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Abstract The Ultra Performance Liquid Chromatography method was developed and validated using diode

array detector and mass spectrometer to determine the content of curcumin. The chromatographic conditions

were: ACQUITY UPLC BEH C18 2.1 × 100 mm, 1.7 µm column, mixture of 0.1% formic acid in water and

acetonitrile (60:40, v/v) as a mobile phase, flow rate 0.5 ml/min and UV detector 420 nm.

The chromatogram showed suitability of chromatographic system which conformed to the United States Pharma-

copoeia 39th revision (USP39) requirements. The selectivity and specificity of method was assessed by separation

of curcumin from other substances in curcuminoids. The developed method showed good accuracy, precision,

linearity and range including robustness according to the USP and ICH guidelines. The validated method could

be used as the reference method for assay of curcumin substance in curcumin bulk material and curcuminoids

capsules.

Key words : Curcumin, Curcuminoids, Curcuma longa L., UPLC
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∫∑§—¥¬àÕ «‘∏’«‘‡§√“–Àå Curcumin ∑’Ëæ—≤π“¢÷Èπ‚¥¬„™â‡§√◊ËÕß Ultra Performance Liquid Chromatography „™â detector

™π‘¥ diode array √à«¡°—∫ mass spectrometer „™â§Õ≈—¡πå ACQUITY UPLC BEH C18 ¢π“¥ 2.1 × 100 ¡‘≈≈‘‡¡µ√ ∫√√®ÿ

Õπÿ¿“§¢π“¥ 1.7 ‰¡‚§√‡¡µ√  “√≈–≈“¬µ—«æ“ª√–°Õ∫¥â«¬ “√≈–≈“¬ 0.1% formic acid ·≈– acetonitrile Õ—µ√“ à«π

60 µàÕ 40 Õ—µ√“°“√‰À≈ 0.5 ¡‘≈≈‘≈‘µ√µàÕπ“∑’ ·≈–µ√«®«—¥¥â«¬¬Ÿ«’§«“¡¬“«§≈◊Ëπ 420 π“‚π‡¡µ√ «‘∏’«‘‡§√“–Àå∑’Ë

æ—≤π“¢÷Èππ’È¡’§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“øµ“¡¢âÕ°”Àπ¥¢Õßµ”√“¬“¢Õß À√—∞Õ‡¡√‘°“©∫—∫∑’Ë 39 (USP39)

¡’§«“¡‡©æ“–‡®“–®ß¢Õß«‘∏’  “¡“√∂·¬° curcumin ÕÕ°®“° “√Õ◊ËπÊ„π°≈ÿà¡ curcuminoids ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

¡’§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß §«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå √«¡∑—Èß§«“¡§ß∑πµàÕ ¿“«–∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßµ“¡

À≈—°‡°≥±å°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå¢Õß USP ·≈– ICH guidelines «‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èππ’È “¡“√∂

π”‰ª„™â‡ªìπ«‘∏’¡“µ√∞“π„π°“√µ√«®‡Õ°≈—°…≥å·≈–À“ª√‘¡“≥ curcumin „π«—µ∂ÿ¥‘∫ curcumin √«¡∑—Èß curcuminoids „π

¢¡‘Èπ™—π·§ª´Ÿ≈‰¥â

°ÿ≠·®§”: ‡§Õ√å§Ÿ¡‘π, ‡§Õ√å§Ÿ¡‘πÕ¬¥å, ¢¡‘Èπ™—π, ¬Ÿæ’·Õ≈´’

∫∑π”

„πªí®®ÿ∫—π ¡ÿπ‰æ√‰¥â√—∫§«“¡ π„®„π°“√‡≈◊Õ°„™â‡ªìπ¬“ ‡§√◊ËÕß ”Õ“ß ·≈–º≈‘µ¿—≥±å‡ √‘¡Õ“À“√¡“°¢÷Èπ ª√–‡∑»

‰∑¬¡’ ¡ÿπ‰æ√∑’Ë¡’ √√æ§ÿ≥∑“ß¬“À≈“¬™π‘¥‡À¡“–∑’Ë®–π”‰ªæ—≤π“‡æ‘Ë¡§ÿ≥§à“ ·≈–π”‡¢â“ Ÿà°√–∫«π°“√·ª√√Ÿª‡ªìπº≈‘µ¿—≥±å

πÕ°®“°π’È√—∞∫“≈¬—ß àß‡ √‘¡°“√„™â¬“ ¡ÿπ‰æ√‡æ◊ËÕ∑¥·∑π¬“·ºπªí®®ÿ∫—πµ“¡·ºπ¬ÿ∑∏»“ µ√å™“µ‘ 20 ªï ¥â“π “∏“√≥ ÿ¢

·≈– àß‡ √‘¡Õÿµ “À°√√¡°“√º≈‘µ ¡ÿπ‰æ√‡æ◊ËÕ°“√ àßÕÕ°‰ª¬—ßµà“ßª√–‡∑»

¢¡‘Èπ™—π Curcuma longa L. ‡ªìπÀπ÷Ëß„π ¡ÿπ‰æ√∑’Ë‰¥â√—∫°“√ àß‡ √‘¡„Àâ„™â‡æ◊ËÕ∑¥·∑π¬“·ºπªí®®ÿ∫—π´÷Ëß∫√√®ÿÕ¬Ÿà

„π∫—≠™’¬“À≈—°·Ààß™“µ‘ (1) Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë ”§—≠„π‡Àßâ“¢¡‘Èπ™—πª√–°Õ∫¥â«¬  “√„π°≈ÿà¡πÈ”¡—πÀÕ¡√–‡À¬ ·≈–

 “√°≈ÿà¡ curcuminoids ´÷Ëßª√–°Õ∫¥â«¬ “√ curcumin, desmethoxycurcumin ·≈– bisdesmethoxycurcumin (2) ®“°

°“√«‘®—¬æ∫«à“ “√ curcuminoids „π‡Àßâ“¢¡‘Èπ™—π ¡’ƒ∑∏‘Ï∑’Ë‡ªìπª√–‚¬™πå ‡™àπ ƒ∑∏‘Ïµâ“π°“√Õ—°‡ ∫ ƒ∑∏‘ÏªÑÕß°—π·≈–

√—°…“·º≈„π°√–‡æ“–Õ“À“√ ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡ªìπµâπ (3-6) ∑”„Àâªí®®ÿ∫—π¡’°“√π”¢¡‘Èπ™—π¡“º≈‘µ‡ªìπ¬“ Õ“À“√‡ √‘¡

·≈–‡ªìπ à«πº ¡„π‡§√◊ËÕß ”Õ“ß§å√Ÿª·∫∫µà“ßÊ Õ¬à“ß°«â“ß¢«“ß Õ¬à“ß‰√°Áµ“¡°“√π” ¡ÿπ‰æ√¡“‡ªìπ¬“À√◊Õº≈‘µ¿—≥±å‡ √‘¡

Õ“À“√ ®”‡ªìπµâÕß¡’°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√ ¡’°“√§«∫§ÿ¡ª√‘¡“≥ “√ ”§—≠„Àâ§ß∑’Ë ‡æ◊ËÕ„Àâ¡—Ëπ„®„π§ÿ≥¿“æ

¢Õß«—µ∂ÿ¥‘∫·≈–º≈‘µ¿—≥±å∑’Ëº≈‘µ¢÷Èπ

°“√§«∫§ÿ¡§ÿ≥¿“æ«—µ∂ÿ¥‘∫·≈–º≈‘µ¿—≥±å¢¡‘Èπ™—π µ“¡µ”√“¬“¢Õß À√—∞Õ‡¡√‘°“©∫—∫∑’Ë 39 (USP39) (7) °”Àπ¥

„Àâ«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß curcuminoids „π«—µ∂ÿ¥‘∫®“°‡Àßâ“ (Tumeric) ºß≈–‡Õ’¬¥¢Õß‡Àßâ“ (Powdered Tumeric)  “√

 °—¥®“°‡Àßâ“ (Powdered Tumeric Extract) «—µ∂ÿ¥‘∫‡§Õ√å§Ÿ¡‘πÕ¬¥å (Curcuminoids) ‡¡Á¥¬“¢¡‘Èπ™—π (Curcuminoids tablets)

·≈–·§ª´Ÿ≈¢¡‘Èπ™—π (Curcuminoids capsules) ‚¥¬§”π«πª√‘¡“≥ curcuminoids „π√Ÿª¢Õßº≈√«¡¢Õßª√‘¡“≥ curcumin,

desmethoxycurcumin ·≈– bisdesmethoxycurcumin ¥â«¬«‘∏’ High Performance Liquid Chromatography (HPLC) „™â

‡§√◊ËÕßµ√«®«—¥™π‘¥ UV ·≈–°”Àπ¥„Àâ„™â “√≈–≈“¬µ—«æ“ (mobile phase) ‡ªìπ “√≈–≈“¬º ¡¢Õß citric acid ·≈–

tetrahydrofuran (THF) ÷́Ëß THF ‡ªìπµ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë¡’°≈‘Ëπ©ÿπ §àÕπ¢â“ßÕ—πµ√“¬µàÕ¡πÿ…¬å·≈– ‘Ëß·«¥≈âÕ¡ πÕ°

