGE:D;,J“
wrapped-around style; ova.s—;*’rmferior, glabrous, about 4 mm long, 3-loculed; cwulesﬁf*« s
numerous per locule. Emt apsule, ellipsoid, 0.8 to 1.2 em long. Seeds numerous, oblong,
black, covered with arilsiaril white, margin irregularly lacerate.

Description Q,Jdgu?&haracleristic and slightly aromatic; taste, pungent and slightly bitter.
Macroscop 'ﬂf?g.}(Fig. la) Oblique or transverse slices of the rhizome, some with
](mgitudi.n;ali}__gﬁzes, irregularly shaped, 2 to 5 mm thick; culting surface yellowish to light
brown; ouler surface light brown, longitudinally wrinkled, some with root scars. Texture
com‘p‘.’;i@:ﬁbmus. p
P h‘-i‘ms::npic'ﬂ! (Figs. 2a, 2b) Transverse section of the _rh_ihpme shows epidermis, storied
_ ot0rK, parenchyma, pseudoendodermis, and vascular tisalg'egf Epidermis, a single layer of
G, N 3
: ““yrectangular cells. Storied cork, several layers of subsai}ed thin-walled rectangular cells.
£ % Parenchyma, thin-walled cells containing numeretisfound to oval starch grains, some with
({?’1« " oleoresin, or oil droplets. P&euduendodermig,ﬁ%hi' layers of suberized thin-walled cells.
Vascular bundles, collateral and scattered; ir{sﬁ'els, spiral, scalariform and reticulate.

L%
(‘\ &
O o
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s PFig.1a  Zingiber zerumbet (L.) Roscoe ex Sm.
1. habit (;l};"ligule (b) 2. flowering and fruiting shoots (c), seeds with arils (d)
3. rlﬁz_hfﬁe with roots and root nodules (e), cutting surface of rhizome (f)
4. spike shewing bracts with two flowers 5. flower showing corolla lobe, staminode,
labei'lurh;;_"‘and anther crest (g), whitish- and yellow-coloured flowers (h) 6. crude drug



c.}‘ﬁb Fig.1b  Zingiber zerumbef(L.) Roscoe ex Sm.
(\éb 1. habit 2. flowering scape with Gwers 3. flower (oblique view)
4. stamen with al;';fga\e lateral staminodes
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Fig.2b Powdered Drug of the Rhizomes of Zingiber zerumbet (L.) Roscoe ex Sm. o&\

1. starch grains 5. storied cork in surface view ‘F;'\b

2. parenchyma containing 6. storied cork in sectional view %’\}
starch grains 7. septate fibres, some with {,:\

3. scalariforn‘@hculate and dentate wall
spiral v 8. oil droplets

4. pare a, some

?0;»-

0 :
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Zerumbet (@Zﬂzr in powder possesses the diagnostic microscopical characters of the

362 THP 2021 VOLUME I

unground Elongate-elliptic, beaked starch grains and scalarif and reticulate
vessels g ndant. Oil droplets and oleoresins can also be ob . Septate fibres, some
with &%’ht@ wall are characteristic. @

A onal information The fresh rhizomes are traditiong%}'hsed as a galactagogue.

&kaging and storage Zerumbet Ginger shall be ke r\well-clnsed containers, preferably

of metal or glass, protected from light and stored {l,g\ l and dry place.

Identification

A. Warm 500 mg of the sample, in pmtfi(e}: with 10 mL of water on a water-bath for
15 minutes and filter. To 2 mL of the filt add a few drops of iron(liD) chloride TS:
a greenish brown colour is produced

B. Carry out the test as descﬁhgé\
using silica gel GF254 as the coating substance and a mixture of 75 volumes of toluene and,,
25 volumes of ethyl acetate a?%mobile phase. Apply to the plate, 5 uL of the test S@H
prepared by macerating 1 g of the sample, in No. 250 powder, in 10 mL of methanol f ours,
filtering and evaporating the filtrate to dryness. Dissolve the residue in 1 mL é(me!hnno!.
After removal of the plate, allow it to dry in air and examine under ultravic ight (254 nm),
marking the quenching spots. Subsequently examine the plate under u ﬁf:é%let light
(366 nm) through the cut-off filter; one yellow and one bluish yellow fluprescent spots are
observed. Spray the plate with anisaldehyde TS and heat at 120° fun;{gnmutes; two pink and
three purple spots appear (Table 1); see also Fig. 3. z o&\

> &

o

;;.;\,

°' 2
QQ\Qb &

in the “Thin-Layer Chromatography” (Appendix ’é@i\g\

&

>
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Table 1 ,\Values of Components in Methanolic Extract of the Rhizomes of
ingiber zerumbet (L.) Roscoe ex Sm.

‘\ ~
{}Sk Detec
6%29 hR; Value -

UV 254 L}(ﬁ Anisaldelnyde TS
1 20-24 quenching 5} -
2 24-32 2 ,&\@“ yellow =
3 35-40 purple
B 48-54 quench.ln}\@ - pink
5 55-61 = pale pink ;b
8 57-64 Qb bluish vellow - OQ\
7 64-73 stro O&':Lhmg - dark purple o$
8 78-83 - pale p1.lr1'911=4‘::;,_D

Ny S

Water Not more than 11.0 per cent v/ w (Azeotropic Distillation Method, A/g@q ix 4.12).

Foreign matter Not more than 1.0 per cent w/w (Appendix 7.2).
Acid-insoluble ash Not more than 5.0 per cent w/w (Appendix 7.6)e."

Total ash Not more than 10.0 per cent w/w (Appendix 7.7).

Ethanol-soluble extractive Not less than 2.0 per cent w/w

endix 7.12).

Q&usnluhle extractive Not less than 9.0 per cent w/ \?fﬁppendix Z7.12):

C&’D]aﬁle oil Not less than 0.6 per cent v/w (Appendix 7.3H). Use 50 g, in No. 250 powoder, ¢
‘_f_h\:"“ freshly prepared and accurately weighed. Use 300 mL of water as the distillation liquid and &
~, a 500-mL round-bottomed flask. Distil at a rate of 2 to 3 mL per minute for 5 hours, Use 2.0 mL ﬂ\’é

of xylene in the graduated tube.
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hR; < 2 hR;

100 100

Fig.3 Thin-Layer Chromatogram of Methanolic Extract of the Rhizomes of
W Zingiber zerumbet (L.) Roscoe ex Sm.

I = detection under UV light (254 nm)
[I = detection under UV light (366 nm)
[l = detection with anisaldelyde TS
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ﬂ'i"']'ll-l'ﬂ"ll'l"FﬂERAWﬁN CHAN]), NTZITUA (KRAWAN DAM), I'I".i”']'l‘l-ﬂl"]'lﬁﬁ@_ﬂ"‘fhl’d KHAO),
ﬂ'i""J'g.II‘N%ﬁﬂ (KRAWAN PHOTHISAT) ii\“

Wu iae Testaceae Fructus ':"}Q

§;a”m Cardamom ::'5--;"J

S‘}'nunyms Camphor Seed, Round Cardamom, I{nunﬂ Eardamom Fruit

o
Category Carminalive, stomachic. A :.:‘
Siam Cardamom is the dried ripe frultévf“ﬁ?rﬂrmnm testacea (Ridl.) Skornick.
& A. D. Poulsen (Amomum testacenum R;d A. krervanh Pierre ex Gagnep.) (Family
Zingiberaceae), Herbarium Spemmemﬂumher DMSC 5283, Crude Drug Number:
DMSc 1192. 2N

A\
Constituents Siam Cardamumrnénf}ains volatile oil, of which 1,8-cineole, -pinene and\':i\
borneol are its major compon{% ?.:

Description of plant (Fig. 1) Perennial herb, 1.3 to 2.5 m tall; rhizome white, u%:d@
creeping. Leaves simple, distichous, 7 to 18 per pseudostem, leaf blade lance@te to oblong,
13 to 62 cm long, 6 to 13 cm wide, apex acuminate or cuspidate, base atte iﬁ% or narrowly
cuneate into winged-like petiole, margin entire, glabrous on both surfaces; ligule bilobed,
about 5 mm long, usually papery, with stiff hair along margin. Inﬂpfﬁhébnce spike, arising
from rhizome, cylindric or conical, 5 to 14 ecm long, 4 to 5 cm wid 'J uncle 4 to 15 em long;
bract pale brown, narrowly triangular, striate, 3 to 5 cm long, 7 {02 cm wide, apex acuminate
or apiculate, papery, with stiff, long hair; bracteole creamt:?whlte, tubular, 1.8 to 2 cm long,
deeply bilobe. Flower: calyx tubular, 1.8 to 2 cm lﬂﬂgﬁ‘fﬂpex trifid; corolla creamy
«,_v. ite, outer surface pubescent; corolla tube 2 to 2.2 em long; labellum white with broad
\\_:'“ dull yellow patch towards apex and a yellow median band flanked by reddish to purplish
,-J: B lines extended to base, obovate, 1.5 to 2 cm long, 0.8 to 1.7 cm wide; stamen 1, filament 5 to

O
o>

LGN 6 mm long, 2 to 3 mm wide, glabrous, anther 2.5 to 3 mm long, 2 to 2.5 mm wide, anther crest

3-lobed, creamy white; staminode 1; ovary inferior, 3-loculed, pubescent, ovules numerous

per locule, style hairy, stigma cup-shaped. Fruit a dehiscent capsule, globose, 0.7 to 1.7em @
in diameter, brownish cream, 3-lobed, with longitudinal lines, hairy when young, soon . &
glabrous. Seed numerous, angular, about 3 mm long, about 2 mm wide, blackish when ng
aril dull, fragrant. ,\1‘\ o lﬁ’x
Description Odour, cangghp ous; taste, pungent and cool. \

Magcroscopical (Fi .Qﬁn%mlt capsule, round, 0.7 to 1.8 cm in diameter, 3-loculed, 12 to
18 seeds per locule,»pf‘m-::arp yellowish white to yellowish brown, sparsely hairy, with 3
deep lunglludmaf‘furmws apex possessing a prominent stylopodium. Seed irregularly
polyhedral, brow: nish to blackish with remaining aril.

Mic m:,mwmf (Figs. 2a, 2b, 2¢, 2d, 2e) Transverse section of the pericarp shows exocarp,
momcq{ﬁ\ ascular bundle, and endocarp. Exocarp: a layer of rectangular epidermis and
mullicellular uniseriate trichome. Mesocarp: broad zone ¢f parenchyma, some containing
Pg?mhc or acicular crystals, several layers of thick-wal &_}clerenchyma adjacent to
~ oendocarp. Vascular bundle: surr{:-unded by fibrous la ]E&%ns, collateral and scattered in

o, “mesocarp. Endocarp: 1 to 3 layers of small cmahe\c
2= ]
h“ & 2
N r '\
¥ L’-"\

'\.
féﬂ‘

$ ®
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Fig.1  Wusfbainia testacea (Ridl.) Skornitk. & A. D. Poulsen
1. habit 2, leaf sheath and ligplé ‘3. inflorescences
4. flower showing dorsal corolla i.{jbﬁ, labellum, anther and crest
5. fruit in infructescence (a), fruits in different stages (b) 6. crude drug
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Fig.2a  Photomicrograph @nsverse Section of the Pericarp of Wurfbainia Iestaqfall.)

Skornick. & A. ulsen

1. exocarp \.\”o 4. sclereid

2. me 5. fibre

3l yma containing 6. vascular bundle

%q atic crystal 7. endocarp
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6

10

Fig.2b  Photomicrograph of Longitudinal Section of the Seed of Wurfbainia testacea (Ridl.y)
Skornitk. & A. D. Paulsen

1. epidermis of exgfesta 6. embryo

2. hypodermis . . 7. endosperm
3. oil cell - 8. funiculus

4. pigment laver 9. perisperm
5. seed coat 10. aril
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%ﬂ%"—"’? '-"r.":“‘_-; -
A

o
ﬁ\n Fig.2c  Photomicrograph of Transverse Section of the Outer Part of the Seed of
N Wurfbainia testacea (Ridl.) Skornick. & A. D. Poulsen

1. epidermis 5. pigment layer ~A
2. hypodermis 6. endotesta qb
3. exotesta 7. seed coat @ f\&\
4. oil cell containing; 8. perisperm a?‘ﬁb

oil globule a&fb Qﬁ

0&-
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50 um

Fig. Z@hotomjcrﬁgraphs of Powdered Drug of the Fruits of Wurfbainia testacea (Ridl.)

N7 Skornitk. & A. D. Poulsen ‘ib
o&qb 1. sclereids O&L starch grains
ﬁ 2. endotesta in surface view o& 5. parenchyma of mesocarp
a%‘} 3. epidermis of exotesta with underl}r@} 6. hypodermis with underlying
(\ hypodermis in surface view ~\ oil cells in surface view

&
Q\"\.
~
r\qb N

0@



Qf) prismatic crystals 11. epidermis of exocarp, with
~

Qb 8. spiral, scalariform and ‘. cicatrix in surface view

reticulate vessels perisperm containing starch
F’-{Q 9. fibre m?- grains and prismatic crystal
,«.;} 10. oil droplets Q\f
N
AN
’é@\
~
N &
r\qb < P\Qb
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Fig. 2e
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Line Drawings of Powdered Drug of the Fruits of Wurfbainia testacea (Ridl.) qb
Skornick. & A. D. Poulsen o\
1. sclereids 4 7. prismatic crystals a"?ﬂ'b
2. endotesta in surface view 8. spiral, scalariform and &;?
3. epidermis of ta reticulate vessels Q“
with und g hypodermis 9. fibre
in surfage view 10. oil droplets
4, stgu' ins 11. epidermis of exocarp, with
8 hyma of mesocarp cicatrix in surface view
dermis with underlying 12. perisperm containing starch
oil cells in surface view grains and prismatic crystals
4
o
o

%}b
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d longitudinal sections of the seed show seed coat, perisperm, endosperm,

Transvermiﬁ
embryo, an culus. Seed coal: exotesta, a layer of radially elongated epidermis and
a few ]ay?r‘%@ﬂf reddish brown hypodermis; a layer of large thin-w l§subrectangular oil cells

and mhﬁliayers of dark reddish brown thin-walled polygon ; endotesta, a layer of
palisade-like sclerenchyma cells. Perisperm: parenchyma <o ining numerous small starch
ins and some containing prismatic crystals. Endosps parenchyma containing oil

plets. Embryo: numerous thin-walled parenchypé?\,{-‘unimlus: dark brown parenchyma

cells.

Siam Cardamom in powder possesses the 4*%@:5&‘: microscopical characters of the
unground drug. Epidermis of seed coat wi}bﬁ’\ﬁn erlying hypodermis and hypodermis
with underlying oil cells are cha.racteristip\i

&

Packaging and storage Siam CardamQ%'}shall be kept in well-closed containers, preferably Qb

of metal or glass, protected from Eg%'ﬂ'and stored in a cool and dry place. o&
Identification G"ﬁ\’\ 4_%\:‘“
es

A. Sonicate 2 g of the sﬁh%e, in coarse powoder, with 10 mL of methanol for 30
and filter. To 2 mL of the filtrate, add a few drops of ninhydrin TS and heat on ziﬁfhath:
a violet colour is produced. @\

B. Carry out the test as described in the “Thin-Layer Chromatograp @Appen&ix 3.1),
using silica gel 60 F254 as the coating substance and a mixture of 90 volumes of n-hexane and
10 volumes of ethyl acetate as the mobile phase. Apply separately to the plate as bands of 6 mm,
20 uL of solution (A) and 2 uL of solution (B). Prepare solution (ﬁ(etb? sonicating 1 g of
the sample, in coarse powoder, with 3 mL of dichloromethane for @%‘ﬁmltes and filtering. For
solution (B), mix 10 uL of 1,8-cineole with 1 mL of dichlorom 1e. After removal of the plate,

lg:& ight (254 nm), marking the

it to dry in air and examine the plate under ultravy

C@gﬁénching bands. Examine the plate under ultraviolet light (366 nm); two blue fluorescent
“ bands are observed. Subsequently spray the plate with vanillin-sulfuric acid TS3 and heat at

110" for 10 minutes. The chromatogram obtained from solution (A) shows a blue band (hR;

value 48 to 58) corresponding to the 1,8-cineole band obtained from solution (B). Several G::\
N

other bands of different colours are also observed (Table 1); see also Fig. 3.
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Table mﬁﬂues of Components in Dichloromethane Extract of the Fruits of
rfbainia testacea (Ridl.) Skorniék. & A. D. Poulsi
D i 3
AN s
AQ Detecti%
E:@ hR; Value .~
Q\ UV 254 6 Vanillin-Sulfuric Acid
?\Q TS53
1 12-16 weak quenching /&.@\ = blue
2 15-20 - N\ blue -
3 21-25 weak quenchi@ = pale grey 4
4 30-32 - ‘3:) - pale grey ‘7&9
5 40-45 5}\‘:&\ light blue - °§k
6* 48-58 o? - = dark blue
7 72-78 Qf‘b = = grey A%
Shs
*1,8-cineole @é;\
Water Not more than 11.0 per cent v/ w (Azeotropic Distillation Meth pendix 4.12).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). &

Acid-insoluble ash Not more than 3.0 per cent w/w (Appenﬁ.%%ﬁ}.
Tofal ash Not more than 10.0 per cent w/w (Appendix 7.7):
"i&ler«soluble extractive Not less than 6.0 per cent w/ @Appendix 7.12).

4
\\O:$~anatile oil Not less than 4.0 per cent v/w, calculated on the anhydrous basis (Appendix @f
~ 7.3H). Use 15 g, in coarse porvder, freshly prepared and accurately weighed. Use 250 mL of /é
é Q\ water as the distillation liquid and a 500-mL round-bottomed flask. Add 1 mL of silicone &
,-.f} antifoam (30 per cent) to the sample in the flask. Distil at a rate of 2 to 3 mL per minute for ,\é\
:% 4 hours. Use 2.0 mL of xylene in the graduated tube.

&
a:g&fb q\\&”
ﬁ\}“

~

&
5‘3:
Ox
r\e

f\Qb S (\oi}



THP 2021 VOLUMET X 375

F o

hR;

100

Fig. 3 x'ﬁ_ﬁﬁﬁiayer Chromatogram of Dichloromethane Extract of the Fruits of
N Warfbainia testacea (Ridl.) Skornick. & A. D. Poulsen

1 = solution (A)

2 = solution (B) B by
I = detection under UV light (254 n;:n')l'.'.\" '
I = detection under UV light (366 fim)

Il = detection with iurn‘if!'i'fi-sri{fmj}’_n;i;:'hi TS3

o %
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L
AR
an9% (LAKKACHAN)

o\
ar & Qw & at ar & 1 Q'vb
ﬂﬂﬂﬂ}“ :ﬂ.. N, AaNNEIUNH (LAKKACHAN) o{\?\
Drarqglf@e Cochinchinensis Lignum m‘}&h
Dg@m 1a Cochinchinensis Wood i;-_b\:‘;-"
a\fegury Antipyretic, anti-inflammatory. i O\

L
Dracaena Cochinchinensis Wood is the dried,qﬁﬁish fungal-infected wood of Dracaena
cochinchinensis (Lour.) 5. C. Chen (Aletris :rﬂ;rlﬁﬁ‘ﬁfuﬂrsfs Lour., Dracaena loureiroi
Gagnep., Pleomele cochinchinensis Merr. %’?’agnep.} (Family Dracaenaceae), Herbarium
Specimen Number: DMSC 5179, BKF 168152, Crude Drug Number: DMSc 0934.

Constituents Dracaenae Codtinching:%é\frg Wood contains flavonoids such as loureirin A )‘&\fb
- " - a - G\h‘\
and loureirin B, stilbenoids, stem@% te. O\*%»,

Description of the plant (Fi S”:i:’d’,‘ 1b) Tree 5 to 15 m tall; stem more or less branche \‘C
internodes short, bark smooth; greyish white, becoming greyish brown with age. é’fﬁves
simple, spirally arranged, crowded at the top, sword-shaped, 30 to 100 cm long/2'to 5 cm
wide, apex acute, base completely covering internodes, margin entire, blade leathery.
Inflorescence terminal, panicle, more than 40 cm long, drooping; rachis d,mf.’;hl’y papillose-
pubescent. Flower whitish, in clusters of 2 to 5; pedicel 3 to 6 mm lnng’é?(ticulate distally;
perianth campanulate, 6 to 8 mm long, tube 1.5 to 2 mm long, lobes 5,5 t0 6 mm long;
stamens 6, inserted in tube of perianth, filament reddish, flat, 0.5 te 0.7 mm wide, anther
versatile; ovary superior, 3-loculed, ovule(s) 1 or 2 per Iocule,fé‘tg!& slender, stigma capitate.
Frl.\:;'_:ﬂ;:ﬁberr}f, subglobose, 8 to 12 mm wide, orange when ri%fﬁgeeds 1to 3.

L o
.Hﬁﬁ’écriptiﬂn Odour, slightly aromatic; taste, slightly asfﬁl\?gent.

