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Raw Material by UPLC)
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Abstract The Ultra Performance Liquid Chromatography (UPLC) was developed and validated for
determination of Norfloxacin raw material. The chromatographic conditions using Acquity UPLC BEH C18
column, 2.1 x 100 mm, 1.7 um, column maintained at 30 °C, using 0.1% trifluoroacetic acid solution and
acetonitrile mixed by gradient system as a mobile phase, flow rate 0.4 mL/min, runtime 14 minutes per
injection and PDA detector at 265 nm. The chromatographic system suitability meets the suitability requirements
of the United States Pharmacopoeia 41" revision (USP41). The specificity and selectivity were proved by
good separation of Norfloxacin from other related compounds including Norfloxacin related compound A,
Norfloxacin related compound E, Norfloxacin related compound H, Norfloxacin related compound K and
degradation products. The relationship between concentration and area under curve was linear over the range of
5 to 25 ug of Norfloxacin per mL with the correlation coefficient of 0.99998. The accuracy of the results
assessed by percentage recoveries of three concentration levels i.e. 5, 15 and 25 ug/mL were 100.05, 100.83
and 101.12, respectively. The system precision, performed by 3 standard solutions gave % RSD of 0.10, 0.16
and 0.15. The intermediate precision was no statistical difference of the results when the analysts, instruments
and days were changed. The variations of different batches of column, column temperature, injection volume,
concentration of acid in mobile phase, and flow rate did not affect the chromatographic system suitability.
Limit of detection and limit of quantitation were 0.06 and 0.18 ug/mL, respectively. The UPLC method
for determination of Norfloxacin raw material is simple, specific, accurate, precise, and robust. It reduces
working time and reagent expense. In addition, the advantage of using not extremely high column temperature
is to prolong the column life time. Therefore, the proposed method is suitable for use as a standard method for
the determination of Norfloxacin raw material.

Key words: Norfloxacin, UPLC
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noise, photometric error, AIMMAza1BN 1Y NIOMIAATIZHN ﬁa‘vmﬂﬁmmmmu LN 1 AU Taenn purity
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1. Ultra Performance Liquid Chromatograph HaAS U9 Acquity UPLC® H-Class System, Waters ﬁ%ljgf DINTM
Usznoude Quaternary Solvent Manager, Sample Manager FTN, Photo Diode Array Detector, @z}ﬂlﬂﬂll
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2. APANY Acquity UPLC BEH CI8 ¥11a 2.1 x 100 Haawas visgeumavina 1.7 lulaswes naadusives
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1. “Li)l”l HPLC-quality Type I
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3. Trifluoroacetic acid (TFA) 99% AR grade REOLERER Sigma Aldrich
4. Hydrochloric acid 37% AR grade HAARNNUDY Carlo Erba
5. Hydrogen peroxide 30% AR grade HARSATU09 Merck
6. Sodium hydroxide AR grade HAANNN U Merck
7. ortho-Phosphoric acid 85% AR grade HAANNNUDI Merck
1IN
1. Norfloxacin USPRS Lot I10M497 ANU35 q“l/l%f 0.994 mg of CmHleNsoa per mg on the dried basis
2. Norfloxacin impurity A Ph.Eur.RS Batch no. 1.3
3. Norfloxacin related compound E USPRS Lot FOOOEO ANNUT q‘l/l%d 100.0% on the as is basis
4. Norfloxacin related compound K USPRS Lot FOO0GO AN QWLE‘{ 100.0% on the as is basis
5. Norfloxacin related compound H USPRS Lot FOOOFO ANWUT q‘I/l%( 100.0% on the as is basis
Mo
Norfloxacin Batch No. 130701 910 Zhejiang Xinchang Guobang Vet-Pharma, China
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Tl Triftuoroacetic acid 0.5 fadans Twh uazil$ulFinasiy s00 fadansdreni nsesdousunse
vua 0.22 luTaswas
- mam?auﬁaﬁmzmﬂ
W ou sazaiohil3uamuiunsa-saniiy 2.0 phosphoric acid 1182 acetonitrile 11 “a U 95:5
m3nsinnzilSinadienses UPLC H-Class 1 anzdsil
ADAN: Acquity UPLC BEH CI8 1@ 2.1 x 100 Jaawns oayaa 1.7 lulnswas
gangiivesnadul: 30 arwalTe

@ I
15azawaIN: 1uszuY gradient

‘Lﬂﬁ‘ﬁ 8a51m5 va (ﬁ’d’a’aﬂi{ﬁﬂ’uWﬁ) % (0.1% trifluoroacetic acid) % acetonitrile
0 0.4 89 11
7.5 0.4 88 12
8 0.4 48 52
11 0.4 48 52
11.5 0.4 10 90
12 0.4 89 11
14 0.4 89 11

115090137979: PDA 265 1 Tuas
Usuesnaa: 2 lulasans
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anAa d
NIINA ﬂﬂﬂ?]ﬂgﬂﬁﬂﬁﬂ]ﬂﬂ’)gﬁlﬂi1$ﬂ (Method Validation)

1. M3na auaNMHINg wvesszuulasaninnsv (Chromatographic system suitability)

1582810 1M5UATIV 0UANMHNIE WUed3zuUInsu1 Inns1vl (System suitability solution) A 15AZA1Y
W UYD9 13IA53 U Norfloxacin ANMdudy 100 TuTnsnsudeiiaans 1az Related compounds 4 ¥iia Aiv Norfloxacin
impurity A (Norfloxacin related compound A), Norfloxacin related compound E, Norfloxacin related compound H
1z Norfloxacin related compound K ludivazars Tasnnududuueq Related compounds HAazyHAMINY 5
lulnsnsudedaaans nsee 15azaerIUIHUNTIUUIA 0.22 TuTATIuns

20 150210 WMTUATI puANwKg vuesszuulasuinnswl wag 15azatoufazria 1MIUATI
i nlenanval a519 ou1lsz “nEnmusneduilaz s 1ABIAN 131 retention time, resolution, tailing factor
1A theoretical plate FamImmuITves USP TaoTdsunsusa Tugaveunios UPLC Taad resolution 53 31afin
Norfloxacin related compound E (ag Norfloxacin liisfesni 2.0 2), 1 resolution 58%1319NA Norfloxacin related
compound A 8¢ Norfloxacin related compound H lirfeenh 3.0 (2), f tailing factor 13101 2.0 a2 theoretical
plate 13108n31 5,000 (A9 10 LHUALIAT)

2. MINA BUANUIUNIZINIZVIVDIID (Selectivity / Specificity)

4 151195911 Norfloxacin 5 Hadniu (%’ﬂﬁ’ﬁmmgnéfm 0.0001 ¥aaniy) adluvialsudsuasvuia
1000 fadans Ysulinasdiedniazats mnfulina sazatodandn 3.0 Haaaas Ml awdialy ane
mqq ﬂiuﬂimmmammawmmﬂu 10.0 Hadans N304 1Az IULHUNTEUUIA 0.22 "lﬂﬂimm N
a1 2 n%1 A3 BUMI ABFITIRATY 1 retention time 1A resolution YD 13 AWFIRAAIUIZAB LN

10 Norfloxacin 061FANY AN fing o ot

]
= a

1. 1@ hydrochloric acid 37% 1w 2.0 Jaaans duiigavgil 100 °C Wunm 6 F1lus

Y
'
Y A

a ° A aa ~ I o
2. 19U 0.1N sodium hydroxide solution 1UIU 5.0 WANAANT ANNYUNN 100 °C Lﬂunm 2 "lf’JIJN

a

a

A o A aa Y A I o
3. 141 hydrogen peroxide 30% 91UIU 4.0 Haaans aungungil 100 °C Wuar 6 ¥11ua
Y A a ° I o
4. quigamgil 100 °C 1umar 6 F2Tua
4 v
5. a3 Tvgau uaa 1 waz 2 1 Tug
d
3. msna auanu “uAsaazd1amsInI 1LY (Linearity and Range)
Y 9 v 1 a aa o o v q Y
130N 150281901A55 1 Norfloxacin ANMANTY 25 luTasniuaedaaans ludivhazats (wldianw
Vv
Y} A a o o A o ' A aa v (a
9napd 0.0001 Haaniy) nntiuinla 1sazasdina1d 2.0, 40, 6.0 way 8.0 Hadans asluvialsuilsnas
a aa @ a v o o v y 9
YA 10.0 Haaans USulSinasdreainazats 14 15azaronnigiu Norfloxacin ANUANIY 5, 10, 15, 20 1Ay
25 lulasnsudeNaaans N30 13azagruruNIaIvINa 0.22 Tulasuas
v v 4 Y
A9 130¢0101ATT I Norfloxacin 919 5 SYAUANUITNTY uAazANUNTUAAT 6 ATY A U4 3
@ Y <3| v o ' Yy 9 . 19 gll Aq Yo o " o a &
Ju Nudunsmnasgiuany “WiusiznIeanududuues Norfloxacin AuNunldna mulma “uilsz “ns
v o Ay v ' Y Vo ° '
N WIS (correlation coefficient, r) AN 1aA3 A IAAREMToININY 1 MulaumANNaIABeIvaani vl (slope)

{ vy o
Llﬁgﬂﬂﬁ! unslaauny Y (y-intercept)
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4. MINA BUANUUNY (Accuracy)

MIIATON 15A2AWNIATIIY Norfloxacin HITIATENAINAD 3. Linearity and Range

MIA3eN 15azaeMI0EN

9381 150218679619 Norfloxacin ANMAUTY 5, 15 uaz 25 Tulasnsudenaaans ludiiazae (fo"q
Ifttianugndes 0.0001 Hadnsu) wiouuAazIzAUANMTNTUT LY 3 1 (9 determinations) N304 1302A7
AuHunTeavna 0.22 lulnswns

50 150201610619 Norfloxacin 11a 3 JzduAMUtUTY uday 13azafiotiaiaa 3 ase MuaSina
Norfloxacin finsanuluudazszduan "unslnesguluiu@endu dumdesaymsfundl (%Recovery) M
AUNAOVDINTAUNTY uazﬂ'ﬁ'aaaxéumﬁn‘ﬁmmumm;@m “WINT (% RSD) ¥8IM3AUNGY nnIEAUANMTNTY
M¥eoazuoimsnundunlTeglure 98.0-102.0 uag %RSD iy 2.0 (5)
5. NMINA a‘ummﬁ;m (Precision)

5.1 Anumunld (Repeatability)

5.1.1 mmnﬁmmmszuu (System precision)

20 13022WNIATFI Norfloxacin mmmmmu 15 luTnsnsureiiaaans (Glfﬂmmmﬂmﬂm 0.0001
Jaansu) 1NUIU 3 @20814 LFaZFI69RAT 6 139 MLIUAIRARILTIAT uazmmmmummgm “Wing
Tag % RSD @04litiu 0.73 (2) Az tailing factor 1HAU 2.0 (2)

512 ANMTEIVRIIE (Method precision)

Fa1 %RSD 194300a5UDIMIALAGIDY 1Az 3 TEduAMITuTLYeIMINA DUALIY
ludo 4. Tas % RSD doaliifu 2.0

5.2 Intermediate precision

A 130z21831A531 Norfloxacin waz 13azatededn Ananududu 15 lulasniudediadans
mana o1 2 u Tuaz 10 §1061 udazRItEag 3 A% Tasldainding1zy 2 au 2 Aodu uag 2 Ineaile
MudufooazuneTunal Norfloxacin 1oUfl 158281031AT51Y, % RSD Ueduaaziu uag % RPD senaiu
6. NMINA DUANNAT MWVDY 15AZALIAIFIUIAZ 1502180

i 1azawnAIgIMIEE 15020180819 Norfloxacin anandudy 15 Tulasniudefiadans naq 1 42T
aortoafniluna 24 $Tua Ml Norfloxacin WisuifousudSinaiina o $lue TaeldSua
#i 0 #Tus (miaﬂﬂ%ﬁﬁ 1) Aady 100% ﬂ?mmﬁwﬂunm@hm Timsfeoni 98% mIna euiiiednu
ANUAL MUVDI 1TAZDWNATTIUNAL 1582a10@I0819 IUTENTIMNINA o1
7. MINA BUANNNUVYDIID (Robustness)

na BUANNNUYEIITINT TR Iaemstiunlaeu nnzvessyul UPLC msilasunios UPLC naziindinsizw
7.1 ANNAY MNVRINVAN

a5 eutse “nEmwvesnedutl Tavmstufing) Theoretical plate uSwsudu wazluszniems
na PUIIMINARDY Fanasiia ludesn 5,000 ﬁuﬁm’;m%ﬁﬁ@ 15ATMPNINTTIUUAT 15AZAN8AI0819
Tumana euanua

7.2 wansznuveamsnfasunlas MzYessEIY UPLC
amzinlaeuntlasdieg veunses UPLC Tl
721 wavunedul Tagldaoduisiuu 2 JUMINAAVDY Acquity UPLC BEH C18 4@ 2.1 x 100
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Hadwas visgeynn 1.7 ulasas wanan Waters losuaud 1dun aedmi Batch No. 0216330731 uaz
0347392551
7.2.2 qmﬁgﬁmmﬂoé’nﬁ il 29 °c, 30 °C nag 31 °C
723 USInA3uee 1sazawiaadiu 1, 2 uay 25 lulasans
724 89513 1Maved 15azawdIm 0.35, 0.4 Az 0.45 JaaaaTaeuii
725 ANUTUTUUDY trifluoroacetic acid 11 15aza18@INUTIY 0.09%, 0.1% L8z 0.11%
na oulaomsia 13azas WMuATI euAMUMING WvesszuuTannTnngl da anzar 3 9 o
@370 AUANNHINE NYeIsTuD U mazﬁgﬂﬁﬂuuﬂmmm Y949 UPLC @AM1510A03 retention time, tailing
factor, theoretical plate L& resolution
15218 IMTUATID BUANVHNIIE VUBITZUUAITHA resolution 551I19NA Norfloxacin N1 Norfloxacin
related compound E ]llif!}ﬂﬂﬂ’h 2.0 (2) 1AZA resolution 551 I19NA Norfloxacin related compound A A1 Norfloxacin
related compound H Tifesndn 3.0 2)
8. YANNAVPININTIIND (Limit of Detection) 1ozl InAveIM s UFaU3anae (Limit of Quantitation)
MIMAVANAAYDINIATIINVLALAATINAVEIM I UFTa 1wsam Tdva1eds 1dua
8.1 MIMUINUNN slope AL intercept YDA “UNTIWANATTIUE) Tude 3. 381 Limit of Detection (LOD)
1Ay Limit of Quantitation (LOQ) uIaldan umsf 1 uaz 2 muady
Limit of Detection = 3.30/ S (1)
Limit of Quantitation = 100/ S (2)

SD U84 Y-intercept

Tas o

S
1A S A

Y] ° o ' d ° ¢ A ' Aan Y]
ﬂ']’i/l%ﬂ%']ﬂﬂ'liﬂ'Iu’]ﬂ!ﬂﬂﬂa']'m&ﬂul!u31/]']\1ﬂ1iu1vlﬂﬂﬂw q]{'II‘LH,WfJT‘i'ﬁS‘I'l LOD ttag LOQ MNITNITUD 8.2

AUNAGUD slope

2

82 f1 LOD Waz LOQ 1@9AmIna aumanududuued 15aza1e Norfloxacin Nnaudllvia1 signal-

to-noise IMAUKIDUINNI 3 1Az 10 eI

WHan1InNeg ou
1. M3NA auANMHING NU8352UDIATININAT1H (Chromatographic system suitability)

1INMINA 1502819 1MTUATI ouANULI wuesszuulasuInns wunszuulasunInns

1WN5aLeNAA Norfloxacin ©9n91NAA Related compounds W 4 yiannduldedusany (gﬂﬁ 1) Usgnounu

m3191A309A5993A%1iA Photo Diode Array (PDA) 1Sumseudui Spectrum ﬁumﬁﬂ Norfloxacin HA1MUT ‘m’?(
(spectrally homogeneous) Taodia purlty angle voonh purity threshold uoﬂmﬂu Spectrum VoINA Related
compounds M 4 "]fuﬂﬂllﬂ'ﬂll‘ﬂi Vlﬁ‘l/lﬂWﬂ!“]fuﬂu