®“°π’È¬—ß‡ªìπµ—«∑”≈–≈“¬∑’Ë‰¡àπ‘¬¡„™â°—∫ mass detector ‡π◊ËÕß®“°‡ªìπ “√‰«‰ø Ÿß (8-9) ·≈–«‘∏’¡“µ√∞“πµ“¡ USP39 π’È

„™â‡«≈“„π°“√«‘‡§√“–ÀåµàÕ°“√©’¥Àπ÷Ëß§√—Èßª√–¡“≥ 20 π“∑’ ∑”„Àâ‡«≈“„π°“√«‘‡§√“–ÀåµàÕµ—«Õ¬à“ß„™â‡«≈“À≈“¬™—Ë«‚¡ß

·≈–¬—ß‰¡à “¡“√∂µ√«®‡Õ°≈—°…≥å “√∑’Ë elute ÕÕ°¡“Õ¬à“ßµàÕ‡π◊ËÕß¥â«¬ mass spectrometer ÷́Ëß„πªí®®ÿ∫—π‡∑§π‘§ mass

spectrometry ‡ªìπ‡∑§π‘§∑’Ëπ‘¬¡„™â„πß“π«‘®—¬·≈–ß“πµ√«®«‘‡§√“–Àå¡“°¡“¬∑—Èß„πß“πµ√«®æ‘ Ÿ®πå‡Õ°≈—°…≥å °“√«‘‡§√“–Àå
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À“ª√‘¡“≥·≈– ‘Ëßªπ‡ªóôÕπ ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß‰¥âæ—≤π“«‘∏’«‘‡§√“–Àå¥â«¬ Ultra Performance Liquid Chromatography

(UPLC) ∑’Ë “¡“√∂„™â‰¥â°—∫∑—Èß‡§√◊ËÕßµ√«®«—¥ UV detector ·≈– mass detector

«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ‡ªìπ°“√«‘‡§√“–Àå‚¥¬„™â‡§√◊ËÕß UPLC (Ultra Performance Liquid Chromatography) „™â

detector ™π‘¥ Diode array √à«¡°—∫ Mass spectrometer ‚¥¬ UPLC ‡ªìπ‡∑§π‘§„π°“√·¬° “√ ÷́Ëß¡’À≈—°°“√‡™àπ‡¥’¬«

°—∫ HPLC ·µà¡’ª√– ‘∑∏‘¿“æ„π°“√·¬°∑’Ë¥’°«à“ ‚¥¬„™â§Õ≈—¡πå∑’Ë¡’¢π“¥‡≈Á°·≈–∫√√®ÿÕπÿ¿“§¢π“¥‡≈Á°·≈–„™âÕ—µ√“°“√

‰À≈¢Õß mobile phase µË” ´÷Ëß§Õ≈—¡πå·≈–µ—«‡§√◊ËÕß “¡“√∂∑πµàÕ§«“¡¥—π‰¥â∂÷ß√–¥—∫ 15,000 psi πÕ°®“°π’È¬—ß„™â “√

µ—«Õ¬à“ß„π°“√«‘‡§√“–ÀåπâÕ¬·≈–µ√«®«—¥¥â«¬ detector ∑’Ë¡’§«“¡‰« Ÿß ®÷ß‰¥âº≈°“√«‘‡§√“–Àå∑’Ë¡’§«“¡·¡àπ (Accuracy)

·≈–§«“¡‡∑’Ë¬ß (Precision)  Ÿß ¡’ retention time  —Èπ·≈– “¡“√∂·¬°æ’§ÕÕ°®“°°—π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ (10)  à«π

™π‘¥¢Õß mobile phase „™â “√≈–≈“¬∑’Ë‡À¡“– ¡ “¡“√∂„™â‰¥â°—∫ mass spectrometer „π°“√µ√«®‡Õ°≈—°…≥å “√ ”§—≠

‚¥¬„™â mass spectrometer ·≈– diode array detector ‡æ◊ËÕ¬◊π¬—π™π‘¥·≈–§«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√∑’Ë·¬°ÕÕ°¡“·µà≈–æ’§¥â«¬

«— ¥ÿ·≈–«‘∏’°“√

1.  “√¡“µ√∞“π

- Curcumin USP reference standard Lot F0H127 §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.0 ‡¡◊ËÕ§”π«≥ ¿“æª°µ‘ (as is basis)

- Curcuminoids USP reference standard Lot F0H161 ÷́Ëßª√–°Õ∫¥â«¬ Curcumin, Desmethoxycurcumin ·≈–

Bisdesmethoxycurcumin

2. µ—«Õ¬à“ß

«—µ∂ÿ¥‘∫ Curcumin Lot no. RSC6101214 º≈‘µ‚¥¬»Ÿπ¬å “√¡“µ√∞“π¬“·≈–«—µ∂ÿ‡ æµ‘¥

3. ‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Ultra Performance Liquid Chromatography (UPLC) (Waters, USA) „™â detector ™π‘¥ Diode array detector ·≈–

Mass spectrometer

§Õ≈—¡πå - ACQUITY UPLC BEH C18 ¢π“¥ 2.1 × 100 ¡‘≈≈‘‡¡µ√ ∫√√®ÿÕπÿ¿“§¢π“¥ 1.7 ‰¡‚§√‡¡µ√ (Waters,

USA) Lot No. 0216330731 ·≈– 0128153184

4.  “√‡§¡’

Acetonitrile HPLC, Tetrahydrofuran HPLC, Ethyl alcohol AR, Formic acid AR, Citric acid AR, Hydrochloric

acid 37% AR, Sodium hydroxide AR, Hydrogen peroxide 30% AR, Purified water type I.

°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå (Method Validation)

1. °“√æ—≤π“«‘∏’«‘‡§√“–Àå (Method development)

°“√æ—≤π“«‘∏’«‘‡§√“–Àå‡æ◊ËÕµ√«®‡Õ°≈—°…≥å·≈–À“ª√‘¡“≥¢Õß curcumin ‚¥¬„™â UPLC-PDA-MS ‚¥¬ª√—∫‡ª≈’Ë¬π

™π‘¥¢Õß “√≈–≈“¬µ—«æ“®“° THF ‡ªìπ acetonitrile ·≈–‡ª≈’Ë¬π™π‘¥¢Õß°√¥®“° citric acid ‡ªìπ formic acid

‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫§ÿ≥ ¡∫—µ‘°“√≈–≈“¬¢Õß curcumin ·≈– “¡“√∂„™â°—∫ mass spectrometer ‰¥â ·≈–„™â§Õ≈—¡πå C18

¢π“¥Õπÿ¿“§‡≈Á° 1.7 ‰¡‚§√‡¡µ√ ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√·¬° “√ curcumin, desmethoxycurcumin ·≈–

bisdesmethoxycurcumin ÕÕ°®“°°—π‰¥â¥’¢÷Èπ ‚¥¬„™â√–¬–‡«≈“ —Èπ≈ß„π°“√©’¥·µà≈–§√—Èß ·≈– “¡“√∂„™â«‘∏’π’È„π°“√

¬◊π¬—π™π‘¥·≈–§«“¡∫√‘ ÿ∑∏‘Ï¢Õß curcumin ¥â«¬ detector ™π‘¥ diode array √à«¡°—∫ mass spectrometer ‰¥â
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2. °“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå (Method validation)

‡¡◊ËÕæ—≤π“«‘∏’«‘‡§√“–Àå¢Õß°“√À“ª√‘¡“≥ “√ curcumin ®π‰¥â ¿“«–¢Õß‡§√◊ËÕß·≈–√–∫∫‚§√¡“‚∑°√“ø∑’Ë‡À¡“–

 ¡·≈â« ∑”°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àåµ“¡À≈—°‡°≥±åµ”√“¬“ USP (7) ·≈– ICH guidelines (11) ‚¥¬¡’

√“¬≈–‡Õ’¬¥¥—ßµàÕ‰ªπ’È

2.1 °“√‡µ√’¬¡ “√≈–≈“¬

-  “√≈–≈“¬µ—«æ“ª√–°Õ∫¥â«¬ 0.1% formic acid ·≈– acetonitrile Õ—µ√“ à«π 60 : 40

- µ—«∑”≈–≈“¬‡√‘Ë¡µâπ ‰¥â·°à acetonitrile

- µ—«∑”≈–≈“¬ ‰¥â·°à 0.1% formic acid ·≈– acetonitrile Õ—µ√“ à«π 60 : 40

°“√‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π

- ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π‡√‘Ë¡µâπ Curcumin (Standard stock solution) §«“¡‡¢â¡¢âπ 0.4 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√

„πµ—«∑”≈–≈“¬‡√‘Ë¡µâπ

-  “√≈–≈“¬¡“µ√∞“πµ√«® Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫

(1) ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Curcumin §«“¡‡¢â¡¢âπ 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√®“° “√≈–≈“¬¡“µ√∞“π