{:‘5'% Macroscopical (Fig. 1a) Irregular pieces of woody segment, smooth or rough, easily Ht
r:'..;-’* broken, brownish red; longitudinal surface spirally grained. é‘@
: G{\ Microscopical (Figs. 2a, 2b, 2¢, 2d) Transverse section of the wood shows parenchyma A~
éf"b\ cells and scattered vascular bundles. Vascular bundle, concentric and amphivasal, (.}:T\
as

surrounded by thick-walled fibre-tracheids; vessels, thick-walled, with orange to reddish G‘{:\' .
resinous mass; phloem tissue, small and thin-walled, located in the centre. Parenchyma c‘elgf,:\\"u
thin-walled, round or ovate, some containing raphides or infected by fungal mycelia. &5"'“:5 )
Longitudinal section of th%ygmd shows parenchyma cells and vascular bundles. P ]
Vessels, elongated, thick-walled‘with scalariform, reticulate or bordered pits, some (. ”
containing orange to reﬁi‘sh resinous mass. Fibre-tracheid, elongated, thick-walled with
bordered pits, some i,:pl;‘:l;uining orange to reddish resinous mass. Phloem tissue, el{mgated,
thin-walled cells. Pn'f@i‘nchyma cell, ovate or rectangular, slightly thick-walled, some
containing ra ﬁ?s or fungal mycelia.
Dracaega,; Cochinchinensis Wood in powder possesses the diagnostic microscopical
n:haracte:’_sfiDEathe unground drug.

=
" C‘“
Q
7N » ”‘Eﬁ‘}
RE o

: T e N ‘ ,
O ! The four Thai names, Le. ANALAY, BNTUNU, and AnnzTumidspelled and pronounced differently can be transcribed

o £
'.'1:\'1, into the same English phonetic transcription ‘LAKK%C&L&R‘C.
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Fig.1a  Dracaena cochinchinensis (lour.) 5. C. Chen
1. flowering branches 2. infloresgénce 3. infructescences
4. ripe fruits and seeds"5. crude drug
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@\ Fig.1b  Dracaena cochinchinensis (Lour.) S. C. Chen
~" L flowering branch 2. surface of stem 3. part of inflorescence
(5\ 4. flower 5. fruit and cross section of fruit
~

ﬂg\b
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Fig.2a" Photomicrograph and Line Drawing of Transverse Section of the Wood of
ﬁ\ Dracaena cochinchinensis (Lour.) S. C. Chen o)

780 1. parenchyma cell 5{3:"f11:‘mgal myecelia in parenchyma cell
o\ 2. raphide \:-@‘ orange to reddish resin in vessel
r‘“h’ - 3. fibre-tracheid ,Jj'b “7. phloem tissue
N\ 4. vessel i O\ ”
el
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o
S
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lys

Fi%fb Photomicrograph and Line Drawing of Lnngi!u@:gai Section of the Wood of

SN Dracaena cochinchinensis (Lour.) S. C. Chen (N,
a% 1. raphide ﬁ;\g‘fange to reddish resin in vessel
' 2. parenchyma cell 6. phloem tissue
o\N® 3. fungal mycelia in parenchyma EEH\E:}' 7. fibre-tracheid
\ 2 , ; §
4. pitted vessel .,?“‘;5% 8. reticulate vessel

D ““Q:»
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Fig.2c  Photomicro o% of Powdered Drug of the Wood of Dracaena cochinchinensis (Lour.)

S.C.Eh
1. be -pitted vessel 5. fungal mycelia in parenchyma cells
2. riform, reticulate and 6. fungal mycelia
rdered-pitted vessels 7. raphides
8. fibre-tracheids 8. orange to reddish resin in vessel
4. parenchyma cells and fibre-tracheid 4

qb"'\
O &

%}b



382 THP 2021 VOLUME I

Ne
Fig. 2d Lme Dra of Powdered Drug of the Wood of Dracaena cochinchinensis (Lour.)

md-pltted vessel 5. fungal mycelia in parenchyma cells
!anfnrm, reticulate and 6. fungal mycelia
nrdereddp:tted vessels 7. raphides
A~ 3. fibre-tracheids 8. orange to reddish resin in vessel
qb 4. parenchyma cells and fibre-tracheid Q>
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Additional inf ,-}tinn [t is commercially available as a substitute tor Chan Daeng
(red sandal ) in Thai traditional medicine. °

cont s, protected from light, and stored in a dry place.

ification ﬁ\o

A. Reflux 1 g of the sample, in powder, with 30 mk of methanol for 30 minutes and filter
(solution 1). Evaporate 2 mL of solution 1 to dryng issolve the residue in 1 mL of acetic
anhydride, slowly add a few drops of sulfuric aci mix: a green colour develops.

B. Carry out the test as described in n-Layer Chromatography” (Appendix 3.1),
using silica gel GF254 as the coating subst and a mixture of 50 volumes of hexane,

50 volumes of ethyl acetate and 2.5 volumes of methanol as the mobile phase. Apply to the plate, Qb
5 uL of the test solution prepared IQ?orating about 20 mL of solution 1 to dryness and
dissolving the residue in 2 mL ofnéthanol. After removal of the plate, allow it to dry in fr-%
and examine under ultraviole t (254 nm), marking the quenching spots. Subseq
examine the plate under ult@v{'al&t light (366 nm) through the cut-off filter; severalblue
fluorescent spots are observed. Spray the plate with anisaldeliyde TS and heat a for
10 minutes; several spots of different colours appear (Table 1); see also Fig. %@\

N
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Tahle@f Values of Components in Methanolic Extract of the Wood of

E::\ Dracaena cochinchinensis (Lour.) 5. C. Chen -.‘Er_\

@-g&\ Detection

% hR; Value e

q:fb UV 254 366 Anisaldehyde TS
4 l.".'\

1 16-19 @‘x brlght blue -
2 19-22 quenchmg_\/é purplish brown
3 33-44 quench - orange
4 45-52 que l% blue purplish brown ¢
5 56-62 wea ching = purplish brown D&\Qb
6 65-69 uenching = orange l’$
7 69-72 = light blue
8 72-74 ﬁ{"& quenching = purp] ish }a@'
9 74-79 " weak quenching -

10 79-82 weak quenching light blue pu brown

11 87-90 - blue e violet

12 95-96 = = N “pale violet

13 97-98 = = ,\G\ pale violet

>

dix 4.15).
a&ore:gn matter Not more than 0.5 per cent w/w (Appendlx 7.2).

Loss on drying Not more than 9.0 per cent w/w after dr;g@ 105° to constant weight
(&n

f{'—;‘” Total ash Not more than 1.2 per cent w/w (Appendix 7.7).

b

Ethanol-soluble extractive Not less than 17.0 per cent w/w (Appendix 7.12).
Water-soluble extractive Not less than 2.0 per cent w/w (Appendix 7.12).

?0;»-



THP 2021 VOLUME |

hR; hR;
100, - L — 100
. |
. —
|
|
|
50 — — 50
g |
|
-l —
|
|
0 - 0
| 11 111

Fig. 3 Thin-Layer Chromatogram of Methanolic Extract of the Wood of
Dvacaena cochincliinensis (Lour.) 5. C. Chen

[ = detection under UV light (25¢.1m)
I = detection under UV light (366 nm)
111 = detection with rn'HJ;-GH‘FEL'FI‘lJJr' TS
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\‘\g cells containing reddish brown substance and some containing small prismatic crystals.
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é\}mnym Mpyristica :, r:.:’x
Category Carminative, stomachic, antispasmndi(;%\?b

Nutmeg is the kernel of the dried ripe sgv.él@f Myristica fragrans Houtt. [M. aromatica
Sw., M. moschata Thunb., M. officinalis L £, Aruana silvestris Burm. f., Palala fragrans
(Houtt.) Kuntze] (Family Mynstlcacea?erbarium Specimen Number: DMSC 5284,
Crude Drug Number: DMSc 1191 i\

R\

f\at ‘ik-s
Constituents Nutmeg contains ile oil, of which elemicin, isoelemicin, myristicin, .\:;u,
sabinene, safrole, and 4-terpingglare its major components. It also contains fixed oil, g{:tﬁv

Description of the plant {Fl%s. 1a, 1b) See under Mace. é t'\\

Description Odour, strongly aromatic, characteristic; taste, pungent, t;picy
Macroscopical (Fig. 1a) Nutmeg occurs as a whole dried seed, usually, which the

seed coat has been removed. The kernel, ovoid to ovoid-globose, 1.5 t '25»8 cm long, 1.5 to
2.0 em wide, brownish; one end round and smooth, the other end mo'?g})r less truncate, with
whitish to yellowish scar; surface with pale longitudinal furrowsg{whe with irregularly
reticulate wrinkles. Gy N

Mn roscopical (Figs. 2a, 2b, 2¢) Transverse section of thf.;.laqh‘nei of the seed shows outer

of perisperm, inner zone of perisperm, vascular hsgue?and endosperm. Quter zone of
risperm: numerous layers of thick-walled rectangular and flattened cells, and wrinkled

Inner zone of perisperm: numerous layers of small thick-walled polygonal cells and large ,%Q
thin-walled oil cells. Vascular tissue: collateral vascular bundles, scattered in inner zone of N,
perisperm. Endosperm: ruminated, numerous slightly thick-walled compact parenchyma ,»,,\
cells, containing numerous simple and 2- to 4-compound starch grains. Q\
Nutmeg in powder possesses the diagnostic microscopical characters of the ungroung G«-Q\
drug. Oil cells, starch grains and reddish brown parenchyma of perisperm are found i lr})\}
abundance. However, the cr; Frléihne mass of fatty oil, formed by heating the pawde
drug with chloral hydrate I i be observed.

Additional mformatm%ﬁarge quantities (5 to 30 g) of nutmeg can induce psychogenic
effect. A
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Fig.1a  Muyristica fragrans Houtt. =
1. habit 2. male flowers 3, female flowers 4. flowering and fruiting twigs 5. frult
6. ripe fI'U]tHhL!WITIg pericarp, aril and seed 7. seeds 8. crude drug



THP 2021 VOLUME I

NN Q}

s Fig.1b  Myristica fragrans Houtt,

1. floweri fruiting twig 2. female flower showing ovary and stigma
4R 3. male flower showing filament and anther
&
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nqb N\



Fig.2a  Photomicrograph of Transverse Section of the Kernel of
Muyristica fragrans Houtt.
A. Part of the Kernel

1. outer zone of perisperm 4. vascular tissue
2. inne e of perisperm 5. oil cell
3. e cell containing
6\\; ch grains
~,

&{h

-\




THP 2021 VOLUME I

’ — - 7 — Q\Qb

50 ég‘l 50 pm og\
A
Fig. 2b Photomicrﬂgrapl-ns%\&uwdewd Drug of the Kernels of Myristica fragrans Hﬂ&.
1. perisperm ining reddish 5. reticulate vessels and fibres
brown sdbstance 6. spiral vessels
2. end containing starch grains 7. crystalline mass of fatty oil and starch grains
ﬁ; brown substance 8. simple and compound starch grains
lls

(4> reticulate, scalariform-reticulate and
Q> spiral vessels associated with
fibres containing reddish brown
7o
@& substance
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Packaging and.s I""\f“"age Nutmeg shall be kept in well-closed containers, preferably of metal
or glass, p d from light and stored in a cool and dry place. ;b

Identi

“Sonicate 2 g of the sample, in coarse powder, with 10 methanol for 20 minutes
a 1. To 2 mL of the filtrate, add 2 or 3 pieces of maguesiutin rilbbon, shake well and mix
@th a few drops of hydrochloric acid: a reddish pink ¢ develops.

B. Carry out the test as described in the “Thin- Chromatography” (Appendix 3.1),
using silica gel 60 F254 as the coating substance x@a mixture of 70 volumes of n-hexane and
30 volumes of ethyl acetate as the mobile phasp.\ ply separately to the plate as bands of 8
mm, 10 uL of solution (A) and 25 uL of 501‘{‘%'?“ (B). Prepare solution (A) by sonicating 1 g
of the sample, in coarse porwder, with 10 El’g‘a methanol for 20 minutes and filtering. Evaporate ;“b
the filtrate to dryness under reduced ure at 50°. Dissolve the residue in 1 mL of mel‘hﬂrmg@\
For solution (B), dissolve 1 mg ofgmyristicin with 1 mL of methanol. After removal of the o&
plate, allow it to dry in air T@?ﬁiﬂ& the plate under ultraviolet light (254 nm), marngg
the quenching bands. The atogram obtained from solution (A) shows a que g
band (hR; value 56 to 58), corresponding to the myristicin band obtained from ml{{?‘\inn (B).
Subsequently spray the plate with a 10 per cent v/ v solution of sulfuric acid h@ ute ethanol
and heat at 105" for 10 minutes; the band due to myristicin is reddish bmwxé_ veral other
bands of different colours are observed (Table 1); see also Fig. 3. Q\"'\
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Table ¢ Values of Components in Methanolic Extract of the Kernels of
N Myristica fragrans Houtt. 6
Q?‘L Yris f?’ 5 2 -u&!}
'P;'gg\ . Demt@
R, Value G
Q‘}E%g UV 254 ,.\fz\“m Per Cent V /V Solution of
.!‘.:\f;.\ Sulfuric Acid in Absolute Ethanol
1 9-10 quench@ yellow
2 11-12 weak quenching purple
3 15-16 ~ grey 4
4 17-19 Q@uenchjng purple D&\Sb
5 21-22 -, weak quenching grey o&
6 30-32 :,} quenching purplish pink
7 34-36 Qf’ quenching purplish grey ~_
8 44-47 quenching purplish %Q
9 51-53 quenching purplisw
10* 56-58 weak quenching pale red rown
11 68-70 weak quenching gﬁ{n}}h blue
S
*m}r:is’ririn Qb
F
@
W€5r Not more than 7.0 per cent v/w (Azeotropic Disﬁllg)ﬂg'l Method, Appendix 4.12).
og%ieign matter Not more than 2.0 per cent w/w {Appe@ix 7.2). i
o Total ash Not more than 3.0 per cent w/w (Appendix 7.7). @:
; Q\"\ Ethanol-soluble extractive Not less than 11.0 per cent w/w (Appendix 7.12). {.\'e
_,.\""'a Water-soluble extractive Not less than 5.0 per cent w/w (Appendix 7.12). ,\Q\
N Volatile oil Not less than 5.0 per cent v/ w, calculated on the anhydrous basis (Appendix Q}
7.3H). Use 10 g, in coarse poider, freshly prepared and accurately weighed. Use 200 mL ﬂ%‘g\
water as the distillation liquid and a 500-mL round-bottomed flask. Distil at a rate of 2 tg;;;;.
per minute for 3 hours. Useag\ L of xylene in the graduated tube. {\
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Thin-Layer Chromatogram of Methanolic Extract of the Kernels of

Myristica fragrans Houtt.
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solution (A)
solution (B) OQ
detection under UV li nm)
detection with a 1 cent v/ v solution of sulfuric acid in
absolute et.‘mrmh‘z}(\
~e

@ f.
f\Qbf\ < (\ob

THP 2021 VOLUME I



\D‘O
#6
THP 2021 VOLUME | G\ EL' 395
A

uvmaan&ws (MADUEA UTHUMPHON) é\s

=1
lﬂHLna rh] EA KLIANG), N"’lﬁ‘ﬂﬁlﬁ"i (MADUEA CHUMPHON) O\k

Fici osae Radix m}f‘*
Cluster Fig Root 5-;._3\\;"
o\’ ~
onyms Goolar Fig Root, Gular Fig Root :
¥y 8 b4 b, F‘;
Category Antipyretic, f".\w}' g

A
Cluster Fig Root is the dried root of ng:mﬁﬂnusa L. (F. glomerata Roxb.) (Family
Moraceae), Herbarium Specimen Numl:}:g\i:.:iDMSC 5221, Crude Drug Number:

DMSc 1077. q::}_. :i\i:'>

Constituents Cluster Fig Root cog;tgig\b triterpenoids such as lupeol, lupeol acetate, g %
a-amyrin acetate, and f- amyr:q@ﬁte It also contains sterols, tannins, etc. \:3;" ’
}; o

Description of the plant EF],’gs.A‘ia 1b) Evergreen or deciduous tree up to 30 m tal],-’*
monoecious; becoming buttressed, often with irregular crown; bark whitish to
brown, smooth when young, cracked when aged, exudating ivory or pinkis! aé%;k young
twig solid, finely pubescent. Leaves simple, spirally arranged, elliptic, nbo{z' oblong,
lanceolate or subovate, 5 to 20 cm long, 3 to 10(-12) cm wide, apex acu@qgr cummate,
base obtuse, oblique or cuneate, margin entire, sometimes l.rregularly'dgﬁltate or sublobate,
coriaceous, sparsely pilose or glabrescent on both surfaces, IateraLﬁérveq 4 to 9 pairs,
conspicuous on the lower surface; petiole 1.5 to 7.5 cm long, g;obwed brownish, minutely
haity; stipule triangular ovate, 1 to 1.5 cm long, about 5 m '?u_u e, brownish, subpersistent

oreaducous. Inflorescence and fruit known as ‘;ycnmum E?ﬁg, cauliflorous or borne

xcﬁa leafless branches, up to 25 cm long; peduncle 0.3 to 12 tm long; basal bracts 3,

~\;"- 1 to 2 mm long, persistent; receptacle subpyrll‘orm to globose, puberulous; without lateral

a

{
bracts. Flowers 3 types: male flower sessile, ostiolar bracts many, tepals 3- to 4-connated, ,é@
lobes dentate-lacerate, reddish, stamens 1 to 3, pistillode present; female flower sessile or N
subsessile, tepal as in male, ovary with reddish dots, substipitate, style lateral, glabrous, o
stigma simple; gall flower dispersed among females, pedicellate, ovary dark red and Q
glabrous. Fruit pyriform or depressed subglobose, 3 to 5 cm in diameter when fresh, 1.5 t &p i 5:\
3 cm in diameter when dry, green when young, pinkish to purple-red or orange at matu
usually streaked, puberulous, qux flat to slightly concave, ostiole about 3 mm in dlaq:u;‘{rr,
prominent; internal hairs ab@‘snf W

Vg

Description der]es&, tabte, bland.

Macroscopical (Qﬁ'ﬂé} Obliquely, longitudinally or transversely sliced roots, varied in
shape and size; t%ﬂ!;l( 1 to 3 mm thick, dark brown, with scattered irregular scars; wood light
brown, some wlﬂf'darker rings in the centre.

Microsg _‘;‘.rd (Figs. 2a, 2b, 2¢, 2d) Transverse section of the root shows periderm, cortex,
ph[oeg,«vg&cular cambium, and xylem. Periderm, several layers of brown thin-walled
recta giﬂar cork cells. Cortex, parenchyma, some containing starch grains, prismatic

al’a of calcium oxalate or brown substance, and sclereids, Phloem, small parenchyma,
e containing starch grains, prismatic crystals of caie&ﬁh} oxalate or brown substance,

"m'bp oem fibres, and phloem ray cells. Vascular cambmj_\‘r several layers of small thin-walled

¢,: o rectangular cells. Xylem, scalariform and bordere ;;tﬁtted vessels (some containing brown

ﬁs\# o
b

substance), xylem fibres, thick-walled porous ﬁie parenchyma, and xylem ray cells.
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Fig.1a  Ficus r:u‘e*r_ngnf?li.’.
1. fruiting stem 2. leafy twig 3. Iongitudinal_;f;g;cqﬁbll of syconium showing male
and female flowers with gall flowers in centre 4. infructescences 5. crude drug
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,&q} Fig. 1b  Ficus mcem@;?

p’} 1. leafy twig 2. infructescence 3. lnngitudiﬁl section of mature syconium
&.:} 4. male flower (a), gall ﬂowe@%nd female flower (c)
o ~
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1 mm
Diagram of the Roob‘;é

&
4
Fig.2a é&mﬁu&gmp‘hs of Transverse Section of the Root of Ficus racemosa L.
’é . Bark and Part of Wood
~\° B. Part of Wood
,-.g\ 1. cork 7. wvascular cambium
Q> 2. parenchyma & ossel
72 ; wn substance em ra
,{& 3. bro b a@ xyl y
c.;, 4. phloem ray N 10. axial parenchyma
& 5. phloem parenchyma ﬁfb 11. primary vascular tissue
‘\\ 6. prismatic crystal é c\\

é\’\’é@
&>

&ﬂ»

-\



\O\‘.'l
~H

& BN
;c\‘\
THF 2021 VOLUME I (5\ @ 399

G\\Q’* 100 pm

Fig.2b  Phol QEL‘G raph of Radial Longitudinal Section of the Woody Part of the Root of
8 fﬁgﬂ grap g y

:E,rp} racemosa L,

~Je scalariform vessel with pits, 3. axial parenchyma
arranging in rows 4, x}'ierEt ray
Qg\ 2. xylem parenchyma Q:’\)
O N
< w)
4;'% 5_}’\*‘"’
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100 pm

Phpjzé_'m-icm

v Part of the Root

B

graph of Tangential Longitudinal Section of the Wood

Fig. 2¢c

ofErcus racemosa L.
_.'-._"-'1'-. ‘bordered-pitted vessel

xylem parenchyma

4.
5

+ 2, medullary ray

0%

k5

. Xylem fibre

crystal

3. prismatic



Drug of the Roots of Ficus raceniosa L.
rk in surface view 7. fibres
. cork in sectional view 8. medullary ray with xylem fibres in
parenchyma radiallongitudinal view
sclereids 9. m y ray with xylem parenchyma
. bordered-pitted vessels i gential longitudinal view
. scalariform vessels 0, \prismatic crystals
with pits, arranging in rows, . brown substance

and xylem parenchyma %}(\ 12. starch grains
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Radial and f-g‘ential longitudinal sections of the woody part of the root show bordered-
pitted and gﬁ?ﬂm vessels with pits, arranging in rows, porous @ck—wal]ed rectangular
xylem parenehyma and ray cells. C\&

C{&a?l?r Fig Root in powder possesses the microscopical c@\?@ ers of the unground drug,.
Scl s, xylem ray and vessels (some with brown Substap;;g), an be seen in abundance.
Scﬁ?fflom vessels with pits arranging in rows are chal;aéénstic,

402 THP 2021 VOLUME 1

Packaging and storage Cluster Fig Root shall be k@}t?ﬁ well-closed containers, protected
from light, and stored in a dry place.