Retention time ¥84NA Norfloxacin related compound K, Norfloxacin related compound E, Norfloxacin,
Norfloxacin related compound A 8% Norfloxacin related compound H SRLANY] 3.68, 5.69, 6.09, 9.97 uag 10.12
N uaay

Resolution 5¥1219%iA Norfloxacin iU Norfloxacin related compound E Ny 2.27 (“llif!/ﬂﬂﬂ’j? 2.0) (2)
1azA resolution 5¥MINNA Norfloxacin related compound A 111 Norfloxacin related compound H N 4.29
(hirfesnn 3.0) )
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Tailing factor ¥BINNTAAYBENT 2.0

Theoretical plate V03A Norfloxacin related compound K, Norfloxacin related compound E, Norfloxacin,
Norfloxacin related compound A i8¢ Norfloxacin related compound H WA 22894, 29988, 14231, 1489343
e 1356990 MNAIAY (1NN 5,000 AD 10 LBUALIAT)

e I ]
- - R ‘
030 2 2 5 |
3 w5 o ‘
' ' o (L)
- 020 = el <xr ‘
= = B g
] S S g 88 ‘
‘
010 3 3 =
) s T =
[ ©» O DD
I CEA__ o l
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Minutes

st 1 TasainTnunsy msVesa euanuming vvesseuulasuInnsml

2. MINA BUANUIUNIZINIZVIVDIID (Selectivity / Specificity)

MNMIUT 1582810010551 Norfloxacin ANUENTY 15 TuTasnsudedadansumln awdalu angan
MurmnnlTanal Norfloxacin tfieuiy 15azaeiilignild ared wums a1edr o ameld anzu saadu
a1 1 Az 2 $1Tua M3 aedIves Norfloxacin Jevay 25.1 nazdesay 100 awady  nnzilunsaniold
anwdounums awdidevas 126 azesndmiumeldniudeu taz anzanneldanudeuiing aed
Zogay 4.0 1Az 3.6 MUTIFY Norfloxacin IANUNUAs Anzmeldnnudeu @ 100 °C. 6 $21ug) i3 aw
Fuiivadovay 0.6 Yoa1/3u1a1 Norfloxacin (3UAM (AN5199 1, gﬂ‘ﬁ 2)

1N ANLVBITELY UPLC 718 wuh 15 medafifaiulu AMzae9 TUsUAIUAAYDY Norfloxacin 1t A9
NILUVRANUIUNIZIZINY Norfloxacin 11agf1 peak purity U0INA Norfloxacin WANNUST q‘n%& Taisimsu

9 ¥
Aouvea 159U (no co-elute) 1ABNAN purity angle @8R purity threshold

v 4
=

i a Y @ a [
9'”51\3“?]1 it a91Fumaed Norfloxacin (NFX) llagiogasuod 19 mednnarulu NNITAN

Joway Zouzu0a 13 MmedITRATUAR relative retention time A3
Mz NFX |0.10/0.110.16 [0.220.39|0.49(0.55/0.62| 0.67(1.47|1.48|1.51 [1.56
HCI 37% + @3 100 °C, 6 ¥W. | 874 - - - |14 - - - |91 | 13] - |08 - -
0.IN NaOH + 1 100 °C,2 ¥W.| 969 | 0.4 | 23| - - - - - (04 - - - - -
H202 30% + @Y 100 °C, 6 ¥U.[ 96.0 - - |15 - - - - |16 - - 106103 -
AW 100 °C, 6 BW. 94 | - o6 - | - | - |- -|-|-|-1-1]-]-
Iuea 1 v, 74.9 -1 04| - - 103(20]03]199]34]105(74106 (03
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1. Non treated: Norfloxacin 100.0 %

0.06 — S — _—
0.04 %
= 3 =
0.02- ©
£
0.00 S =,
0.00 " 400 200 300 400 500 6.00 700 800 900 "ooo | 1100 | 1200
2. Treated with 37 %HCI-2mL and boiled at 100°C for 6 hrs: Norfloxacin 87.4 %
0.06 -
0.04 | 5
2 £8 = =
Tom S = 2
= =2 £ ©
0400j41—§k;.ﬂ g . g“ %H J
000 100 | 200 a0 | abo 'so0  eoo 700 800 00 1000 1100 1200
8. Treated with 0.1N NaOH solution-5mL and boiled at 100 °C for 2 hrs: Norfloxacin 96.9 %
el R R |
|
0.04
= 2 g
0.02- 1l .
3 % |
0.00- &l = - |
000 100 =200 =00 400  s00  eoo 700 800 900 1000 1100 1200
4. Treated with 30 % H202-4mL and boiled at 100 °C for 6 hrs. Norfloxacin 96.0 %
0.06 1‘
0.04 E [
0.02 0 8 T
5 3 *§ s |
0.00{ g e =7 \x Egﬁﬁ‘ !
000 160 = 280 = abo | 400  sbo €00 700 800 900 1000 1100 1200
5. Treated with boiled at 100°C for 6 hrs: Norfloxacin 99.4 %
acsy T |
004 §
.| i |
0.02 .
| 3 - |
O.Wi rd ™ )
O.OOI i 1(»7 s 2.00 il 3&)0 i '4.&‘7 L .S.I(x)- s v6.‘)(:!' L 700 o '&bo‘ o '9.&. o IIO{N; C i11’00 12'00
6. Treated with sunlight for 1 hr: Norfloxacin 74.9 %
0.06- e Bt R e S——— ==
0.04 §
= B g 82 2= - BE S
o = s =mes 2% g =T <
-l I 33 9F. JIe 23
o.{o& B ‘200 ‘300 ' 400 so0  eoo 700  ®oo 800 = T L e
Minustes

~ o Aa 4 . A o
dn 2 TasunInunsuves 15 awddmavuly agaee wSeuieunuTasun lnunsuues 15aa1e Norfloxacin
lu anzilng
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¢
3. MIna e‘ummﬁ]m "ummazfu'awmmﬁmﬂw (Linearity and Range)
. Y 9 v 1 a aa
‘ﬂ']ﬂﬂﬁaﬂ 1322ININTIIU Norfloxacin ANMUNUYU 5, 10, 15, 20 tag 25 ‘llliﬂiﬂillﬁl’f)llﬁﬁﬁﬂi (20}
o o o 3 o : o o @ ' { A
Ay M1 3 U !,Lé}’J %}Nﬂi'n/\lll']@'lijpu NUIINNY NWH‘EﬁZﬂTNﬂ’J'HJL"ﬁ’N"{J}u"UfN Norfloxacin Lmzﬁuﬁ
Y Ao Y ' Y oy A Ao a & o o ¢ o
1@]Wﬂuﬁﬂﬂmglﬂul HUATIAADATINANULUNUVUNNA DU WA p1lse TN v URUBINIAY 0.99999, 0.99996

Hag 0.99999 MuaIAy (3UN 3)

800000
G
IZ 600000 e
o= e
ﬁf P -
sz 400000 -
-
200000 -
&
0
0 10 20 30
ﬂ'TJnJ!‘%Jlu“llyu Norfloxacin (ng/mL)

]
=

A v o d ' y 9 . Agll ya
31]7] 3 N3 AN “WWUTIEHINANWUNIUYDY Norfloxacin LaZWUNIANA

4. MSNA DUANNUNYU (Accuracy)
15821089819 Norfloxacin 3 seduAMMSUTY 5, 15 naz 25 Tulnsniudedadans Funiouszaunu
Wty 3 @001 agiadn 3 a%e muanliina Norfloxacin T 1sazatedidaiiazanunm “uns
sazaonasguluiuderiu mutadosazuoamAunay (% recovery) WuNMIooazuoInsaundylunn
szﬁummL@fj’u%’uatj“lummcﬁﬁﬂau%'u“lé’f“l,wﬁu 98.0 - 102.0 1z %RSD WAy 2.0 (5) (1319 2)

maei 2 ﬂﬁa&ammmsﬁuﬂﬁu

. andady | aududuinsrony JosazvoamInunay Average
e (ug/mL) (ug/mL) (%orecovery) Yorecovery % RSD
Low 5.3781 5.3500 99.48 100.05 0.61
5.4011 5.4384 100.69
5.4098 5.4093 99.99
Medium 14.9856 15.0895 100.69 100.83 0.13
15.5040 15.6366 100.86
16.3610 16.5159 100.95
High 27.4666 27.7681 101.10 101.12 0.20
26.1963 26.4412 100.93
26.3966 26.7487 101.33
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5. MSNA aUANMTE (Precision)
5.1 ANNNIUIA (Repeatability)
5.1.1 ANMNEUDITZUY (System precision)
a . Yy 9 v 1 Aa aa v P
MNMIAA 15azeNINTFIU Norfloxacin ANudndulszan 15 Tulasniudelaaans (walitan
v Y k4 H
gndeg 0.0001 Haansw) ludnhazats 91U 3 @061 uAAzAIBENTEATT 6 A5 WD %RSD veIluR

1dMa Norfloxacinliifiu 0.73 (2) (M54 3) WAz tailing factor Y09 15azAwINATF I AU 2.0 2) T
tailing factor W1NAU 1.20, 1.19, 1.20 MNA1AY

M3190 3 WanIna DUANUNIIVDITLUL (System Precision)

(A ﬁuﬁ%’f A Norfloxacin
AIIN v 1 A v 1 A v 1 A
M39819N 1 MIVLIN 2 989N 3
1 401878.59 373876.41 352033.13
2 401883.33 373428.82 352235.29
3 401290.44 373532.89 350839.08
4 401494.02 374868.31 351944.71
5 401864.02 373899.03 352159.49
6 402486.84 374605.29 351815.45
Mean 401816.21 374035.12 351837.86
% RSD 0.10 0.16 0.15

51.2 ANuTievesis (Method precision)
fe % RSD vesdosazuemsAunduia 3 sedunudutiuues Norfloxacin MNMINA BUANY
gnasalude 4 lawhiy 0.61, 0.13 wag 0.20 muad
5.2 Intermediate Precision
MAMENA. BuANUIEIILINTE TagTinse 15029A108 N FARIINUIUAE 10 @108 1A
de61efiagh 3 ase Mmana oy 2 Su TinTnsed 2 au 2 asdind 2 dedlle Aunufesazvenlinu
Norfloxacin 18UAY 1582ANATFIY WUN % RSD vanana auneluiummnny 0.40 uag 036 MuaIAy

v v
18 % RPD 52HNOIMIMNNY 0.23 1 aanianuuuulumsmana @151ei 4)
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M31N 4 Wamsna sy (Intermediate Precision)

2 a Snm Norfloxacin (%)
33N v . o v a4 o= ¢ P o oo
Ui 1, ¥ dne 1, inS0ah 1, Aodni 1 [Fui 2, UNIATIZH 2, 13091 2, ABANUN 2
1 100.25 99.21
2 100.11 99.64
3 99.44 99.46
4 99.76 100.26
5 99.41 99.11
6 99.57 99.82
7 99.69 100.12
8 100.40 99.46
9 100.45 99.67
10 99.56 99.59
ANNAY 99.87 99.63
% RSD 0.40 0.36
ANNAYTENINTU 99.75
% RPD 3211197 0.23

6. AUAT MWVDY 15AZALIAIFIHIAZ 15021801
NMINA OUAA 15AZAVVINITIUIAL ﬁawmamamwmmmwmumm Norfloxacin # 15 luTasnu
aoiiaaans N9 1 Falua aerileatuiiuna 24 F2Tua nuh 1sazaeRa 0alANEAY MNARDAMINA o1
szaznm 24 $2Tue TaedSuna Norfloxacin finan 24 §7Tua veq 15AZMOVINTTIU 1AT 1502AI0AIDE
WA 99.60% Az 99.65% muddy ilenfeuifivufuSnadigaEudy
7. MINA DUANUNUUBIITIAIIZH (Robustness)
7.1 ANUAT MWVBINDANI
NIM3A520 o5y NFANvesnedut] Acquity UPLC BEH CIS8 A unsAmnasail Taotuding,
theoretical plate U84 Norfloxacin Hszduanusudy 15 lulasniudefiadns Wosuduld iy 24000 o
10 [FUANAT) HAIINILMTNA OUNLN AA 158LA10ANT W1ANI 2,000 A%y theoretical plate aAAYNAD
Uszinm 95% iilenfFeuifeusua theoretical plate 3R 11 AIEeANINUVEIRBEN
7.2 wansznuveamsilasumlas A1zveIsTUD UPLC
nnmsnaasutlasunlas 011za19q YeWsEUD UPLC tagia 1582@18A579 0UANNINING UUBA
SPUV udaz Anzaat 3 A%y UdINTI0 BUAIMNIITINABTAING 1Y retention time, resolution, tailing factor A2

Y
theoretical plate HAMINA DUAI
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721 msl¥nedui 2 JumskAnues Acquity UPLC BEH CI8 ¥11A 2.1 x 100 Hadwas 1339049

1 @ a":/’ ~ . ~ A Y A . 1
VYUIR 1.7 hliJIﬂiLiJ@'li NUNABANUNY 93 1WTDLYNNA Norfloxacin 99NIINNADU) Ulﬂﬂ UM resolution FE¥IN

A Norfloxacin tiag Norfloxacin related compound E NINNM 2.0, AN resolution 521NN Norfloxacin related

compound A Uag Norfloxacin related compound H NINNNM 3.0, tailing factor laiiAu 2.0 1ag theoretical plate

A7 10,000 (A0 10 FUANAT) (A1T1N 5)

Y ! o @
ﬂ]i]ﬂﬁ 5 1L ﬂ\iNa"UﬂQﬂ'ﬁLﬂaﬂu Batch U93n9alU

Acquity BEH C18 Peak RRT | Resolution | Tailing factor | Theoretical plate
Norfloxacin related compound K | 0.61 - 1.13 22894
Norfloxacin related compound E | 0.94 17.53 1.09 29988
Batch No.
Norfloxacin 1.0 227 1.79 14231
0216330731
Norfloxacin related compound A | 1.45 24.84 1.10 1489343
Norfloxacin related compound H | 1.47 4.29 1.13 1356990
Norfloxacin related compound K | 0.60 - 1.07 20688
Norfloxacin related compound E | 0.93 16.04 1.07 24197
Batch No.
Norfloxacin 1.0 2.62 1.38 17601
0347392551
Norfloxacin related compound A | 1.59 3342 1.12 1315828
Norfloxacin related compound H | 1.61 4.21 1.13 1225132

722 wansenusemsasulas n1zoue Usziiulaeai resolution 3¥43197A Norfloxacin H1 Norfloxacin

related compound E 1aZAN resolution 5MINNNA Norfloxacin related compound A U Norfloxacin related

compound H U093 1582218 11SUATIV OUANMKNIZ WUBITZUY WUNIUA resolution MINAI 2.0 Lag 3.0

¢ ) 1
AUAAY LAETNITATIV BUANNUT NT (peak purity testing) (3) YoINA Norfloxacin 11 1592210010619 WUN

A = ! 1a o Y P ' '
#in Norfloxacin U5 W5 wisauenvniiniiegaanuldedie uysal Tagan resolution 5¥WINANA Norfloxacin Hag

A Norfloxacin related compound E IMuNNN 2.0 (miNﬁ 6)
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= = &
Mmaeh 6 11 aswavesmsiasuudas aMzveunses UPLC

Resolution
masf’ummém UPLC Norfloxacin related compound E Norfloxacin related compound A V/S
V/S Norfloxacin (NLT 2.0) Norfloxacin related compound H (NLT 3.0)
guvgiivesnodul 29 2.37 4.27
(°C) 30 2.22 4.41
31 2.09 4.51
UTnasves 1.0 2.63 438
1sazaeiing 2.0 2.22 4.41
(lulasang) 25 2.05 438
99513 Ivaves  0.35 2.37 4.39
WazaedIn 0.40 222 441
(Haaansaeu1i) 045 2.08 4.68
% TFA Tu 0.09 2.08 4.43
o 0.10 2.22 4.41
1302219AIN

0.11 2.28 4.39

= o

8. YANNAVPININTIIND (Limit of Detection) HazIadInAveImMsrFalanas (Limit of Quantitation)
8.1 WomMuIuIadfiaveImsnstanuLazIasinveImsnFelTainaved Norfloxacin s @90 slope
I8¢ Y-intercept ¥04 ¥t “uasananalude 3. 1 asswavidealumsiei 7