‡√‘Ë¡µâπ‚¥¬°“√‡®◊Õ®“ß¥â«¬µ—«∑”≈–≈“¬

(2) ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Curcuminoids §«“¡‡¢â¡¢âπ 0.4 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ „πµ—«∑”≈–≈“¬‡√‘Ë¡µâπ

·≈–‡®◊Õ®“ß„Àâ‰¥â§«“¡‡¢â¡¢âπ 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√¥â«¬µ—«∑”≈–≈“¬

°“√‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß

‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß Curcumin §«“¡‡¢â¡¢âπ 0.4 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ „πµ—«∑”≈–≈“¬‡√‘Ë¡µâπ·≈â«‡®◊Õ®“ß

¥â«¬µ—«∑”≈–≈“¬„Àâ‰¥â “√≈–≈“¬µ—«Õ¬à“ß Curcumin §«“¡‡¢â¡¢âπ 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

2.2 «‘∏’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå

§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“ø (Chromatographic system suitability)

∑¥ Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“ø ¥â«¬ “√≈–≈“¬¡“µ√∞“π Curcuminoids  ·≈– “√≈–≈“¬¡“µ√∞“π

Curcumin µ√«® Õ∫æ“√“¡‘‡µÕ√åµà“ßÊ ‰¥â·°à %RSD, retention time (RT), theoretical plate, tailing factor ·≈– resolu-

tion ´÷Ëß§”π«≥µ“¡«‘∏’¢Õß USP (7) ‚¥¬§à“ resolution √–À«à“ßæ’§ curcumin °—∫ desmethoxycurcumin ·≈–√–À«à“ß

æ’§ desmethoxycurcumin °—∫ bisdesmethoxycurcumin ‰¡àπâÕ¬°«à“ 2.0, §à“ tailing factor ‰¡à‡°‘π 1.5 ·≈– theoretical

plate ‰¡àπâÕ¬°«à“ 5,000 ‡æ◊ËÕ· ¥ß§«“¡‡À¡“– ¡¢Õß√–∫∫∑’Ë„™â √«¡∑—Èßµ√«®‡Õ°≈—°…≥å¢Õß “√·µà≈–™π‘¥®“°°“√¥Ÿ RT,

UV spectrum ·≈– mass spectrum ¢Õß “√·µà≈–æ’§

§«“¡®”‡æ“–‡®“–®ß¢Õß«‘∏’ (Selectivity / Specificity)

‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß Curcumin §«“¡‡¢â¡¢âπ 0.4 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ π”¡“ 1 ¡‘≈≈‘≈‘µ√ ∑”„Àâ ≈“¬µ—«

¥â«¬ ¿“«–µà“ßÊ ·≈â«ª√—∫ª√‘¡“µ√„Àâ‡ªìπ 10 ¡‘≈≈‘≈‘µ√¥â«¬µ—«∑”≈–≈“¬ π”¡“©’¥´È” 2 §√—Èß µ√«® Õ∫°“√ ≈“¬µ—«∑’Ë‡°‘¥

¢÷Èπ §à“ retention time ·≈– resolution ¢Õß “√ ≈“¬µ—«∑’Ë‡°‘¥¢÷Èπ®–µâÕß·¬°®“° Curcumin Õ¬à“ß™—¥‡®π‚¥¬ ¿“«–µà“ßÊ

∑’Ë∑”„Àâ ≈“¬µ—« (Stress conditions) (11-12) ‰¥â·°à

(1) ‡µ‘¡ 1 N hydrochloric acid ®”π«π 1 ¡‘≈≈‘≈‘µ√ µ—Èß‰«â 6 ™—Ë«‚¡ß

(2) ‡µ‘¡ 0.1 N sodium hydroxide ®”π«π 0.5 ¡‘≈≈‘≈‘µ√ µ—Èß‰«â 2 ™—Ë«‚¡ß

(3) ‡µ‘¡ 30% hydrogen peroxide ®”π«π 1 ¡‘≈≈‘≈‘µ√ µ—Èß‰«â 1 ™—Ë«‚¡ß

(4) µ—Èß‰«â„Àâ∂Ÿ°· ß·¥¥ 60 π“∑’

(5) µ—Èß∑’ËÕÿ≥À¿Ÿ¡‘ 90 °C π“π 6 ™—Ë«‚¡ß
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§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå (Linearity and Range)

‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Curcumin §«“¡‡¢â¡¢âπ 20, 30, 40, 50 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ©’¥

 “√≈–≈“¬·µà≈–√–¥—∫§«“¡‡¢â¡¢âπ È́” 6 §√—Èß π”§à“‡©≈’Ë¬¢Õß·µà≈–√–¥—∫ ¡“ √â“ß°√“ø¡“µ√∞“πÀ“§«“¡ —¡æ—π∏å

√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß Curcumin °—∫æ◊Èπ∑’Ë„µâæ’§¢Õß Curcumin §”π«≥§à“ —¡ª√– ‘∑∏‘Ï§«“¡ —¡æ—π∏å (correlation

coefficient) §à“§«“¡≈“¥‡Õ’¬ß¢Õß°√“ø (slope) ·≈–®ÿ¥∑’Ë‡ âπ°√“øµ—¥·°π Y (intercept) ∑¥ Õ∫ √â“ß‡ âπ°√“ø¡“µ√∞“π

´È” 3 «—π ‡æ◊ËÕ»÷°…“§«“¡‡ªìπ‡ âπµ√ß¢Õß√–∫∫‚§√¡“‚∑°√“ø (Linearity of system)

§«“¡·¡àπ (Accuracy)

©’¥ “√≈–≈“¬¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß Curcumin §«“¡‡¢â¡¢âπ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

‡µ√’¬¡·µà≈–√–¥—∫§«“¡‡¢â¡¢âπ®”π«π 3 ´È” ·≈–©’¥´È” 3 §√—Èß §”π«≥ª√‘¡“≥ Curcumin ∑’Ëµ√«®æ∫„π·µà≈–√–¥—∫®“°

‡ âπ°√“ø¡“µ√∞“π„π«—π‡¥’¬«°—π §”π«≥√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (%recovery) „π∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ §«√Õ¬Ÿà„π™à«ß

√âÕ¬≈– 97-103 (11) ·≈–§à“√âÕ¬≈–¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—π∏å (% RSD) ‰¡à‡°‘π 2.0

§«“¡‡∑’Ë¬ß (Precision)

1. §«“¡∑«π È́”‰¥â (Repeatability)

(1) §«“¡‡∑’Ë¬ß¢Õß√–∫∫ (System precision) ©’¥ “√≈–≈“¬ Curcumin §«“¡‡¢â¡¢âπ 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

®”π«π 3 µ—«Õ¬à“ß ·µà≈–µ—«Õ¬à“ß©’¥ È́” 6 §√—Èß §”π«≥ % RSD ¢Õßæ◊Èπ∑’Ë„µâæ’§¢Õß Curcumin ‚¥¬ % RSD ‰¡à§«√

‡°‘π√âÕ¬≈– 2.0

(2) §«“¡‡∑’Ë¬ß¢Õß«‘∏’ (Method precision) §”π«≥ % RSD ¢Õß√âÕ¬≈–¢Õß°“√§◊π°≈—∫¢Õß “√≈–≈“¬µ—«Õ¬à“ß∑—Èß

3 √–¥—∫§«“¡‡¢â¡¢âπ¢Õß°“√∑¥ Õ∫§«“¡·¡àπ ‚¥¬ % RSD ‰¡à§«√‡°‘π√âÕ¬≈– 2.0

2. Intermediate Precision

©’¥ “√≈–≈“¬µ—«Õ¬à“ß∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß Curcumin 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∑”°“√∑¥ Õ∫ 2 «—π≈– 10

µ—«Õ¬à“ß ·µà≈–µ—«Õ¬à“ß©’¥ È́” 2 §√—Èß ‚¥¬„™âπ—°«‘‡§√“–Àå 2 §π ·≈–‡§√◊ËÕß¡◊Õ 2 ‡§√◊ËÕß §”π«≥√âÕ¬≈–¢Õß Curcumin,

% RSD ¢Õß·µà≈–«—π·≈– % RPD √–À«à“ß«—π ‰¡à§«√‡°‘π√âÕ¬≈– 2

§«“¡§ß ¿“æ¢Õß “√≈–≈“¬¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß

©’¥ “√≈–≈“¬¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß Curcumin §«“¡‡¢â¡¢âπ 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√∑ÿ°Ê 1 ™—Ë«‚¡ß

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ßµ‘¥µàÕ°—π ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß §”π«≥ª√‘¡“≥¢Õß Curcumin ‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥∑’Ë 0 ™—Ë«‚¡ß ‚¥¬„Àâ

ª√‘¡“≥∑’Ë 0 ™—Ë«‚¡ß‡ªìπ 100% ª√‘¡“≥∑’Ëæ∫„π‡«≈“µà“ßÊ ‰¡à§«√πâÕ¬°«à“ 98% ‡æ◊ËÕ¥Ÿ§«“¡§ß ¿“æ¢Õß “√≈–≈“¬

¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß „π√–À«à“ß∑”°“√∑¥ Õ∫

§«“¡§ß∑π (Robustness)

1. º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“«–¢Õß√–∫∫ UPLC

∑¥ Õ∫‚¥¬°“√©’¥ “√≈–≈“¬¡“µ√∞“π Curcumin ‡æ◊ËÕµ√«® Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫„π¢≥–∑’Ë∑”°“√

‡ª≈’Ë¬π·ª≈ß ¿“«–µà“ßÊ ¢Õß‡§√◊ËÕß UPLC ¥—ßπ’È

(1) °“√„™â§Õ≈—¡πå ACQUITY UPLC BEH C18 ¢π“¥ 2.1 × 100 ¡‘≈≈‘‡¡µ√ ∫√√®ÿÕπÿ¿“§¢π“¥ 1.7 ‰¡‚§√‡¡µ√

®”π«π 2 √ÿàπº≈‘µ‰¥â·°à Lot No. 0216330731·≈– Lot No. 0128153184

(2) Õ—µ√“°“√‰À≈¢Õß mobile phase 0.45, 0.50 ·≈– 0.55 ¡‘≈≈‘≈‘µ√µàÕπ“∑’

(3) Õÿ≥À¿Ÿ¡‘¢Õß§Õ≈—¡πå ∑¥ Õ∫‚¥¬„™âÕÿ≥À¿Ÿ¡‘ 38 °C, 40 °C ·≈– 42 °C

(4) ª√‘¡“µ√¢Õß “√≈–≈“¬∑’Ë©’¥ „™â 1.0, 2.0 ·≈– 3.0 ‰¡‚§√≈‘µ√
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(5)  —¥ à«π¢Õß mobile phase ‡ª≈’Ë¬πÕ—µ√“ à«π¥—ßπ’È 0.1% formic acid : acetonitrile ‡∑à“°—∫ 61:39, 60:40

·≈– 59:41

(6) §«“¡‡¢â¡¢âπ¢Õß formic acid „π mobile phase „™â 0.09, 0.10 ·≈– 0.11%

‚¥¬·µà≈– ¿“«–©’¥ È́” 3 §√—Èß ¥Ÿ§à“æ“√“¡‘‡µÕ√åµà“ßÊ „π°“√µ√«® Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫ ‰¥â·°à retention

time, tailing factor, theoretical plates ·≈– resolution

2. §«“¡§ß ¿“æ¢Õß§Õ≈—¡πå

„π√–À«à“ß∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå„Àâµ√«® Õ∫ª√– ‘∑∏‘¿“æ¢Õß§Õ≈—¡πå ‚¥¬∑”°“√∫—π∑÷°§à“¥Ÿ°“√

‡ª≈’Ë¬π·ª≈ß Theoretical plates „π«—π‡√‘Ë¡µâπ·≈–„π√–À«à“ß°“√∑¥ Õ∫®π®∫°“√∑¥≈Õß π—∫®”π«π§√—Èß∑’Ë©’¥ “√≈–≈“¬

¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß„π°“√∑¥ Õ∫

¢’¥®”°—¥¢Õß°“√µ√«®æ∫ (Limit of detection) ·≈–¢’¥®”°—¥¢Õß°“√À“‡™‘ßª√‘¡“≥ (Limit of quantitation)

§à“ Limit of detection (LOD) ·≈– Limit of quantitation (LOQ) ‰¥â®“°∑¥ Õ∫À“§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬

¢Õß Curcumin ∑’Ë©’¥·≈â«„Àâ§à“ signal-to-noise ‡∑à“°—∫À√◊Õ¡“°°«à“ 3 ·≈– 10  µ“¡≈”¥—∫

∑¥ Õ∫«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“°—∫µ—«Õ¬à“ßº≈‘µ¿—≥±å

π”«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ¡“∑¥ Õ∫°—∫µ—«Õ¬à“ßº≈‘µ¿—≥±å ¡ÿπ‰æ√¢¡‘Èπ™—π·§ª´Ÿ≈ 15 µ—«Õ¬à“ß «à“ “¡“√∂·¬°

æ’§¢Õßµ—«¬“ ”§—≠ Curcumin ·≈– “√Õ◊ËπÊ ‰¥âµ“¡¢âÕ°”Àπ¥ „πÀ—«¢âÕ System suitability µ“¡¡“µ√∞“πµ”√“¬“ USP39

º≈°“√∑¥ Õ∫

∑”°“√æ—≤π“«‘∏’«‘‡§√“–Àå‚¥¬„™â‡§√◊ËÕß UPLC-PDA-MS „π°“√«‘‡§√“–Àå Curcumin ‚¥¬„™âµ—«Õ¬à“ß‡ªìπ«—µ∂ÿ¥‘∫

Curcumin ∫√‘ ÿ∑∏‘Ï ¥â«¬°“√ª√—∫‡ª≈’Ë¬π™π‘¥·≈–Õ—µ√“ à«π¢Õß “√≈–≈“¬µ—«æ“∑’Ë “¡“√∂„™â°—∫ mass detector ‡ªìπ

0.1% formic acid in water : acetonitrile Õ—µ√“ à«π‡∑à“°—∫ 60 : 40 ·≈–∑¥≈Õß‡ª≈’Ë¬π§Õ≈—¡πå„Àâ‡À¡“– ¡°—∫ “√∑’Ë

µâÕß°“√«‘‡§√“–Àå æ∫«à“°“√„™â§Õ≈—¡πå UPLC C18 ¢π“¥ 2.1 × 100 ¡‘≈≈‘‡¡µ√ Õπÿ¿“§¢π“¥ 1.7 ‰¡‚§√‡¡µ√  “¡“√∂

·¬°æ’§¢Õß Curcumin, Desmethoxycurcumin ·≈– Bisdesmethoxycurcumin ‰¥âÕ¬à“ß™—¥‡®πµ“¡¢âÕ°”Àπ¥ ·≈–

 “¡“√∂≈¥√–¬–‡«≈“°“√«‘‡§√“–Àå‡À≈◊Õ‡æ’¬ß 3 - 5 π“∑’¢÷Èπ°—∫√ÿàπ¢Õß‡§√◊ËÕß UPLC ∑’Ë‡≈◊Õ°„™â

 √ÿª√“¬≈–‡Õ’¬¥¢Õß«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπµ“¡µ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ HPLC µ“¡ USP39 ·≈–®“°√Ÿª∑’Ë 1

‚§√¡“‚∑·°√¡ · ¥ßæ’§∑’Ë·¬°‰¥â∑—Èß 3 æ’§∑’Ë retention time µà“ßÊ æ√âÕ¡ UV spectrum ·≈– Mass spectrum ¢Õß “√

·µà≈–µ—«µ“¡≈”¥—∫
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Condition HPLC (USP39) UPLC (developed method)

Column Xselect C18 ACQUITY UPLC BEH C18

4.6 × 150 mm, 3.5 µm 2.1 × 100 mm, 1.7 µm

Mobile phase 1 mg/ml citric acid : THF 0.1% formic acid : ACN

(60 : 40) (60 : 40)

Flow rate 1.0 ml/min 0.5 ml/min

Pressure 5300 psi 8800 psi

Column temperature Room Temperature 40 °C

Detection UV 420 nm UV 420 nm

Injection volume 20 µl 2 µl

Retention time

- Curcumin 11.6 min 2.2 min

- Desmethoxycurcumin 13.3 min 2.0 min

- Bisdesmethoxycurcumin 15.2 min 1.7 min

Run time 18 min 3 min

µ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫«‘∏’«‘‡§√“–Àå Curcumin ‚¥¬«‘∏’ HPLC µ“¡ USP39 ·≈–«‘∏’ UPLC ∑’Ëæ—≤π“¢÷Èπ

√Ÿª∑’Ë 1  ‚§√¡“‚∑·°√¡· ¥ß retention time, UV spectrum ·≈– Mass spectrum ¢Õß Curcumin,

Desmethoxycurcumin ·≈– Bisdesmethoxycurcumin ‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’ UPLC ∑’Ëæ—≤π“¢÷Èπ
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º≈°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ‡æ◊ËÕÀ“ª√‘¡“≥¢Õß Curcumin ¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

°“√∑¥ Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“ø (Chromatographic system suitability)

©’¥ “√≈–≈“¬¡“µ√∞“π Curcuminoids ‡æ◊ËÕ„™â∑¥ Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“ø æ∫«à“ √–∫∫

‚§√¡“‚∑°√“ø “¡“√∂·¬°æ’§ Curcumin, Desmethoxycurcumin ·≈– Bisdesmethoxycurcumin ®“°°—πÕ¬à“ß™—¥‡®π

¥—ß· ¥ß„π√Ÿª∑’Ë 2 ·≈–„Àâº≈°“√∑¥ Õ∫Õ¬Ÿà„π™à«ßµ“¡¢âÕ°”Àπ¥µ“¡¡“µ√∞“π¢Õß USP ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