Additional information In Thai herbal ma;ﬁk@@he adulteration of cluster fig root with
stems, branches, etc. may be found. Ca

~
Identification D

and filter. Evaporate the ﬁltratq\t‘% yness. Dissolve the residue in 1 mL of acetic anhydrid
and then slowly add 1 mL of sitfffiric acid to form two layers: a red-brown ring formség’fhe
zone of contact and the upp@h}fer is green. ) l.,,...‘:"\

B. Macerate 100 mg of the sample, in fine powder, with 4 mL of ethanol for i'agi.nutes and
filter. To 2 mL of the filtrate, add 2 or 3 pieces of magnesium ribbon, shake well'and mix with
a few drops of hydrochloric acid: a pinkish orange colour develops.

C. Carry out the test as described in the “Thin-Layer Chromatogr n}‘!" (Appendix 3.1),
using a high-performance plate with silica gel F254 as the coating subs (a precoated plate
by Merck Millipore or by Sigma-Aldrich or equivalent is suitable ‘abd a mixture of 90
volumes of n-hexane and 10 volumes of ethyl acetate as the mobi ase and allowing the
mlg:fmt front to ascend 8 cm above the line of application. A parately to the plate

a ds of 8 mm, 10 uL of solution (A) and 1 uL of sclutiefnd . Prepare solution (A) by
acerating 1 g of the sample, in fine powder, with 10 mL@‘wwmmm-’ for 20 minutes, filtering

m
@{x:‘”’hnd evaporating the filtrate under reduced pressure to dryness. Dissolve the residue in 2 mL

¥
A

of methanol. For solution (B), dissolve 1 mg of lupeol in 1 mL of methanol. After removal of the
plate, allow it to dry in air and examine under ultraviolet light (366 nm); one blue fluorescent
band is observed. Spray the plate with a 10 per cent w /v solution of phosphomolybdic acid in
ethanol, heat at 105° for 5 minutes and immediately examine the plate. The chromatogram
obtained from solution (A) shows a blue band (hR; 43 to 46) corresponding to the lupeol
band from solution (B) and several other blue bands are also observed (Table 1); see also Fig.

> &

&

>

A. Reflux 500 mg of the 5am¢ﬁ& fine potwder, with 10 mL of chloroform for 10 minut_%ggg\
L

V...

&
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Table ¢ Values of Components in Methanolic Extract of the Roots of

" Ficus racemosa L. 6
AN _&\
Z "Q\ %e tion
4:& d hRi Value \‘%u
, "Zl Per Cent W/V Solution of
(\\ LAELY i"-. S\ Phosphomolybdic Acid in Ethanol
1 25-28 m:?@ blue
2 39-41 -
3" 43-46 ,\Cﬁ\— blue é
4 88-92 =z dark blue
5 998 o :Qx - dark blue §
*lupeol 4.:? 6\}’
N\ ~
4
Loss on drying Not more than 10.0 per cent w/w after drying at 105 to co qtv\eight

(Appendix 4.15).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). ’\(‘?:\
Total ash Not more than 7.0 per cent w/w (Appendix 7.7). qb
Ethanol-soluble extractive Not less than 1.0 per cent w/w ( ix 7.12).
W@-mluble extractive Not less than 2.0 per cent w/w @endix 7.12).

&b—
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Fig.3 Thin-ﬁﬁ%‘ Chromatogram of Methanolic Extract of the Roots of Ficus racemosa L.
1, (=" solution (A)
-‘,‘S

f:\% Q ‘,\

,.2:!; solution (B)
Qﬂ = detection under UV light (366 nm)
5 “NTI1 = detection with a 10 per cent w/v su]utiqu\\:?f phosphomolybdic acid in
‘b ethanol ™
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WHIANAT (MAENGLAK KHA) ‘o
ﬂul“'i"lﬂ W%HRAO PHI), uuﬂﬂﬂﬂ'l (MAENGLAK PA) \Q‘Ec,:b’b
fans Buaveolens Herba r:-;};*\
Wt{qgﬁnkenard t;-_b\}-"

ngnﬂnyms Horehound, Pignut, West Indian Sp]kegaeel
Category Carminative, antimicrobial (topical). g'\v}'

Wild Spikenard is the dried aerial part of erﬁq suaveolens (L.) Poit. (Family
Labiatae), Herbarium Specimen Number’{;ﬂKF 194900, Crude Drug Number: DMSc 0436.

Constituents Wild Spikenard l:ﬂntamsifﬁrpenmd% (e.g., betulinic acid, suaveolol, ursolic ,\'ii.>
acid), phenolic compounds (e.g., gaﬁe;‘b acid, rosmarinic acid). It also contains E'Ia*'.rrt::lru::uln:ls,’::h
sterols, small amount of vo]at:l%‘mli?etc ‘,.i\;-

Description of the plant {F;gs_ 2, 1b) Annual herb 0.6 to 1.6 m tall, strongly aromatft::y
stem erect, robust, quadrangtilar, branched, with long spreading white hairs. ves mmple,
opposite decussate, ovate to broadly ovate, 2 to 5 em long, 2 to 6 cm wide, apex bacute
to obtuse, base rounded to shallow cordate, oblique, margin serrulate, sub cec-uh,
gland-dotted, both surfaces hairy; petiole slender, 0.5 to 6 cm long. Inflefescence axillary or
terminal cyme, 1- or 2- to 5-flowered, in raceme or panicle; bract small, Flower zygomorphic;
calyx campanulate, 0.8 to 1(-1.2) cm long in fruit, 3 to 5 mm wide, villous, yellowish
glandular, throat tufted villous, prominent 10-nerved, 5- tooth,qumgpme -like, 1.5 to 2 mm
long, with simple and glandular hairs; corolla blue, 6 to 8 anlé’ng, puberulent except near
rs%{'ube about 2 mm wide at throat, upper lip 2-lobed A_éﬂ\‘xed lower lip 3-lobed, middle
’-lébe shorter, lateral lobes similar to upper lip; stamens 4, filament flattened, minutely hairy,
"‘\. exserted from the corolla tube; ovary superior, 2-carpellate, each carpel deeply 2-lobed, style
r,"-::"-”":j 1, bifid, stigma minute. Fruit 2 nutlets, broadly obovoid, 3 to 4 mm long, 2 to 3 mm wide,

Y apex truncate and emarginate, mucronate, laterally compressed, dark brown, dotted, with

\ 2 basal white scars, within enlarged calyx tube.

Description Odour, aromatic; taste, slightly bitter.

Mucroscopical (Fig. 1a) Stem quadrangular, greenish brown to brown; leaves 5‘,;‘{
opposite-decussately arranged;, the complete ones ovate to broadly ovate, greenish, venation
prominent; remnant inflores , persistent calyx, brown, villose. » N

Microscopical (Figs. Zatgb;‘?_c 2d) Transverse sections of the leaf through the rrﬁf:{rib
and the lamina show up, epldermm, mesophyll, vascular bundles, and lower epidermis.
Upper epidermis, a lﬂy}? of wavy epidermal cells; stomata, mostly diacytic with some
anomocytic; tric e, numerous, multicellular uniseriate and glandular. Mesophyll,

a layer of m}u:ﬁn‘ar palisade cells and several layers of spongy parenchyma, some containing
rosette ag \te crystals. Vascular bundle, composed of phloem and xylem; vessels, spiral
and scalﬁt_l_‘f&rm Cnllenchymﬂ occurring in the midrib, beneath upper and lower
Ep:dmﬁhses round and thick-walled cells.
ransverse section of the stem shows epidermis, cortex'and vascular tissue. Epidermis,
L ,}a‘; er of rectangular cells; trichomes, multicellular umsgrdte glandular and glandular with
-“"‘&.%‘Ealk Cortex, layers of angular and lamella cu][enchyn#a cells, parenchyma and groups of
51: w fibres in the mature stem. Vascular tissue, compgse"blﬂof phloem and xylem; vessels, spiral
"  and scalariform. Pith, numerous round parend’t’_v,z?ﬁa

(E‘K 0
cz\’“ﬁé
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Fig. la  Hyptis r‘»fm:;'-ﬁt;fr'us (L.) Poit.
1. habit (a), leaves (b) 2. ﬂo\&;__t_eﬁ;i"lg top 3. inflorescence 4. flower
5. inflorescence with ﬂanrg;ﬁp‘d fruits (c), nutlet (d) 6. crude drug
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"\,é@‘ Fig.1b  Hyplis suaveolens (L.) Poit.
G\ 1. flowering and fruiting top 2. part of flower (longitudinal view,
qs"\ parts of calyx and corolla remow: . nutlets
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1
P
3
4
5
Upper Epidermis of the Lamina
3
i w). o A
3 '\*‘“ { T J]‘;:;.-iﬁ
S LSO oY f‘?ﬁ‘ﬁfg' i
Jrn;f.,&;pﬁ eSS
alf‘(& "4:.- -H$ tl “l- Ih F‘;Eﬂ‘!ﬁﬁ 9
[-* v.«:» ":Z' Al
. w Y "r
Ib) % / 0/ 4:-'?!’ X |
e ”1;#; R:J‘f‘" Y .nl‘.'fﬁi' '-
100 pum
Lower Epidermis of the Lamina
Fig.2a  Epidermises of the Leaf of Hyptis sudreolens (L.) Poit.
1. epidermal cell 4. anomocytic stoma

2. multicellular uniseriate trichome 5. diacytic stoma

3. glandular trichome
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Transverse Section of the Lamina
: ‘.Flg 2b  Transverse Sections of the Leaf of Hyptis suaveolens (L.) Poit.
‘ 1. upper epidermis @.%7. lower epidermis
2. palisade cell 2" 8. stoma
3. collenchyma . 9. spongy cell
4. parenchyma o’ 10. rosette aggregate crystal
5. vascular bundle AN\ 11. glandular trichome
6.

multicellular uniseriate', "
trichome ™
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Fig.2c , I}ihfg}‘?b;'licrcgraphs and Line Drawing of Transverse Section of the Stem
5-91' Hyptis suaveolens (L.) Poit.
/j‘x@\ A. Whole Stem
~%"  B.and C. Parts of Transverse Section

y 0N 1. multicellular uniseriate trichome 6. phloem fibre
s i 2. glandular trichome 7, lamella collenchyma
" 5& 3. epidermis -:.,E}‘\G.h} xylem fibre
{‘} 4. angular collenchyma a{\*' 9. vessel
R 5. chlorenchyma r/'-b\éa 10. pith parenchyma
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Fig.2d P d Drug of the Aerial Parts of Hyptis suaveolens (L.) Poit.

chomes 6. spiral and scalariform vessels
. epidermis with diacytic stomata 7. fibres
Q\"\ in surface view 8. xylem parenchyma and
~, 3. fragment of lamina in sectional view ispiral vessels
Gb showing epidermis, palisade cells, n-lignified sclereids of calyx
@_\:& and spongy cells, some of which D§& pollen grains
o\} contain rosette aggregate crystals 1. mucilage mass from seed coat
‘:} 4. epidermis and collenchyma ,-\""‘o 12. seed coat in surface view

Q\ in sectional view s c\\
5. parenchyma and rosette _ &,
aggregate crystals fé@\
N
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f\qb,\ < 'i‘\°>



¥
A

ﬁ\%(\

‘\o‘ﬂ
~H
¢, BN
S
3
Wild Spike in powder possesses the diagnostic microscopical characters of the
unground drig. ' Wavy epidermal cells, diacytic with some anonggf stomata, numerous
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multicell iniseriate trichomes with some collapsed cells, gl trichomes, and
colle a are distinguished features. Sclereids of calyx, m&@a&g)ge mass from seed coat
an acolpate pollen grains are also unique. o

N
ﬁé‘ckaging and storage Wild Spikenard shall be kegt %ﬁl-cln&ed containers, protected
from light, and stored in a dry place. &y

Identification
A. Reflux 500 mg of the sample, in powder, with 10 mL of methanol on a water-bath
for 15 minutes and filter. To the filtrate, a mg of decolorizing charcoal, swirl for a few 4

minutes and filter. Evaporate the ﬁitra%o dryness. Dissolve the residue in 1 mL of acetic
anhydride and slowly add 1 mL o@rﬂy@ﬁr acid: a reddish pink colour ring develops. a‘%\
B. Heat 2 g of the sample, i ’m&vder, with 20 mL of water on a water-bath for @
30 minutes, and filter. To 2 ﬂﬁe filtrate, add a few drops of a freshly prepared lqégt‘iﬂ
cent w /v solution of irontun thloride: a greenish blue colour is produced. %
C. Carry out the test as described in the “Thin-Layer Chromatography” ( ndix 3.1),
using silica gel G as the coating substance and a mixture of 70 volumes of di [&}mwl.‘mm’,
30 volumes of ethyl acetate and 1 volume of water as the mobile phase and ing the solvent
front to ascend 12 cm above the line of application. Apply separately t@he plate, 2 ul.
each of solution (A) and solution (B). Prepare solution (A) by refluxing'1 g of the sample,
in powder, with 20 mL of methanel for 30 minutes, filtering wl;ijl;\ and evaporating the
filtrate to dryness under reduced pressure at 50°. Dissolve t sidue in 10 mL of methanol.
For'solution (B), dissolve 2 mg of ursolic acid in 1 mL of u%ﬁgﬂ. After removal of the plate,
oW it to dry in air. Spray the plate with a 20 per cent v solution of sulfuric acid in ethanol
nd heat at 105" for 5 minutes. The chromatogram obtained from solution (A) shows a red
spot (hR value 73 to 74) corresponding to the ursolic acid spot from selution (B) and several
other spots of different colours are also observed (Table 1); see also Fig. 3.
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Table 1 ,}alues of Components in Methanolic Extract of the Aerial Parts of
ptis suaveolens (L.) Poit.
“1.
o&ﬁt&cﬁmt
égé Spot hR; Value
q‘\ .%G\‘l;’&r Cent V/V Solution of
ulfuric Acid in Ethanol

1 3-4 ,é@\ violet
2 13-14 ™ brown
3 2627 @ violet i
4 33-36 ‘ls\ violet D
5 38~ brown o‘&\
6 46 brown l,&
7 9%0 brown '-.:.}o
8 (55-52 brown ,\"‘a
9* 73-74 red 6

10 76-77 brown Ay

1 §7-88 violet ’i}@

12 89-90 violet '

*ursolic acid Qg\w
)
r Not more than 10.0 per cent v/w (Azeotropic Disti A&t}fen Method, Appendix 4.12).
n@aelgn matter Not more than 2.0 per cent w/w (Appendix 7.2).
4
N Acid-insoluble ash Not more than 2.0 per cent w/w (Appendix 7.6). @f
hfh Total ash Not more than 10.0 per cent w/w (Appendix 7.7). "'\fé
%-:\\. Ethanol-soluble extractive Not less than 4.0 per cent w/w (Appendix 7.12). ,\Q\
Water-soluble extractive Not less than 7.0 per cent w/w (Appendix 7.12). o&\ﬁb
(7~
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~\ longer than stamens, stigma 2-branched, 0.3 to 1.5 cm long. Fruit drupe, subglobose to
by Q\ globose, 0.7 to 1.2 cm in diameter, 1- to 4-lobed, dark blue, black when ripe; surrounded
"f:b at base by accrescent leathery red calyx, up to 3.8 cm in diameter. Seed 1 per locule. {:\. .
S
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Clerodendri Indici Radix Cﬁ}
Clgr? endrum Indicum Root ,:;'.;\:\;f’
Category Antipyretic. p {“':\

r AN
Clerodendrum Indicum Root is the dried rgq‘ﬂg_?’(flpr:::ier:tln:m indicum (L.) Kuntze
(Family Labiatae), Herbarium Specimen Nurr@r’:{ DMSC 5243, Crude Drug Number:
DMSc 1078. AN

. 4
Constituents Clerodendrum Indicum Root contains flavonoids (e.g., pectolinarigenin, .;:‘>
hispidulin). It also contains triterge,g i §, sterols, etc. m&\ -
~ Y N,

Description of the plant (Figs. ,,J,_a,jb} Subshrub to shrub 1 to 2 m tall; suffrutescent -\351
or herbaceous, stoloniferous; %ﬁ usually erect, sometimes bent, mostly unbranche ﬁ_,
hollowed; branchlets purple'to purplish, channelled, smooth. Leaves simple, wh
with 3 to 5 per node or opposite, decussate; leaf blade narrowly lanceolate to oblgﬁgek‘lanceolate,
10 to 21 cm long, 1.3 to 2.5 cm wide, apex short acuminate, base attenuate, o fgin entire
or sinuate, membranous, glabrous; midrib prominent, lateral veins 10 to J‘Q.Q:Eélirs; sessile
or petiolate, petiole up to 8 mm long, with nodal hairs at petiole base, Inflorescence terminal
leafy thyrse, 20 to 45 cm long, 10 to 15 em wide; cyme red, few ﬂ-:)wgré';:l?peduncle up to 3 cm;
bract linear-lanceolate to lanceolate, 1 to 2 cm; bracteole awl-slj?@ d. Flower: calyx 1 to 1.5 cm
long, divided 3/4 to base, densely minute round glandular, ]QE’%, , ovate-lanceolate, 0.8
to J“gcm long, 3 to 6 mm wide, apex acute; corolla white, L qn%ing cream-coloured, tube
Jﬁ}}ﬁ‘{elform, curved, 5 to9 cm, lobes 5, spreading, lancedlate, elliptic or ovate-oblong, 0.8
A atf‘vm 1.5 em long, 3 to 6 mm wide, apex obtuse; stamens 4, free, long exserted, reddish towards
r:.\;‘;o the end; ovary superior, glabrous, 2-loculed; ovules 2 in each locule, style 9.5 to 15 cm long,

Description Odour, slightly woody; tasteless. -
Macroscopical (Fig. 1a) Cut roots, irregularly cylindrical, varied in length and size; bark
thin, brownish to dark hrown::ﬁ?nd pale yellow. ]
Microscopical (Figs. 2a, %;"EE, 2d) Transverse section of the root shows periderrf;:"'egrtex,
vascular tissue, and pri?ﬁgy xylem tissue. Periderm, several layers of rectangular cork cells.
Cortex: sclereids and pglygonal parenchyma, some of which contain starch grains. Vascular
tissue: phloem, pofous parenchyma, some containing starch grains, and phloem ray cells;
xylem vessels: }ﬂg}ém axial porous parenchyma, some containing starch grains, and xylem
ray cells, sg;&'%‘of‘which contain starch grains. Primary xylem tissue: small cells in the
centre. .
Ra‘dfgl and tangential longitudinal sections of the root illustrate periderm, cortex, phloem,
an;{-gy:]%m with bordered-pitted vessels. by
“€lerodendrum Indicum Root in powder possesses masai?agnostic microscopical
7~ characters of the unground drug. Starch grains, maig{;@ﬁcﬁmpound, porous parenchyma,
"*E},\ uniseriate and multiseriate ray cells in tangential l‘_guj\ﬁg'aﬁ:dinal view can be seen in abundance.

Q‘r o !\c:},
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2cm

Fig.1a  Clerodendremy indicum (L.) Kuntze
1. habit 2. inflorescence 3. flower 4 ¥ruit (a), infructescence, showing fruit with
accrescent-calyx (b) 5. crude drug



O Fig.1b  Clerodendrum indicrm (L.) Kuntze
> :
‘:\b 1. flowering twig 2. &u;%g\ﬁd accrescent calyx
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tomicrograph of Transverse Section of the Root of Clerodendrum indicum (L.)

Fig

Kuntze
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6. v

1. periderm
2. sclereid

ylem parenchyma

primary xylem
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3. parenchyma
4. phloem
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5. vascular cambium

4,

-\



f“ha;” ! i
7;!&54* '

l'l|

n.-.i}
.. ! .":-- ..'.' ! '.- I' -I-‘.: ﬁg?