M50 7 MIMUIAUIAINNAVDINTATIVNULAZVANAVDINMIHUFIUTUUUDI Norfloxacin

d
WanIng aunNniln "umeuams'aemﬁmﬂw R
o MsmuIn LOD uag LOQ
(Linearity and Range)

Standard Curve Correlation Coefficient Slope Y-intercept LOD = 330/ S
’0511!17; 1 0.99999 24189.37 2019.77 = 0.21 ug/mL
’0511!17; 2 0.99996 24277.27 -1127.52 LOQ = 100/ S
’0511!17; 3 0.99999 24179.05 228.29 = 0.65 ug/mL
ﬂ'iméﬂ 0.99998 24215.23 373.51 o = SD 993 Y-intercept

SD 1578.66 ANNAYVDY slope

Tagf1 LOD, LOQ #ldanmamunudieissenanlfiuamaion M%ﬁm@h LOD iag LOQ ¥od
Norfloxacin Gﬂll%%ﬂﬁ"lsl}f) 8.2

82 1AMINA dUAA 15az@18 Norfloxacin WU Limit of Detection (LOD) Raumiiy 0.06 Iulasniw
@oNaaans (SN = 3.36) 1az Limit of Quantitation (LOQ) ¥AWMAY 0.18 luInsniuneiadans (RSD = 2.79%,
n=6, SN = 1081)
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a d

9. msilszgnaliismsgH
o o @ [l 1 ada L4
i]'lﬂf’ni‘l/lﬂ oUM151a Norfloxacin 6]le@]’]’E]fJ']\i’E]‘L!GU’E)\W»lNEW](?I'I\ﬁJ'iflf:l‘l/l NUIU 1 A9 NUINTUATIEH
fe UPLC ‘L! WNT0UENAHA  Norfloxacin fJfJﬂmﬂWﬂﬂu‘]]lﬂﬂﬂN ZJ‘]J'im Spectrum VY0INA Norfloxacin UAW

U3 q“ﬂ‘ﬁ (spectrally homogeneous) e purity angle doonn purity threshold

0130l
Aive I deomnuannummy wvesszuulasanInnswl (Suitability requirements) Y9IMIAATIZHINTO
Organic impurities 1182 Assay Y9940 1UN5 M Norfloxacin USP41 wuiluuuimiamsnannisinieiysnae
Norfloxacin Tuingaudas UPLC TasldinTesnsnniariia PDA tazasdn 'émﬂamgﬂéfmﬁuaﬁ*ﬁﬁﬁmmﬁumu
ICH guideline Jofmuaniing wveszunlasmInaslianu dyesrbuiiosnnn asdannusumne
@za9uedds a9 ldmssuanududuves 15azate MTuAII euANMMIE wuedszuyIasu Inni
miumsIanzidas UpLC TiTanududunidufiseylune Tunswl Norfloxacin USPAT  13azans 1wy
A2 euANMMANg NvedszulInninInnswhlseneudis  130¥a1oN WUPY 131IATFIU Norfloxacin AN
Wudu 100 luTasnsudeinans 1ag Related compounds 4 ¥ 1AUA Norfloxacin related compound A,
Norfloxacin related compound E, Norfloxacin related compound H (laigNorfloxacin related compound K M4
[ WuTuUU9e Related compounds t@azyiawdy 5 lulasnsudeladans 13aza18 1MIUATIV OUANY
iz wvesszuulasunInnsmlanududuues Norfloxacin 3091 Related compounds 1/5zanas 10 1911 Tasd
foMHUARDA1 resolution 5¥1INAA Norfloxacin f1U Norfloxacin related compound E lidfesndn 2.0 uaz
f1 resolution 5¥WINNA Norfloxacin related compound A N Norfloxacin related compound H laifesndn 3.0
eIzt szuuiifanniulasldnednl UPLC ¥iia Ci8 azmIuANgangIRedINTT 30
parnade I wuesszuyIasainInnsamdemvua Asfia Norfloxacin IANNY3T qw‘E‘{ (Spectrally
homogeneous) WN30UENAA Norfloxacin AUNA Norfloxacin related compound E JECTAN Nniﬂf 1A resolution
NN 2.0 tazia Norﬂoxacm related compound A il Norfloxacm related compound H 1A resolution
MINNNM 4.0 uaﬂmﬂu related compounds Wa 4 wilandanuus VI‘ﬁVIﬂWﬂ!"]mﬂu A5z US1nar Norfloxacin
1u3@1a@uma UPLC ‘Ll‘N s lennisansed Organic impurities 1u3@]ﬂﬂﬂ Norfloxacin #0111
MIing aummmawmiwuu (System precision) NMINA 130803175311 Norfloxacin NUIU 3 A20619
Lma mammmﬂ 6 A4 WU %RSD VosRUAIATIA Norfloxacin 4 3 §r061a uiify 0.73(2) 1 AIDIANY
fleavoeszuniia uazim tailing factor 1iifiu 2.0 ) wamsfnu azang Amldiiams awd (forced
degradation studies) (6) WUI1 13 mﬂﬁjﬁlﬁﬂ‘ﬁumﬂ AMEAee 1U5UMIUAA Norfloxacin uamﬁ"ag\@h peak
purity U®J Norfloxacin R purity angle Woand purity threshold ﬂ?uﬁ@ﬁﬂ Norfloxacin U3 Q'VI‘EJ "lajﬁmiﬂm"’ﬁau
voq wouludindi Tosoudnimlifidams atedn 4 afe anzneldn waadiunm 1 uag 2 $alue Tins
M0AIVBY Norfloxacin $08az 25.1 wariesaz 100 muady  anzdunsameldnnudeunums aed
Zovaz 12.6  nmzeendatumeldnnuden uaz anzemeldanudeuiimg awdidesas 4.0 naz 3.1 A
19 Norfloxacin Ianunude anzmeldnnuen @ 100°C, 6 $1Tuq) fns awdadesniifesaz 1.0 voq
USnaGudu
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3 ] ' = v 1 a aa V1w a v o @ '
wana euANNEu uasalurie 5 89 25 lulasnSudeNaaaas laa “uilse "nd w WUt wnnmn
= I Y A =t 1 A o = Y Y
0.99995 1 ateanuu “uasenavesszunIasu Innsiilaasarieimmsine msna suaNNgNAoa 1A
Y o A Y Y v . . o o o
M3vazMIAUARUN 3 FTAUANMTUTY (low, medium, high) WAL 100.05, 100.83 uaz 101.12 AMUAIAL
£ 1 P [ Y a9y ~ = A
Faoglunusinasousula (lumudosaz 98.0-102.0)5) Mina dUANUINGY NUNTANWNGIVDITZVY (system
.. { A .. gl 4 Il 1 a s’g}
precision) 1A NANMNGIUBIIT (method precision) IMINIL1A liilianuuanaiavesmsna ouNMIIATIZHE
o o a ¢ P 4 ' o
2 u Taerindnszd 2 au aensodloagan
. Y 3 o
PANAMSTNA BUANNAI NINUBY 158218 Norfloxacin - 1150 15T uuuImalumsmuuaszezinanly
a S o ' ' ) a
MINATIZHAIBEI 1582218 Norfloxacin 1ANUAY Mnluszrinamsne svuu 24 $1ua Tasilsuamnn
N A ~ [ a ~ a Y o v asA o d%’ 4’/ E) a 4 =] =
nN3o8ay 99.0 WorMeuivlsmangasuay  mivIsnanIuildnalumsinigi 14 unndensda 13
' o | a o ' a ¢ axa ¢
ugazase 1 lumeilymims 21819098152 HINMTAATIZH MINA DUANUNUVBIIBAATIZH (Robustness) 198
4 ' a v $ Y A
msanwansznuvesmslasuntasiumsndanedni msldeunlas azvesszuy UPLC 1dun quiwgi
o 4 a o @ Y . . .
voaneauY 1USuaImsda 6as1msInaved 15aza1edIng 1azIpeazued Trifluoroacetic acid 14 15azad
@ J Y o a =
M NUNUANUINE W03z TSN INNIHMNToMKUUAYEY USP4L (2) LAYMIATIV BUANNLT NT
4 ' Y
(peak purity testing) WUNNA Norfloxacin U3 N5 (spectrally homogeneous) 135 co-elute vude lifimstuitlon
1 Y
voa 150uluNAll MINA BUVATINAVDINITATIINULUAZIANAVDINITHUFIUTUIIUDY Norfloxacin  UA1
iy 0.06 taz 0.18 Tulasnsudeianans auaidu
ad A o d%’ d’ld Aas A < 9 a < Y a Y o o a =4
3% UPLC fisnnyuildludinae s7a50 1¥naimszvivss  wiseandsuiamsleaimazaigounse

v oA A % ' a 3 v @
organic solvent) M3l unodNINUMAN 30 osrarte a1y anulUFuilumstaognodul
g q U El

U

' v v

un 31l
ama I a . @ a 9 A o K AaA
’J‘ﬁ’J!ﬂﬁ'lgﬁﬂiiJ'lm Norfloxacin Gluﬁﬁi]ﬂ‘ﬂﬂﬂﬂ UPLC NWAHIVUUNANUIHUE Nﬂ]ﬂﬁi%ﬂﬂiﬂill'ﬂ'ﬂﬂi?w
Y o o o a v A ¢ o A ° a o
ATNUVDNIUUAVDINTITIYIUDN ﬁiﬁﬂlhiﬂ?ﬂUDWMWﬂiQﬁ 41 (USP41) ﬁﬂ)'liJi]HW'l%Lﬂ'w%\i"U’éN)% (selectivity/
[ . a Y .
specificity) 130N Norfloxacin 990910 Related compounds 4 yiialdun Norfloxacin related compound A,
Norfloxacin related compound E, Norfloxacin related compound H, Norfloxacin related compound K g 13
o A ' a a ' { . I~ 9 ' a s
MeA9U9 061935z “NFAIN AN (accuracy) ANNINGY (precision) ANMITUL “UATIVOIFIIMIAATIEN
. . o @ J Y ana '
(linearity and range) FIUVINANNUNY (robustness) AINHANINUNNITATID E]“]Jﬂ’JWiJQﬂ@]ENﬂJ?NJ%’Jlﬂﬁmfiﬂlﬂ\i ICH
. . aga Y oA A Y a <Y a Y a ada < a
guideline ATUANNUYPNADINIUTOND  $AIN 6],G])'L’JE“I'l’)lfﬂ'i']%Wuf]ﬂ TMWiﬂﬁﬂﬂiiJ']ﬂ!ﬂ']icl% 131N J‘ﬁ’lmi']zﬁﬂilﬂﬂl

Norfloxacin Tuiagaudae UPLC  wiseth lldiluisunesgmluiealfiams

pannssnilszmea

A A a s ' Aq Yo o o av 2 A (= Y a
6lJ?JﬁlJ?J°1J1/‘l'i$ﬁ]i]nl AYUAMNWITU LINGNTUUN !‘]JL!@EJN MQVIi‘HﬂHLHZUWﬂﬁWNWH’J%U Llﬁzlﬂuﬂﬂiﬂ]ﬂ']ﬂ?u?“mﬂﬁ
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Y Y ada d I~ ~
MINAUHUATNA @‘]Jﬂ'Zl13»@ﬂﬂ@ﬂ']ﬁ?!ﬂ513ﬁﬂ1!!ﬂﬂ“§ﬁﬂﬂﬂ‘i1°ﬁﬁ/‘lﬂ "lﬂiwam BN

(Method Development and Validation of Clorazepate Dipotassium Capsules)

a = d a
Irsald noa w1
gn 1oy N-
il “3gangaga*

Abstract Clorazepate dipotassium is a drug in benzodiazepine group of the treatment of anxiety disorders.
They are available in Thailand as capsule, but USP has only monograph of tablet. Bureau of Drug and Narcotic
was necessary to evaluated according to various drug registration. Thus, analytical procedure for identification,
assay, related compounds, uniformity of dosage units (content uniformity) and dissolution were developed and
were validated in order that determine to Standard Operating Procedure (SOP). In this study, Identification,
assay and content uniformity for clorazepate dipotassium could be obtained under the following HPLC
condition: column Acclaim C18 5 wm 4.6 x 100 mm, mobile phase composition of buffer solution pH
7.5:acetonitrile (7:3). Related compounds-method I for nordiazepam could be obtained under the following
HPLC condition: column Mightysil RP-18 GP 5 um 4.6 x 150 mm, mobile phase composition of water:
acetonitrile: phosphate buffer solution pH 8.0 (5:4:1). Related compounds-method II for 2-amino-5-
chlorobenzophenone and unknown impurity could be obtained under the following HPLC condition: column
Mightysil RP-18 GP 5 um 4.6 x 150 mm, mobile phase composition of water:acetonitrile:1M Tetrabutylammonium
hydroxide in methanol (110:90:1). Dissolution condition was 0.01 N Hydrochloric acid as dissolution medium,
paddle as apparatus at speed 50 rpm, time of 30 min and using UV spectrophotometry. The results of specificity,
linearity, accuracy, precision, intermediate precision, filter effect and stability of standard solution and/or
sample solution were all comply with acceptance criteria. This indicates the suitability for the laboratory and the
specific analytical method of intended use for quality assessment of clorazepate dipotassium capsules.

Keywords: HPLC, Clorazepate dipotassium capsules
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FAUNIALIAN WAA NTNUINYIAT ATNITUNNY DUUANUUN UUNYST 11000



15615781 UN 26 AUUN 1 NNSIAN-LNEIEW 2563 19

¥ ' @ 1 A a o
UNAALD  naendmm lalwun @ouiadluenguuulelandiu 7 I¥asermiiandna lulszmeained

' o o a a o w < AN
mwzgluuuealaa uame wigewimidtmasgu wsveudanaondwn lalwum Heunniu  nine
@ a Y a s Ya 1 = o o A 1 @ = Y o v
wazdag wAnvzAesnIzH lasldisuaaznzidioumsueiuananu  39ldWauuazna eunNugnAes

ada 4 o @ [ 4 a @ o w a
oI N ziewnlganaesidmwn lalwun 1Fou mSuasivenanval USudie 1y USua related
° o ' o 4 2 a o o A wa
compounds AN 111 WOVEIAIARUALYA LazmMIazaeveIAae e lRdultinasgiu miuRewlfiians
o & a o ¢ a o o o H o !
lawadall Fasavmendnual Ysmaden Ay uazany it wevesdaen 19 HPLC wl AN Acclaim C18
4 { o s
5 um 46 x 100 mm Wl waeun 1sazanetivwes pH 7.5 : Acetonitrile (7:3) MW related compounds
an A a = 4 > . . A A g’
330 1 @snaueslaeduny) 1% HPLC ¢ A% Mightysil RP-18 GP 5 um 4.6 x 150 mm &l pdouf 1
.. o J aa A a a
Acetonitrile : 15azawiwiosWeo e pH 8.0 (5:4:1) MIN related compounds 35N 2 (U 2-9ziTu-5-
aaolswuladTuu waz 150u) 1¥ HPLC il AsA Mightysil RP-18 GP 5 um 4.6 x 150 mm ¥ 1adeui
Y
UT: Acetonitrile : 1 M Tetrabutylammonium hydroxide in methanol (110:90:1) HagITHIMIaz a0 i
<3 1Y
0.01 N Hydrochloric acid 1% paddle 21152 50 rpm JAR28 UV spectrophotometry HANA BUANUYNADY
° I ' y a a 5 y a
YoIANUTUNIZIZI ANuilu uase anuiutazANuieweddd Ysinam anmlSuald sansgnuves

@

@ [l ' [l 1 J @ @
AINTDIULASANUAI NITNUD 13ﬁ$ﬁ?ﬂh1@lﬁ;§1ullﬁ$/ﬁéﬂ 1302019MIDYN wmmgiumammmmiﬂamunﬂméﬁ)@
ad;d