                
Suitability Requirements (USP 39)

Bisdesmethoxy- Desmethoxy-
Curcumin

curcumin curcumin

Standard Curcumin solution Tailing factor (NMT 1.5) - - 1.09

Theoretical plate - - 20410.2

%RSD (NMT 2.0) - - 0.23

Standard Curcuminoids solution Resolution (NLT 2.0) - 4.70 4.77

Tailing factor (NMT 1.5) 1.12 1.12 1.12

%RSD (NMT 2.0) 0.32 0.22 0.16

µ“√“ß∑’Ë 2 º≈°“√∑¥ Õ∫§«“¡‡À¡“– ¡¢Õß√–∫∫‚§√¡“‚∑°√“ø

√Ÿª∑’Ë 2  ‚§√¡“‚∑·°√¡¢Õß “√¡“µ√∞“π Curcuminoids USP

2a: ‚§√¡“‚∑·°√¡¢Õß “√¡“µ√∞“π USP Curcuminoids Lot F0H161 ‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’ HPLC µ“¡ USP39

2b: ‚§√¡“‚∑·°√¡¢Õß “√¡“µ√∞“π USP Curcuminoids Lot F0H161 ‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’ UPLC ∑’Ëæ—≤π“¢÷Èπ

§«“¡®”‡æ“–‡®“–®ß¢Õß«‘∏’ (selectivity/ specificity)

®“°°“√π” “√≈–≈“¬µ—«Õ¬à“ß curcumin ¡“∑”„Àâ ≈“¬µ—«„π ¿“«–µà“ßÊ æ∫«à“ “√ ≈“¬µ—«∑’Ë‡°‘¥¢÷Èπ„π ¿“«–

µà“ß Ê ‰¡à√∫°«πæ’§¢Õß curcumin (resolution > 1.5) ·≈–‡¡◊ËÕ¥Ÿ§à“ peak purity ¢Õßæ’§ curcumin æ∫«à“¡’§à“ peak angle
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πâÕ¬°«à“ peak threshold ́ ÷ËßÀ¡“¬∂÷ß‰¡à¡’°“√ªπ‡ªóôÕπ¢Õß “√Õ◊Ëπ (co-elute) „πæ’§π’È · ¥ß«à“√–∫∫¡’§«“¡®”‡æ“–‡®“–®ß°—∫

curcumin πÕ°®“°π’È¬—ßæ∫«à“ curcumin ¡’°“√ ≈“¬µ—«ª√–¡“≥ 31.2% ‡¡◊ËÕ‡µ‘¡ 0.1N sodium hydroxide 2 ™—Ë«‚¡ß

·≈–‡¡◊ËÕ∂Ÿ°· ß·¥¥‡ªìπ‡«≈“ 30 ·≈– 60 π“∑’  ≈“¬µ—«ª√–¡“≥ 34.9% ·≈– 94.9% µ“¡≈”¥—∫ ·≈– ≈“¬µ—«ª√–¡“≥

10.5% ¿“¬„µâ ¿“«–ÕÕ° ‘́‡¥™—Ëπ (H
2
O

2
 30%) π“π 1 ™—Ë«‚¡ß ·µà curcumin ¡’§«“¡∑πµàÕ ¿“«–‡ªìπ°√¥·°à (1N HCl)

·≈–¿“¬„µâ§«“¡√âÕππ“π 6 ™—Ë«‚¡ß  ≈“¬µ—«ª√–¡“≥ 1.2% ·≈– 3.9% µ“¡≈”¥—∫ ‚¥¬‚§√¡“‚∑·°√¡°“√ ≈“¬µ—«¢Õß

curcumin „π ¿“«–µà“ßÊ · ¥ß¥—ß√Ÿª∑’Ë 3
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√Ÿª∑’Ë 3 ‚§√¡“‚∑·°√¡¢Õß Curcumin ·≈– “√ ≈“¬µ—«∑’Ë‡°‘¥¢÷Èπ„π ¿“«–µà“ßÊ

‚§√¡“‚∑·°√¡∑’Ë 1:  “√≈–≈“¬ curcumin„π ¿“«–ª°µ‘

‚§√¡“‚∑·°√¡∑’Ë 2: ∑”„Àâ ≈“¬µ—«¥â«¬ 1 N HCl π“π 6 ™—Ë«‚¡ß

‚§√¡“‚∑·°√¡∑’Ë 3: ∑”„Àâ ≈“¬µ—«¥â«¬ 0.1 N NaOH π“π 2 ™—Ë«‚¡ß

‚§√¡“‚∑·°√¡∑’Ë 4: ∑”„Àâ ≈“¬µ—«¥â«¬ hydrogen peroxide 30% π“π 1 ™—Ë«‚¡ß

‚§√¡“‚∑·°√¡∑’Ë 5: ∑”„Àâ ≈“¬µ—«¥â«¬· ß·¥¥π“π 30 ·≈– 60 π“∑’

‚§√¡“‚∑·°√¡∑’Ë 6: ∑”„Àâ ≈“¬µ—«¥â«¬°“√µâ¡∑’Ë 90 °C π“π 6 ™—Ë«‚¡ß

§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå(linearity and range)

 “√≈–≈“¬¡“µ√∞“π curcumin §«“¡‡¢â¡¢âπ 20, 30, 40, 50 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ©’¥´È” 6 §√—Èß ∑”´È”

3 «—π æ∫«à“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ curcumin ·≈– peak area ¡’≈—°…≥–‡ªìπ‡ âπµ√ßµ≈Õ¥™à«ß§«“¡‡¢â¡¢âπ∑’Ë

∑¥ Õ∫ ‚¥¬¡’ correlation coefficient ‡∑à“°—∫ 0.99963, 0.99995 ·≈– 0.99977

§«“¡·¡àπ (Accuracy)

 “√≈–≈“¬¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß curcumin 3 √–¥—∫§«“¡‡¢â¡¢âπ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

®”π«π 3 È́” ·≈–©’¥ È́” 3 §√—Èß §”π«≥ª√‘¡“≥ curcumin „π “√≈–≈“¬µ—«Õ¬à“ß∑’Ëµ√«®æ∫®“°‡ âπ°√“ø¡“µ√∞“π„π

«—π‡¥’¬«°—π §”π«≥√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (%recovery) Õ¬Ÿà„π™à«ß√âÕ¬≈– 99.2 - 101.4 · ¥ß¥—ßµ“√“ß∑’Ë 3

√–¥—∫
§«“¡‡¢â¡¢âπ §«“¡‡¢â¡¢âπ∑’Ëµ√«®æ∫ √âÕ¬≈–¢Õß°“√§◊π°≈—∫ Average

% RSD
(µg/ml) (µg/ml) (%recovery) %recovery

1 21.7194 21.8073 100.40 99.87 0.59

17.3524 17.2208 99.24

24.1701 24.1645 99.98

2 42.0047 42.1862 100.43 100.87 0.51

39.2199 39.7850 101.44

38.4169 38.7015 100.74

3 57.7282 58.4188 101.20 100.35 0.92

58.6643 58.9538 100.49

60.2134 59.8357 99.37

µ“√“ß∑’Ë 3 √âÕ¬≈–¢Õß°“√§◊π°≈—∫
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§«“¡‡∑’Ë¬ß (Precision)

1. Repeatability

- System precision  “√≈–≈“¬µ—«Õ¬à“ß curcumin 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®”π«π 3 µ—«Õ¬à“ß ©’¥´È” 6

§√—Èß §”π«≥ % RSD ‰¥â 0.15, 0.24 ·≈– 0.08 ‚¥¬§à“∑’Ë‰¥â‰¡à‡°‘π√âÕ¬≈– 2.0

- Method precision §”π«≥ % RSD ®“°√âÕ¬≈–¢Õß°“√§◊π°≈—∫¢Õß “√≈–≈“¬∑—Èß 3 √–¥—∫§«“¡‡¢â¡¢âπ

¢Õß°“√∑¥ Õ∫§«“¡·¡àπ ‰¥â‡∑à“°—∫ 0.59, 0.51 ·≈– 0.92

2. Intermediate precision

 “√≈–≈“¬µ—«Õ¬à“ß curcumin 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∑”°“√∑¥ Õ∫ 2 «—π «—π≈– 10 µ—«Õ¬à“ß ‚¥¬π—°«‘‡§√“–Àå

2 §π ·≈– ‡§√◊ËÕß¡◊Õ 2 ‡§√◊ËÕß §”π«≥ª√‘¡“≥ curcumin æ∫«à“ % RSD ¢Õß°“√∑¥ Õ∫¿“¬„π«—π‡∑à“°—∫ 0.31 ·≈– 0.27

·≈– % RPD ¢Õß°“√∑¥ Õ∫√–À«à“ß«—π‡∑à“°—∫ 0.14

§«“¡§ß ¿“æ¢Õß “√≈–≈“¬¡“µ√∞“π·≈– “√≈–≈“¬µ—«Õ¬à“ß

©’¥ “√≈–≈“¬¡“µ√∞“π·≈–µ—«Õ¬à“ß curcumin 40 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∑ÿ°Ê 1 ™—Ëß‚¡ß‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