4
Photomicrograph of Radial Longitudinal Secti the Root Bark of
Clerodendrum indicum (L.) Kuntze

1. periderm lereid

2. phloem 0"':20 phloem ray

3. xylem 7. vascular cambium
4. parenchyma f,'.;\\ 8. xylem ray
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Fig. 2:& - Photomicrographs of Longitudinal Section of thu Woody Part of the Root of
q-f\ Clerodendrum indicum (L.) Kuntze .}\1 N
,‘“\\ A. Radial Longitudinal Section ’\
P ™
“"‘"‘55 . 1. xylem ».\4. xylem fibre
-:;\)" 2. axial parem':hyma underlying tj-;\‘ >'5. axial parenchyma
-‘:. ' bordered-pitted vessel ~°
3. xylem ray with starch grains };\Q\“"
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2 @
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Fig. 2d Pﬂwdﬂe&lﬁug of the Roots of Clerodendrum indicum (L.) Kuntze
1. ¢ Kih surface view 6. medullary ray associated with
2. in sectional view bordered-pitted vessels in
nchyma and porous parenchyma, tangential longitudinal view
Qf\ some containing starch grains 7. prismatic crystals
~.% 4. medullary ray underlying xylem fibres 8. starch grains
0;} in radial longitudinal view 9 reids, some containing starch
@ °® 5. medullary rays, associated with xylem & grains and / or prismatic crystals
0\5\5 fibres and pitted vessel, some N
d‘o containing starch grains in t:'-h\o
Q\ tangential longitudinal view | C\{\
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Additional inf@ﬁnn The adulteration of clerodendrum indicum root with stems,

branches, E$ﬂ y be found. é}
Pack%gig%\ﬂ d storage Clerodendrum Indicum Root shall be kq&‘in well-closed containers,
pro rom light, and stored in a dry place.

ification a}\éa

A. Macerate 500 mg of the sample, in powder, v\@’i—n\a mL of ethanol for 10 minutes and
filter. To2 mL of the filtrate, add 2 to 3 pieces of mu%gé'ijr i ribbon and a few drops of hydrochloric
acid and mix: a yellow-orange colour develops

B. Carry out the test as described in th n-Layer Chromatography” (Appendix 3.1),
using silica gel GF254 as the coating subst and a mixture of 75 volumes of n-hexane, 25 4
volumes of ethyl acetate and 2 vo]umes?brmir acid as the mobile phase and allowing the Q;)
solvent front to ascend § em abié\ e of application. Apply separately to the plate as

bands of 8 mm, 5 uL of solution (A) and 1 uL of solution (B). Prepare solution (A) by refl

2 g of the sample, in fine powd th 20 mL of methanol for 30 minutes, filtering and 2 ¢
evaporating the filtrate und&\aeduced pressure to dryness. Dissolve the residue i ",?iﬁ_ of
methanol. For solution (B), dissolve 1 mg of pectolinarigenin in 2 mL of methanol. H’&é? removal
of the plate, allow it to dry in air and examine under ultraviolet light (254 arking the
quenching bands. The chromatogram obtained from solution (A) shows a quenching band
(hR; value 51 to 59) corresponding to the pectolinarigenin band from selution (B). Spray the
plate with a 10 per cent w /v solution of antimeny(i) chloride in chlorgfori, heat at 105 for

5 minutes and immediately examine the plate under ultraviolet light'(366 nm); the band due
to pectolinarigenin is blue. Several other bands of different co%é?s are also observed (Table 1);

Iso Fig. 3. o\>
3 &

;;.;\,

°' 2
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Table@’?kf Values of Components in Methanolic Extract of the Roots of
0 Cleredendrum indicum (L)) Kuntze &
O X
‘7};& Q@Dﬂ
o?Band hR; Value A
q‘\\éb Uv2s4 ,ﬁf‘b 10 Per Cent W/V
?}(\ Solution of Antimony(II)
@\ Chloride in Chloroform and
o UV366
1 6-9 f‘\@ - blue é
2 15-18 &\‘lb = blue o&{b
3 34-37 r/::; quenching light blue oD
4" 51—5%;;2 quenching blue \:;o
5 83? - light yeilowr\%
6 88-91 - light yebkfg\

~2
*pectolinarigenin n‘é
~\

D
Loss on drying Not more than 9.0 per cent w/w after drying at 1%10 constant weight
(Appendix 4.15). @
Fn&?ign matter Not more than 2.0 per cent w/w (Append'mé:.”}.
qgi -insoluble ash Not more than 1.0 per cent w/w (F@en{lix 7.6).

m&l‘uta] ash Not more than 5.0 per cent w/w (Appendix 7.7).

NP )
~ ; .
-~ Ethanol-soluble extractive Not less than 1.5 per cent w/w (Appendix 7.12). f\é
Sﬁ, Water-soluble extractive Not less than 4.0 per cent w/w (Appendix 7.12). Q\
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Fig.3  Thin-Layer Chromatogram of Methanolic Extract of the Roots of ‘:-:"‘:5 )
Clerodendrum igdicum (L.) Kuntze oy
1 = solition (A) ,;; >
2 = ﬁ@uj?fion (B)
I =% detection under UV light (254 nm)
II ~=° detection under UV light (366 nm) after spraying with
6, QN a 10 per cent w/v solution of antimony(1il chloride in chloroform
oyt
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) r\’é’
NS Elg (MAKHAM POM) &\
Phy]l thg*E blicae Fructus O\F\,\v
Embl:\‘Mymbalan Gﬁ‘}*

G{F:é::wy Expectorant, laxative with secondary astrmgc:f;ﬁmn, antiscorbutic.

Emblic Myrobalan is the dried mature fruit of’f@ﬂm:rhus emblica L. (Emblica
officinalis Gaertn.) (Family Euphorbiaceae), Hg@@:ﬁam Specimen Number: DMSC 904.

Constituents Emblic Myrobalan contains a jeﬁgﬁic acid, rutin, mucic acid, gallic acid,
phyllemblic acid, etc. . S

Description of the plant (Figs. 1a, 1b) ]1 or medium-sized tree, up to 20 m tall, deciduous, Q,>
with crooked trunk and spreadingbrariches; bark greenish grey, peeling off in conchoidal ‘ﬁ'&\
flakes; branchlets glabrous or hggl‘y ubescent, 10 to 20 cm long. Leaves imbricate wh&g\r
young, subsessile, (.5 to 2.5 g, 1.5 to 5.5 mm wide, closely set along the branchl
distichous, light green, glabmus, narrowly linear, obtuse, having appearance of, §P
leaves; stipule minute, ovate, finely acute. Flower small, monoecious, apetalc:-y ruqh
yellow, in axillary fascicles on the leaf- -bearing branchlets, often on the nake:j.., un below
the leaves, with fimbricate bracts at the base. Male flowers numerous, on'shert slender
pedicel; calyx-lobes 6, oblong, obtuse, 1.2 mm long; anthers 3, filame tﬁoﬂphited in a short
central column; disk-glands 6, alternating with the calyx-segments.“Female flowers few,
subsessile or sessile; calyx as in the male; ovary 3-celled, half i ir ed in the lacerate,
cup-shaped disc, style connate at the base, stigmas 3, bilobe *'T&bes dilated, recurved. Fruit
sessile, 1.3 to 2.7 em in diameter, fleshy, globose or depres.ggébose, with 6 longitudinal faint

d@es, glabrous, lucid, pale yellow; endocarp of triangul@ﬁo’cci, bony, dehiscent, with 3 short
a&x:“’eundles of vascular tissue at the base. Seeds 6, trigonous.

‘S"g “ Description Odour, slightly aromatic; taste, slightly sour and astringent. ,.é\@
4 oy Macroscopical (Fig. 1a) Entire fruit, subspherical, wrinkled, about 1.3 to 2 em in diameter, ~,
—"“fb often dehiscent; fruit pulp dark brown to black, coriaceous; endocarp, brown, hard, globular, ,_\'0
acutely hexangular; testa brown; seed brown, bony, trigonous. Q\
Microscopical (Figs. 2a, 2b) Transverse section of the fruit pulp shows a layer of ep:carpw Q\
Parenchyma, thin-walled ground tissue, containing prismatic crystals in some cells. Scl 1d
lignified, occurring in 3 fnrms* x rectangular sclereid, occurring in groups of a large number
of cells near epicarp, contamm’g water-suiub]e grey masses; spherical sclereid, occufring as
single cell or in small groulﬂ% of 2 to 10 cells; fibrous sclereid, occurring in bundles of 2to
5 cells. Vascular bundle;Tignified, composed of fibres and spiral vessels. Tannin granules,
found in parench ﬁ’i'a,}fnore often in the inner layer than in the outer layer.
Emblic M alan in powder possesses the diagnostic microscopical characters of the
fruit pulp wh@»ﬂddltmnai characters: sclerenchyma; thick-walled parenchyma, containing

reddish 5;1\353&%
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Fig. 1a P'&},E??t?}u.‘ms emblica L.
1. habit 2. ﬂoweringﬁ\t\iﬁg 3. fruiting twig 4. crude drug
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Fig.1b  Phyllgufias eniblica L.
et

1. fruiting twig 2. fe ower 3. male flower
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Fig. 2.{3‘\ Transverse Section of the Fruit Pulp of Phyllanthus emblica L.
‘5;;\“ 1. epicarp 5. fibyous sclereid
_adh 2. group of sclereids 6. .-;ﬁ?sgjlar bundle
'"f.'m‘;.,\:} containing grey masses -ﬂ‘?‘pamnchyma
6;:;;\’ 3. sclereid A0S parenchyma containing
o 4. parenchyma containing ~.°  tannin granules
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Fig.2b Powdered %u f the Fruit Pulp of Phyllanthus emblica L.

1. epic rface view 8. prismatic crystals
2. sc,!e%a\é containing grey masses 9. fragment of fibres
asses 10. thick-walled parenchyma
rous sclereids containing reddish masses
“spiral thickenings 11. reddish masses
A 6. sclereids 12. fibrous sclereids from seed coat
) 7. tannin granules 13. sr_ltynchyma from seed coat
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Additional inf@ﬁun As an expectorant, it is suggested to frequently sip a juice freshly
prepared by, Squeezing 10 to 30 fresh fruits of emblic myrobalan.  *

Packa d storage Emblic Myrobalan shall be kept in wel ~'&E§sed containers, protected
t, and stored in a dry place.

ification @Qﬂ
A. Reflux 1 g of the sample, in powder, with 20 mk of water for 10 minutes and filter
(solution 1). To 2 mL of solution 1, add a few dro @amﬁum hydrogencarbonate TS and
iron(in) sulfate TS: a deep violet colour develops‘gé’n add 0.5 mL of a 6 per cent v/v solution
of sulfuric acid: a deep violet colour disappear®

B. To2mL of solution 1, add 1 mL o mai and shake well: a white gelatinous massis |
produced. Qb

C. Reflux 1 g of the sample, i g@w er, with 25 mL of ethanol for 15 minutes, and filte 5\%\
(solution 2). To 2 mL of sulutim%%idd a few drops of ironai chloride TS: a blue-black qgﬂ%’

o

develops. 43

D. To 1 mL of solution ﬁ’:a d a few drops of fuming nitric acid: a red colour develops.

E. Carry out the test as described in the “Thin-Layer Chromatography” ( dix 3.1),
using silica gel GF254 as the coating substance and a mixture of 50 volumes iene,
40 volumes of ethyl formate and 10 volumes of formic acid as the mobile pl}a@nd allowing
the solvent front to ascend 10 cm above the line of application. Apply E%aratel}; to the plate,
20 uL of solution (A) and 1 pL of solution (B). Prepare solution (A) by refluxing 500 mg of
the sample, in powder, with 10 mL of ethanol for 10 minutes and "‘\g.li g. To the filtrate, add
500 mg of decolorizing charcoal, reflux for a few minutes, ﬁlterﬁw%.l ‘the filter paper and

-,

thé funnel with small amount of ethanol, and adjust to 10 ?;g.‘ui ethanol. For solution (B),
%:%El f the

ve 3 mg of gallic acid in 1 mL of ethanol. After rem plate, allow it to dry in
“air and examine under ultraviolet light (254 nm), marking the quenching spots. The 4
chromatogram obtained from solution (A) shows a quenching spot (hR; value 43 to 44) @.f
corresponding to the gallic acid spot from solution (B), and one spot of lower hR; value. »é
Spray the plate with ironin chioride TS; the spot due to gallic acid is blue-black and the other _ ~\
blue-black spot is observed (Table 1); see also Fig. 3. ,\Q\
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Tabl ’}L'Rf Values of Components in Ethanolic Extract of the Fruits of
N Phyllanthus emblica L. é
(AN Y - jfb
@-{&\ Dehecggq
:ﬁ?gt hR; Value 3]
be UV 254 A7 Tronam Chloride TS
LGN
1 46 quenching é;\ blue-black
2 43-44 quendﬁn%@\ blue-black
f‘\
L . -
gallic acid
&

S D
Loss on drying Not more than 9!&%& cent w/w after drying at 105" to constant weight §

(Appendix 4.15). ;;:.50
~~

W

Acid-insoluble ash Not m an 1.0 per cent wiw (Appendix 7.6).

Total ash Not more than 4.0 per cent w/w (Appendix 7.7).

Ethanol-soluble extractive Not less than 16.0 per cent w/w (Appendix ?}@
Water-soluble extractive Not less than 26.0 per cent w/w (ﬁppendi‘;\'@l).

Tannins content Not less than 20.0 per cent w/w (Appendix ?ﬂ@ Use 4 g of Emblic
Myrobalan, in fine powder, accurately weighed.

D
D% 6 to 12 g a day, as a decoction, sip as needed. A:?

o

%e/b
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Fig. ;\@hin—]..ayer Chromatogram of Ethanolic Extract of the Fruits of Phyllanthus enblica L.
qb 1 = solution (A) Q>
2 = solution (B)
2 I = detection under UV light (254 nm)oi™
tﬂ;? II = detection with ironcun chloride %\}“
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é Q_\ Tannins content Grind the contents of not less than 20 sachets of Emblic Myrobalan Tea to G\
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Q@
EI']‘H\'!NS‘EI@I,\@BN (YA CHONG MAKHAM PQM}
Emblic M{@f;ﬁan Tea ‘i:)
Categﬁ%jgxpectorant, laxative with secondary astringent acgj\?;. ‘

qg'E;}(blic Myrobalan Tea contains an amount of pnwdeggltﬂmb]ic Myrobalan equivalent
t“g‘*-nnt less than 80.0 per cent and not more than 120.0 per cent of the labelled amount of

tannins, calculated on the dried basis. ‘3\6‘-._
Strengths available 1.5 and 2.5 g (powder), SuR‘e@ in a sachet.

Dose One sachet, prepared as an infusion @‘s:s\aaking each with 200 mL of boiling water for
5 minutes, as needed. ~

Packaging and storage Emblic M‘gmﬁ:ﬁn Tea shall be kept in well-closed containers, ;\\’v‘:‘&\
protected from light, and stored i }dr}r place and at a temperature not exceeding 30°. \fl

¢ o
Labelling The label on the ?i{iner states (1) the equivalent amount of tannins in,méhper
sachet; (2) the expiration date. :

A
Identification @
A. The tea contents exhibit diagnostic structures of the powdered m@escribed under
Emblic Myrobalan.

B. The tea contents comply with the tests for Identification A,:%;E D, and E described
under Emblic Myrobalan. @

Loss on drying Of tea contents, not more than 9.0 per cenj"'b%)’-‘w after drying at 105" to
d;@wﬁant weight (Appendix 4.15). ({\v‘}"

) 4

Qﬁmicmbia} limit Complies with the requirements for Category 2 in the “Limits for Microbial ¢

“ Contamination” (Appendix 10.5). ’e@\
N\

fine powder. Use 4 g, accurately weighed (Appendix 7.21H).

'
Other requirements Complies with the requirements described under “Herbal Teas” » &%Q“"ﬁ
(Appendix 1.16H).
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NENIO WMAKRUT BAI) i

Citri H}F}g ‘;r}. Folium (,{\\“‘"
L1tmg’1‘g}§tr1x Leaf ,;.,3’} ;

rﬁt;ﬁyms Kaffir Lime Leaf, Leech Lime Leaf, Maurthuﬂy\&}peda Leaf, Porcupine Orange

4

Category Pharmaceutic aid (flavouring agent), Ci;fﬂ%?ﬂatl‘-’l?

Citrus Hystrix Leaf is the dried leaf of (;irig‘}*h_;-.tnt DC. (C. papeda Miq.,
C. tuberoides |. W. Benn.) (Family Rutacea;g)g._ﬂerbanum Specimen Number: DMSC 342,

Constituents Citrus Hystrix Leaf contai ﬁ\volaﬁle oil, of which citronellal, citronello]l and 'E,}
citronellol acetate are its major com srients; sabinene, a- and f-pinene, a-phellandrene, g&\‘ h
limonene, a- and y-terpinene, cxn,}ene, linalool, indole alkaloids are also found. It also .\‘f},
contains rutin, hesperidin ancig"d,;gsmm g;"c
Description of the plant {Flgh la, 1b) Shrub or small tree 2 to 12 m tall; branch]e}h
compressed-angular when young; spine solitary, 0.5 to 1.5 cm long. Leaves a ate or
spirally arranged, very young leaves light reddish purple; winged peholm.«éﬁbvate to
obcordate-oblong, 1 to 8 cm long, 1 to 4.5 cm wide; lamina c}rhlcular-nva%f‘é“u? ovate-
oblong, 3 to 15 cm long, 2.5 to 6 cm wide, apex obtuse to obtusely acwﬁiﬁ‘ate or slightly
emarginate, base cuneate or rounded, margin more or less crenate @q_ha,ﬂorestence axillary or
terminal, 1- to 15-flowered, fragrant; pedicel 2 to 5 mm long; ;al}rs‘cupular 1te 1.5 mm

long, 4-lobed; petals 4 to 5, oval-oblong, 6 to 10 mm long, 3 to Sqn"in wide, obtusely acuminate,
y_g!k ish white or suffused with violet, with scattered p-eﬂum dots; stamens 24 to 30, free,

<Jfilaments 2 to 6 mm long; ovary superior, subglobose, Ftu‘tt ellipsoid, ovoid or globose,

V5 t0 7 em in diameter, irregular bumpy; fruit-pulp yellowish green, very sour, slightly bitter.

\“‘-.c-
ﬁ' W
L Q

&
¢
Seeds ovoid-oblong, 1 to 1.5 cm long, 3 to 5 mm wide. e\@

Description Odour, characteristic, aromatic; taste, slightly bitter. }f\
Macroscopical (Fig. 1a) Citrus Hystrix Leaf occurs as a mixture of entire and broken, ,W,S?L\
greenish brown to brown dried leaves. Petioles obovate, 1 to 8 cm long, 1 to 4.5 em wide. D
Lamina ovate, 3 to 15 cm long, 2.5 to 6 cm wide; apex obtuse or retuse or slighty Emargintgm,\
undulate at margin.
Microscopical (Figs. 2a, 2B “[)‘anwerse section of the leaf shows upper epidermis, a»G\S‘S'er
of rectangular cells in sectlgn}al‘vtew or slightly wavy-walled cells in surface view, stoiata
absent. Mesophyll co bséd of 2 to 3 layers of palisade and several layers of spongy cells
with idioblasts cr::-nta,ﬂi}ng calcium oxalate prismatic crystals; fibrovascular bundle and
schizolysigenous, q_]‘eavlfy containing oil droplets located in spongy tissues. Fibrovascular
bundle ccmpc:aﬂ?w]f fibre surrounding amphicribal vascular bundle; xylem composed of
spiral, l‘LtlE late, and bordered-pitted vessels and xylem parenchyma some of which
Lnntanupgjar:smam crystals of calcium oxalate. Collenchyma, 2 to 3 layers of cells, located
in the ¢éntral part of midrib beneath lower epidermis. Lower epidermis, a layer of rectangular
cells in sectional view or wavy-walled cells in surface viewwith anomocytic type of stomata.
L\ Citrus Hystrix Leaf in powder possesses the dlagnos‘fic icroscopical characters of the
:}hgmund drug,. C‘*-q' i
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1 cm

Fig. la .p.'mips‘h},r_m-n' DC.
1. habit 2. flowering twig 3._:"':'Eru'1t5 4. fresh leaves 5. crude drug
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:ﬁs&cﬁdn of the fruit
N

Fig.1b  Citrus hystrix
1. twig 2. flower 3. mature fruit 4
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10 um (,7,{&
Upper Epidermis ot the;%ﬁ\[na

Fig.2a  Epidermises of the Leat of Citrus hystrix DC.
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Fig. 2b Traﬁme Sections of the Leaf of Citrus hystrix DC.

. epidermis 7. xylem
< alisade cell 8. phloem
. vascular bundle 9. fibre
r\@ 4. idioblast 10. schizolysigenous oil cavity
5. spongy cell 11. collenchyma
"'\Q\ 6. lower epidermis °
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Fig. 2¢

1. epidermis an
sectional vi
2. lamina i;\}ecﬁanai view

3. up idermis in surface view showing
underlying palisade cells and

ﬁohlasts containing prismatic
é&rystals of calcium oxalate

. fibres
5. lower epidermis in surface view showing
stomata and the underlying o&\
idioblasts containing prismatic o$
crystals of calcium oxalate 6\%0

N\
?}Q
,é@*
~
&
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nchyma in

Powdered Drug O; tﬁél,eaves of Citrus hystrix DC.
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8.

9.

6.
7.

vessels {':\

prismatic crystals of calcium
oxalate

epidermis of midrib in surface
view

schizolysigenous oil cavity
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Packaging and@ge Citrus Hystrix Leaf shall be kept in well-closed containers,
preferably al or glass, protected from light and stored in a cn%and dry place.
It should d within 1 year and air-dried every 2 to 3 monthg&

Iden ion 0&

Reflux 1 g of the sample, in powder, with 30 mL ?Q‘?ma.’ for 15 minutes, and filter
@lution 1). To 2 mL of solution 1, add a few drops of mmionium molybdate TS: a yellowish
green precipitate is produced. ‘i;{‘f\

B. To2 mL of solution 1, add a few drops %reshl}r prepared 1 per cent w/v solution
of irondin) chloride: a deep greenish brown col é produced.

C. Extract 1 g of the sample, in powdertywith 10 mL of chloroform, shake occasionally for
20 minutes, and filter. Evaporate 2 mL filtrate to dryness, dissolve the residue in 2 mL
of acetic anhydride, and add slowly 1 sulfuric acid to make two layers: a brown colour
forms at the zone of contact and G&JPE‘T layer is green.