~ A Yo s ~ ~ Y
TUINUANUIINE Nﬂﬁ]gsl“]f’]lﬂﬁ'lg‘ﬂﬂmﬂ']wﬂ1llﬂﬂ“yaﬂﬂ@§1mlw1/] vlﬂIWln/] l“]ff]llllﬂ
o = =) = =
fc]mu!ﬁ]ﬂ]: IOYNLDAY, fJnLﬂﬂ‘]éaﬂaaj]mle UlﬂIWln/] [SifdbN}

o
Unmn
= ~ I @ 1 . . = Y o a . A
Aaesdmn lalwun L“BEJ&JHJ‘L!G]’JEJﬂUﬂQN Benzodiazepines Hlase Snunanmaniiilu benzene ring LYY
4
AONUND diazepine ring DINYNTAD o laeduny BZ-receptor ud "wal Gamma amino butyric acid
Aa 1o yaé’ v & o = o va o =~ <0 a
(GABA) mmgmqm"lﬂﬂﬁuu (1) ﬂmﬂumqaaﬂqmﬂizmﬂ 4 MUNITEINFUYYAING aaﬂqmﬁmmmmzﬂiz m
W.A. 2559
= = < v 1Y ] a o A < A a Y
muqugmamwmw laTwun 1@ow Lﬂuﬂﬂuu*ﬁyﬁmmammwm WA 2561 VY U (2) wWuennen s
IS
u

funn ludsemainedismhemmz lugdivewadga Tufilugiuuvendia uddse wSgemsm USP)

a

an ° [ < = =y J qﬂz’ o o w @ a A Y o a
Wumig msvendanaen@mn lalwun Feumniu 3) Jagiiu ninewaziag waadeldmmsimzd
A =) S ya a o o 1A 1 @
onuguammnewnlyanaesi@mmn lalwun oy TasldFamwnziboumsuer nundanuuanaieiulyl
1 Y a Y o @ ada 4 o @ o o
lungazdwaa 91dmmsiauIsinnzvewalaga aaes@mn lalwun Fow wmsumsasivenanyal 1w
YFmadien A YT related compounds AN 1 WoVBIRIMWELAYYA HarMIaraIEYDIRI TaglTy
ama o ] ° 9 a o A ° $
nMsanzieulanae I laTwun Feuaua151e1 nigowsim atiufl 41 (USP 41) (3) nazmsendiju
o A Y ama 7 o I 9 °
AUN 17 P 17) (4) NA DUANNUYNABIVOITAATILH 1AgINIna auanwilul uase ANUTUNIZIILId
[l 4 a a ° y a Y o
ANuuutazANNNewedls Ysmum anvmlsnld mansznuvesdinsewazaNuA MWUBI 150za10
A o ' A N oA Y A A gy o Y3 ax Hq 9
WMATTIULAZ/MTD 15azateaI0e1e e ld ldnadnsiziigndes Wedela wazihmnlniuituasgunly

woslfiiams lumsanmaunimendyanaesidmn lalwun @euselu
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3 auazitms
1. 1IN
- Clorazepate Dipotassium (DMSc Reference Standard)
- Nordiazepam (DMSc Reference Standard)
- 2-Amino-5-chlorobenzophenone (DMSc Reference Standard)
2. A70819
- @70814 Clorazepate Dipotassium 5 mg per capsule
- Placebo ¥D4A17981
3. In30sile
- High Performance Liquid Chromatography, Diode Array Detector (Dionex, Ultimate 3000 RS)
- UV-VIS Spectrophotometer (Perkin Elmer Lambda 35)
- 708-DS Dissolution apparatus (Agilent Technologies)

v ada d
MINAUHNITAUAIICYH (Method development)

= 9 A A 9 o = = A A s o o ama Pz o an

Anvdoya o 13NNV JamIey 13al, 1nTeddonazglnsal MMINAUIITAATIEH IaadT
a Jo o < ° o a o A v 9 o 7
WnTEd wmsveuianaendmm lalwun Fou awdiseves wigewsmniun 41 (3) luiadeasiendnual
a o o o a 5 o ' 1y o 7
Ysnadie 1Ay UJ5ual related compounds HazANy W woBIGIwIMBUAYgE WlTUANNEIVRINEAN

i\ § 9q ¥ o A & ° i g9 o 1
HPLC 1o l#ld5zozna1 “uas aauauguugily autosampler 11w 15°C tiold 1sazatemasgiunazdied
A o o o H o Py 4 o ama 7o o
lumsunlsunadie dguazany i wevesiinlinnuas amlaaaru 135 Inszd msvewnlga
o 4 o A o Y o o

Aaodwn lalnun Foy awamsewesgjuniivi 17 @) luiidemsna sumsazarevesdaen w1l

. & . L A quy | v
medium 111 0.01 N Hydrochloric acid 11l a4 Amax veannue1Inaula

MInsIenanyal (Identification) taziSanaudiaen 1A%y (Assay) (3)
- 158¥@WANATTIU Clorazepate Dipotassium (AU 0.05 mg/ml)
- 13azangdiede (ANUTNTY 0.05 mg/ml)
- Chromatographic condition:

Mobile phase: Buffer solution pH 7.5 : Acetonitrile = 7 : 3 (Isocratic)

Column: Acclaim 120, C18, 5 wm, 4.6 x 100 mm (Dionex, USA)
Column temperature: 25°C

Autosampler temperature: 15°C

Detector: UV 230 nm

Flow rate: 2.0 ml/min

Injection volume: 20 ul

- System suitability: Standard solution
%RSD for 5 injections of Clorazepate Dipotassium: NMT 2.0%
Asymmetry of Clorazepate Dipotassium: NMT 2.0

AUNMIBONTU: 90.0-110.0% of the labeled amount of Clorazepate Dipotassium
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Related compounds-Method I (3)
- 158ZAWNATIIU (ANUTUTU 0.01056 mg/ml)
- 13azangdiede (ANUTNTY 0.6 mg/ml)
- Chromatographic condition:

Mobile phase: Ultrapure water : Acetonitrile : Phosphate buffer solution pH 8.0 =5 : 4 : 1 (Isocratic)

Column: Mightysil RP-18 GP, 5 um, 4.6 mm x 150 mm (Kanto Chemical Co., Inc., Japan)
Column temperature: 25°C

Autosampler temperature: Ambient

Detector: UV 232 nm

Flow rate: 1.5 ml/min

Injection volume: 20 wl

Run time: About 32 min (Not less than twice the retention time of Nordiazepam)
- System suitability: Standard solution

%RSD for 5 injections of Nordiazepam: NMT 2.0%

Asymmetry of Nordiazepam: NMT 2.0

J @
INAUNNITYDNIY: Not more than 2.0% of Nordiazepam

Related compounds-Method II (3)
- 132E@PNINTIIU 2-Amino-5-chlorobenzophenone (mwmﬁl’fwffu 0.0075 mg/ml)
- 13azangdiede (ANUTNTY 1.5 mg/ml)
- Chromatographic condition:
Mobile phase:  Ultrapure water : Acetonitrile : 1M Tetrabutylammonium hydroxide in methanol

=110 : 90 : 1 (Isocratic)

Column: Mightysil RP-18 GP, 5 um, 4.6 mm x 150 mm (Kanto Chemical Co., Inc., Japan)
Column temperature: 25°C

Autosampler temperature: Ambient

Detector: UV 238 nm

Flow rate: 1.5 ml/min

Injection volume: 20 wl

- System suitability: Standard solution
%RSD for 5 injections of 2-Amino-5-chlorobenzophenone: NMT 2.0%
Asymmetry of 2-Amino-5-chlorobenzophenone: NMT 2.0
Lﬂmcﬁ’mi goX5V: The sum of all impurities, other than Nordiazepam, found in Method I and Method II is not

more than 0.5%
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ANN ﬁ'u mmmé‘fwwimmﬂcga (Uniformity of dosage units, Content uniformity) (3)
14 ”I'iﬁ%ﬁ?ﬂ‘ﬁm‘l/‘lﬁ]{, mobile phase, 132AYNINTIIU 1AL Chromatographic condition miloulu Assay
- 13azangdiede (ANUTNTY 0.05 mg/ml)
- mmcv‘fmﬁamﬁu: - Acceptance value (AV) of 10 units is less than or equal to L1
- Acceptance value (AV) of 30 units is less than or equal to L1 and no individual content

of any unit is less than [1-(0.01)(L2)]M nor more than [1+ (0.01)(L2)]M

m3azaavanen (Dissolution) (3, 4)

- 158Z@WINATTIU (ANUTUTU 0.0055 mg/ml)

- 13azanediede (ANUTUTY 0.0056 mg/ml)

- Dissolution condition:
Medium: 0.01 N Hydrochloric acid, 900 ml
Apparatus: 2 (paddle), 50 rpm
Time: 30 minutes
Procedure:  31AT12H 1308m8@1061989035 UV TasTaminisgandun $iinnwenndu 240 nm

fFeuneuny azaremnasguludimazarsfeinu

Tolerance: Not less than 80% (Q) of the labeled amount of Clorazepate Dipotassium is dissolved in 30

minutes

aQ d = . .
IBMING émﬂamgnﬁ'muazmmmmsﬂamu (Validation Procedure and Acceptance

Criteria) (5)

1@0d19emA9a Clorazepate Dipotassium 5 mg per capsule 1u2u 200 uadga valiazidoauay
i wdhuiiefety nazia3ounae Placebo veaiaed tite1Flumsna PUAUYNABIVBIITMIATINONANHD
(Identification), ¥1TWAAI01 1Ay (Assay), AW W NOVDIAIIABLALYA (Uniformity of dosage units,
Content uniformity), Related compounds-Method I, Related compounds-Method II HAZATAZAYVDIAIY

(Dissolution)

MIna aummgnéf@amaﬁ%mnmné’nyaﬁ (Identification), ¥W1U33afen 1Agy (Assay), AN ARTLLY
éf:nmﬂ'aum]cya (Uniformity of dosage units, Content uniformity) (5)
1) Specificity:

- 11J581NB1 retention time 118% spectrum YD Clorazepate Dipotassium 11 15020181103 §1ULALAIDEN
peak purity UBd peak @781 1A HAZYNTIUNIUVD placebo peak

- INUAANTEONTY: Retention time LAY spectrum Y9I 130zAwNInTFIULazdI961 luandreiu lilims
TUNIUVDN impurity ﬁluq {lagplacebo peak
2) Precision:

- IP3PUAI0619IUIY 6 81?1, AnT12¥1 1530 Clorazepate Dipotassium 1ABUM) 139221031ATF I

- INUNAMIBONSY: %RSD = 2.0% (n = 6)
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3) Intermediate precision:

- 19380 15aza1oNINITIULeY 15azadlediuniouluiade precision TaoaToudiedaniuIl 6 4
miminlnngiuaazay, 3n2MLUTINA Clorazepate Dipotassium Ul 1582a1031ATFIU

- AUIUNM %RSD (n = 6) VOWAANUATIEH MMIITeuiey system suitability 11 %RSD (n = 12)
A& nnmsinszidaetindinziin 2 au

- AMMIIONTY:

1. System suitability: Standard solution
9%RSD for 5 injections of Clorazepate Dipotassium: NMT 2.0%
Asymmetry of Clorazepate Dipotassium: NMT 2.0
2. %RSD (n = 12) = 2.0%
4) Accuracy:

- 19303 158210 Spiked placebo: ATHNANMYUTY 5 FEAY (0.025- 0.075 mg/ml, 50-150%) 5% auay 3 qﬂ
Sins12f11/518 Clorazepate Dipotassium ifnadly) TaoRadodreay 3 w1 feuiy 15ATMYNINTFIY

- IAMNMIIONTY: %Recovery 1A 98-102%

5) Linearity:
5.1) Linearity Y94 system:

BT E TR 1702019019331 Clorazepate Dipotassium 1u53ﬁummwﬁ'u%’u 0.025, 0.04, 0.05, 0.06 uag
0.075 mg/ml (50-150%) ANMANTUAL 3 g waz Panswl “uasa AN “uRugsEnI peak area LAY
ANUTUTUYRY 1TAZAINATIIN

- mmcﬁmsﬂau%”u: The correlation coefficient ¥f1 0.995

5.2) Linearity Y849 method:

- WHaMs¥i15ua Clorazepate Dipotassium fawaaly luseduanusudu 0.025, 0.04, 0.05, 0.06 L@
0.075 mg/ml (50-150%) ANMTUTUAY 3 1 1t Accuracy Maz $19n3190 uasa Ay “uiiusszrang
peak area HagANNTNTUYY Clorazepate Dipotassium

- mmcv‘fmﬁamﬁu: The correlation coefficient 31 0.995
6) Range:

vimai 1491nM31 Linearity accuracy 182 precision MfuuaRanNusuduildlunmsinsei
7) Filter effect:

- 1lSouiioun peak area U89 Clorazepate Dipotassium S¥¥319 13082010M1ATFIUNTD 13azaefIegai
centrifuge 1an (”hjw'mmimmﬁ"m membrane filter) (1D ﬁazmﬂmmgmw?a Wiﬁzmﬂﬁ’mdﬁﬁﬂiﬂﬂﬁl’m membrane
filter 1A PVDF (VentriPure) 17 mm Yu1® 0.45 um HIowia Nylon (VentriPure) 17 mm U418 0.45 um

_INUAMIONTY: %Difference < 2%

8) Stability test: ANHIANUAI NMNVDY 15AZAWNIATFIULAL 15azaedIndaiing 24 uay 48 $21ug
- 19300 1TazaIAITIULaE 1Tavatedediuiouluiade Precision taziINAnEIANAY MNd 2
Az Ao AU autosampler Y9UATEY HPLC A 15°C nagiiuly Moy ‘ﬁqmwgﬁ 2-8°C 1INAIATITHIRBURY
ﬁagmfmmsgmﬁm%nﬁuiwﬂuudaﬁu

- inaaimssesy: euifeuysina Clorazepate Dipotassium ﬁmﬁaaé“lwff"ﬂmﬁ 24 uaz 48 lagazdes

HANANNY 1302ABNNITIULDY 1raraefoduiisioniulunad o lifu 2% (%Difference = 2%)
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MINA DUAINYNABIVBIID Related compounds-Method I (5)
1) Specificity:

- 11J581MB1 retention time 1A spectrum Y4 Nordiazepam 11 1502181103 §1ULALAIDEN § peak purity
VD9 peak A8 IAY HATAMITUNIUVOL placebo peak

- INUANTUONTY: Retention time LAY spectrum Y9I 13azAwmInTgIULazd61 luandeiu lilims
TUNIUVDN impurity ﬁluq {lagplacebo peak
2) Precision:

IN38UAIBENIUIU 6 81?1, A2 Nordiazepam 1fBUM 130za103nATF I

- INUNAMIEONSY: %RSD = 5.3% (n = 6)
3) Intermediate precision:

- 930y 1sagmeATsIULay 1savatwiietiaieuluiiade precision TaumIoudind1anIuIu 6 1 s
Wnimszruaazay, In51eHvlTun Nordiazepam 1Hioufy 15azaeuasgiu

- MUIUMT %RSD (n = 6) VowAazin ALY MM5Seuiey system suitability 1aE%RSD (n = 12) i
Ignnmsianeidaeining iz 2 au

- IAMNMIIONTY:

1. System suitability: Standard solution
%RSD for 5 injections of Nordiazepam: NMT 2.0%
Asymmetry of Nordiazepam: NMT 2.0
2. %RSD (n = 12) = 53%

4) Accuracy:

~ 1930y 15aza8 Spiked placebo: WIBNANUTUTY 11 ¢ mJ (0.012-21.0 ug/ml, 0.1-175%) 52AUAL 3 cm
Sins1zf/51a Nordiazepam fiduaslll Taeadiegiaaz 3 1 Feuiy 15ATMININTFIY

_IMIgeNsY: - Accuracy 0.1-5.0%: %Recovery 1A 80-110%

- Accuracy 20-175%: %Recovery 1A 90-107%
5) Linearity:
5.1) Linearity U84 system:

- 19303 138¥0NIATIIU Nordiazepam JUTZAUANMANTY 0,012, 0.024, 0.06, 0.12, 0.24, 0.6, 2.4, 7.2,
12.0, 14.4 18g 21.0 ug/ml (0.1-175%) anududuag 3 g oz Danl "uasan aan “iLEsEH g peak
area LAZANNAUTUYDY 15AZAWINATFIU