µ‘¥µàÕ°—π ‡æ◊ËÕ∑¥ Õ∫§«“¡§ß ¿“æ¢Õß¬“„π√–À«à“ß∑”°“√«‘‡§√“–Àå∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 °C) æ∫«à“„π™à«ß‡«≈“ 24 ™—Ë«‚¡ß

ª√‘¡“≥ curcumin ¡’°“√‡ª≈’Ë¬π·ª≈ß Ÿß ÿ¥ 1.0% ‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥∑’Ë®ÿ¥‡√‘Ë¡µâπ ´÷Ëß‰¡à‡°‘π¢âÕ°”Àπ¥ 2.0% · ¥ß∂÷ß

§«“¡§ß ¿“æ∑’Ë¥’„πµ—«∑”≈–≈“¬∑’Ë„™â

§«“¡§ß∑π (Robustness)

1. º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“«–¢Õß√–∫∫ UPLC

ª√–‡¡‘πº≈‚¥¬°“√‡ª√’¬∫‡∑’¬∫§à“ retention time, theoretical plate, tailing factor ·≈– resolution √–À«à“ßæ’§

curcumin °—∫ desmethoxycurcumin (DMC) ·≈–√–À«à“ßæ’§ desmethoxycurcumin (DMC) °—∫ bisdesmethoxycurcumin

(BMC) (§«√¡’§à“‰¡àµË”°«à“ 2.0) ¥—ßµ“√“ß∑’Ë 4
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Retention time
              Resolution Theoretical Tailing

 ¿“«–¢Õß‡§√◊ËÕß UPLC
Curcumin

Curcumin DMC plate factor

VS DMC VS BMC Curcumin Curcumin

%Formic Acid 0.09 3.691 5.48 5.48 21517 1.04

„π Water 0.10 3.740 5.49 5.50 21111 1.04

0.11 3.667 5.46 5.47 21451 1.04

Õ—µ√“°“√‰À≈ 0.45 4.003 5.46 5.45 21767 1.04

¢Õß “√≈–≈“¬ 0.50 3.687 5.42 5.42 21057 1.03

µ—«æ“ (ml/min) 0.55 3.336 5.33 5.34 20194 1.03

Õÿ≥À¿Ÿ¡‘¢Õß 38 3.748 5.27 5.28 20894 1.03

§Õ≈—¡πå (°C) 40 3.687 5.42 5.42 21057 1.03

42 3.533 5.51 5.50 21064 1.04

ª√‘¡“µ√¢Õß 1.0 3.611 5.40 5.39 21034 1.04

 “√≈–≈“¬∑’Ë 2.0 3.687 5.42 5.42 21057 1.03

©’¥ (µl) 3.0 3.614 5.42 5.39 21215 1.03

 —¥ à«π¢Õß 59 : 41 3.210 5.21 5.16 20714 1.03

mobile phase 60 : 40 3.687 5.42 5.42 21057 1.03

(0.1%formic 61 : 39 4.152 5.60 5.61 21455 1.03

acid : ACN)

§Õ≈—¡πå 0128153184 3.647 5.30 5.25 20505 1.04

Lot. No. 0216330731 3.432 4.99 4.95 19380 1.11

µ“√“ß∑’Ë 4 º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“«–¢Õß‡§√◊ËÕß UPLC

2. §«“¡§ß ¿“æ¢Õß§Õ≈—¡πå

®“°°“√µ√«® Õ∫ª√– ‘∑∏‘¿“æ¢Õß§Õ≈—¡πå ACQUITY UPLC BEH C18 ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‚¥¬∫—π∑÷°§à“

theoretical plate ¢Õß curcumin ‡¡◊ËÕ‡√‘Ë¡µâπ„™âª√–¡“≥ 22,000 À≈—ß®“°®∫°“√∑¥ Õ∫ æ∫«à“©’¥ “√≈–≈“¬µà“ßÊ ª√–¡“≥

1,000 §√—Èß §à“ Theoretical plates ≈¥≈ß‡À≈◊Õª√–¡“≥ 93% · ¥ß∂÷ß§«“¡§ß∑π¢Õß§Õ≈—¡πå

¢’¥®”°—¥¢Õß°“√µ√«®æ∫ (Limit of detection) ·≈–¢’¥®”°—¥¢Õß°“√À“‡™‘ßª√‘¡“≥ (Limit of quantitation)

®“°°“√∑¥ Õ∫©’¥ “√≈–≈“¬¢Õß curcumin æ∫«à“ Limit of detection (LOD) ¡’§à“‡∑à“°—∫ 21.2 π“‚π°√—¡µàÕ

¡‘≈≈‘≈‘µ√ (S/N=3.6) ·≈– Limit of quantitation (LOQ) ¡’§à“‡∑à“°—∫ 70.7 π“‚π°√—¡µàÕ¡‘≈≈‘≈‘µ√ (RSD = 3.7%, n = 6,

S/N=10.5)

∑¥ Õ∫«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“°—∫µ—«Õ¬à“ßº≈‘µ¿—≥±å

®“°°“√«‘‡§√“–Àå‡æ◊ËÕ·¬°æ’§¢Õß “√°≈ÿà¡ curcuminoids „πº≈‘µ¿—≥±å¢¡‘Èπ™—π·§ª Ÿ́≈∑—Èß 15 ·À≈àßº≈‘µ‚¥¬«‘∏’

«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ æ∫«à“«‘∏’∑’Ëæ—≤π“¢÷Èππ’È “¡“√∂·¬°æ’§¢Õß curcumin, desmethoxycurcumin ·≈– bisdesmethoxy-

curcumin ‰¥âµ“¡¢âÕ°”Àπ¥„πÀ—«¢âÕ System suitability µ“¡¡“µ√∞“π USP39 ‚¥¬¡’§à“ Relative retention time ‡∑’¬∫°—∫

curcumin ‡∑à“°—∫ 1.00, 0.86, 0.74 µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 4 ‡¡◊ËÕ§”π«≥À“ª√‘¡“≥ “√∑—Èß 3 ™π‘¥¢Õßº≈‘µ¿—≥±å
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¢¡‘Èπ™—π·§ª´Ÿ≈∑—Èß 15 ·À≈àßº≈‘µ æ∫«à“¡’ª√‘¡“≥µàÕ·§ª´Ÿ≈Õ¬Ÿà„π™à«ß 4.6 - 17.3, 1.0 - 3.7, 0.2 - 1.0 ¡‘≈≈‘°√—¡µ“¡≈”¥—∫

·≈–§‘¥‡ªìπº≈√«¡¢Õßª√‘¡“≥ “√°≈ÿà¡ curcuminoids Õ¬Ÿà„π™à«ß 5.8 - 22.0 ¡‘≈≈‘°√—¡µàÕ·§ª´Ÿ≈

√Ÿª∑’Ë 4  ‚§√¡“‚∑·°√¡¢Õß¢¡‘Èπ™—π·§ª Ÿ́≈®”π«π 15 µ—«Õ¬à“ß‡∑’¬∫°—∫ “√≈–≈“¬¡“µ√∞“π USP Curcuminoids

PK1 : Bisdesmethoxycurcumin, PK2 : Desmethoxycurcumin, PK3 : Curcumin

«‘®“√≥åº≈

«‘∏’∑’Ëæ—≤π“¢÷Èππ’È‡ªìπ«‘∏’∑’Ë –¥«° √«¥‡√Á« ·≈–„™â‡«≈“«‘‡§√“–ÀåπâÕ¬°«à“«‘∏’ HPLC ª√–¡“≥ 4 ‡∑à“ √–¬–‡«≈“

„π°“√«‘‡§√“–Àå —Èπ‡æ’¬ß 5 π“∑’µàÕ°“√©’¥Àπ÷Ëß§√—Èß ®÷ß “¡“√∂≈¥‡«≈“„π°“√∑”ß“π ª√–À¬—¥§à“„™â®à“¬·≈–≈¥ª√‘¡“≥

°“√„™âµ—«∑”≈–≈“¬Õ‘π∑√’¬å‰¥âÕ¬à“ß¡“° ®÷ß‡ªìπ°“√™à«¬√—°…“ ‘Ëß·«¥≈âÕ¡ °“√ª√—∫‡ª≈’Ë¬π„™â “√≈–≈“¬ formic acid ·≈–

acetonitrile ‡ªìπ “√≈–≈“¬µ—«æ“·∑π tetrahydrofuran ‡ªìπ°“√‡≈◊Õ°µ—«∑”≈–≈“¬∑’Ë‡À¡“– ¡‡¡◊ËÕ„™â°—∫ detector ™π‘¥

Electrospray Ionization Source-Mass spectrometer (ESI-MS) ‡π◊ËÕß®“°¡’°“√„™â§«“¡√âÕπ Ÿß„π°“√√–‡À¬ “√≈–≈“¬