D. Carry out the test as deseribed in the “Thin-Layer Chromatography” (Appendix'8.1),
using silica gel GF254 as the ng substance and chlorofornt as the mobile phase. to
the plate, 10 uL of the test sciqtion prepared by refluxing 1 g of the sample, in
30 mL of ethanol for 15 minutes, filtering and concentrating the filtrate to 5 m
removal of the plate, allow it to dry in air, and examine under ultraviolet li
marking the quenching spots. Examine the plate under ultraviolet ligh nm) (Table 1);
see also Fig. 3. Spray the plate with anisaldehyde TS and heat at 105° inutes. Several
spots of different colours are observed (Table 1); see also Fig. 3. *1:>

| <5
° 3
> 4

&

©



P Detecﬁoa\fb
:‘:g{& hR; Value =
6}; Uv 254 E‘@ Anisaldehyde TS
{\ 1 1-3 = 4 Qﬁ,’relluw grey
2 3-6 = A" red =
3 3-7 quenching /]C?"@\ - bluish violet
4 68 - ™, red -
5 9-12 quenc}:.i\@‘ pink -
6 12-14 queq%jng light violet bluish violet
7 15-18 _quenching blue -
8 18-20 o = red - \:5\
9 20-22 ¢;"> - blue - %\a
10 23-24 4N . red viﬂé\
1 25-27 - green 23
12 28-32 - red @\ -
13 31-35 - - %ale violet
14 36-40 - - ,\sluish violet
15 41-44 - blue N -
16 44-46 quenching = o&fb =
17 57-61 - —“?‘\a violet
é&& 6467 quenching d;%‘) =
o\&\ 9 68-72 - Q\ - pale violet
OQ\ 20 72-76 ~ - bluish violet
"\ 21 76-79 quenching - violet
,.-..f’b 22 B4-85 - - bluish violet
?}Q\ 23 86-91 quenching - bluish violet
~

é f\f—b\;‘j
AN
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]

Table 1 hR; Vﬁé} of Components in Ethanolic Extract of the Leaves of Citrus hystrix DC.
-

441

Water Not more than 11.0 per cent v /w (Azeotropic Distillation Method, Appendix 4.12}}}

Foreign matter Not more thaﬁbéo per cent w /w (Appendix 7.2). @
Acid-insoluble ash Not more than 3.0 per cent w/w (Appendix 7.6). (\
Total ash Not more g%%"l 7.0 per cent w/w (Appendix 7.7).

Ethanol-soluble qx,‘(thctive Not less than 6.0 per cent w/w (Appendix 7.12).
Waler—solub@éﬁractive Not less than 18.0 per cent w/w (Appendix 7.12).

Chlorof soluble extractive Not less than 5.0 per cent w/w (Appendix 7.12H).
Volatile oil Not less than 0.6 per cent v/ w (Appendix 7.3H). Use 25 g of hand-crushed

]§@s, accurately weighed. Use 250 mL of water as the distillation liquid and a 500-mL
(7

0\5,\01'.""&’”" in the graduated tube.
5

~

nd-bottomed flask. Distil at a rate of 2 to 3 mL peryminute for 5 hours. Use 2.0 mL of

fob S E‘\é>

&



WX
442 ,é(é\ THI* 2021 VOLUME 1
~
@ ;
i .
7 “?‘lﬂﬂ *"&1\ 100
> "
o A
N ¥ ) N
® N )
& e
— & B
. "'\Q‘\ . 4
N * | Q
< B )
%ﬁ"‘? ‘3\"’
N
: 0 [
"é‘@
50 — R = 50
1 ® ) e | |
&
A
0 e
o = & = :
A - N
& &
o — e = &
& o o S
«
N . é e . = @{&\
© | 2 0| &
- 5 R
0 \.:;‘. - 0
F O 1l i
4
A
Q
Fig. 3 in-Layer Chromatogram of Ethanolic Extract of the Leaves of Citrus hystriv DC.
,-\G\ I = detection under UV light (254 nm)
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1N
NENIA #3 (MAKRUT, PHIO) S

Citri Hys| s- Exocarpium et Mesocarpium :
Citn strix Peel @

Do
Sﬁi?onyms Kaffir Lime Peel, Leech Lime Peel, Mauﬁﬁug,liﬁsgda Peel, Porcupine Orange Peel
Category Pharmaceutic aid (flavouring agent), car:ﬁ}i@‘tive.

N . s
Citrus Hystrix Peel is the dried exocarp and miesocarp of green mature fruit of Cifrus
hystrix DC. (C. papeda Miq., C. tubemirfes(L “Benn.) (Family Rutaceae), Herbarium
b

Specimen Number: DMSC 1459. g_\,g ;
Constituents Citrus Hystrix Peel cartgii:pﬁ volatile oil, of which f-pinene, limonene, Qb
B-phellandrene, and citronellal ar@i\f? ajor components. It also contains linalool, borneo
camphor, sabinene, gennac:enec{%&a'viprin, umbelliferone, -sitosterol, etc. \:;'0
Description of the plant S@:\ﬁder Citrus Hystriv Leaf, See also Figs. 1a, 1b. f‘f}’
Description Odour, characteristic, aromatic; taste, bitter. ?_bt'\\
Macroscopical (Fig. 1) Citrus Hystrix Peel occurs as strips of dried fruit 'rﬁ?*out&r
surface dark green to brown, rough with pits of oil glands; inner surface s iting whitish

spongy part.
Microscopical (Figs. 2a, 2b) Transverse section of the exocarp a.qd:ﬁ“tesocarp shows

exocarp, a layer of rectangular cells covered by thick cuticle. Meséearp, the outer part

composed of several layers of thick-walled parenchyma cnnt_ﬁ?gng chromoplastids; the inner

pa,ﬁ' omposed of thick-walled spongy parenchyma; vascgl%; undles, scattered; vessels,
itied reticulate and spiral. Prismatic crystals of ca]ci@n' xalate and schizolysigenous oil

Wcavities containing oil droplets are also found. 4
c,\:‘,;ﬂ Citrus Hystrix Peel in powder possesses the diagnostic microscopical characters of the &
~.”  unground drug. f\’é
Additional information Citrus Hystrix Peel in this monograph refers to exocarp with f‘“‘§\

,@Q

S

attached unremovable mesocarp. Q:}
Packaging and storage Citrus Hystrix Peel shall be kept in well-closed containers, preferzg;l}gly&‘
of metal or glass, protected from light and stored in a cool and dry place. It should be g&?db

within 1 year and air-dried eggabz to 3 months. (:'f}.
b
R\
5&
~
A
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Fig.1  Citzishystriv DC.
1. habit 2. fruiling twig 3. crude drug
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Diagram of the Eﬂ@iﬂ
and MEE?;;?P

S

sverse Section of the Exocarp and Mesocarp of the Fruit of Citrus hystrix DC.

. epicarp with cuticle

. thick-walled parenchyma
containing chromoplastids
. prismatic crystal

of calcium oxalate
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4. oil droplet
lysigenous oil cavity
6. thick-walled spongy
renchyma cell
. vascular bundle
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)
) um o
O QR

Fig. 2b Puwdere@g of the Exocarp and Mesocarp of the Fruits of Citrus hystrix DC.

1. epi surface view showing 4. schizolysigenous oil cavity
: nocytic stoma with oil droplets
é icarp in sectional view 5. spiral and reticulate vessels
é showing epicarp and and fibres
/¢ parenchyma of mesocarp 6. spiral vessel thickenings
A containing prismatic crystals 7. prismatic crystals of
qb and chromoplastids @cium oxalate

3. thick-walled spongy cells with

& crystals o$
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Identification

N\
A. IE?%DE the sample, in powder, with 30 mL of efhanol %15 minutes, and filter

(solution 02 mL of solution 1, add a few drops of ammionium molybdate TS: a bright
yellow-precipitate is produced. D§\‘
"5"%[0 2 mL of solution 1, add a few drops of a freshly red 1 per cent w /v solution

%{ nain chloride: a deep greenish brown colour is pro

C. To2mL of solution 1, add a few drops of mng@irm T'-.s and warm on a water-bath for
a few minutes: a reddish purple colour is pmdu d.

D. Moisten 1 g of the sample, in powder, v0.5 mL of strong ammonia selution, add
5 mL of chloroform, occasionally shaking for 10'minutes, and filter. Evaporate the filtrate until
dryness and dissolve the residue in 1 mL.of thanol, and add a few drops of modified §
Dragendorff TS2: an orange precipitateq%pmduced.

E. Extract1 g of the sample,bin.%vder, with 10 mL of chloroform, shake occasionally @
20 minutes, and filter. Evaporat L of the filtrate to dryness, dissolve the residue in
of acetic anhydride, and add slow]y 1 mL of sulfuric acid to make two layers: a brown qtﬁht:r
forms at the zone of contact’%’d the upper layer is green. ~A\°

E. Carry out the test as described in the “Thin-Layer Chromatography” (Nﬁ&ldlx 3.1),
using silica gel GF254 as the coating substance and chloroform as the mobile "& Apply to
the plate, 5 uL of the test solution prepared by moistening 1 g of the sam powder, with
1 mL of strong ammonia solution for a while, extracting with 10 mL of chloféform by occasionally
shaking for 15 minutes, filtering, and concentrating the filtrate to 1 nﬁﬂ\ After removal of
the plate, allow it to dry in air, and examine under ultraviolet li ‘[*5.‘54 nm), marking the
quenchmg spots. Examine the plate under ultraviolet light ( ) (Table 1); see also Fig. 3.
Sp ay the plate with anisaldehyde TS and heat at 105° for 5 p‘h tes. Several spots of different

rs are observed (Table 1); see also Fig. 3.

Y Repeat the same procedure on other two plates but use a mixture of 20 volumes of

chloroform and 1 volume of methanol as the mobile phase and allow the solvent front to
ascend 12 cm above the line of application. After removal of the plates, allow them to dry in

28

air, and spray one plate with modified Dragendorff TS2: two orange spots are observed. Spray G:\
~

another plate with iodoplatinate TS: one dark blue spot and one brown spot are observed
(Table 1); see also Fig. 4. D
)
y &
> &
& S
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Table 1T hR; Vi r?é_nf Components in Chloroform Extract of the Peels of Citrus hystrix DC,

a. Mobile@e: chloroform

é

(\\Qb

N .
= =
éﬁht hR; Value o
D UV 254 : cg{v@e Anisaldehyde TS
S
1 0-2 - @ght green -
2 1-4 quenching r\fé - green
3 2-3 - Q\ blue -
4 4-5 - blue - é
5 5= qu%@-:g light green bluish violet o‘&{b
6 7-9 @ub ing light green bluish violet l,&
7 8-11 enching light green brown
8 10-13 A quenching light green bluish vi
9 12-15 " quenching light green bluis Qa.le
10 15-20 quenching light green 1
11 20-26 quenching light green wn
12 25-28 - red AN -
13 29-31 - - ,\Qbiuish violet
14 33-34 - - Q> blue
15 36-38 = - g0l pink
, 16 36-39 = blue+ =
7 39-41 - 4;? brown
m$~0&\ 18 41-48 quenching en violet ]
19 46-50 quenchin green - ¢
(,h\\c.'“ 20 51-54 . - brown @
&% 21 58-61 - - pink ,\’é
%{\\ 22 68-70 - - violet @
o 23 73-76 - - bluish violet &%
) 24 77-80 - - violet o&\qb
25 81-84 quenching - - a
26 84-86 éb = - bluish vinle&:»}
27 86-90 .."*,:;\ quenching - violet
b. Mobile phase: 2[)&@‘1&1;&5 of chloroform and 1 volume of methanol
r '\' -
6 Detection
Spot z-».fthi Value
Ae:a Modified Dragendorff TS2 lodoplatinate TS
,@ 33-40 orange ] dark blue
_qu 2 87-92 orange A,E\Qb brown
e
o~ &
S &
‘
&
&

%e/b
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Water Not mo&(l,}én 12.0 per cent v/w (Azeotropic Distillation Mfthnd, Appendix 4.12).
Foreign m@f;\ Not more than 2.0 per cent w/w (Appendix 7.2). Q>

Acid-@@ble ash Not more than 1.0 per cent w/w (Appen 6).

T h Not more than 9.0 per cent w/w (Appendix ??‘%\‘30

ﬁhanul—soluble extractive Not less than 11.0 per cm% (Appendix 7.12).
Water-soluble extractive Not less than 23.0 per c%fh'f w (Appendix 7.12).
Chloroform-soluble extractive Not less r cent w/w (Appendix 7.12H).

Volatile oil Not less than 2.0 per cent vfﬂ\@ppendix 7.3H). Use 25 g, in coarse powder, 4
freshly prepared and accurately weighed, Use 250 mL of wafer as the distillation liquid and
a 500-mL round-bottomed flask. Qas&)t a rate of 2 to 3 mL per minute for 5 hours. Use "‘&\
2.0 mL of vylene in the graduated-tube. \:&
A A
o ~

A Q@
L o
@@C\\ 2
. 0&9
. o‘;m
9{\@ QD
oy
~,
S
@@*
Q\f‘\
S 5
g_\;&\ o\\"‘&\
@} ,@\\o"’
N\ W&

%e/b
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Fig. 3 /ﬁ-Layer Chromatogram of Chloroform Extract of the Peels of Citrus hystriv DC.
',.\62\ I = detection under UV light (254 nm) 4
¢y I = detectionunder UV light (366 nm) <
p I = detection with anisaldelyde TS
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Fig.4\." Thin-Layer Chromatogram of Chloroform Extract of the Peels of Citrus hystriv DC.
o&% I = detection with modified Dragendorff T%
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2\
Arecae C t%tfﬁ: Semen (,{\?x“"b
Arecd See o>
1%5 Areca Nut Seed Q}O
%}@9 ym Areca Nut See #\%

Category Anthelmintic (taeniasis, ascariasis), antidiar'{l’leal,

Areca Seed is the dried seed of reddish or ﬁ*mahlre fruit of Areca catechu L. (Family
Palmae), Herbarium Specimen Number: DMSE 1089.

) . . ) .
Constituents Areca Seed contains the m,anit’,Eilkalmd arecoline and other minor alkaloids 4
which are arecolidine, arecaine (are;:aﬁjﬂ ), guvacine, guvacoline and isoguvacine. It also ';5,>
contains condensed tannins, (+)-catechin, (-)-epicatechin, fatty acids, amino acids, etc. S:&\

X

Description of the plant {Figg,ﬂ?} 1b) Small to medium-sized tree up to 30 m tall; \"3? -
trunk solitary, straight, anmgfﬁﬁ-’.-’, usually about 50 cm in circumference, uniformly tha.‘g 1
Leaves pinnate, 1 to 2 m long; petiole base expanding into a smooth, outside green,'amplexi-
caul sheath, 75 to 100 em long; leaflets numerous, 30 to 60 cm long, upper cunﬂq?nt glabrous,
attached to the rachis in a vertical line. Inflorescence spadix, much branc:herét;@earing male
and female flowers; peduncle up to 60 cm long; rachis stout, compressed; branches with
filiform tips. Male flowers numerous, sessile, without bracts, occupying the upper portion of
the spikes; calyx 1-leaved, small, 3-cornered, 3-parted; petals 3, {:-bl@g. rigid, striated;
stamens 6, anther sagittate. Female flowers much larger, soliy?ﬂty,ﬁpi' 2 to 3, at or near the base
of each ramification of the spadix, sessile, without bracts; 5&3‘?_}@3, cordate, rigid, fleshy,

‘nianent; petals 3, sepaloid, permanent; staminodes 6, conriate; style scarcely any; stigmas

,rx%};“hort triangular. Fruit glabrous, ovoid or ellipsoid, 3 ﬁycm long, orange or scarlet when

;ﬁ Tipe, supported by the persistent periant; mesocarp fibrous. Seed 1, globose with truncate __E
r:'-; “ base; endosperm deeply ruminate; embryo basilar. é\%
~ /
i, C«:\ Description Odour, slight, characteristic; taste, astringent. L:\
~ 2 Macroscopical (Fig. 1a) Oblate or rounded-conical, 1.5 to 3.5 cm long, base 1.5 to 3 cm ,aw,g?»
. wide. Externally pale yellowish brown or pale reddish brown, with slightly concaved G.\:"u

reticulate furrows, having a round, hollow micropyle in the centre of the base, beside whi 5\:\1\
bearing an obvious scar-shaped hilum. Texture hard, uneasily broken; fractured surfacg™,
showing marble-like striatio?g?aternamd with brown seed coats and white endospe_[_gﬁ';_,‘f

Microscopical (Figs. 2a : 3) “Transverse section of the seed shows testa, several ]cgh;*iely
packed layers of reddish brown cells with moderately thickened walls with a few scattered,
small, rounded or sli maped pits. Testa rumination, several layers of large, pitted
thin-walled cells ome of them filled with brown pigment and fixed oil globules, embedded
with groups qfﬁag sels. Endosperm, large polygonal cells with beaded and porous cellulose
walls, perfg@aﬁd by rounded to oval, conspicuous pits containing fixed oil globules and
aleumn&gfgﬁw, some with rather smooth walls. Embryo, occupying the central region of
the seq‘_j ear the base.

& Areca Seed in powder possesses the diagnostic microséspical characters of the unground

”"g;ﬂj : \f”:}

[
& Wy
AT %\cc‘
'.’:\'1« ] ‘f\\.
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1 cm

¢ ﬂh‘t'ti catechu L.

1. habit 2. and 3. inflorescences 4. bunch of ripe fruits 5. crude drug

Fig. 1a
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A 1. habit 2. inflorescences (scale omi . female flowers (scale omitted)
(\ 4. fruit 5. Iongiéﬂ section of the fruit
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Fig. 2b red Drug of the Seeds of Areca catechu L.
ndosperm cells showing 4. vessel
beaded and porous walls 5. cells containing brown pigment
qbf\ 2. testa rumination in 6. endasperm cells showing smooth walls
D& longitudinal view 7. ne grains
q"\o 3. fibres &1 droplets

%}b
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Packaging and.s r}ége Areca Seed shall be kept in well-closed containers, protected from
light, and st@}:ﬁ a dry place.

{e‘.\
Identéﬁﬁh o\r\\v
. Macerate 1 g of the sample, in powder, with 20 mL er for 15 minutes and

filter.¥Dip a wooden stick in the filtrate for a few seconds “dry at room temperature.
@p again in hydrochloric acid, remove immediately and dry: the wooden stick stains red.

B. To 100 mg of the sample, in powder, add 25 L of wwater, heat in a water-bath for
5 minutes and filter. To the filtrate add 2.5 mL of errm hloric acid and 5 mL of formaldehyde
solution and warm: a pale brown precipitate jbdut:\ed Cool and filter. To 5 mL of the
filtrate, add 2.5 g of sodinm acetate and 0.5 Lsfnaurm) chloride TS, and shake well:
a reddish brown colour is produced whi¢hrdoes not change to blue. e

C. Macerate 1 g of the sample, lﬁ%vdEr with 10 mL of water for 10 minutes and filter. a&\'&‘>
To 2 mL of the filtrate, add a few ﬂﬁLSG of a 5 per cent w/ v solution of iron(ti) chloride, ang
then make slightly alkaline wi;l%é\d per cent w /v solution of sodiumt hydroxide: the co % ris
changed from dark green to le.

D. Reflux 1 g of the sam le_. in powder, with 20 mL of chiloroforn in a “aterh“"th for
15 minutes and filter. Evaporate 2 mL of the filtrate to dryness and dissolve t eff-bmdue in
2 mL of acetic anhydride. Carefully add 1 mL of sulfuric acid to form a layer: wn colour
develops at the zone of contact and the colour of the upper layer chanagﬂ’mm violet to blue
and finally to yellowish-green. o

E. Moisten 2 g of the sample, in powder, with 2 mL of strong uu{{l}oum solution, add 20 mL
of ether, shake well, set aside for 1 hour, and filter. Dry the fl],trat%{wer anhydrous sodium
sulfate, filter, and evaporate to dryness. Dissolve the residu in 4 mL of ethanol (solution 1).

ﬁﬁL of solution 1, add a few drops of mercuric -pnhrsmﬂ?%?&duie TS: a white precipitate is
duced. To 1 mL of solution 1, add a few drops of mnﬂ?iifd Dragendorff T52: a precipitate is

“, produced. ¢
,:,’-.b FE. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix 3.1), )
N using silica gel GF254 as the coating substance and a mixture of 75 volumes of benzene, ,{é‘
25 volumes of methanol and 1 volume of formic acid as the mobile phase and allowing the o
solvent front to ascend 12 cm above the line of application. Apply separately to the plate, \:ﬁ‘*

20 uL each of the following solutions. Prepare solution (A) by boiling 500 mg of the sample,
in powder, with 50 mL of water for a few minutes and filtering. Allow the filtrate to cool afrg
shake with 30 mL of ether. Dry:1 §e ether layer over anhydrous sodium sulfate, filter, evagg{

to dryness, and dissolve the i ue in 1 mL of ethanel. For solution (B), dissolve 2 m‘g,
catechin in 1 mL of m‘h:mﬂL“% er removal of the plate, allow it to dry in air, and examme
under ultraviolet light\(2564 nm), marking the quenching spots. The chromatogram obtained
from solution (A) shows a quenching spot (hR; value 31 to 36) corresponding to the

catechin spot fr ',\'iolutmn (B); other one or two spots are also observed (Table 1); see also
Fig. 3. Spray, late with vanillin-hydrochloric acid TS; the spot due to catechin is dark pink.
Several oth‘fén nk spots may appear (Table 1); see also Fig. 3.

Repeat the same procedure but use a mixture of 70 volumes of toluene, 20 volumes of
eth J"rgjﬂf.rrh* and 10 volumes of diethylamine as the mobile p:h'l.':E Apply to the plate, 15 uL of
i@hon 1 obtained from test E. After removal of the pla ow it to dry in air, and examine
_,.:_-'Q;'W'l er ultraviolet (254 nm), marking the quenchmg SCB "t’ he chromatogram shows three
., “to four quenching spots (Table 2); see also Fig. 4 éy the plate with iodoplatinate TS;

¥ several spots of different colours are observed ¢ 2), see also Fig. 4.