- mmcvfmﬁaau'%'u: The correlation coefficient ¥A1 0.995

5.2) Linearity Y949 method:

vhwamsvSunes Nordiazepam fidwasly) Tuszdunnududu 0.012, 0.024, 0.06, 0.12, 0.24, 0.6, 2.4,
72, 12,0, 144 uag 21.0 ug/ml (0.1-175%) aNududuay 3 4 nate Accuracy ag 1193 “uasaL A
AW “WRUTILNIT peak area 11ATANNTUTUYDY Nordiazepam

- mmcﬁmﬁaau%'u: The correlation coefficient ¥A1 0.995
6) LOQ:

_13on Spiked placebo THTHAMIdLAITY LOQ WM 10 41 Aastiaz 1 @, Imsizivmliine
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1] Y
Nordiazepam Miawasll TasRadaedeaz 3 an ey 15azatenasgiu
o 1% 1

- INUNNITYDNTUY: %Recovery A1 80-110% 11aL%RSD n=10) = 7.3%
7) Range:

° Ay Y 3 3 ) . ° ' Y Y Aq Y a 7

mwaﬂﬂmﬂmim Linearity accuracy precision a2 LOQ nMuuaraNuavdun 15 lumsinsz
8) Filter effect:

- 1fSoufonan peak area ¥94 Nordiazepam 5¥HI 1302a10WIATTIUN centrifuge 1A2 (lruMINT0S
fe membrane filter) LAY ﬁazmﬂmmgmﬁﬂim@’fm membrane filter %@ PVDF (VentriPure) 17 mm YU
0.45 wm n30¥1in Nylon (VentriPure) 17 mm YU19 0.45 um

o 1%
- INUNNITYDNTU: %Difference < 2%
9) Stability test: ANYIANUAT MWV 1TAZAWINATTIUANIA 24, 48 waz 72 F21ua
o ° { 3
193N 15azaonIIuidouluiite Precision tazihmd@nIANUAL MwA 2 ang Ao nulu
4 { o < < { N ° ° a s o
autosampler Y94A509 HPLC 9 25°C wagnulu §iou hguugd 2-8 °C dnndwsgiieuny 15azaio
A o & . " o
masg e vy lunaaz Ju
4 @ = = a . > = [l o A Y 1
- nUAMIEaNsU: fSeumeuua Nordiazepam Mviaoaglusiluan 24, 48 uaz 72 TasazAvauana
' ¥ v
iy 1sazaeasguiwsoniulunaii o iy 2% (%Difference < 2%)

PMINA DUAINYNABIVBIID Related compounds-Method II (5)
1) Specificity:

- 11fSeUNeY retention time LAz spectrum U®4 2-Amino-5-chlorobenzophenone Tu 13020YNINTTIULLAL
70819 @ peak purity U4 peak A8 AY UATANMITUNIUVOI placebo peak

- INU9ANTEONTY: Retention time LAY spectrum Y9I 130zAwNInTgIULazd61 luuandeiu lilims
TJUNIUVDY impurity ?]"uq {lagplacebo peak
2) Precision:

IN38UAIBENUIU 6 81?1, AT 1 133 2-Amino-5-chlorobenzophenone (HEUAY 15a2a1BIATTIU

- INUNAMIBONSY: %RSD = 5.3% (n = 6)
3) Intermediate precision:

- 1930y 1sagmeIATgIULay 1savatwdietiaiieuluiiade precision TaumIoudindaniuIu 6 1 w3
Wndmszruaazay, 1A51eH1L308 2-Amino-5-chlorobenzophenone ABLMI 13aza183NATFIU

- MUIUMT %RSD (n = 6) VowAazin ALY MM5Seuien system suitability 1aE%RSD (n = 12) i
Igmnmsianeidaeining iz 2 au

- IAMMIIONTY:

1. System suitability: Standard solution
%RSD for 5 injections of 2-Amino-5-chlorobenzophenone: NMT 2.0%
Asymmetry of 2-Amino-5-chlorobenzophenone: NMT 2.0
2. %RSD (n = 12) = 5.3%

4) Accuracy:

_ 19303 158218 Spiked placebo: ATINANMANYY 11 5LV (0.0375-12.0 ug/ml, 0.5-160%) seAVAL 3 Gﬁyw,
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A5 1WMSI8 2-Amino-5-chlorobenzophenone Tuduadll Tasiadaesiaas 3 1 iouiy 15AzMYNINTFIY

CIAMNMIBONTY: - Accuracy 0.5-60%: %Recovery U1 80-110%

- Accuracy 100-160%: %Recovery 1M1 90-107%
5) Linearity:
5.1) Linearity U84 system:

- 19301 15AZA1ONIATFIY 2-Amino-5-chlorobenzophenone TUTEAUAMMANTL 0.0375, 0.045, 0.06, 0.075,
0.15, 0.375, 1.5, 4.5, 7.5, 9.0, 12.0 ug/ml (0.5-160%) ANMTNTUAL 3 g waz 2anal “uaan aenny
“UWUFTZMIN peak area tAZANMTUTUYDY 1T0TAWINATTIV

- mmcﬁmﬁaau%'u: The correlation coefficient 11 0.995

5.2) Linearity Y849 method:

_viwamsvSunas 2-Amino-5-chlorobenzophenone Midwaslyl Tuszdunnududu 0.0375, 0.045, 0.06,
0.075, 0.15, 0375, 1.5, 4.5, 7.5, 9.0, 12.0 ug/ml (0.5-160%) ANMTUTUAL 3 1 mnade Accuracy 182 $19
A3 *UATaL AIANY “WIUTIENI peak area 11AZAUANTUVDY 2-Amino-5-chlorobenzophenone

- mmcﬁmﬁaau%'u: The correlation coefficient 31 0.995
6) LOQ:

- 19383 Spiked placebo 1HHANMANTUINN LOQ mmu 10 41 Fe0d1eaz 1 41, InnzimlTin
2-Amino-5-chlorobenzophenone mmm"lﬂ Taonad0619az 3 clﬂ Meuny 150LDPNIATIU

- InaaMIBoNsY: %Recovery 1A 80-110% 11az %RSD n=10) = 11%

7) Range:

¥ wait 1893 Linearity accuracy precision 18z LOQ mimuageanusuduildlumssinszd
8) Filter effect:

- ufSeuiiioua peak area Y9I 2-Amino-5-chlorobenzophenone ¥ 158LAONIATTIUHTO sazanefedai
centrifuge 1an (]lliﬂhumiﬂif]\iéhﬂ membrane filter) (D1 ﬁazmﬂmmgmw% 15613@118(;1”36811\1ﬁﬂ58\1@9]}’38 membrane
filter Y@ PVDF (VentriPure) 17 mm Y419 0.45 um N3oviin Nylon (VentriPure) 17 mm UY41A 0.45 um

- N385 Y: %Difference < 2%

9) Stability test: ANEIANNAT MNVDY 13AZANENIATIIUIAZ 1TazA0FI06 197191 24, 48 1Az 72 F2Tu

_won wazaemasguuas azaedediumienluiive Precision tazimAnyAuAs M2 ane
fio 1Aulu autosampler wouATEs HPLC i 25°C uwawmfvlu §Bu figuvgh 28 °C ihwndnaeifieudy

ﬁaxmfmm5;@1uﬁm‘§au§u1mﬂuu@iaz‘m

_inaaimssewsy: nfieuifieutTine 2-Amino-S-chlorobenzophenone fividoog ludaTusdi 24, 48 wag 72
TasazAoAnANAY 15aza10INATTIULAY 15azmaﬁaadwﬁm?ﬂwﬁuiunmﬁ 0 13tAY 2% (%Difference < 2%)

MINA DUANNYNABIVBIIBN3AZA 18V IEN (Dissolution) (5)
1) Specificity:
-fouNey UV spectrum U994 Clorazepate Dipotassium 11 1302210010511 1308221987081311a2
15ATUH U

@ o v . o
- IUNMITYBNTU: UV spectrum UDI 15a80WHUIATIIU - 199SDYAIDINLUAY 15a80UH nllmmwmﬂu
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@ o

waz lufimssuniued it 1Ayves placebo taznlasnunilaya

2) Precision:
- IP3OUAI0619IUIY 6 cﬁyw, AAT12¥1 133N Clorazepate Dipotassium 1ABUM) 1392a1031ATF 1
- INUNAMIBONSY: %RSD = 2.0% (n = 6)

3) Intermediate precision:

- 19380 15aza1oNINITIULeY 15azaodlediuviouluiave precision Taoa3oudiedanIuIl 6 i1
"mfnininsgruaazay, 1051213 Clorazepate Dipotassium Hgufy 15ava1eiATsIu

_ MU %RSD (n = 6) Yeuudaziindm Iy nsnFenifiou %RSD (= 12) #ildnmsamsizy
Sorinding iz 2 au

- INUINAMIEONSY: %RSD (n = 12) = 2.0%

4) Accuracy:

_i3on 15aza10 Spiked placebo: IA3EUANUITUTY 5 5EFY (0.0028-0.0083 me/ml, 50-150%) ez 3 4,
3195125108 Clorazepate Dipotassium fidwasl) euiy 150LABVINTFIU

_IAMNMIIONTY: %Recovery NAN 98-102%

5) Linearity:
5.1) Linearity U84 system:

- 19303 158¥8NIATTIY Clorazepate Dipotassium 1Us¥@UANMTNIU 00028, 0.0044, 0.0056, 0.0067
1ag 0.0083 mg/ml (50-150%) ANMYNTUAL 3 g uay el “uasan aann “uRLEIEHN UV absorbance
HAZANMTUTUYDY 15AZAWINATTIU

- mmcﬁmﬁaaﬁu: The correlation coefficient 11 0.995

5.2) Linearity Y94 method:

vhmamsn/3mes Clorazepate Dipotassium fidnaa’ly Tuszduanmdudu 0.0028, 0.0044, 0.0056,
0.0067 11z 0.0083 mg/ml (50-150%) ANUTUTUAY 3 1 1t Accuracy taz 130519l “uasan asnnw
“UNUTILNII UV absorbance 1azANMANTUVD4 Clorazepate Dipotassium

- mmcﬁmﬁaau%'u: The correlation coefficient 31 0.995
6) Range:

o Ay v o . . .. o 1 Y 9 Aq 9 a 4
mwamllﬂmﬂmim Linearity accuracy Qg precision nmMuuarNaNuuiun 1Flumsinsz

7) Filter effect:

- 1fSeuie A UV absorbance U043 Clorazepate Dipotassium ITUIN wmxmﬂmmgmw?a ﬁazmaﬁuadwﬁ
centrifuge 1187 (1AIUMINTBIAIY membrane filter) 11AZ 1302AWIIATIIUNTO 150za18f108197N50980 full
flow filter ¥1ia9 UHMWPE (Agilent) ¥11@ 10 um @%@ PVDF (VentriPure) 17 mm %119 0.45 um

- INAIM3BONSY: %Difference < 2%

8) Stability test: ANEIANAL NNV ﬁazmﬂmmgmﬁnm 2, 4 uaz 5 1709

1950 1Tavmeasgumilouluiide Precision tazinAnmIANUAY A 25°C nTiaszdifiou
fu ez uiiatuindunsen S

- inaaimssensy: WieuMeut/Sina Clorazepate Dipotassium ﬁmﬁaag TusaTuadt 2, 4 uaz 5 Taoez
Foauanaariy wmzmem1w5§1uﬁgm§auﬁﬁu"lul,aawﬁ 0 3y 2% (%Difference < 2%)
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'
A

o b4 a o o w a 5 o '
NaNYMU mﬂﬁmmmm 1YY ﬂilﬂm related compounds A7 UL mmmmﬂmmmﬂma LHAZNIIASIgUDN

fen'ld

HAMSAN

A g yama P & ' o o A PR - A
WaldsAATIEHNNAVY WU WTOUEN 15 1AYDONIN 10U 18 lutimsdualeuwes 159U uag

Tufimssuniuves placebo (A33UN 1 D 4)

400-Clorazepate.01062018-1 42 $td. Clorazepate Dipotassum-1 AoLvis.1 400-Clorazepate-01082018-1 #11 Precision-1-1 s
300+ 300+
1- Clorazepate Dipotassium - 4610 1- Clorazepate Dipotassium - 4,603
1004 100-
|
190EMNYNINTIIU 1502A19AI0U1
d' @ 1 o v an 1 4 2 @ o w
E‘IJ‘VI 1 1t @3 HPLC chromatogram U934 1302018NU1ATIIULATAIDYN THITVITATINONANH wisunadn 1YY

wagANw 1 wevesdIeeualya

ELAOUHAZEPATE RELATED I-15 #1 Std. vaé‘glzéﬁ; 25m%?:;{AZEPATE RELATED I-15 #6 Precision-1 WVXE\QIES'E‘
5 § 150 H
- o] :
50 ‘\ 50 A %
o _ £ S B )
190EMNYNINTIIU 1502A10AI0U1
d‘ g | o v Aad a
E‘IJ‘VI 2 11 A3 HPLC chromatogram U934 1902010 UIATIIULASAIDYN MSVIEMUTIN Related compounds-
Method 1
CLORAZEPATE-RELATED I1-3 #2 Std. 2-Amino-5-Chloro-1 uv_Vis_1 CLORAZEPATE-RELATED 13 #11 Precision-1 Uv_VIS 1
s W i W
g
100] H 100]
H
J\, 1 .
190LMNYNINTIIU 1502A19AI0U1

s 8 1 A3 HPLC chromatogram 984 13022181193 §1MUAZAID8N 115DI5H1/T181 Related compounds-

Method 11
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1398MYNINTIIU 1502A19AI0U1

s 4 1 A3 UV spectrum 193 13028003 IU8AI0610 MFUITHINITAZAI0UDIAIN

HANINA BUAINNYNABIVDIITATINENANEEl 1SinadIen fy UTa related compounds AW
1 wevesdounlya uazmsazawvesian Tuiidernuiiu *uass anutumnznges anwisunag
AMiBauesds USam aimiSinald na sunnuas mwues 1sarmenaAsgIMIazMe 1saza it
wuegludranasinsseniunnido

§In309%iiA PVDE 1oz nylon vta 045 lulasmas FaldlumnlSmadien 1y anu iu wevesh
gdumlga 1U5u1a related compounds tazaiia UAMWPE wwa 10 Tulaswns 1ile1439uiy PYDF auia 045
Yulaswas Faldlumsazasuediie lilnansznudenmsiined @i 1, 2, 3, 4 uazgﬂﬁ 56,7, 8)
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a v an o ¢ . a o o w
MIWN 1 1L AIWANITNA ﬂﬂﬂ')’]ugﬂﬂﬂ\?‘ﬂaﬁ')'ﬁ@ljjﬂlﬂﬂaﬂ‘lﬂlm (Identification) 1’7’]‘1J§3J’]ﬂ!@]'38’] gy (Assay)

wazANy W wevedeImeLAllya (Uniformity of dosage units, Content uniformity)

Test Acceptance Criteria Result Conclusion
Specificity No interference No interference Pass
Precision
- Repeatability % RSD (n = 6) = 2.0% 1.5% Pass
- Intermediate precision % RSD (n = 12) = 2.0% 1.5% Pass

(Different analysts and Different days)

Accuracy (50-150%) The mean of %Recovery = 98-102% 100% Pass
(0.025-0.075 mg/ml)

Linearity
- Linearity of system (50-150%) R = 0.995-1.000 1.000 Pass
(0.025-0.075 mg/ml)
- Linearity of method (50-150%) R = 0.995-1.000 1.000 Pass
(0.025-0.075 mg/ml)
Range 50-150% Pass
(0.025-0.075
mg/ml)
Filter effect (0.45 um PVDF)
- Standard solution %Difference = 2% 0% Pass
- Sample solution %Difference = 2% 0% Pass
Filter effect (0.45 um Nylon)
- Standard solution %Difference = 2% 0% Pass
- Sample solution %Difference = 2% 1% Pass
Stability at 15°C for 24 hours
- Standard solution %Difference = 2% 2% Pass
- Sample solution %Difference = 2% 2% Pass
Stability at 15°C for 48 hours
- Standard solution %Difference = 2% 2% Pass
Stability at 2-8°C for 48 hours
- Standard solution %Difference = 2% 0% Pass