µ—«æ“·≈–∑”„Àâ‚¡‡≈°ÿ≈ “√‡°‘¥ª√–®ÿ (ionization) ®÷ß‰¡àπ‘¬¡‡≈◊Õ°„™â tetrahydrofuran ‡ªìπ “√≈–≈“¬µ—«æ“‡æ√“–‡ªìπ

µ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë¡’§«“¡‰«‰ø Ÿß πÕ°®“°π’È°“√‡≈◊Õ°„™â°√¥ formic acid „π‡ø πÈ”π—Èπ¬—ß‡À¡“– ¡°—∫ mass detector

‡æ√“–‡ªìπ°√¥∑’Ë√–‡À¬‰¥âªÑÕß°—π°“√µ°§â“ß¢Õß°√¥„π à«π Ion source ¢Õß‡§√◊ËÕß (13-14)

°“√„™â detector ™π‘¥ diode array ·≈– mass spectrometer „π°“√µ√«®‡Õ°≈—°…≥å “√∑’Ë«‘‡§√“–Àå‡ªìπ«‘∏’∑’Ë

∑”‰¥âÕ¬à“ß –¥«°·≈–√«¥‡√Á« UV  “¡“√∂¬◊π¬—π “√∑’Ë¡’ chromophore „π‚¡‡≈°ÿ≈·≈– mass spectrum  “¡“√∂¬◊π¬—π

 “√∑’Ë‰¡à¡’ chromophore ‰¥â ¥—ßπ—Èπ°“√„™â detector ∑—Èß Õß™π‘¥√à«¡°—π„π°“√©’¥§√—Èß‡¥’¬«®÷ß§√Õ∫§≈ÿ¡ “√‡°◊Õ∫∑ÿ°™π‘¥

∑”„Àâ∑√“∫«à“ “√π—Èπ¡’§«“¡∫√‘ ÿ∑∏‘Ï‡æ’¬ßæÕÀ√◊Õ¡’ “√Õ◊Ëπªπ‡ªóôÕπÕ¬Ÿà «‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èππ’È®÷ß “¡“√∂π”‰ª„™â„π

°“√µ√«®«‘‡§√“–Àå∑—Èßæ‘ Ÿ®πå‡Õ°≈—°…≥å¥â«¬ UV ·≈– mass detector æ√âÕ¡°—∫°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ curcumin ¥â«¬ UV

spectrum

«‘∏’«‘‡§√“–Àåπ’È “¡“√∂·¬°æ’§‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  “¡“√∂·¬° “√°≈ÿà¡ curcuminoids ∑—Èß 3 ™π‘¥‰¥â ÷́Ëß‡ªìπ

‰ªµ“¡¢âÕ°”Àπ¥ USP39 „Àâ¡’§à“ resolution ‰¡àπâÕ¬°«à“ 2.0 (7) «‘∏’¡’§«“¡®”‡æ“–‡®“–®ßµàÕ curcumin ·≈–æ’§¡’§«“¡

∫√‘ ÿ∑∏‘Ïµ√«® Õ∫®“°°“√À“ peak purity ®“°º≈°“√»÷°…“æ∫«à“‰¡à¡’°“√√∫°«π¢Õß “√ ≈“¬µ—«∑’Ë‡°‘¥¢÷Èπ®“° ¿“«–
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µà“ß Ê ∑’Ë∑”„Àâ‡°‘¥°“√ ≈“¬µ—« Curcumin ¡’°“√ ≈“¬µ—« Ÿß ÿ¥¿“¬„µâ ¿“«–∑’Ë¡’· ß  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Mondal S.

·≈–§≥– (15) ‚¥¬æ∫°“√ ≈“¬µ—«¢Õß curcumin √âÕ¬≈– 34.9 ·≈– 94.9 ¢Õßª√‘¡“≥ curcumin ‡√‘Ë¡µâπ ‡¡◊ËÕµ—Èß∑‘Èß‰«â

¿“¬„µâ· ß·¥¥π“π 30 ·≈– 60 π“∑’ πÕ°®“°π’È¬—ßæ∫«à“ curcumin ¡’°“√ ≈“¬µ—«„π ¿“«–¥à“ß (0.1N NaOH) æ∫°“√

 ≈“¬µ—«√âÕ¬≈– 31.2 ¢Õßª√‘¡“≥ curcumin ‡√‘Ë¡µâπ  Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Kharat M. ·≈–§≥– (16) ‡√◊ËÕß§«“¡

§ß ¿“æ¢Õß curcumin ∑’Ë°≈à“««à“ curcumin ®–∂Ÿ°‡√àß„Àâ‡°‘¥°“√ ≈“¬µ—«¿“¬„µâ ¿“«–¥à“ß (pH ≥ 7) ¢≥–∑’Ë„π ¿“«–

°√¥‰¡à∑”„Àâ curcumin  ≈“¬µ—«·µà®–∑”„Àâ‡°‘¥°“√µ°º≈÷°‡¡◊ËÕµ—Èß∑‘Èß‰«â ¥—ßπ—Èπ¢—ÈπµÕπ„π°“√‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß®÷ß

§«√À≈’°‡≈’Ë¬ß ¿“«–∑’Ë®–∑”„Àâ‡°‘¥°“√ ≈“¬µ—« ‡™àπ ‡µ√’¬¡„π∑’Ë¡◊¥ ·≈–‡¡◊ËÕ≈–≈“¬„πµ—«∑”≈–≈“¬ ÿ¥∑â“¬∑’Ë‡ªìπ°√¥·≈â«

§«√©’¥∑—π∑’‰¡à§«√µ—Èß∑‘Èß‰«âπ“π ·≈–º≈°“√»÷°…“¬—ßæ∫«à“ curcumin ¡’§«“¡∑πµàÕ ¿“«–µà“ßÊ ¥—ßπ’È  ¿“«–°√¥·°à

(1 N HCl) ·≈–¿“¬„µâ§«“¡√âÕππ“π 6 ™—Ë«‚¡ß ‚¥¬∑—Èß Õß ¿“«–¥—ß°≈à“«¡’°“√ ≈“¬µ—«µË”°«à“√âÕ¬≈– 5 ·≈–‡°‘¥°“√

 ≈“¬µ—«ª“π°≈“ß„π ¿“«–ÕÕ° ‘́‡¥™—Ëπ (30% H
2
O

2
) π“π 1 ™—Ë«‚¡ß æ∫°“√ ≈“¬µ—«ª√–¡“≥√âÕ¬≈– 10 ¢Õßª√‘¡“≥

curcumin ‡√‘Ë¡µâπ

º≈∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß„π™à«ß 20 ∂÷ß 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‰¥â§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å ¡“°°«à“

0.999 · ¥ß∂÷ß§«“¡‡ªìπ‡ âπµ√ß∑’Ë¥’¢Õß√–∫∫‚§√¡“‚∑°√“øµ≈Õ¥™à«ß∑’Ë∑”°“√»÷°…“ °“√∑¥ Õ∫§«“¡·¡àπ‰¥â§à“√âÕ¬

≈–°“√°≈—∫§◊π∑’Ë 3 √–¥—∫§«“¡‡¢â¡¢âπ (low, medium, high) ‡∑à“°—∫ 99.87, 100.87 ·≈– 100.35 µ“¡≈”¥—∫ ÷́ËßÕ¬Ÿà„π

‡°≥±å∑’Ë¥’¬Õ¡√—∫‰¥â (‰¡à‡°‘π√âÕ¬≈– 95.0-105.0) °“√∑¥ Õ∫§«“¡‡∑’Ë¬ß æ∫«à“¡’§«“¡‡∑’Ë¬ß¢Õß√–∫∫ (system precision)

·≈–¡’§«“¡‡∑’Ë¬ß¢Õß«‘∏’ (method precision) ¡’°“√∑«π´È”‰¥â  ‰¡à¡’§«“¡·µ°µà“ß¢Õß°“√∑¥ Õ∫®“°°“√«‘‡§√“–Àå´È” 2 «—π

‚¥¬π—°«‘‡§√“–Àå 2 §π ¥â«¬‡§√◊ËÕß¡◊Õµà“ß™ÿ¥°—π

®“°º≈°“√∑¥ Õ∫§«“¡§ß ¿“æ¢Õß “√≈–≈“¬ curcumin  “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√°”Àπ¥√–¬–‡«≈“„π

°“√«‘‡§√“–Àåµ—«Õ¬à“ß ÷́Ëß®–‡ÀÁπ«à“ “√≈–≈“¬ curcumin „π acetonitrile ‡¡◊ËÕµ—Èß∑‘Èß‰«â„π∑’Ë¡◊¥¡’§«“¡§ß ¿“æ√–À«à“ß°“√

∑¥ Õ∫π“π 24 ™—Ë«‚¡ß ‚¥¬¡’ª√‘¡“≥¡“°°«à“ 98.0% ‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥∑’Ë®ÿ¥‡√‘Ë¡µâπ  ”À√—∫«‘∏’∑’Ëæ—≤π“¢÷Èππ’È„™â‡«≈“