&
(E\f\
~ 8

f‘\Q} ‘{\Q.L:}
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Table1 h ,?.ilues of Components in the Extract of the Seeds of Areca catechu L.
&
%) )
&P netecg@‘b
S hR; Value ~
&'—;.2 UV 254 Id‘l;;ﬁ:ﬁ.Ei.rH-I},,qiru:'h!'m’f:' Acid TS
C\\ 1 13-15 - y: {i\':\ pale pink
2 19-22 - ',.ﬁf} pale pink
3 24-29 - /AN pale pink
4" 31-36 quenchi dark pink
5 49-52 quéﬁﬁn g pale pink 4
6 62-65 chi =
hsglen ing Usb
*cﬂtﬂ‘hin {;};ﬁ o&

o

A

Table 2 hR; Values of Cu@ljonents in Ethereal Extract of the Seeds of Areca (:i’?m L.

A
, O
Detection ,ﬁ
Spot hR; Value >
UV 254 i:g@laﬁnuﬁi TS
1 20-23 quenching o&\,{‘} dark orange
. B 25-28 = @l blue
QDS 33-37 quenching 4{‘} wine-red
o\? 4 73-77 quenching Q\ scarlet
x> 5 87-91 - blue '
6\}0 6 95-97 quenching yellow 'e@\
~,
S &
o Loss on drying Not more than 12.0 per cent w/w (Appendix 4.15). Q}ﬁ\
b
Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2). 5;-_‘::&\
Acid-insoluble ash Not mme%an 1.0 per cent w/w (Appendix 7.6). ‘;),O‘}
Total ash Not more than ﬁ&r cent w/w (Appendix 7.7). (\
Ethanol-soluble extraqig Not less than 25.0 per cent w/w (Appendix 7.12).
Water-soluble Exll’ﬁ@e Not less than 20.0 per cent w/w (Appendix 7.12).
4
Hexam.hsulu%gp tractive Not less than 0.5 per cent w/w (Appendix 7.12H).
2
Qbf\@ ¢
720 QD
~ RS
5;‘} 4\:‘30
S &
é
Ay
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Alkaloids con it Not less than 0.5 per cent w/w of alkaloids, calculated as arecoline, when
determined e following method. é

Place f Areca Seed, in coarse powder, accurately weighed onical flask with
a sto]:%{l’,‘mdd 80 mL of ether and shake. Add 4 mL of ammoniaES, shake for 10 minutes, add
10 mhydrous sodinm sulfate, shake again for 5 minutes llow to stand and precipitate.
%i?ﬂ the ether solution to a separator, wash the resiga.é with three successive 10-mL
portions of ether. Combine the ether solutions, add 5 g of talc, shake for 3 minutes, add
2.5 mL of water, and then shake for 3 minutes. Al
solution is clear. Separate the ether solution, w.
of ether, combine the ether solutions and ewv
Transfer to a separator, carefully add 20. of 0.01 M sulfuric acid VS, shake and allow to
stand. Separate the ether layer, wash with three successive 5-mL portions of water. Combine Qb
the washings and the acid soluﬁ@p@kn and wash the filter with water. Combine the ‘7&‘
washings and the acid solution, everal drops of methyl red TS, and titrate with 0.
sodinm hydrovide VS. Perform@blank determination (Residual Titrations, Appendix Egﬂ;%}
Each mL of 0.01 M sulfuric ::@VS is equivalent to 3.104 mg of arecoline (CaE-IHI;J L

Tannins content Not less than 24.0 per cent w/w (Appendix 7.21 H). Use4 f#A\reca Seed,
in powder, accurately weighed. ;é

al

o stand until the supernatant ether
he aqueous layer with a small quantity
e to about 20 mL at low temperature.
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Momgrdicae Charantiae Fructus C*:‘,}
Thai Bitter Cucumber g.b\:';""
':.\\ e

Synonyms Thai Bitter Gourd, Thai Bitter Melon, Tt_la.g‘i,%?f\fer Squash

Category Bitter tonic, internal heat alleviating.fi {‘:3»._
Thai Bitter Cucumber is the dried gree m‘ﬁkﬁrvz fruit of Momordica charantia L.
(M. muricata Willd.) (Family Cucurbitaceé Herbarium Specimen Number: DMSC 5159,

Crude Drug Number: DMSc 0889. . D
& &
Constituents Thai Bitter Cucumber.contains charantin, a mixture of sitosteryl and stigmaste L\&\

glucosides, and bitter triterpenpkﬁ fe.g., momordicins). It also contains polypeptides \«}D"ﬁ.

(e.g., p-insulin), phenolic mmﬁ@ ds; etc.
¥

~
Description of the plant {Fifﬁs. la, 1b) Annual or perennial climber, monoecim?,sﬁ?to 4m
long, slender, angled, many-brancl'led, pubescent; tendril unbranched, up to %Q;Er\n long,
slender. Leaves simple, spirally arranged, suborbicular to orbicular, 4 to IZ*f@r?’lang, 25to
12 cm wide, deeply palmately, 5- to 7(<9)-lobed, lobe ovate-oblong or nﬁ@gllipﬁc, apex
acute or obtuse, base cordate, margin crenate, mucronate or irregularly, toothed, glabrous or
pubescent, pellucidly dotted; pEl‘i{:le 1.5t0 7.5 cm long. Flower s ﬂﬁy axillary, yellow;
sepals 5; petals 5. Male flower peduncle 2 to 6 cm long, slende g&ﬁct green, reniform to
suborbicular, 0.5 to 1.5 cm wide, apex more or less mucronaté;, margin subentire; receptacle
q@haped, 2 to 4 mm long and wide; sepal nvate-ellipgi%‘ﬂiﬁlong}, 4 to 6 mm long, 2 to
.,Qh\mm wide, acute, pale green; petal obovate to oblong, 1 te 2 cm long, 0.3 to 1.5 cm wide, apex
u:}\_‘fnore or less mucronate, basal scales 2; stamens 3, filament 1.5 to 2 mm long, free, inserted in
i‘r"b “ the throat of cup-shaped receptacle, anthers coherent; disc cup-shaped, about 1.5 mm in
£ G\ﬂ diameter. Female flower peduncle 0.5 to 5 em long; bract 0.1 to 1 cm in diameter; sepal
—-{%\ oblong-lanceolate, 4 to 6 mm long, 2 to 3 mm wide; petal smaller than those of male flower,
0.7 to 1.2 em long; ovary inferior, fusiform or narrowly rostrate, ribbed, warty or papillose, %,
long-beaked, style about 2 mm long, stigma 3-lobed, lobe bifid or notched. Fruit pendul?;ys,,&\l"a
fusiform or ellipsoid, 2 to 8.5 cm long, up to 3.5 cm wide, tapering towards apex, beaked{\b
longitudinally 8- to 10-ridged,uberculate, orange when ripe, splitting incompletely 1-@:@5’
3-valved exposing orange pulp; fruit stalk 3.5 to 15 em long. Seeds few to numerous, eblong,
0.8to1.3cmlong, 5to gmg{;'rpide, flattened, sculptured, whitish or brown, embedded in
reddish pulp. 5;;-,;“3
Description D,d _Qﬁ?fharacteristic; taste, bitter.
Macroscop, '%‘(Fig. la) Transverse or oblique pieces, varying in size, up to 3 cm in
diameter; lly warty, greenish to brownish; internally creamy white to pale brown.
i;%sgsqﬁmf (Figs. 2a, 2b, 2¢) Transverse section of the fruit shows epicarp, mesocarp,

&

end , seed coat, and cotyledons. Epicarp, a layer of rectangular cells with stomata and
glandular trichomes, Mesocarp, diffentiated in 3 zones: thin-walled parenchyma cells which
! R z : . [ .
u ﬂ@srﬁ‘ase in size from periphery towards the interior, tlge«@'laller cells near the periphery
[ ‘_‘-\}4
&L > N
'-’1:\'1« o Q‘f\‘:},

4 .1"*-
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Fig.1la  Momordica charantia L.
1. flowering and fruiting vine 2. yuuug'shbnt thwing unbranched tendril
3. male flower 4. female flower 5. greemmature fruit (a), ripe fruit (b) 6. crude drug
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Fig. 1b  Momordica charantia L.
°§> 1. vine showing leaves, tendrils, fem wers, and fruit
‘?ﬁb 2. male flower 3. ower
.;'}"‘} g_,so"’
Q 8

%e/b
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3 mm

; &
Fig.2a Transverse Section UQBE Fruit of Momordica charantia L. rff;?
A. Diagram g§\ QO
B. Diagram -;:f-,@ ericarp
C. Section %),aart of Seed
1. pericarp 7. glandular trichome
2. se Q\ 8. thin-walled parenchyma, some
35% p containing starch grains
esocarp 9. starch grains
Q\,\S thick-walled parenchyma, some 10. vascular bundle
qbf‘\ containing starch grains 11. cubgidal protein crystal

6. endocarp

N N

~ 2

o A
a ~
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\&::‘* %Fig 2b  Transverse Section of the Seed of Memordica charantia L.
r‘f_-b N A. Diagram
i Q B. Section of Part of Seed _

i " 1. epidermis of seed coat 5. vascular bundle :
as : N
. 2. sclerenchyma of seed coat 6. starch grain Q:;‘,

3. parenchyma of seed coat 7. oil globule = G‘&\

4. cotyledon 4 D\:\:b
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Fig. 2¢

o\

&
o

Powdered Drug E@F
1. thin-walled chyma 6. uniseriate-stalked trid10me5Q>1tl1
2. epicarp showing stoma and without gland

ruits of Momordica charantia L.

7. cuboidal protein crystals

3. sclerenchyfha of seed coat

4. gpiral and spiral 8. starch grains
Ves

§é ick-walled parenchyma

containing starch grains
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contained nmst«i‘?{rhﬂnmp’zasts, vascular bundles found at the innermost part of this zone;
moderately ck-walled parenchyma cells, composed of several lagle{s of loosely packed
cells witlxiﬁgzcellular spaces, containing numerous starch grainsyand thin-walled
pare a cells, several layers of cells containing cuboidal E&c@‘ln crystals and numerous
sta eh::gi'ains‘ Endocarp, a layer of small thin-walled cells containing starch grains. Seed coat
i%ﬁ‘ased of epidermis, a layer of thin-walled cells ﬁ]teﬂ\ﬁ‘é%u starch grains; sclerenchyma,

veral layers of lignified thick-walled or pitted cel]f’ containing starch grains; parenchyma,
several layers of thin-walled cells. Cotyledons 2, @g‘?pbsed of a layer of epidermis and
reserved parenchyma cells which are fairly larﬁéq“ﬁ filled with oil globules.

Thai Bitter Cucumber in powder posseggf e diagnostic microscopical characters of the

unground drug. Thick-walled pare.-nch}r;r@:‘i’:éﬂs containing starch grains; lignified
thick-walled or pitted cells of sclerenchyma of seed coat; occasionally uniseriate-stalked

>

glandular trichomes; and occr;siﬂ!.}aﬂnﬁ__\cgboidal protein crystals are characteristic. ‘S:&\
Warning ,O‘%‘:- , \?

1. It should not be useﬁ«'@‘amrsing women and children unless mcommende¢b§'b
a physician. » 8, O\

2. Itshould be used with caution in patients with existing liver diseases inicluding
alcoholic cirrhosis.

3. Concomitant use with oral hypoglycemic agents and insulin iniﬁﬁ%\%mu]d be
avoided due to hypoglvcemic risks. ~S .
Additional information It is commonly used with other herbal {@s in Thai traditional
herbal preparations. @x:‘

Pack ging and storage Thai Bitter Cucumber shall be kepiii“n} well-closed containers,
tected from light, and stored in a dry place.

“.. ' Identification \
c'\-O . . - . . @
A~ A. Reflux 1 g of the sample, in powder, with 10 mL of ethanol for 15 minutes and filter. ,-é
i Q Evaporate the filtrate to dryness in a porcelain dish. Add 5 drops of acetic anhydride to the N,
~ residue and then slowly add 1 drop of sulfuric acid along the inner side of the dish: a purple ,..,\"\'3
colour develops and gradually changes to brownish black. N\

&

0
v

B. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix C;b}&
using silica gel GF254 as the coating substance and a mixture of 90 volumes of
dichloronethane and 10 volumf_’es:gf methanol as the mobile phase and allowing the sollré &P*’
front to ascend 9 cm abov ﬂjﬁ‘l_ine of application. Apply separately to the plate as E@_‘nds of
7 mm, 20 uL each of the following two solutions. Prepare solution (A) by refluxing 1 g of the
sample, in powder, with'5 mL of a mixture of equal volumes of dichloromethane and methanol
in a water-bath a tering. For solution (B), dissolve 1 mg of charantin in 1 mL of
a mixture of ed "Ilﬁolumes of dichloromethane and methanol. After removal of the plate, allow
it to dry in aif;é%’n'td examine the plate under ultraviolet light (366 nm) through the cut-off
filter; tw % fluorescent bands are observed. Spray the plate with a 10 per cent v /v
Staluﬁqg.;? sulfuric acid in ethanol and heat at 1107 for 1 to 2 minutes; the chromatogram
obtairied from solution (A) shows a violet band (hR; value&zs to 30) corresponding to
I@é?&arantm band from solution (B). Several other barth‘ different colours are observed

@'ﬁfm’?ﬁble 1); see also Fig. 3. .,:'@h '
A A
N N\
Gl
.
f'\('}é\ 4

f‘\Q} ‘{\Q.L:}
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Table 1 h@ues of Components in the Extract of the Fruits of Momordica charantia L.

F - F
ib Detecé@%p
Bp@&\ hR; Value 5
UV 366 o 10 Per Cent V/V
Q\égé ,\"‘a\o Solution of
é f(\ Sulfuric Acid in
éb E thanol
AL
1 9-10 ’\'E’k pale violet
2 18-19 ,\Q\— pale violet é
| BE L& e ©
P OQ = pale purple
S 55-58 J ® red violet \:&
6 58-61 3 light red = AN
7 62-64 6% - brownish yelloWv™
8 72-75 - pale bro
M
= 2 @a‘
charantin

Loss on drying Not more than 16.0 per cent w/w after drying a
(Appendix 4.15). @-\b

Fogeign matter Not more than 2.0 per cent w/w (Appencabi\?.’l}.

&

" to constant weight

”P%id-insoluble ash Not more than 0.1 per cent w/w (A%en&ix 7.6). i

o Total ash Not more than 13.0 per cent w/w (Appendix 7.7).

; c\\"\ Ethanol-soluble extractive Not less than 1.0 per cent w/w (Appendix 7.12).
,\‘} Water-soluble extractive Not less than 4.5 per cent w/w (Appendix 7.12).
. Dose 500 mg to 1 g three times a day.

%7
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hR, hR

0

Fig.3 Thin-Layer Chrontatogram of the Extract of the Fruits of Momordica charantia L.

1 = solutioni(A)
2 = solatien (B)
I = _,detection under UV light (366 nm)

I =~ ‘detection with a 10 per cent v /v solution of sulfuric acid in ethanol
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AN
0
or
Nu';l;ﬂl (WUM)
HEABUABN(MAKHON KOM), BNl (PHAK I HUEM) Fﬁ;so
Monggaegﬁlmferae Folium ‘{:\“- :
Dm@ttck -tree Leaf ':"}Q
%y;rbnyms Ben-oil-tree Leaf, Horseradish-tree Leaf, Wes{;h'ldlan—ben Leaf
N
Cat Lact trient. P
ategory Lactagogue, nutrien .»""'\V}'

Drumstick-tree Leaf is the dried leaflets wlj@farmgu oleifera Lam. (M. pterygosperma
Gaertn.) (Family Moringaceae), Herbanum S’pé’clmen Number: DMSC 5262, Crude Drug
Number: DMSc 0945. Q“

Constituents Drumstick-tree Leaf ¢ Pafi‘m flavonoids and their glycosides (e.g., astragalm, ﬁ;:b
kaempferol, quercetin) and pheneﬂw:’ acids (e.g., gallic acid). It also contains nitrile, \5;
carbamate and 1mth10carb1mate@yc051de5 carbohydrates, proteins, minerals, etc. \:\O

Description of the plant {F"}E‘:\ﬁ Tree up to 12 m tall; bark smooth or finely rugos{ypafe
grey or brownish, lenticellate. Leaves 2 to 4 imparipinnate, spirally arranged, ZB 0cm
long; rachis articulate, with conspicuously small linear or clavate stalked glands aﬂmw of rachis
and rachilla; petiole 7 to 15 cm long, pulvinate at base; leaflets ovate, obo tg;'ﬂr oblong,
0.5 to 3 em long, 0.3 to 2 em wide, apex round to subemarginate, whitishunucronulate, base
round to cuneate, margin entire, membranaceous, puberulous w heay ng, glabrous when
mature; petiolule slender, 1 to 2 mm long, with stalked glands at m Inflorescence
paniculate, terminal and axillary, widely spreading, 10 to 30 éﬂﬁbﬂg bract and bracteole
linear, about 1 mm long. Flower creamy white; hypanthmqv@een sepals 5, about 1.5 em
ang;‘ connate at base, proximal ones usually reflexed, p?bg%lous, distal most pair usually
oildrgest, more or less erect, enclosing banner petal, or more or less reflexed; petals 5,
\a_g. lanceolate, 1 to 2 cm long, 5 to 8 mm wide, distal most banner petal more or less erect, others
,-\_"e; usually reflexed, puberulous, short stalk at base, apex acute; fertile stamens 5, staminodes 5,

L CN filament 0.7 to 1 cm long, basally pubescent, anther vellow, oblong, basifixed; ovary superior,

1-loculed, ovules numerous, style slender, 3 to 5 mm long, stigma minute. Fruit dehiscent,

pendulous capsule, dagger-shaped, 18 to 70 cm long, 1 to 3 cm wide, acuminate, 3- or rarely @
4-angled, subconstricted. Seed broadly elliptic or subglobose, 0.6 to 1 cm long, 0.5to 1 cp. C-&\ 7

wide, pale brown to dark brown; 3-winged, 2 to 4 cm long, 0.4 to 1 cm wide. Ux\':ﬂb

tick-tree Leaf occurs as a mixture of entire and bmke:*u\‘ green
ithout petioles and rachis of the compound leaf. Complete
leaflets, green to clalsg'"green on upper surface, greyish green or yellowish green on lower
surface, nva:géiﬁtate, or oblong, apex round to subemarginate, whitish mucronulate, base

Description Odour, characte a,‘%c, taste, slightly bitter.
Macroscopic (Fig. 1) Qﬁ%

to brownish green leal ets.

round to cunez \'margin entire, more or less glabrous.

M:’rr.nsai)ﬂzg‘ I (Figs. 2a, 2b, 2c) Transverse sections of the leaflet through midrib and
laminashow upper epidermis, mesophyll, vascular bundle, and lower epidermis. Upper
epn:}eﬁﬁ‘fs a layer of rectangular cells, sunken stomata, idioblasts, and unicellular trichomes.
Mg:,@:ep yll: palisade cells, 1 to 3 layers, cylindrical, some, aining oil droplet; spongy cells,

z ?I'E‘Eégulariy shaped, loosely arranged, some containin t:ﬁL roplets and rosette aggregates
o or prismatic crystals; collenchyma, angular, occurrin %lri the lower part of midrib, some
¢, 7 containing rosette aggregates. Vascular bundle: ﬂ}ii:m in the upper part and phloem in

by the lower part. Lower epidermis: a layer of s:f? 11l rectangular cells, sunken stomata and
unicellular trichomes. fi\
o\
g
1N\

O ;
('\ b
0 i '.*f,“:""
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Fig.1  Moringa oleiferd Lam,
1. flowering and fruiting branches 2. inﬂoresc&:r\_cés 3. flowers in front and side views
4. seeds 5. erigde drug
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o s
a°
4 (\’\ 50 pm
/é@éb Lower Epidermis of the Lamina
o~
Q:;& 2a fhﬂtmmﬂgmphci of Epidermises of the ngﬂt of Moringa oleifera Lam.
. unicellular trichome
@'{& 2. sunken stoma \:‘§
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Fig.2b  Phot t@&rog‘raphs of Transverse Sections of the Leaflet of Moringa oleifera Lam.
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axgb 5. rosette aggregate o&\
[
~ o
C:\ ~
AN
A
’é@
~

?0;»-



475

Fig.2¢ Powdered Drw@f the Leaflets of Moringa oleifera Lam,
1. upper idermis showing stoma 5. xylem parenchyma containing

i:gfﬁkellular trichome, with yellow substance, associated with
ving palisade cells, in fibres and spiral vessel
@‘r ace view 6. xylem parenchyma containing rosette
A@ower epidermis showing aggregate crystals, associated with
stomata, with underlying fibres, annular and spiral vessels
Qb".\ spongy cells, in surface view 7. border -pitted, spiral, annular,
Q& 3. upper epidermis with idioblast an culate vessels
‘?‘} and palisade cells containing 0il 8. w substance
5;\} droplets in sectional view /@:’;urﬂcellular trichomes
({\ 4. epidermis of midrib . rosette aggregate crystals
in surface view 2}(\ 11. prismatic crystals

cz\“’é@
&>



4

S

\o‘ﬂ
~

LR

(5\ 11
~a - sl o
In surface , upper and lower epidermises of the lamina show slightly wavy-walled
cells, unicellular trichomes and sunken stomata. e
Dru -tree Leaf in powder possesses the diagnostic micrqs%&sical characters of
the usigtound drug. Sunken stomata in both upper and lowe&gno}ﬂermises, palisade cells
containing oil droplets and idioblasts are characteristic. g

N
B@‘( aging and storage Drumstick-tree Leaf shall be 4}1 well-closed containers,

protected from light, and stored in a dry place. 65}-\.