- Sample solution %Difference = 2% -1% Pass
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. v -
M31N 2 1L AIWamINA aummgﬂ@mwmﬁ Related compounds-Method I

Test Acceptance Criteria Result Conclusion
Specificity No interference No interference Pass
Precision
- Repeatability % RSD (n = 6) = 5.3% 2.8% Pass
- Intermediate precision % RSD (n = 12) = 5.3% 2.8% Pass
(Different analysts and Different days)
Accuracy
- Accuracy (0.2-5.0%) (0.024-0.60 pg/ml)| The mean of %Recovery = 80-110% 100-110% Pass
- Accuracy (20-175%) (2.4-21.0 ug/ml) | The mean of %Recovery = 90-107% 100-101% Pass
Linearity
- Linearity of system (0.1-175%) R = 0.995-1.000 1.000 Pass
(0.012-21.0 pg/ml)
- Linearity of method (0.2-175%) R = 0.995-1.000 1.000 Pass
(0.024-21.0 pg/ml)
Range 0.3-175% Pass
(0.036-21.0
ug/ml)
LOQ (0.83%) (0.036 pg/ml)
- Signal-to-noise ratio Signal-to-noise ratio = 10 34 Pass
- Precision %RSD (n = 10) = 7.3% 3.0% Pass
- Accuracy The mean of %Recovery 105% Pass
= 80-110%
Filter effect (0.45 um PVDF)
- Standard solution %Difference < 2% 0% Pass
Filter effect (0.45 um Nylon)
- Standard solution %Difference < 2% 0% Pass
Stability at 25°C for 72 hours
- Standard solution %Difference < 2% 2% Pass
Stability at 2-8°C for 72 hours
- Standard solution %Difference < 2% 1% Pass
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M9 3 1 AIWANITNA BUAINYNABIVBIIT Related compounds-Method II

Test Acceptance Criteria Result Conclusion
Specificity No interference No interference Pass
Precision
- Repeatability % RSD (n = 6) = 5.3% 0.1% Pass
- Intermediate precision % RSD (n = 12) = 5.3% 0.3% Pass
(Different analysts and Different days)
Accuracy
- Accuracy (0.6-60%) (0.045-4.5 pg/ml) | The mean of %Recovery = 80-110% 96-103% Pass
- Accuracy (100-160%) (7.5-12.0 ug/ml) | The mean of %Recovery = 90-107% 100-101% Pass
Linearity
- Linearity of system (0.5-160%) R = 0.995-1.000 1.000 Pass
(0.0375-12.0 pg/ml)
- Linearity of method (0.6-160%) R = 0.995-1.000 1.000 Pass
(0.045-12.0 ug/ml)
Range 0.6-160% Pass
(0.045-12.0
ug/ml)
LOQ (0.6%) (0.045 pg/ml)
- Signal-to-noise ratio Signal-to-noise ratio = 10 11 Pass
- Precision %RSD (n = 10) = 11% 3% Pass
- Accuracy The mean of %Recovery = 80-110% 106% Pass
Filter effect (0.45 um PVDF)
- Standard solution %Difference = 2% 0% Pass
- Sample solution %Difference < 2% 0% Pass
Filter effect (0.45 um Nylon)
- Standard solution %Difference = 2% 0% Pass
- Sample solution %Difference < 2% 0% Pass
Stability at 25°C for 72 hours
- Standard solution %Difference = 2% -1% Pass
- Sample solution %Difference < 2% 1% Pass
Stability at 2-8°C for 72 hours
- Standard solution %Difference = 2% -1% Pass
- Sample solution %Difference < 2% 0% Pass
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4 9 a o . .
ﬂ]i]ﬂ‘ﬁll L ANANITNA fmmmgﬂ@mwmﬁmﬁazawmawnm (Dissolution)

Test Acceptance Criteria Result Conclusion
Specificity No interference No interference Pass
Precision
- Repeatability % RSD (n = 6) = 2.0% 1.0% Pass
- Intermediate precision % RSD (n = 12) = 2.0% 0.9% Pass
(Different analysts and Different days)
Accuracy (50-150%) The mean of %Recovery = 98-102% 99-101% Pass
(0.0028-0.0083 mg/ml)
Linearity
- Linearity of system (50-150%) R = 0.995-1.000 1.000 Pass
(0.0028-0.0083 mg/ml)
- Linearity of method (50-150%) R = 0.995-1.000 1.000 Pass
(0.0028-0.0083 mg/ml)
Range 50-150% Pass
(0.0028-0.0083
mg/ml)
Filter effect
(10 pm UHMWPE and 0.45 pm PVDF)
- Standard solution %Difference < 2% 0% Pass
- Sample solution %Difference < 2% -1% Pass
Stability at 25°C for 5 hours
- Standard solution %Difference < 2% 2% Pass

Linearity of system (0.025-0.075 mg/ml) Linearity of method (0.025-0.075 mg/ml)
Peak area Peak area
60.0 60.0
259
>
50.0 | 50.0 |
40.0 + 400
30.0 + 300
y=727.3682x + 0.3607 y =734.6920x + 0.1623
200 | R?=0.9998 200 | R?=1.0000
R=0.9999 =
100 - 5 L R =1.0000
0.0 L L 1 ) 0.0 ! 1 )
0.00 0.02 0.04 0.06 0.08 0.00 0.02 0.04 0.06 0.08
Conc. of Clorazepate Dipotassium (mg/ml) Conc. of Clorazepate Dipotassium (mg/ml) |

4 v v o & ' Y v a

31]‘7] 5 N3l UATI AANN T UWUETEHIN peak area LAZANMUNVUUDY Clorazepate Dipotassium 10475
o o a o o o o o '

AsddNANYA  (Identification) mﬂﬁmmmm 1Y (Assay) UATAIN WU Mﬂﬂl’t‘]\iﬁlfﬂﬂﬂuﬂﬂ%a

(Uniformity of dosage units, Content uniformity)
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Peak
40.0

35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

o Linearity of system (0.012 - 21.0 pg/ml)

y = 1.6226x + 0.0238
R? = 1.0000
R = 1.0000

5.0 10.0 15.0 20.0 25.0
Conc. of Nordiazepam (ug/ml)

0.0
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40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

Peak area

0.0

Linearity of method (0.024 - 21.0 pg/ml)

y =1.6224x + 0.0269
R?=1.0000
R =1.0000

1 1 1 1

5.0 10.0 15.0 20.0
Conc. of Nordiazepam (ug/ml)

25.0

sifii 6

v v o ' Y 9 . 2
A3 UATIE A9 T HWUTTZHIN peak area UASANUIUNVYUUDY Nordiazepam Y9495 Related
compounds-Method 1
Linearity of system (0.0375 - 12.0 ug/ml) Linearity of method (0.045 - 12.0 pg/ml)
Peak area Peak area
18.0 18.0 r
160 160 | ’
140 140
120 | 120
100 = 0 F
o0 yi=i1.3622%-0.0023 100 y = 1.3622x - 0.0026
' BrisL.0aan 80T R? = 1.0000
6.0 R = 1.0000 60 '
40 4.0 R =1.0000
2.0 2.0
0.0 1 1 1 J 0.0 1 1 1 1 1 1 J
00 20 40 60 80 100 120 140 00 20 40 60 80 100 120 14.0
Conc. of 2-Amino-5-chlorobenzophenone (ug/ml) Conc. of 2-Amino-5-chlorobenzophenone (ug/ml)

y v v o & ' )
31]‘717 N5 UATIL AR NI peak area LAZANNIUNVUUDY 2-Amino-5-chlorobenzophenone VYD

75 Related compounds-Method 11

Linearity of system (0.0028-0.0083 mg/ml)
Absorbance
0.7 r
0.6
05
04 F+ y =73.5217x + 0.0046
- S8
03 | R?=0.9999
R =0.9999
0.2
01 ¢
00 v 1 1 1 J
0.000 0.002 0.004 0.006 0.008 0.010
Conc. of Clorazepate Dipotassium (mg/ml)

Linearity of method (0.0028-0.0083 mg/ml)
Absorbance
0.70 r
0.60
0.50
0300 y = 74.4355x
0.30 R? = 1.0000
0.20 R =1.0000
0.10
0‘00 1 1 1 1 J
0.000 0.002 0.004 0.006 0.008 0.010
Conc. of Clorazepate Dipotassium (mg/ml)

a v v o & ' Y 9 . .
E‘IJ‘VIS ﬂiW\IL UATUL AIANN UWUDTIEHINY absorbance LAZANUIUNUUUDY Clorazepate Dipotassium VDN

25M3ara1ev09RIe1 (Dissolution)
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iiorhdedanaasas VIARNNNSY 5 TAaNTH T 18 10609 MNUKAINAA 3 ure WS
ST mianniuiiluidemsassendnual wilSinaiien Ay U3 related compounds 213
11 uevesiIdenAly LazMIazABYBIFIE WU Faareii wnsaldnsninseigummuesmanduat
18 Tagwuniidedsriumasgiunniidesiuiu 16 dedn (feoaz 89) iefinsanamuiiteiins iz
Ysinadaen 1Ay U3ina Related compounds-Method 11 182MIALAWUDINIEN 1WIATTIUNNAIBEN T
Related compounds-Method T WURIDENAANIATIIU WU 1 081 (Fovaz 6) uaziivenany ALY
fMedeunlya wodiedeAaNITgIL U 2 @181 (T 11) (Fa31d 5)
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9']151\1“?]5 I ANNANITNA i‘Jll'J%'Jl,ﬂi"lgﬁﬂu@')ﬂﬂ?ﬂwa@ﬂm“ﬂ

ada d
BN
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Nams IEFNLY 131 Related U31a¢ Related : mIazany
- . 0 o .
ATt 381 ALY compounds-Method I compounds-Method II o V9INIEN
U \ L% | U \ mﬂﬂﬂ’;ﬂ’] L% |
(18 fA208149) (18 f089) (18 f208149) o . |8 deeg)
(18 A20819)
AT 18 17 18 16 18
(100%) (94%) (100%) (89%) (100%)
HAIATFIU 0 1 0 2 0
(0%) (6%) (0%) (11%) (0%)
un 51

Q

= 1 ama g =~ Y ax o o 9 a wa a '
NMIANYINUI IFTUAITIEHUUNANNINNE umzclmﬂu’mmmgm T}’i51|W?NII;]‘]Jﬂﬂ?ﬁiuﬂ"liﬂi?inlﬂi"lgﬁ
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Study of the quality of ginger capsules available in Thailand

Y1 17 14 A szuee*

un 1szmwITar _ynssalt
w1 10vyR s Idin
W 199914V HaUNINa*

Abstract Ginger capsules are an herbal product which has been widely used in clinical trials in recent ten years
for treatment of a variety of symptoms such as dysmenorrhea, nausea and vomiting caused by chemotherapy.
In fiscal year 2016, a study of the quality of ginger capsules available in Thailand was carried out by the Bureau
of Drug and Narcotic, Department of Medical Sciences. Twelve samples were randomly collected from drug
stores and government hospitals which joined this study. All the samples were analyzed for identification, weight
variation, contents of active ingredients including gingerols, gingerdione, and shogaols, content of volatile oil,
and dissolution regarding the United States Pharmacopeia (USP), 38"edition. Moreover, the method of
determination for the contents of active ingredients was verified before testing. In addition, the heavy metals
and microbial contaminations were analyzed. As the results, 66.67% of the ginger capsules did not meet the
standard requirements for identification, weight variation, content of volatile oil, dissolution, and heavy metals
and microbial contaminations.

Keywords: Ginger capsules, Study of the quality
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Az UIZINede (volatile oil) ¥4 'ldanmsnaualelonn Tas 13 1dny oleoresing NWVIMAWNGW 15U gingerols,
§ o o Adg ¢ @
gingerdiols, gingerdiones, shogaols, paradols, @i zingerone FINy 13 1ﬂﬂluﬁ!,ﬂuﬂﬂﬂﬂ§$ﬂﬂﬂﬁﬁﬂﬁﬂ 6-gingerol
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HsCO HsCO -
HO HO
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8-gingerol, n=8 8-shogaol, n=8
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HO HO
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HsCO

HO

6-gingerdiol 6-gingerdione

T
|

zingiberene

y ) o o A & ¢ Y a \
s 1 Tase wyniueedlszneumuaiivouninaug (o)

4 1 U 1 Q(
ﬁiWﬂﬂuﬂ1iﬁﬂH1f}‘ﬂﬁ'ﬂNLﬂ PINYIVDI 19NQN oleoresins 1use@y in vitro 18 in vivo LFU f]‘]/l’ﬁfﬂi@ahu
A v
o = 9 a
NITONL VUDY 6-gingerol, 10-gingerol, 6-shogoal, a¢ 8-shogaol (3, 4) t]‘vrﬁ“lumimunmmmiﬂﬂﬂmwu glucose
' 4
uptake U®Y 6-gingerol UaE 8-gingerol (5) uaxmﬁmuﬂimmau%auiuﬂﬁm 1AV 6-gingerol (6) HNTNT
Y] Y] . . =y o 3
AMunnudrulagmsaams ¢ o oil droplet U 6-gingerol (7) Q‘I/l‘ﬁ@]']uﬂ']ilﬂ'l“’ﬂﬂllﬂu"’llﬂ%ﬂﬁﬂlaﬂﬂqlﬂﬂ
6-gingerol 11¢ 6-shogaol (8) qwﬁclumimum Helicobector pylon VDI 6-gingerol, 8-gingerol, 10-gingerol, LIAE
6-shogoal (9) qmﬂumﬁmummiﬂau"l E]TL%EJuIﬂfJﬂTiEJ‘]JEN serotonin receptor UDY 6-gingerol, 8§-gingerol,
10-gingerol, 1a& 6-shogoal (10)
4
UBNIINTWITUNITNA DUGNTNNLN yIineluseau in vitro Q¥ in vivo L!,E%"J fJ\?W‘UﬁWfJ\Tluﬂ'liﬁﬂB']
a a a v aa 4 Yy ' ° o
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' Y o ' RN a ! Y g
waz ulszneulnhiuszmedie (16) uadaluiimelseaumsinyvinlsum 15n0qu oleoresins Fuiu 13

o w = @ 1 v 4 a a 4
1ﬂﬂ]fluﬂ'l§’f]f)ﬂi‘|°ﬂ‘ﬁ Lmzm‘luﬁimqmmiﬁﬂymmmwmuﬁuqﬂlaQEJmmJGyaﬁummﬁuazmmmmmgmmm
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@

o J ~ @ a o A [ Y =K Yo o =2 A Ado 1
amswhsinTadleves nigowsm puf 38 duinauzditedeldvammsanmguamemalgatanismiely
R A dao : o ! o a y
Uszimalne edldmudiguamemalgadeanismielulszmalng gzl 'msaudumssuilys
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3 auazitms
1. in3esiiouazqunsal

1.1 TLC silica gel 60G F254 25, Glass Plates 20 x 20 cm (Merck)

1.2 m%"m High Performance Liquid Chromatography (Waters ']j: U 2695), Photo Diode Array Detector (Waters
f.j:‘u 2996) 1ag software (Empower 1)

1.3 1930994 (Mettler Toledo 34 AT261 tag J4 MX5)

1.4 1n30enTonh (Millipore §4 Milli-Q)

1.5 Column C18, 4.6 x 250 mm, 5 um (Shisedo iu Capcell Pak C18 MG-II)

1.6 Membrane filter ¥HA Nylon 0.45 um (National Scientific)

1.7 Syringe filter ¥R Nylon 0.45 wm (Vertipure)

1.8 1A799 Dissolution (Vankel VK 7000)

1.9 Oil bath (WiseBath model WHB-11)

1.10 Lﬂ?ﬂﬁ Atomic Absorption Spectrophotometer (PerkinElmer Analyst 800)

1.11 N32A1ENIDY Whatman® No. 1
2. 1Al

2.1 15N1@]§§1uﬁ1%}1uﬂ1‘i@li’J%Lﬂﬂﬁﬂﬂﬂi uazvf5ainar 13 Ay 1Aun USP Capsaicin RS (Lot No. I0L046)
AWUS NF50vaz 94.1, USP Ginger Constituent Mixture RS (Lot No. FOEI29), USP Powdered Ginger RS
(Lot No. F04421)

2.2 ﬁmmgmﬁ‘lﬁumim Relative Retention Time (RRT) 18un 6-gingerol (Lot No. PRF7012805),
8-gingerol (Lot No. PRF7012806), 10-gingerol (Lot No. 15010602), 6-shogaol (Lot No. 16011504), 8-shogaol
(Lot No. PRF7031503) "U’fN?jﬁ,ﬂ Chengdu Biopurify Phytochemicals

2.3 15103 HPLC grade llﬁ)uﬂ' Acetonitrile ?jﬁjﬂ Macron Fine Chemicals, USA; Methanol ?Jﬁ/f) Macron Fine
Chemicals, USA; Ethanol ?jﬁ}ﬂ Carlo Erba, Switzerland

24 19101 analytical grade 14uA Bther ?jﬁlﬂ Lab Supplies, UK; Hexane ?jﬁ/ﬂ Merck, Germany; Phosphoric
acid ?jﬁlﬁ] Merck, Germany; Xylene ?jﬁlﬂ Baker Chemical, UK; Hydrochloric acid ?Jﬁ/f) Carlo Erba, Switzerland;
Sulfuric acid ?jﬁ/ﬂ Carlo Erba, Switzerland; Nitric acid ?jﬁ}ﬂ Carlo Erba, Switzerland

2.5 E]Wiﬁlé’ﬂ\u‘:]ﬂ:ﬂ ?jﬁ'ﬂ Scharlau, Spain l16’91}!,!,ﬂ' Neutralizing Fluid, Levine Eosin-Methylene Blue Agar; ?jﬁ)ﬂ
Becton Dickinson and Company, USA 1un Tryptic Soy Agar, Sabouraud Dextrose Agar with Antibiotics, Tryptic
Soy Broth, TAT Broth Base, MacConkey Agar, Brilliant Green Agar, Xylose-Lysine-Deoxycholate Agar, Bismuth
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Sulfite Agar, Columbia Agar, Reinforced Medium for Clostridia; o Merck, Germany 14un Enterobacteria
Enrichment Broth-Mossel, Crytal Violet-Neutral Red-Bile-Dextrose Agar, MacConkey Broth, Tetrathionate Brilliant
Green Broth, Rappaport Vassiliadis Broth
3. fe1anly
o adr oz ) o oy Ao 1A o @ Ao
ﬂﬂﬂﬂTﬁﬂuﬂﬂ%ﬁmﬁﬂ ﬂﬂﬂﬂiuﬂﬁ%rﬂﬁqﬂﬂ ﬂwﬂiwua1uwuﬂ%§uu IUININUIWYHAANUNIN Hqu§ﬂﬁQ
og luwangammumunasuazlSuama vz Tsane11navessy 591 12 #9619 Fa9nguan 7 510 Tasiiseazidon

% I=)
AINITNNN 1

msei 1 owalgadenldlumsanigunn

o o~ | s ussgfam | USanamaen Y - .
e | ANaA | SUMsKEn | oMo unan Mruneg
* ) (capsules) (mg/capsule) :
1 A I AQ) 19 (100) 500 13 N.W. 58 13 n.W. 61
2 B I B() a 1nes 500 19 W.A. 58 19 W.A. 61
(1x10x10)
3 B i B(II) a 1wes 500 1 9., 57 1 9.9 60
(1x10x10)
4 C I c) 19 (100) 500 15 W.9. 58 15 1.9. 63
5 D I D(I) 39 (70) 500 12 3.8, 58 12 41.8. 60
6 D i D) VIR (70) 500 14 W.0. 58 14 W.9. 60
7 D 11 DA | WA (70) 500 10 5.9. 58 10 5.9. 60
8 E I E(I) 19 (100) 500 13 N.W. 58 13 N.W. 62
9 F I F(I) 1IN (60) 500 18 W.A. 58 18 W.A. 60
10 F i F(II) VIR (60) 500 12 N.W. 59 12 n.W. 61
11 F 11 F(II) VIR (60) 500 10 §.9. 59 10 3.9 61
12 G I G() 19 (100) 500 29 1.A. 59 laisey

WEIme [HonA10619 DAI) Tumsniu euaNugndesueds lumsulsinm 15 Ay 1dun 6-gingerol, 8-gingerol,

6-shogaol, 6-gingerdione, 10-gingerol, L% 8-shogaol

4.95ms
[ o
4.1 mIaslenankel (Identification) (17)
@ 4 a9 ad = a Aa .

ATINONANHAMUANAI0IS AT Tan5 1WA IV (Thin-Layer Chromatography, TLC)

4.1.1 w30y 1502a01AT3IU A Tagazay USP Powder Ginger RS 91121 500 A0an31 @28 methanol
o a aa \ S ! < . <
NUIU 5 Haaans e 30 WA 1niui 1 centrifuge NANWST 5,000 FEVADMH (DA 30 Wk

. .

412 19308 1502819019591 B 1aoaza1w USP Ginger Constituent Mixture RS @udlu 150 i

U32APUAIY 6-gingerol LAY 6-shogaol 1IN 0.6 HAANTN A28 15A2A18 USP Capsaicin RS ANMANIY 0.1
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laanSudeliaaans sy 1 Uaaans laolu 130za10uAsgIU B 92152N0URY 6-gingerol, 6-shogaol, HAY
capsaicin

413 19300 15a2a0A19619 Tagazaedied1a 91UIU 200 FAAnTN A28 methanol U 5 Tadans
e 30 i vl centrifuge TANMEY 5,000 seUAEMIT et 30 Wil

414 w3on 13azmefINFlsznoudan ether 1Az hexane Tudas " 7:3

415 11 1302@NAITIU A 15AZENINIFIY B 1Ay 15020690619 11U 20, 40, LA 20
Iyinsaas mudiduneaasuury TLC udnihlinaludalnsnIans il Udesly 1sazaesmundeuii 15
uAAITNINATIHEA 150z eiidosnIng ol wnthnusy TLC T ludalugaantu nazasnn oy
TLC meldu sans1lrTean fanwenaday 254 wnTumas

4.1.6 VKU TLC YIMUAIE 158z 10% sulfuric acid 114 95% ethanol mﬂuum"lﬂauﬁ mwgﬁ 100-
105 eeruwalse  1Hunan 10 Wi

42 MIMANUIARINIMINIIAREY (Weight variation) (17)

4.2.1 Gi?ﬂfmﬁﬂmmiaz!,Lﬂﬂeymi’wmu 20 umlyga udnimmsinge nntiudalediSuaman
@hwmifmﬁfmwiazgmﬂcﬁmﬁﬂuﬁummﬁaﬁamfﬂwﬁn 90-110% (stage I)

422 minfunyalaeguensaiimnua 1wmumuﬂmmmﬂﬂmmamﬂﬂmammu 20 unlga udn
vmmsmas mntumunaalesifudanuuandavesiiinree lusas undgaifieusuaunate doqlsl
1N 2 uadlgaiiianuuanaauRLEIe 90-125% (stage I

423 wmnilnand 2 uadgaifianuuandafugie 10-25% ualids 6 uatya TWhminminveanaen
Tuugazualgaiingn 40 uatga udmnauads wnfuianlefidudanuuandaveniminnee uusaz
Lm1Jcyagﬁﬂuﬁ’ummﬁﬂmmﬁmﬁfﬂmm 60 untlya dosilliimnnd1 6 110 60 untlgafiianuuandaiy 10% uag
‘lajﬁuﬂﬂcyaiﬂﬁﬁmmgmmimﬁu 25% (stage III)

43 msvilsna 15 015@ (Contents of active ingredients) UaENITNIU o175 (Verification method) Tu
mavinsna 13 A (17)
43.1 M3vSina gingerols, gingerdione, 1a¥ shogaols MMITEANMLUIY (Strength) Tuswhsin
Tnidlovos w%’gam?m ﬂﬁﬂﬁ 38 lae7s High Performance Liquid Chromatography (HPLC)
43.1.1 9300 1502AWNINTIIU
43.1.1.1 19301 15a201001AT§IU USP Capsaicin RS ANWIINTY 0.1 dadniudoiianans
14 methanol
43.1.12 9303 1502010 WMSUNA DU system suitability 1asazals USP Ginger Con-
stituent Mixture RS #20 1302A101IATFIU capsaicin 110V0 4.3.1.1.1 T 1 Uadans
43.1.2 193030 1302010A2001
4.3.1.2.1 ungHag1eenAUAlgave 1uIU 20 uaga 1INLIMITOUR LTI mesh no. 80
43.12.2 Faweenfisnuns gy s 2 051 1 Glass-stoppered conical flask Y119 250
fiadans vntiuilla 95% ethanol $19u 50 Tadans] Ty flask wemn 30 wiiiunm 8 $2Tus wazdanald
Taeliivg1dn 16 ¥2Tua
43.1.23 N304 15rM0R10819890171N5049 nylon VA 0.45 Tulasmas deudadunie
HPLC
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4313 AMUDUA3EY HPLC
- podwl: Capcell Pak C18 MG-II (Shisedo) YU 4.6x250 WAAINAT,
5 lulnswas
- a5Is e 1 Haaansaoui

a [ 4
- QUYQUIBIABANU: 30 0IALL ALY

- 5mashaa: 25 lulasans
- 15093 3A: Diode array 117118170 282 W1 TuUmAs
- 9AZANAIN: 15azane A Uszneudie acetonitrile, 0.01% phosphoric acid Tu

o ' 9 L. v ) iq ¥
water, methanol 1UBA51 U 55:44:1 15aza19 B 1U52n0UAY acetonitrile 1A8 “A U gradient NlH aglu

=
AT NN 2

3 o {q ¥ o '
ﬂ1§1\3ﬁ2 A IUVDY gradient ‘ﬁ(l"]ﬂ!,flﬂ 1TASAWPUIATIIULAS 1308 1WAIDYN

na () 1Az A 139z B
0 100 0
75 100 0
77 0 100
87 0 100
89 100 0
110 100 0

43.1.4 vimlsna 13 Ay
43.1.4.1 MW system suitability 1AgAA 1582018 system suitability 1 134 1azaa
1TATMBINATTIUINIY 6 1T Faad1ee) ﬁ’maf_jﬁlummcﬁﬁqﬁ
- resolution 1314 6-gingerol U capsaicin = 3
- resolution 1314 capsaicin U 6-shogaol = 10
- tailing factors VOINAVDY 6-gingerol, capsaicin, 8¢ 6-shogaol < 2
- % RSD U994 capsaicin 1a9AA standard solution 6 51;’7’1 = 25%
43.1.42 Ansgdnilina 15 ey TaowSon 1savatouaazdied1a 2 a%q (A 71 B)
wdniliadunses HPLC
43.1.5 muwalsna 13 ey
4.3.1.5.1 MuI31Nu3IWUB gingerols, gingerdione, 1A% shogaols Tugiiaaniudaunilya
TAgW152191NA1 Relative Retention Time (RRT) Ao 6-gingerol = 0.8, 8-gingerol = 1.6, 6-shogaol = 2.0,
6-gingerdione = 2.9, 10-gingerol = 3.9, 11a¥ 8-shogaol = 4.9 TaoIioy retention time NU capsaicin (RRT = 1.0)
ileszyaii wazldiildin 1hlsnnen/Snaswes 13 ARy A9 WS

Result = (r;/r5) x Cg x (V/Wy) x Ay
dy AHq g . . . @ [l dy Hq g
Ir = PRI RTIETN CATE TN gingerols, gingerdione, LIA¢ shogaols Tu 130SYAIDYN, 1y = wunldnaues

a

.. Yy 9 .. A a o aa
capsaicin Tu 152ININTIIU, Cg = ANVVUUUUDI capsaicin Tu 17a2APNINTT U (WAANTUADUAADNT),
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Y v v
v = 1515 athoues 1sazanedieee (Haaans), W, = MWinUeiiedn @aansy), Ay = WwWinmae
voulsmamsenussyluunaga @aaniv)
43.1.5.2 muwlsmm 6-gingerol (Gy) Tungdazuaga Tumiseiaansudeunilya Tae
Y nﬂy ~ Y . A £ o a . @
lsmwunlannves 6-gingerol NUA1 RRT = 0.8 FamudnlIum 6-gingerol AN WNT
Gy = (ry/rs) x (C/W) x V x A

]
=t

r, = fuildiaves 6-gingerol U 1502@19A20619, 1o = fuildaves capsaicin 11 1502218WIATIU,
Cs = ANWTUTUUDY capsaicin U 15azaonsgIv (Haansudeladans), W = dhminvesioda Haansw),
v = 151nas _ahoves 13avaiodiedn (Naaans), A = ﬁgmﬁﬂmﬁ'ﬂ@umﬂ?mmmmﬁmsﬂmmﬂ«ga (Haansw)
43153 nusinsooniy Ao US1NaI5IMU04 gingerols, gingerdione, 1A% shogaols 11
ndesas 90 uazliiiuderaz 110 veulSinadiszy 1 lunain
432 M3 auIsmIlTme 13 ey
mu eudTmSina 13 dydewnUiina 13 falude 431 Taeld azveunies HPLC
Ade 4.3.1.3 Laziaon@I9619 DA TUMINIY aUANNYNABIUBIID
432.1 N9 DUANNIUNIZINIZIIVDIT
MlaenN1311A1 Relative Retention Time (RRT) U094 159221001IAT9IULAY 1502010
#19819 1ag11 Retention Time (RT) Y04 13UAaz@ N UNGUNY RT Y04 capsaicin 1Ag 151Aaza23A1 RRT it
Capsaicin = 1, 6-gingerol = 0.8, 8-gingerol = 1.6, 6-shogaol = 2.0, 6-gingerdione = 2.9, 10-gingerol = 3.9, U
8-shogaol = 4.9
4322 N9 BUANN “WRUTIFY “UAT
SHansmlu aenny “wiutsen i ldfiauayseduanududues 1330551
capsaicin HAMWITNTY 0.02, 0.10, 0.20, 0.60, Haz 1.00 Haaniudeiladans Tase W5z N5 W i
(corelation coefficient: r) A94111108n31 0.9995 1Az A Y-intercept A0 11NN NTOLAL 0.2
4323 na ANy
4.3.2.3.1 repeatability

@ ] o @ ] Y o a o a @
NTON 1592A10AIDE1 U 6 AIBEN LL@?HW%ﬂ?LﬂiW%WVHﬂiM"Im 13 1A%y

o

Tasthafiui1dfinves 15 gy lu azaediediuneuny 15azaieaIgIe wazinalua 13 A
Fanuammeiais (mean) fuIst %RSD Tag %RSD iilddestisn liunnhiesas 2
4.3.2.3.2 intermediate precision
MNSNA DUHUBUNY repeatability uanlaomining e nazshmsinszr
Auaziu %RSD desiian hinniniesas 2
44 Msna eumMIazalw (Dissolution) (17)
1$35m/SunanswdsanumswilSuna 13 1Ay 6-gingerol
44.1 19581 15020101ATTIU
44.1.1 $1 151193311 USP Capsaicin RS $149m 1 fiaansy 11 volumetric flask v11@a 10
Sadans U515mas ATy 10 Haaaas 49 methanol 1 MiTuToReITU
4.4.12 Uil 1502100193911 USP Capsaicin RS W1 5 Uaaans 1 ‘aelu volumetric flask ¥110