Identification @"

A, Reflux 500 mg of the sample, in murs(’@fer, with 20 mL of water for 20 minutes and
filter. To 1 mL of the filtrate, add a few d}Qﬁ‘t}f iron(ll chloride TS and mix: a black-blue
colour develops. Q)

476 THP 2021 VOLUME 1

B. Reflux 500 mg of the sample |>aurse’ powder, with 10 mL of absolute ethanol for &g“-

20 minutes and filter, To | mL of/ Itrate, add 0.5 mL of a 0.2 per cent w /v solution q{n
o

ninhydrin and warm on a watqi:»";B‘ﬁ h for 2 minutes: a violet colour develops.

C. Carry out the test azfabscrib_ed in the “Thin-Layer Chromatography” (Apﬁff&x 3.1),
using a high-performance plate with silica gel F254 as the coating substance and’a mixture of
80 volumes of ethyl acetate, 4 volumes of glacial acetic acid, 4 volumes of formic Gdid, and 8
volumes of water as the mobile phase and allowing the solvent front to a 8 cm above
the line of application. Apply separately to the plate as bands of 10 m ulL of solution
(A) and 2 uL of solution (B). Prepare solution (A) by refluxing 500 mig'ef the sample, in
coarse powwder, with 20 mL of absolute ethanol for 20 minutes, filteringahd evaporating the
filtrate under reduced pressure to dryness. Dissolve the residu 'th 4 mL of absolute ethanol.

Forsolution (B), dissolve 1 mg of astragalin in 1 mL of uhsn'%fﬁ“‘.w rnol, After removal of
the plate, allow it to dry in air and examine under ultrayiglet light (254 nm), marking the

\@“ﬁenching bands. The chromatogram obtained from solution (A) shows a quenching band

¥
A

(hR; value 55 to 57) corresponding to the astragalin band from solution (B) and several other
quenching bands are also observed. Heat the plate at 80" for 10 minutes and then spray
with natural products (NP) TS while the plate is still warm. Subsequently spray the plate
with polyethyleneglycol (PEG) TS and observe the colours of the bands under ultraviolet light
(366 nm) through the cut-off filter within 5 to 15 minutes; the band due to astragalin is green
fluorescence and several other fluorescent bands of different colours are also observed (Ta'}b‘{,

1); see also Fig. 3. 4 D}\?
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Table %:lh{i Values of Components in Ethanolic Extract :)f the Leaflets of
q:;\ Moringa oleifera Lam. -‘{:"}
@-\:&\ o{'ﬂe ection
a> Band hR; Value e
q\f‘a = ~ NP/PEG TS
?\Qg\ and UV 366
1 2-3 /é@\- blue
2 7-9 Q\’\quenchh\g =
3 1314 A - light blue §
4 22-23 %) - blue o&\“b
5 2 quenching = °$
6 - blue on
7 C:f?ﬁ-—.'}? = yellow "
8 39-40 = light
9 45-46 weak quenching ye
10 50-51 quenching green
1 55-57 quenching reen
12 74-75 - N\ light red
13 80-81 = o&‘vg light red
14 83-85 = @l light red
é Q\‘}:?E"

Loss on drying Not more than 10.0 per cent w/w after drying 5 g at 105 for 5 hours

(Appendix 4.15).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2).
Acid-insoluble ash Not more than 0.5 per cent w/w (Appendix 7.6).

Total ash Not more than 13.0

Ethanol-soluble extractiveo@n ess than 13.0 per cent w/w (Appendix 7.12).
Water-soluble extradi@ct less than 30.0 per cent w/w (Appendix 7.12).

"\6\0
N
N
Q\f\
‘i:;\

r cent w/w (Appendix 7.7).
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Fig.3 Thin; a“j',er Chromatogram of Ethanolic Extract of the Leaflets of
My?g??&u oleifera Lam.
2N1 = solution (A)
‘-:?" 2 = solution (B)
:,,> I = detection under UV light (254 nm)
7. _I] = detection under UV light (366 nm}aﬁ‘ér spraying with NP/PEG TS
X \Cb “..2» = bands developed in some samgiag
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Aeglwﬁarmelotis Fructus ,;.,‘}Qh

Baef:ii;n.ut i;._z‘\?‘;-"

Hgmunpns Bengal Quince Fruit, Golden Apple Fruit ,:l{gl}' Fruit, Indian Bael Fruit, Indian

Quince Fruit f_\q
G %
Category Antidiarrheal, stomachic. r’é}’
Bael Fruit is the dried mature fruit of Apgle marmelos (L.) Corréa [Belou marmelos (L.)
A. Lyons, Crateva marmelos L., Ferm.-iggaaﬁe\"i ucida Roth] (Family Rutaceae), Herbarium .-<>
Specimen Number: DMSC 5187, Cru@é‘-ﬂrug Number: DMS5c¢ 1137. m&\ .

7%
Constituents Bael Fruit contai %coﬁmarms (e.g., imperatorin or marmelosin, psoralen).&%”
It also contains alkaloids, ﬂag\ \C ds, tannins, volatile compounds, gum, etc. P 5}’

Description of the plant (Figs. 1a, 1b) Tree 6 to 12 m tall; stem and branch bpinyﬁpineml
single or paired, subulate, 1 to 4 cm long. Leaves digitately trifoliolate, altenw@ﬁaeholate
petiole 2 to 4 cm long, qhght]y swollen at base; leaflet elliptic, ovate or ova@&nceolate
terminal one 5 to 16 ecm long, 2 to 10 cm wide, lateral ones subsessile, up t0'7 em long, up
to 4 cm wide, apex acute to acuminate, base obtuse to cuneate, rnarg;n\%‘enulate, glabrous,
pellucid-dotted. Inflorescence racemose or cymose, some branched, ‘axillary or terminal,

3 to 6 cm long; peduncle minutely puberulent. Flower fragragt#&éemsh white, 2 to 3 cm
wide; pedicel 0.4 to 1.5 cm long, pubescent; calyx 4- or 5- ]{)I:)\‘r lobe deltoid-ovate or

Iz late, 1.5 to 3 mm long, pubescent, caducous; petal;(*p 5, thick, externally greenish,
‘Iﬁt rnally greenish white, oblong-obovate, about 1.4 cm lohg, about 8 mm wide; stamens

°“¢ “%5 to 50, white, filament subulate, 4 to 7 mm long, anther narrow lanceolate with sagittate

&
¢
base, hairy; ovary superior, urn-shaped, light green, glabrous, 8- to 22-loculed, each with 'é‘@
5 or more ovules, style short, stigma capitate. Fruit globose or slightly pear-shaped, 5 to N\
12 em wide, greenish turning yellowish brown when ripe, glabrous, rind hard, about 3 mm (E\
thick, inside with 8 to 22 segments; pulp orange, slimy, aromatic. Seeds 6 to 10 in each \

segment, brown, oblong, flat, about 1 cm long, densely clothed with thick fibrous hairs, &QE‘\""
embedded in transparent sticky gum. 7~

A
Description Odour, arnmat:g"qﬁaractenstlc taste, sweet and sour, astringent. X

Macroscopical (Fig. 1a Transverse slices of fruit, round or ovate, curved, 3 to 10'em w:de
0.5 to 1 em thick; rind r5 \"h brown to brownish, smooth, hard; pulp shrunken, brownish
orange or reddish hrﬁ’w with radially arranged elliptic cavities, some containing seeds and
viscous hubqtancm A"

Microsc u,uuﬁ-a (Figs. 2a, 2b) Transverse section of the fruit shows epicarp, mesocarp and
endocarp. carp, cuticle layer, a thick-walled epidermal layer, a region of thick-walled
parencl‘qm;fa some of which containing prismatic crystals or dark brown to brownish
substance, large lysigenous oil cavities, and scattering ‘-'iC]'E‘rt"ld‘i Mesocarp, region of thick-
wa ;E}scleremds, numerous ribbon or sectional view of vaséular bundles, thick- and thin-

o ed parenchyma, some of which containing starch ;anln Endocarp, layers of thin-

-'"“\Or alled parenchyma cells, some of which cuntammg s%wcia grains, layers of thick-walled

sclereids and scattering oil droplets eurroundmg@gd cavities.
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ﬁ}.‘;& Fig.1b  Aegle marmelos (L. Corréa
A:} 1. fruiting twig showing leav:ﬁa ines 2. inflorescence

3. transverse sli

young fruit

0@

r\Qb =\



482

THP 2021 VOLUME I
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400 pm 6\}9
Diagram of the Friiit

'é@

Fig }é\ Photomicrographs of Transverse Section of the Fruit of Aegle marmelos (L.) Corréa

A. Epicarp Qb

P osb B. Mesocarp 0&‘

Y C. Endocarp

4.:} 1. epidermis 4?1: ascular bundle
(\ 2. oil cavity parenchyma

3. prismatic crystal 8. oil droplet
4. thick-walled parenchyma @ 9. seed cavity
5. sclereid ’é

&
r\QS\ N\

éﬂ»
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Fig.2b Q’owdered Drug of the Fruits of Aegle marmelos (L.) Corréa

A
@\1
o

,.-\Q\ 2

L

/?

. epidermis and thick-walled

. parenchyma

4
. parenchyma mntain&ck\

. sclereids

8. fibres and sclereids in
longitudinal view
9. fragments of fibres

parenchyma
thick-walled parenchyma, some
containing prismatic crystals . spiral vessel and fibres in
epidermis in surface view longitudinal view
fibres and parenchyma contair%"&ll. scalariform, spiral and
starch grains, in longitudinal o reticulate vessels
view #h\’ 12. brownish substance

e 13. prismatic crystals
14. oil droplets

starch grains 15. starch grains

Q
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Bael Fruit i fa\i'vder possesses the diagnostic microscopical characters of the unground
drug. Thick ed parenchyma, various-sized and -shaped sclereids and minute starch
grains a Q;‘,ﬁndant. Brownish substance, although rare, is chara stic.

Additional information In Thailand, there are three comm n{%known Matum cultivars:
Khai (u"mu'l'n) Matum Ban (u..mumu} or Matum (uzpuane), and Matum Nim
@:muuu) However, Matum Ban or Matum Kwai is c?{iffrn cially available in local markets.

Packaging and storage Bael Fruit shall be kept in -closed containers, protected from
light, and stored in a dry place. ,é .
Identification L™

A. Boil 500 mg of the sample, in fin der, with 20 mL of ethanol on a water-bath for é
10 minutes and filter (solution 1). Exa@:ﬁle 2 mL of solution 1 under ultraviolet light O&\Q'b
(366 nm): a blue fluorescence is ed.

B. To 2 mL of solution 1, ggl%a few drops of sulfuric acid and mix: a pinkish red cqéjﬁ
is produced.

C. To 2 mL of solution ‘i;:;dd a few drops of a 9 per cent w /v solution of um@v‘}hhrmie
and mix: a green colour is produced.
D. Carry out the test as described in the “Thin-Layer Chromatograph
using silica gel GF254 as the coating substance and a mixture of 60 volumés
40 volumes of diethyl ether as the mobile phase and allowing the solventiftont to ascend
10 em above the line of application. Apply separately to the plate, of solution (A)
and 5 uL of solution (B). Prepare solution (A) by refluxing 1 g sample, in fine powder,
with 20 mL of n-hevane for 20 minutes, filtering and evaporah@ e filtrate to dryness.
Dissolve the residue in 2 mL of methanol. For solution (B), ve 1 mg of imperatorin in 1 mL
tethanol. After removal of the plate, allow it to dry n‘?“rr and examine under ultraviolet
O‘Q ight (254 nm), marking the quenching spots. The chromatngram obtained from solution (A)
c:b\-: shows a quenching spot (hR; value 63 to 70) corresponding to the imperatorin spot from
solution (B) and other two spots of lower hR, values. Subsequently examine the plate under
ultraviolet light (366 nm) through the cut- fo filter; several greenish blue and blue fluorescent G\
spots are observed (Table 1); see also Fig. 3. N\

' ppendlx 3.1),

toluene and
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Table Rf Values of Components in Hexane Extract of the Fruits of
’"\ Aegle marmelos (L.) Corréa “~.>
'\"" N
s R mgfé?ructi¢);1
c{;.z‘jpot hR; Value 5
UV 366
o S
&
1 14-18 @f}é blue
2 18-19 - greenish blue
3 26-32 " weak quenching greenish blue
4 33-38 /'\:E\weak quenching greenish blue §
5 2-45 %) = blue O&\‘f:)
6 63-70 & °&\ quenching greenish blue o&
7 ?2_74“0\’\ - blue Do
8 Z:.g - blue ,«f:?a
& n"i
*imperatorin d‘;"

Loss on drying Not more than 9.0 per cent w /w after drying at 105 t@nstant weight

(Appendix 4.15). 1\.
PP Q:V

Foreign matter Not more than 2.0 per cent w/w (Appendix %@\,
To%.kash Not more than 4.0 per cent w/w (Appendix 7. ?):‘N;}
ﬁanol-suluble extractive Not less than 10.0 per cent @'w (Appendix 7.12).

&
c:b\:«o Waler—snluble extractive Not less than 40.0 per cent w/w (Appendix 7.12). Qi
Imperatorin content Not less than 0.1 per cent w/w of imperatorin (C;gH40y). Carry out r\'é'
the determination as described in the “Liquid Chromatography” (Appendix 3.5). '
Mobile phase Prepare a mixture of 60 volumes of methanol and 40 volumes of water. \":\
Make adjustments if necessary. Q\Q@

~

Standard preparations Dissolve an accurately weighed quantity of imperatorin in ‘3’{"’
sufficient methanol, dilute qum}; tively and stepwise with methanol to obtain a stock Dg‘,&
solution having a known ration of about 400 pug per mL. Dilute the solutmr\i\
quantitatively and stepwise with methanol to obtain six solutions having known
concentrations of 40, , 160, 200, and 240 ug per mL.

Sample preparation Reflux about 1 g of Bael Fruit, in fine powder, accurately weighed,
with 50 mL of n-liexane for 30 minutes, filter and evaporate the filtrate to dryness. Dissolve
the residue i -ﬂ%ﬁﬁcient methanol. Transfer quantitatively to a 25-mL volumetric flask, dilute
with meﬂmé‘{o volume and mix

Cl'zé@a ographic system The chromatographic procedure may be carried out using (a)
a stainless steel column (5 cm x 2.1 mm) packed with octadecylsilane chemically bonded to
s silica or ceramic microparticles (1.7 um), (b) Mobi se at a flow rate of about 0.5 mL
minute (the retention time is about 1.2 minutes for.fmperatorin), and (c) an ultraviolet

m}} hotometer set at 302 nm. \Z‘m
n"\f”



$Q
A

Procedure r\Calculatiﬂn Separately inject about 3 uL each of Standard preparations
into the chr graph, record the chromatograms and measure the responses for the major
peaks: t tive standard deviation for the replicate injections i more than 2.0 per cent.
Plot dings and draw the standard curve of best fit: the shows a correlation
c nt of not less than 0.999. Inject about 3 pL. of Sumple ation into the chromatograph,

the chromatogram and measure the response fo

ajor peak. By reference to the
standard curve, calculate the content of 'imperatorirgé 140y4) in the portion of the Bael
Fruit taken.

Dose 3 to 6 g of the powdered drug a day. ,\’é

486 THP 2021 VOLUME I
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»
",
O, Y
T 2 N
I"\-‘ 4 f‘\_"}l
L™ c} 'CT_“"
\
.
e, O
y (o™
™ w
c*
—_—
AN
|,_G\ . ;
(_\\‘ - b
o ‘1}“;\
l\\“!' N, ™



r

RS

&

488 THP 2021 VOLUME 1

"~
ﬂW“ﬂﬂNE%\Q‘(YA CHONG MATUM )
Bael Frult F\\S;p
o)
Categﬁi’y Antidiarrheal, stomachic. r:-,},}

WNo
453‘?;-1 Fruit Tea contains an amount of powdered Balle{ll:}fut equivalent to not less than
gl?‘b per cent and not more than 110.0 per cent of theéab led amount of imperatorin
(CysH40), calculated on the dried basis. H_\*’},

Strengths available 1 and 2.5 g (powder), suFﬁtkH in a sachet.
Dose One sachet, prepared as an infusion @‘e’oakmg each with 120 mL of boiling water for

10 minutes, as needed. Q:\ .;:‘>
v.-' ’

Packaging and storage Bael Frug,;['éﬁ; shall be kept in well-closed containers, protected f
light, and stored at a temperaturg-pﬁt exceeding 30", -\:;*1
Labelling The label on the ﬁ}n?ﬁmer states (1) the equivalent amount of :mperatﬂm’f?) the
expiration date. é‘;’\ \
Identification 9>

A. The tea contents exhibit diagnostic structures of the powdered drugdescribed under
Bael Fruilt. '" ™

B. The tea contents comply with the tests for Identification A, Eﬁ: and D described
under Bael Fruit. N N

P\

Loss on drying Of the tea contents, not more than 9.0 per ¢ fﬁu‘ w after drying at 105" to
c ﬁa}ﬂnt weight (Appendix 4.15). ~

(= ]

'Qﬂlicmbial limit Complies with the requirements for Category 2 in the “Limits for Microbial

a
“ Contamination” (Appendix 10.5). \
AN (App L8
N\ Assay Carry out the determination as described in the “Liquid Chromatography” (Appendix é‘

AN 3.5). @i\

Mobile phase Prepare a mixture of 60 volumes of methanol and 40 volumes of water. {:\ .
Make adjustments if necessary. N4
Standard preparations Dissolve an accurately weighed quantity of imperatorin in %
sufficient methanol, dilute quaqhtatwely and stepwise with methanol to obtain a stock 'fﬂxﬁ.
solution having a known ¢ ration of about 400 ug per mL. Dilute the solution/™,
quantitatively and stepwise.with nethanol to obtain six solutions having known
concentrations of 40, 9%5‘20 160, 200, and 240 g per ml.
Assay preparatm:* Grind the contents of not less than 20 sachets of Bael Fruit Tea to fine
powder. Refluxabout 1 g, accurately weighed, with 50 mL of n-fiexane for 30 minutes, filter
and evapora filtrate to dryness. Dissolve the residue in sufficient methanol. Transfer
quantitatively to a 25-mL volumetric flask, dilute with methanol to volume and mix.
Chromatographic system The chromatographic procedure may be carried out using
(a) a,sfainless steel column (5 cm x 2.1 mm) packed with o;:tar:lecytsllane chemically bonded
tmg}muq silica or ceramic microparticles (1.7 pm), [bm&* phase at a flow rate of about
5 mL per minute (the retention time is about 1.2 m.ll“ll{, or imperatorin), and (c) an
\ ultraviolet photometer set at 302 nm.

& &
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r\Calculation Separately inject about 3 uL. each of Standard preparations
graph, record the chromatograms and measure ﬂ-éar:s‘;ponses for the major
ive standard deviation for the replicate injections i ore than 2.0 per cent.
dings and draw the standard curve of best fit: e shows a correlation
@nt of not less than 0.999. Inject about 3 uL. of Assay w@w tion into the chromatograph,
the chromatogram and measure the response foiamajor peak. By reference to
standard curve, calculate the content of impera%;@(CMHHO.ﬂ in the portion of the Tea
taken.

Procedure

Other requirements Complies with the requi nts described under "Herbal Teas”
(Appendix 1.16H). @
S >
< o
N

01‘:»—

r\qb =\



q\i'rescnptmn

-.7"‘:3 N ¥
~ wl
o
[ ]

490 THI* 2021 VOLUME 1

mwmﬂ‘s@MAWAENG KHRUEA)

Solani Tnldbah Fructus D

Solana:m&‘:":lobatum Fruit ,f:&\ B
e

Cg\gbry Expectorant. @

A‘* Solanum Trilobatum Fruit is the dried green matf‘fmit of Solanum trilobatum L.
{Famlly Solanaceae), Herbarium Specimen Numbg.'x: MSC 147, 163, Crude Drug
Number: DMSc 1019. A f:

Constituents Solanum Trilobatum Fruit coqhﬁns solasodine.

Description of the plant (Figs. 1a, lh} Eﬂ‘%er scrambling shrub up to 3.6 m long; prickles >
hooked, broad-based, yellowish and n;{n'{emus along the stem, otherwise almost glabrous; m&\ :
branches long divaricate, the yout: “ones sometimes with a few stellate hairs, the Dlder o)
glabrous. Leaves simple, alterpate, ovate or rotund-ovate, 2 to 7 cm long, 1 to 4 cm wi
obtuse, irregularly sinuate 0‘5@-!0 5-lobed, sparsely stellately hairy or glabrous; peti esand
midrib with or without a fe prickles, 1.3 to 3.8 cm long, base broadly cuneate- cate,
sometimes unequal. Inflorescence extra-axillary racemose cyme; peduncle shy 73 to
9-flowered. Flower showy, violet-purple; pedicel 1 to 2 cm long, widely dlv;bggent often
prickly; calyx cyathiform, 3 to 4 mm long with narrow teeth, sparsely s 1y hairy;
corolla 1.2 to 1.6 cm long, tube 2 mm long, deeply lobed, stellate- put;eqﬁ nt outside, usually
reflexed; stamen protruding, anther 7 mm long, narrowly oblon ow, filament 1.2 mm
long; ovary 2-celled, ovoid or subglobose, style glabrous. Fruit by rry, globose, about 1 cm in
d:ameier mature berry green with white mottling, scarlet whgna pe Seeds numerous,
{en}pressed 3 mm in diameter, slightly pitted. s:‘;,
o ,
Macroscopical (Fig. 1a) Nearly globular, from 6 to 10 mm in diameter, externally light ~
brown to dark brown, more or less wrinkled. The base marked by a circular stalk scar, about .é\%
1 mm in diameter. 32N\
Microscopical (Figs. 2a, 2b) Transverse section of the fruit shows epidermis, a single layer of /W,E?L\
rectangular cells with cutinized outer walls. Hypodermis, 1 to 2 layers of rectangular cells. Q:"
Two zones of parenchyma cells, the outer composed of 6 to 9 layers of thick-walled, 2N
polygonal cells containing chiumplaﬁtuda, the inner composed of more layers of ]arger
thin-walled cells containing l:[l‘iu;tlage and numerous starch grains and small vascular’s, &
bundles are scattered in th@te}mn Epidermis of seed coat, a single layer of large lfglthf]ed
sclereids, more or less cdluninar-shaped, inner walls are thicker with irregularly flamelike
thickened appenda e’s.\*CEndut;perm small thin-walled, polygonal parenchyma cells
containing oil droplets. Cotyledon, several layers of small polygonal cells containing oil
droplets. '{,’r\{\
Solanu @lﬁbatum Fruit in powder possesses the diagnostic microscopical characters
of the ux}g\énd drug.