20 fHaaans Y5uUTiasliasy 20 Jaaans @18 0.1 N hydrochloric acid
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442 195830 1502010070019
4421 sunanuaunadganm 1S gingerols, gingerdione, 182 shogaols 5% 20 Haanu
el “luudaz vessel lumsna eumsazaney
4.4.22 19 Apparatus II paddle Haz@vi1aza1s Ao 0.1 N hydrochloric acid 31431 500 Naaans
o ' ' a ' ' y { 3
4423 iunlgauaazuayal Tuvaada 159 1 adli/Tundas vessel udrhliluninnwss 75
1 1<
souao i Hunar 60 i
[ o Y Y ] dgl a aa '
4424 vasnsumuuanal 19dila 1592219620619 UN vessel ag 4 dagans 1 aslu
. = @ Y o . ~ < 1 Ao = v @
centrifuge tube 1A82AU 1A 11 centrifuge NAWTI 5,000 s0UABLN (WuUA1 5 R NFBY 1FAZAAIBI
N509%A nylon ¥R 045 luTasuas
443  AMzURUATEY HPLC mileunumsvsina 13 dgeude 4.3.1.3
4 @ a ] 1
444 1DUNMTEBNTY Ao 1S 6-gingerol azarvoanin litfeeni1 60% Tunar 60 A
v
4.5 mymlsnaniniuszimede (Content of volatile oil) (17)
4.5.1 UNZAIIBONNNUAYYATI 1IN INTOUNIULSTE mesh no. 80
452 Fawaeniiruusawdd Usna 25 nsu 1 lumyuzdunauvina 500 Jadans
Y
a o o a aa 1 ) % o o @
453 @ NI 250 dadans avlumsuzdunay weuwg ulsgneuihiuglnsal sy
' [ v
nauanihaglu graduate tube IUD standard line
v v v
454 18N xylene 11U 2.0 Jadans udanih ldungaungd 130-150 esrusade  uiITHADA
o o < v A ' A g o
455 Ysuoasuirlumsnaun 3 veanoun Wunar 5 ¥21ug
o 2 g ya S ) o 1AA ' a
456 mm"lﬂmﬂu lwihneend auszAuUes xylene adloghia 0 e1wlsasues 15azaton v
V04 xylene wazrhifise mmww“lﬂﬁﬂamuﬂsmmmm xylene mmm"lﬂ
457 funumadesazvenliuanhiuszmeienmhminvean e ina iy
458 nusMIsNIUAD Wiuszmedie lieoniidosas 1.4 TaoiSinasdermin
Y '
4.6 Mmsasimsdutlouves 1I1Y (As) Az (Pb) uazupaion (Cd) (Heavy metals contamination)
(18, 19)
dy o =} Yas . .
asvriIMsduileuves 1TUY LN Lasualey 1475 Atomic Absorption Spectrophotometry,
Graphite Furnace
4.6.1 19581 13020OWIATIU
46.1.1 1sazaensgiy 13ny 50 uluiudw Hu
46.12 1ezaeaIgIuazng 50 uluiudiu u
46.13 sazaemaigduaaiion 25 wluiudiu u
4.62 195830 13020107001
4.62.1 unzraeonnnualgads Tuau 10 uatga valddhnu
o a A a o ' s A aa a °
4.6.2.2 Fawsensua 250 Hadnsu 1 ludnnesuuna 100 Jaaans 1AW 50% nitric acid MUY
a Aaa ar A <Y a F) Qg/} J [ g’ I =
2.5 faaans Yadamesalenszanuinm udnilddsnuedelen Wunar 15 wi
a o a aa J a 4
4.6.2.3 1@Y concentrated nitric acid 311U 5 Haaans asluilnnesve 4.6.2.2 Uailnnesdde
a Y o ;’f 1 @ ?,’ 1 [ =
aszanim uanilldsus1esaletihde 1Wunan 60 wii
Y
4.6.2.4 918 135aza18a31% volumetric flask ¥11A 50 Haaans ud15uYTuasdreni Type 1
4.6.2.5 N304 15azaelasl¥nszAILATEs Whatman® No. 1
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463 19301 1502A10 blank 1AGIATINTWALINUMIIAGEN 150210820619 LA 1Nl W Nwues 15
GRLEAN
4.6.4 FmIvfTina 19Ny (As) Az (Pb) tazuAAion (Cd)

F195IATTINNN 1FATAEIIATIIY 1 AR WU IYHINAIMIRANALIL JaYTYA
anududuues 1snyiazaziafi 5, 10, 20, 30 40, 50, 60 uaz 80 wlutudu " sEdANIELTUYS
upadlon®i 0.15, 0.5, 1.0, 1.5, 20, 3.0 uaz 40 wluiudw Tassaszuumsauveunsesliisens

1sazaensg U lulianazmuualianudu “uassvesnslnesgiuedinieonidy 0,995 udrinsed
WSy asha sasuaadien Ty azaiedesnlanfeufunsnasgy Taell anzmsihldina

2EADUAIATIN 3

MmN 3 anzmsmiinaezaeylumsmilsu 1311 (As) Az (Pb) HazLAAEN (Cd) FunAia Atomic

Absorption Spectrophotometry

519 < =
191Y AT AN
ML
Wavelength (nm) 193.7 283.3 228.8
Pyrolysis temp (C) 1200 500 500
Atomize temp (C) 2100 1500 1500
Matrix modifiers 0.005 mg Palladium 0.003 mg Magnesium nitrate 0.003 mg Magnesium nitrate

o o a & " a ' ' A & o
465 wammsansy Aodsamsdudon suylinu 4 wludw Hu Snamsduileuazin
" a 1 k) ] a dy = 1a 1 v 1
Tinu 10w lud e u razlSnamsiudlounaadion vy 03 wludn
9 Y
a o
47 myasmmstuiow¥egaunid (Microbial contamination) (20)
47.1 19301 1502A19AI0U
4.7.1.1 9310619 10.00£0.20 N5Y
A v o= 5 ¥ .. .
4.7.1.2 w1y 10" D9 10° A28 Neutralizing Fluid
4.7.2 957915119 Total Aerobic Microbial Count (TAMC)
v
47.2.1 il 15azaieddedns 91wy 1 Hadaas Tdunzi¥elu Tryptic Soy Agar 31U 2 plates
AoNaANMITUTY
oA = I o
4.7.22 UuN 30-35 aerwaie  Wuna 3-5 U
o o ~ Y o a d" A A @ 1 @
4.7.2.3 tiwnuinlalall uarmuamlsnawenuaiiseludiedis 1 a5y
4.7.3 957915119 Total Combined Yeasts/Moulds Count (TYMC)
a @ 1 d' A Y o a aa d” .
4.7.3.1 Tladredranwenauds 1uiu 1 Jadans lUmzielu Sabouraud Dextrose Agar with
Antibiotics 91191 2 plates ADHHIANNAYNYY
oA I o
4.7.32 UuN 20-25 sernwaie  \Wunal 5
o o ~ Y o a d" A A @ 1 @
4.7.3.3 tiwnuinlalall uvarmwamdsnawenuaiiseludiedis 1 a5y
4.7.4 93791310 Bile-Tolerant Gram-Negative Bacteria (BNB)
v o [ o a a aa ] { ° 1<
4.7.4.1 Ha@19819 10.00+0.20 NFN 1AY Tryptic Soy Broth W51 100 Nadans Uuh 20-25°C 1u
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na1 2-5 $2Tu
4.7.42 @evdednalmiu 10 8 10°
4743 ilagrodraiiionaudnililimedoly Enterobacteria Enrichment Broth-Mossel A7
[Wutuaz 1 vaoa
4744 Vi 3035 easnmaide  Slunan 24-48 $1Tua
4.74.5 ﬁmuwmﬁ'ﬁy@uu Crystal Violet-Neutral Red-Bile-Dextrose Agar ﬂhﬁ 30-35 DIFUFALTY
funan 1824 21w
4.7.4.6 wilawail/Suar Enterobacteria 1u@10619 1 N5y Tag@1uA1910A1519 Probable Number of
Bacteria
4.7.5 @5791519 Escherichia coli (E. coli)
475.1 $a@061 10.00£0.20 n§U 1309191AIMTIAY Neutralizing Fluid 1¥a31 100 Tadans
4752 Tnladregafisesiads sy 10 Gaaans 1'lu TAT Broth Base 100 aaans vufi
30-35 psmuwaide  Huna 18-48 211
4753 Tadednfitunds s1uau 1 dadans 11 MacConkey Broth 100 Jadans 1uii 42-44
parady e 18-24 2T
4754 HnmnziEouy MacConkey Agar 117 30-35 pasuwaide e 18-72 #31ua
4755 d1TiE03u AR @ “UIMZUY Levine Eosin-Methylene Blue Agar Ui 30-35 am
wade  Sunan 1824 $2Tu
4.7.6 935991300 Salmonella spp- (S. spp.)
47.6.1 $§1061 25.00£0.20 NN 1399198798 Buffer Peptone medium $147U 225 fadans Uui
30-35 esmuwaide  Huna 18-24 211
47.6.2 LLEJﬂLWRL%E]@iE)iuﬁa’E]@VIﬂﬁEN 2 Yinon ﬁ‘]ﬁii}l Tetrathionate Bile Brilliant Green Broth
1182 Rappaport Vassiliadis Broth #aoaag 10 daaans Uuit 30-35 psmuwade Wuna 18-24 $2Tua
4.7.6.3 131111!,1/\11$L6‘1£;’6‘]Ju Brilliant Green Agar, Xylene-Lysine-Deoxycholate Agar @& Bismuth
Sulfite Agar Vuf 30-35 earuwade e 18-72 $11ua
4.7.7 23991510 Clostridium spp- (C. spp.)
47.7.1 $3§1061 10.000.20 n§U 139919898 Neutralizing Fluid 1¥a5u 100 Fadans
4772 Inladregradisesiads s 10 Hadans 11y Reinforced Medium for Clostridia
$1u9u 2 naea Taevasausmitll¥anudoud 80 esmwad 10 i nazhlFEuRLR waead 2 Tidea
Wanwdou 1 lltud 3035 esruwaide T ang1Zena 48 $2Tus
4773 121U Columbia Agar 111 gentamicin 1Uudl 30-35 esrnwaide Iy a1zl 48
2T
4774 ViR 4 “BMZUY Columbia Agar 149U 2 plates 198 plate u5nUUA 30-35 09eh
wade  Tu amz1%eme 48 $2Tue uag plae 7 2 YNl 3035 ewruwade  Tu anzdeime 48 2Tu
47.8 ﬂimﬁuwamiﬂmﬁauqﬁuﬁf‘f Taefinamimsvousy dail
4.7.8.1 Total aerobic microbial count = 5 x 10’ CFU/g
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4.7.8.2 Yeast & Molds count < 5 x 10" CFU/g
4.7.8.3 Bile-tolerant gram-negative bacteria < 10°/g
4.7.8.4 Absence of Escherichia coli per 10 g
4.7.8.5 Absence of Clostridium spp. per 10 g
4.7.8.6 Absence of Salmonella spp. per 25 g

HanmIna ol

maasvendnsaimunidie’s Tasu Tanslwiaiinng ieas euuru TLC vosmndiede meldi 4
5@1@151"13191?:1@1 finnuenay 254 1 TuwAs WY quenching spot YD 6-gingerol Faiif R, = 0.2 18z 6-shogaol
il R, = 0.4 wuiReaduiyly TATNWNATTIU B u,a‘vmaumwu TLC wiude 15aza10 10% sulfuric
acid 14 95% ethanol WL spot 1/N 0300 umm gl “]NG]Nﬂ‘]J spot UDY 6-gingerol UAL 6-shogaol Tu

1505089371 B

MsmaAndNhimae w8 ﬁaafiwﬁifmﬁﬂﬁgumﬂcyaafﬂwﬁn 90-110% (Stage 1) 3 2

ﬁaaeiwﬁifmﬁﬂmﬂﬂumiammﬂcyaﬁl,ﬂaic%uﬁmmu@m@imﬁu 10 % Ay 2 umga (Stage ) & 1 §r0619

9
o

> o ' a s ' ' ' ' a ~ o '
Wlﬂ“H‘LlﬂN\iﬂﬂulmﬁ&’!Lﬂﬂﬂgamﬂﬂil"]ﬁuﬁﬂJWNLLGIﬂ@l'N?JQGlu“If’N 10-25% Vlll!,ﬂu 6 Lmﬂ‘ljﬂ (Stage IID) tagy 1 93981

oe

A ' ~ - ' ' a &£ a
mhmdamenlundazun)gainlesisudnnuuanaialugg 10-25% v 6 uniyga FaHaNINTFIU
M3nl5umsan 15 Ay gingerols, gingerdione, 1A shogaols 8g1UYII 0.34-1.58% wiw HINOUNITHI
a o w ya o k) Y a a o w 1A o
Ysma 15 gy Faveldnau euanugndeswedddlumsvilima 15 dy wuidsianuiumnzmizee Tae
P Y v Ao ' 4 o w v o Jda 9
1da1 RRT Indifesnuiimvue uaz il 15oumsuniuiin 15 1Ay mMIna euanw “uiusITL UaTves
.. 1 { Y " v e Y1 [ Y
130201y capsaicin lugaeiing ou 1dm1 r vy 1.0000 MIna ou repeatability 181 %RSD iy 0.3
. . .. Y1 [ - I ' @ o s
ATMINA 01 intermediate precision JAA1 %RSD AU 1.3 Fwrunusiniseansuausvhsunladle
9 a o A v o = Yo o ' a o w a gy
Y9I nigomsm atiui 38 duiude wisaldsaenanlumsmliunm 15 dgyluewnilyadeld
' o ' { s '
MINA BUMIAZAWWUNN 2 §29619 Ao D) uaz FII) NANMUNUIATIIUMIAZaIw Taowyai
3 ¢ { o o
1o HUATDY 15 6-gingerol NAZAWOONNT 58.6 % LA 46.0% MNAAL
a ¥ o \ ' o {a (2 o oA ¢
m3mSuaniniussiveds nunid 2 @wed1e Ae DA wag FAM nNysuanihduszvedeiannum
WA IAINUING 1.1% v/w
Y Y Y v
MNAMINg dUANNUANANIINNMWINMES MImdsua 13 1dy MIna suUMIazaIY LazMTH
¥ ]
YFnanntduszieeusann@Ing 1 1 A9519aI08AAINITINN 4
4" @ 1A @ 1 dy =~ 1 J
msasrmstuiloularzyiin wund 1 drwen A0 Judlounaaiion anIunumnnasgiv
Y L A ae " Me 1 A P g Ao : ¢ ¥
msasmsduilowdoqaunsd nuniidredeinumsduilewdoqanid sniunmainiasg 1dun
¥ Y
10814 DdID), E(), GI) WUI¥® Total aerobic microbial count AI9E14 DD, E@), G WUAP Bile-tolerant
Y 1 Y
gram-negative bacteria 1ta2 @39819 E(I), G(I) WU Clostridium spp. Fanamsasiamstuileulaveminuay
{ =a ¢ o o .
1HOYAUNTIVDINNAIBGN 1 AITI8AZIDEARIAITINN 5



48 196157871 UN 26 aUUN 1 NNIIAN-LNEIEW 2563

v b4 H
M3 4 WanIna oUANMNUANAIININHUNMAY msmidTum 15 1ﬁﬂlu NIINA v8UNITaLay Lae

Y
MIMIUSAINT U

AN PBna | PSunm
Haneha USna 15 Ay USana 15 Ay YSana 13 Awy rsazans | shi
soehs 210 Ginls+Gine+Shos Ginls+Gine Shos — st
ﬁ]ﬁﬁ’ﬂ gingerol g
ma'ﬂ (mg/cap) | (% wi/w) | (mg/cap) | (% w/w) | (mg/cap) | (% w/w) %) % viw)
A AU 3.32 0.78 2.01 0.47 1.17 0.28 104.1 2.3
(stage I)
B() WY 4.25 0.83 2.30 0.45 1.75 0.34 86.0 2.4
(stage II)
B(II) WY 4.51 0.88 2.68 0.52 1.67 0.32 86.9 2.6
(stage II)
C(I) WY 1.42 0.34 0.67 0.16 0.63 0.15 74.7 1.4
(stage I)
D(I) WY 7.14 1.41 5.31 1.05 1.62 0.32 58.6 1.6
(stage I)
D(II) WY 6.86 143 5.68 1.19 0.97 0.20 88.7 1.6
(stage I)
D(III) WU 7.02 1.44 5.80 1.19 1.01 0.21 87.8 1.1
(stage I)
E) WY 6.77 1.58 4.81 1.12 1.66 0.39 81.5 2.4
(stage I)
F(I) T 2.88 0.63 1.51 0.33 1.22 0.27 61.8 1.6
F(I) WY 1.72 0.36 0.68 0.14 0.90 0.19 65.1 1.4
(stage I)
F(III) WY 2.08 0.44 1.24 0.26 0.72 0.15 46.0 1.1
(stage I)
G WY 5.97 1.25 4.34 0.91 1.34 0.28 81.1 2.1
(stage III)

Ginls = gingerols, Gine = gingerdione, Shols = Shogaols
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