Pac ng and storage Solanum Trilobatum Fruit shall be, kept in well-closed containers,
?\ycted from light, and stored in a dry place,



THP 2021 VOLUMET /2 491

—
1ecm

Fig. 1a 5+_?J':_f.lmm trilobatum L.
1. habit 2. flowering twig (a), flower{b)-3. different stages of fruits 4. crude drug
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Fig.2a  Transverse’Seetion of the Fruit of Solanum trilobatum L.
1. epi is 4. vascular bundle

2. thiek-walled parenchyma 5. cavity
e“ taining starch grains and 6. sclereids
oil droplets 7. endosperm containing oil droplets
3. thin-walled parenchyma 8. embryo containing oil droplets
~ T . 3
qb containing starch grains and Qb
L o&\ oil droplets o&
~ o>
.;'}"‘} 6‘;"’
o ~

%7
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1. epi is of pericarp in surface view {\
2.
ﬁﬂ";“ﬁclerenchymatﬂus layer of testa
7.7 a. surface view seen from raphe
%Q‘ b. surface view seen from below

-walled parenchyma of pericarp

Fig. 2b Pl.::%f&Dmg of the Fruits of Solanum trilobatum L. ,;;bo‘}

¢. surface view seen from above
d. sectional view

%@\

(tis:\ 4. endosperm with oil droplets
~ 5. embryo with oil droplets ¢
S N
o ~

~ %Q_
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Identification

te 2 to 3 mL of the filtrate to dryness and add 2 to ps of acetic anhydride
rops of sulfuric acid: a violet colour is produced.

arry out the test as described in the "ThinuLa)::.%?g atography” (Appendix 3.1),

mg of the sample, in powder, with 10 mL of Hhﬂﬁi for 30 minutes, and

g& silica gel G as the coating substance and a mixtur volumes of clhiloroform and
volumes of foluene as the mobile phase. Apply to te, 10 uL of the test solution
prepared by refluxing 5 g of the sample, in powd ith 10 mL of methanol for 20 minutes,
and filtering. After removal of the plate, al]nwj@ry in air and examine under ultraviolet
light (366 nm); two blue and two red ﬂuoretgﬁ pots appear. Spray the plate with
vanillin-sulfuric acid TS and heat at 120" t‘pr\ to 10 minutes; six violet spots are observed y
(Table 1); see also Fig. 3. Qb
Repeat the same procedlga%‘anuﬂier plate but using 90 volumes of cyclohexane ‘7&‘
and 10 volumes of diethanolamin ’5\&112 mobile phase. After removal of the plate, allow P%

dry in air and examine under violet light (366 nm); three blue fluorescent spots r.
Spray the plate with mod{ﬁmﬁ)ragmdarﬁ TS; two orange-yellow spots are obser;.fe (Table 1);
see also Fig. 3. @\éb
N\
'15\
S
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Table@f Values of Components in Methanolic Extract of the Fruits of
N Solanum trilobatum L.

a. Mﬁgb@&ase: 55 volumes of chloroform and 45 volumes of t&.@:%

&

B N
5§> 6@?9(:&011
" Spot hR; Value e
uv Vanillin-Sulfuric Acid TS
..
3%
1 3-6 (_\’-Ehe -
2 5-7 ¢\ red -
3 5-7 N - violet &
4 79 > blue . Dsb
5 8-12 i - violet o$
6 10-15 red =2 o
7 12- > = violet ,.,f;“
8 15— = violet 4
9 18-25 = viclet S
10 43-53 - vi@{‘i\
g

b. Mobile phase: 90 volumes of cyclohexane and 10 volumes of =ff?t.iyu@)m’ne

o™

4 Spot hR; Value

wd
Dg%&n

UV 366 c\ﬂ%‘} Maodified Dragendorff TS

23-24
40-44
58-61
58-61

o W e

-

light blue

light blue
light blue

- ¢
orange-yellow Q
; &

) &

orange-vellow

4

Loss on drying Not more txﬁ&ﬂ per cent w/w after drying at 100" to constant wei

(Appendix 4.15).

Acid-insoluble ash B

ore than 1.0 per cent w/w (Appendix 7.6).
Sulfated ash l'zl more than 11.0 per cent w/w (Appendix 5.3).
Ethanol-soluble‘extractive Not less than 3.0 per cent w/w (Appendix 7.12).
Waler-sﬁ.@? extractive Not less than 5.0 per cent w/w (Appendix 7.12).

Chlp@&rm—suluble extractive Not less than 1.0 per cent w/w (Appendix 7.12H).

@Qb
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A n&g.) B Qﬁ
Fig.3 Thin-Layer atogram of Methanolic Extract of the Fruits of Solamum trilobatum L.
A = _4use 55 volumes of chloroform and 45 volumes of toluene as the mobile phase.
B %}Qﬁse 90 volumes of cyclohevane and 10 volumes of diethanolamine as the
(3% mobile phase.

ﬁ‘ = detection under UV light (366 nm)
fh detection with vanillin-sulfuric acid TS

1 detection with modified Dragendorff TS éb

o spots developed in some samples o&\

R
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S
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A&
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¥i3au (MON) i\

Qe >
Mori AlbfFofium ol
Mulb%"wleaf o>

Fa

o
3‘?;jqrrns Moral Blanco Leaf, Russian Mulberry Leaf, Sitkworm Mulberry Leaf, White
Mulberry Leaf, White-Fruited Mulberry Leaf i O\

F A I"*
Category Mild antitussive. f"\:}

AN
Mulberry Leaf is the dried leaf of Moms*u!&! L. (Family Moraceae), Herbarium
Specimen Number: DMSC 5157, Crudef_g;‘@g Number: DMSc 5431, 5432.

Constituents Mulberry Leaf contain Flé‘yonnidﬁ (e.g., rutin, quercetin 3-(6-malonyl) OI&\Q‘;>

glucoside, isoquercitrin), a]kalnid@ @.g., 1-deoxynojirimycin), sterols, etc. -

Description of the plant {Figgﬂg} 1b) Deciduous tree or shrub, 3 to 15(-20) m tall; st ng,'to
erect, branched; young brar\gi@reenish, pubescent; mature branch greyish green wit
lenticels; lenticel prominent, feddish or yellowish brown; stem bark thin, roughj shallowly
furrowed, grey, reddish or yellowish brown; bud ovoid, 4 to 6 mm long. Leaves simple,
alternate, variable in size and shape, usually ovate to broadly ovate, (2.5-)5’ _.&i{](-—BD) cm
long, 2.5 to 14 cm wide, apex acute, acuminate or obtuse, base truncate,; und or cordate,
margin serrate, serrate-crenate, or irregularly lobed, basal nerves 3, bln‘ e abaxially glabrous
or sparingly pubescent along major veins or tufted in axils of pri el%ﬂe lateral veins and
midrib, adaxially glabrous or sparsely pubescent; petiole up to.f em long; stipule ovate to
lanceolate, 5 to 9 mm long, caducous. Inflorescence catkin, axillary, sordid white or greenish
'ﬁlp' g; female catkin ovoid, 0.5 to
long; peduncle as long as the catkin. Male flower g&ssi]e; sepals 4, imbricate, ovoid,

~3 &
{:‘t about 2.5 mm long, glabrous or hairy; stamens 4, filament inflexed in buds, anther globose ¢
a:'-.;‘a to reniform, 2-loculed, papillose. Female flower sessile; sepals 4, imbricate, glabrous, ’é@
N marginally hairy; ovary 1-celled, glabrous, style, 0.5 to 1 mm long, 2-partite, stigma N
papillose. Fruit multiple, syncarpous, ovoid, ellipsoid or cylindric, 1 to 2.5 em long, 0.5 to ,\;-:-

1 cm wide, fleshy, becoming reddish, purplish, blackish or whitish when mature.

N
Description Odour, slightly aromatic; taste, slightly sweet with slightly bitter aftertaste. "‘*&E“
Macroscopical (Fig. 1a) Lamina ovate to broadly ovate, irregularly lobed, 5 to 15 ¢
long, 4 to 10 cm wide, apex acite; acuminate or obtuse, base round to cordate, marg'nf‘;g,
coarsely serrate to Crenate*\@?'l prominent; petiole, if present, slender, up to 5.5 cm r[E\;’ig.
Microscopical (Figs.«@,ﬁi‘b, 2¢) Transverse section of the leaf through the midrib and the
lamina shows uppgﬁig lower epidermises, mescphyll, vascular tissue, and coIlenchyma.
Upper epidermi ,‘lmzryer of large rectangular cells; large lithocysts forming papillae, some of
which boundary,cells also contain cystoliths, covered with cuticle layer and unicellular
trichomes.{,M&}Uphyl] composed of a layer of palisade cells and layers of irregular spongy
cells, xyleqﬁ&nd phloem. Xylem composed of spiral and reticulate vessels. Collenchyma
cells 1‘@1“&& beneath upper and lower epidermises of the r1'1'1idrib—. Lower epidermis, a layer
o k?ﬂl oval cells; numerous anomocytic stomata, cuvem{:}rith cuticle layer and unicellular

i,gb;ia‘fbmes. a{:}‘\

&
~
&
20

M\G
rj_b"\c
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Fig.1la  Muoyiisarlla L.
1. habit 2. branch showihg polymorphic leaves
3. female flowering branch 4. female'inflorescence 5. male inflorescences
6. different stages ofinfructescences 7. crude drug
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(.b Fig.1b  Morus alba L.
1. flowering and fruiting branch showing polymorphic leaves
G\ 2. male inflorescence 3. male flower 4. female inflorescence
~ 5. partof ovary, style and stigma 6. uctescence

O
& &
A &
AN
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Lower Epidermis of the Lamina

,\@ig. 2a  Photomicrographs and Line Drawings of Epidermises of the Leaf of
qb Morus alba L.

@ "& L c;.rs_tolith tri.chome 0&‘ 3. anomocytic stoma
a}h& 2. striated cuticle @
~

(7
%



THP 2021 VOLUME I

é 500 pm
o

’_\&;ﬂ ansverse Section of the Lamina

Q&
Fig. éphutcmicmgra phs of Transverse Sections of the Leaf of Morus alba L., Stained
A with Safranin-Fast Green

1. upper epidermis 7. parenchyma
~ 2. leaf blade collenchyma
Dsb 3. lower epidermis 9¢ cystolith

% 4. trichome 0. palisade cell

&)
m} 5. phloem oo 11. spongy cell
q\“b 6. xylem ,-\d"a
é
&
o

&b—

nqb =\



100 pm
é

Fig.2c  Powdered Drug oég&eaves of Marus alba L.
1. lamina in S‘Edl,o view showing 7
epidermis @?ﬂsade cells, spongy
cel]s,éa lar bundles
2. palisade cells and veinlet in surface
i 8.
per epidermis with striated cuticle
» epidermis associated with collenchyma 9.
‘5\ of midrib 10.
5. lower epidermis showing anomocytic
200 ep g cy

&)
>
RS

stomata 1
6. epidermis and cicatrix, over vein in Q‘P
~3

surface view
é

A
&
&

O

epidermis of petiole in longitudinal
view associated with parenchyma,
some containing rosette aggreagate
or prismatic crystals and vascular tissue
rectangular epidermis and underlying
parenchyma in surface view
fibre, spiral and reticulate vessels
epi is associated with cystolith sac
yer of palisade cells

gments of unicellular trichomes
rosette aggregate and prismatic crystals
starch grains

{‘\30
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Mulberry L@ in powder possesses the diagnostic microscopical characters of the
pper epidermis, large rectangular cells, some with‘%stn]iths; lower

unground d
epidermi Il oval cells with anomocytic stomata; epidermis o vein with cicatrix;
epide&;@ﬁuwiﬂ‘t striated cuticle; and unicellular trichomes are S@ cteristic.

Pg@%ing and storage Mulberry Leaf shall be kept in wgl{-hhsed containers, protected
fi::'dm Iighl, and stored in a dry place. ~
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4
Identification 5},@

A. Warm 500 mg of the sample, in No. zwﬁn with 10 mL of water on a water-bath
for 15 minutes and filter (solution 1). To 1 Solution 1, add 3 or 4 pieces of magnesium
ribbon, shake well, and mix with 1 or 2 d\p@hf hydrochloric acid: a brownish red colour
develops. ?

B. To 2 mL of solution 1, add(; a@ rops of a 5 per cent w /v solution of iron(lil) chloride; &g“-
a greenish brown precipitate is ced. ,f‘é

C. Carry out the test as described in the “Thin-Layer Chromatography” (Appendix3:1),
using silica gel GF254 as the %’hfing substance and a mixture of 80 volumes of ethy, ficelute,

20 volumes of acetone, 20 volumes of formic acid and 20 volumes of water as the ile phase

and allowing the solvent front to ascend 8.5 cm above the line of applicatio .@‘ppi}r

separately to the plate as bands of 10 mm, 5 uL each of the following two‘,s\ ions.

Prepare solution (A) by shaking 1 g of the sample, in No. 250 powder, in'3Q mL of ethanol

(30 per cent), warming in a water-bath at 50” for 10 minutes, filtering/and washing the

filtrate with three 10-mL portions of n-hevane. Evaporate the eth gi\ﬁ: layer on a water-bath

to dryness and dissolve in 1 mL of ethanol (30 per cent). For soljﬁhg (B), dissolve 1 mg of rutin

in 1umL of methanol. After removal of the plate, allow it to in air and examine under
ght, locating the bands. The chromatogram obtaingiﬁom solution (A) shows a yellow

&

{:':E:‘&nd (hR; value 65 to 67) corresponding to the rutin band from solution (B), and other two

¥
A

yellow bands. Subsequently examine the plate under ultraviolet light (254 nm), marking the
quenching bands. One quenching band corresponding to the rutin band from solution (B)

28

and other three quenching bands are observed. Examine the plate under ultraviolet light G\f\
~

(366 nm) through the cut-off filter; two blue fluorescent bands are observed. Spray the plate
with anisaldehyde TS and heat at 105” for 3 minutes; the band due to rutin is yellow. Other Q:}
yellow and yellowish grev bands are also observed (Table 1); see also Fig. 3. @
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Table 1 hRf&;l}es of Components in Ethanolic Extract of the Leaves of Morus alba L.
4

%) ]
P Detectimlos)
Eﬁ& hR; Value =
Au? Daylight UV 254 L@v 366 Anisaldelyde TS
o 4]
Q\ 1 14-20 ~ < Q‘f\ - yellowish grey
2 29-35 - A ~ yellowish grey
3" 65-67 pale yellow q@ing - pale yellow
4 67-68 == AN = light blue =
5 68-74 pale yellow ﬁ\(hquenching - pale yellow y
6 7376 - qb - light blue -
7 79-81 pale ylk% quenching — pale yellow 0&‘
8 86-88 ag\&- weak quenching - - "&
- =] k"i?
*rutin C:\ ﬁ
W&
Loss on drying Not more than 11.0 per cent w/w after drying at 105" to ct@%‘tt weight
(Appendix 4.15).

Foreign matter Not more than 2.0 per cent w/w (Appendix 7.2).
Acid-insoluble ash Not more than 5.0 per cent w/w {Appegdh&'q?

Total ash Not more than 11.0 per cent w/w (Appendix 7.7):
ﬂé}lanul%ﬂluble extractive Not less than 4.0 per cent w@? (Appendix 7.12).

4
\\;x\‘Waler-squble extractive Not less than 17.0 per cent w/w (Appendix 7.12). ¢
D @
; Q\h\ Dose 5to 10 g a day. f\’é
. &
7
é o‘ﬁ-\b
g A
N <
N
~D
S
'&©
N\

f\Qb S (\oi}
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hR, hR;
100 L 100
50 — <2 50
B Ol
&
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Fig.3  Thin-LayerChromatogram of Ethanolic Extract of the Leaves of
Morus qlba'L. :
lols  solution (A)

P = solution (B)
‘I = detection under daylight
I = detection under UV light (254 nm)
I = detection under UV light (366 nm)

IV = detection with anisaldehyde TS
™ = band developed in some samples
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o

mammwlﬁ‘mau (NAM MAN TAKHRAI HOM)

Cltmne I o{\\
D
Cate&gf;} Pharmaceutic aid, insect repellent. \f:""t
N\ itronella Oil is the volatile oil obtained by dlstlllég\'ﬁ‘ﬂ from the fresh aerial parts of
Cymbopogon winterianus Jowitt. AR
“g:-N

Description Pale yellow to brownish yellow Iigqi&?‘udour strong and characteristic.

Packaging and storage Citronella Oil shall (B;t in well-filled, tightly closed containers,
preferab]y of metal or glass, protected fro 1Egl‘lt and stored at a temperature not exceeding

25" D A&\"fé
Identification a8 o

A. The chromatogram of q;ﬂ'est solution shows several peaks, eight of which \"So .
correspond to those of the Standard solution, as obtained in the Composition. ~
(Note Neral and geranial may be absent in the chromatogram obtained from the Test
solution.)

B. Carry out the test as described in the “Thin-Layer Chmmatography’i‘i&;}pendix 3.1),

using silica gel GF254 as the coating substance and a mixture of 90 volu hf@ toliene and

10 volumes of ethyl acetate as the mobile phase. Apply separately to 'pjate 5 uL each of

the following two solutions. Prepare solution (A) by diluting 1 mhbf the sample with 9 mL

of ethanol. For solution (B), dilute 2 mL of citronellal in 9 mL oir:, mn.‘ After removal of the

plate, allow it to dry in hot air. Spray the plate with anisaldefryd® TS and heat at 105 tor

1 @nut&s the spot due to citronellal is purple. The ch gram obtained from solution
d’A shows a purple spot corresponding to the citronellal’ } t from solution (B). Several

. other spots of different colours are observed. __E
("e; Relative density 0.881 to 0.895 (Appendix 4.9). 'é‘%
E..f\ Refractive index 1.463 to 1.475, at 20° (Appendix 4.7). /“5}?::\
Optical rotation —4° to +1.5°, at 20” (Appendix 4.8). N

Composition 1.0 to 5.0 per cent of limonene, 30.0 to 45.0 per cent of citronellal, 2.0 to 4. 0
per cent of citronellyl acetate, n figt more than 2.0 per cent of neral, not more than 2.0 pe _"%\
cent of geranial, 3.0 to 8.0 pgr'c_é)kt of geranyl acetate, 9.0 to 15.0 per cent of citronellgi@ﬁ
20.0 to 25.0 per cent of gl;}:iﬂ;!l I. Carry out the determination as described in the G}
Chromatography” (Appendix 3.4).
Standard solut;e]i\lfillute 25 ulL. of limonene, 100 uL. of citronellal, 25 pL of citronellyl acetate,
25 uL of citral [gtﬁtture of neral and geranial), 25 uL of geranyl acetate, 25 uL of citronellol,
and 100 uL o erniol in 5 mL of hexane.
Test soﬁﬁn The substance to be examined.
Ch lﬂiﬁtugraphm system The chromatographic procedure may be carried out using
(a) afmé‘ed-ﬁlhca column (60 m x 0.25 mm) packed with mac mgn! 20000 (0.2 um) on silanized
;im@mn eous support, (b) the injection port and the detectp{!;bjock maintained at 260°,
2.0 I\I}PECUVEI}', (c) split ratio 1:100, (d) helium for « hrt:-ummgi'ap 1y as the carrier gas at a flow rate
f about 1.0 mL per minute, and (e) a flame mmzat)ghﬂetector at 260°. The step gradient of

h}? temperature is as follows: £ N°
NS ~®

\ h‘};\é@" :
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J:'\
%ﬁme (Minutes) Tem%ﬂhﬂ'ﬁ' ()
= M
2N )
~, 0-2 80
‘:? 2-26 ﬁ\“éo 80150
D 26-42 ~ 150185
4249 2} 185—250

)

To determine the suitability of the chro aphic system, chromatograph Standard
solution, and record the retention times and peak responses as directed under Procedire: the
elution order of the substances is limo ll'..t'a.;';‘a::iﬂ"m*vf:llal, citronellyl acetate, neral, geranial, éb
acetate peak and the citronellol pig:’? gé not less than 1.2. 0$0&\

Procedure Separately inj ut 1 uL. of Standard solution and 0.2 uL of Test solutj o
into the chromatograph, re e chromatograms, locate and measure the retentiﬁ'ﬁﬁes
and peak responses of the limonene, citronellal, citronellyl acetate, neral, geran@?ranyi
acetate, citronellol, and geraniol peaks in the chromatogram obtained from st solution,
using the retention times in the chromatogram obtained from the Standard solution.

Calculation Calculate the percentage of limonene, citronellal, ci 1lv] acetate, neral,
geranial, geranyl acetate, citronellol, and geraniol in the Oil taken, the normalization

procedure (Appendix 3.9).
o
&

S

geranyl acetate, citronellol, and ger yand the resolution factor between the geranyl

?0;»-