„π°“√«‘‡§√“–Àå 5 π“∑’µàÕ°“√©’¥ “√·µà≈–§√—Èß ®÷ß‰¡à‡°‘¥ªí≠À“°“√ ≈“¬µ—«¢Õß¬“√–À«à“ß°“√«‘‡§√“–Àå ·≈–æ∫«à“§à“

§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ëµ√«®æ∫‰¥â·≈–„™â«‘‡§√“–ÀåÀ“ª√‘¡“≥‰¥âÕ¬à“ß∂Ÿ°µâÕß·¡àπ¬” ¡’§à“‡∑à“°—∫ 21.2 ·≈– 70.7 π“‚π°√—¡

µàÕ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫

∫∑ √ÿª

«‘∏’«‘‡§√“–Àå curcumin ∑’Ëæ—≤π“¢÷Èππ’È “¡“√∂π”‰ª„™â‡ªìπ«‘∏’¡“µ√∞“π„π°“√µ√«®‡Õ°≈—°…≥å·≈–«‘‡§√“–Àå

À“§«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√ curcumin πÕ°®“°π’È¬—ß„™â„π°“√À“ª√‘¡“≥ curcumin „π«—µ∂ÿ¥‘∫¢¡‘Èπ™—π √«¡∑—Èß«‘∏’«‘‡§√“–Àåπ’È

¬—ß “¡“√∂À“ª√‘¡“≥ curcuminoids „π√Ÿª¢Õßº≈√«¡¢Õß curcumin, desmethoxycurcumin ·≈– bisdesmethoxycurcumin

´÷Ëß‡ªìπ«‘∏’∑’Ë„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æº≈‘µ¿—≥±å¢¡‘Èπ™—π∑’Ë¡’°“√º≈‘µ·≈–®”Àπà“¬„πª√–‡∑»·≈–¬—ß‡ªìπ°“√ àß‡ √‘¡°“√ àß

ÕÕ°º≈‘µ¿—≥±å ¡ÿπ‰æ√‰∑¬∑’Ë‰¥â¡“µ√∞“π‰ª¬—ßµà“ßª√–‡∑»¥â«¬

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥ ¿≠.π‘¥“æ√√≥ ‡√◊Õßƒ∑∏‘ππ∑å ∑’Ë„Àâ§”ª√÷°…“·≈–§”·π–π”„π°“√‡¢’¬π∫∑§«“¡«‘®—¬
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Original Article

°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫

¥â«¬«‘∏’‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–ª√“»®“°πÈ”

(Method Validation for the Determination of Methamphetamine Hydrochloride in

Raw Material by Non-Aqueous Potentiometric Titration)

®“√ÿ∫≈ ™—¬™π–*

‡¡∑‘π’ À≈‘¡»‘√‘«ß…å*

ªîµ‘°“≠®πå °“≠®π“æƒ°…å*

ªí≥√  ·™à¡™¡¥“«*

* ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∂ππµ‘«“ππ∑å ππ∑∫ÿ√’ 11000

Abstract The quantitative determination of methamphetamine hydrochloride in raw material by non-aqueous

potentiometric titration is a primary method without using methamphetamine hydrochloride primary standard.

The titration system comprised of automatic titrator Metrohm 836 Titrando and solvotrode electrode, and a

potential voltage were measured during the titration. A standardized 0.1 N perchloric acid was used as a titrant,

glacial acetic acid as a solvent and mercuric acetate as a reagent making the replacement of halide ion. The

reaction stoichiometric was found to be 1 : 1 (methamphetamine hydrochloride : perchloric acid) and this ratio

was served as the basis for the calculations. The proposed method gave well-defined endpoint. The relationship

between weight of methamphetamine hydrochloride and volume of titrant showed linerity with the correlation

coefficient 1.0000 over the range of 25 to 75 mg of methamphetamine hydrochloride. The accuracy assessed

by percentage recoveries of three weight levels i.e. 25, 50 and 75 mg were 99.96, 100.03 and 100.08,

respectively. The precision of ten samples, prepared by two analysts using different burettes in different days,

were satisfactory with the relative standard deviation 0.14 and 0.10, respectively. The method was robust for the

variations of burette size, small incremental changes in volume of glacial acetic acid and mercuric acetate

solution. The non-aqueous potentiometric titration method for the determination of methamphetamine hydrochlo-

ride is valid, simple, rapid, accurate, precise, robust and gave the reliable result. The proposed method is suitable

for assay of methamphetamine hydrochloride in raw material and can be use as a standard method to determine

the assigned values for methamphetamine hydrochloride DMSc Reference Substance.

Key words: Methamphetamine hydrochloride, Potentiometric titration, Mercuric acetate
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∫∑§—¥¬àÕ °“√«‘‡§√“–Àåª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫¥â«¬‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–

ª√“»®“°πÈ”‡ªìπ«‘∏’ª∞¡¿Ÿ¡‘∑’Ë‰¡àµâÕß„™â “√¡“µ√∞“π‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‡ªìπ “√‡∑’¬∫ °“√»÷°…“ ¿“«–¢Õß

√–∫∫‰∑‡∑√™—π∑’Ë‡À¡“– ¡„™â‡§√◊ËÕß‰∑‡∑√µÕ—µ‚π¡—µ‘ Metrohm 836 Titrando Õ‘‡≈Á°‚∑√¥™π‘¥ Solvotrode «—¥§à“»—°¬å

‰øøÑ“¢Õß¢—È«‰øøÑ“™’È∫Õ°‡∑’¬∫°—∫¢—È«‰øøÑ“Õâ“ßÕ‘ß  “√≈–≈“¬‰∑·∑√πµå°√¥‡ªÕ√å§≈Õ√‘° 0.1 πÕ√å¡Õ≈ µ—«∑”≈–≈“¬

‡ªìπ°√¥·Õ ‘́µ‘° ·≈– “√≈–≈“¬‡¡Õ√å§‘«√‘°Õ– ‘́‡µµ∑”Àπâ“∑’Ë®—∫‡Œ‰≈πå‰ÕÕÕπ„π√–∫∫ ª√‘¡“≥ “√ —¡æ—π∏å¢ÕßªØ‘°‘√‘¬“

√–À«à“ß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å : °√¥‡ªÕ√å§≈Õ√‘° ‡ªìπ 1 : 1 ·≈–‡ªìπÀ≈—°°“√¢Õß°“√§”π«≥ ¡¡Ÿ≈¢Õß

ªØ‘°‘√‘¬“‰∑‡∑√™—π º≈°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’æ∫«à“„Àâ®ÿ¥¬ÿµ‘¢Õß°√“ø∑’Ë™—¥‡®π ™à«ßπÈ”Àπ—°∑’Ëπ”‰ª √â“ß‡ âπ

°√“ø¡“µ√∞“π§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å·≈–ª√‘¡“µ√‰∑·∑√πµå‡ªìπ —¥ à«π‚¥¬µ√ß

µ≈Õ¥™à«ß 25 ∂÷ß 75 ¡‘≈≈‘°√—¡ ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 1.0000 «‘∏’«‘‡§√“–Àå¡’§«“¡·¡àπ· ¥ß¥â«¬§à“√âÕ¬≈–

¢Õß°“√°≈—∫§◊π¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 3 √–¥—∫πÈ”Àπ—° 25, 50 ·≈– 75 ¡‘≈≈‘°√—¡ ‡∑à“°—∫ 99.96, 100.03

·≈– 100.08 µ“¡≈”¥—∫ °“√«‘‡§√“–Àåµ—«Õ¬à“ß™ÿ¥‡¥’¬«°—π®”π«π 10 ´È” ‚¥¬π—°«‘‡§√“–Àå 2 §π µà“ß«—π·≈–µà“ß¢π“¥

∫‘«‡√µµå ¡’§à“√âÕ¬≈–¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å‡∑à“°—∫ 0.14 ·≈– 0.10 µ“¡≈”¥—∫· ¥ß«à“«‘∏’¡’§«“¡‡∑’Ë¬ß «‘∏’

«‘‡§√“–Àå¡’§«“¡∑πµàÕ°“√‡ª≈’Ë¬π·ª≈ß ¿“«–°“√∑¥ Õ∫ ‰¥â·°à°“√‡ª≈’Ë¬π¢π“¥∫‘«‡√µµå °“√‡ª≈’Ë¬π·ª≈ßª√‘¡“µ√µ—«

∑”≈–≈“¬·≈–ª√‘¡“≥ “√≈–≈“¬‡¡Õ√å§‘«√‘°Õ– ‘́‡µµ «‘∏’‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–ª√“»®“°πÈ”®÷ß‡ªìπ«‘∏’∑’Ë¡’

§«“¡∂Ÿ°µâÕß ßà“¬ √«¥‡√Á« ¡’§«“¡·¡àπ §«“¡‡∑’Ë¬ß §«“¡∑π „Àâº≈°“√«‘‡§√“–Àå∑’Ë¡’§«“¡πà“‡™◊ËÕ∂◊Õ ¡’§«“¡‡À¡“– ¡·≈–

 “¡“√∂„™â‡ªìπ«‘∏’¡“µ√∞“π„π°“√µ√«®«‘‡§√“–ÀåÀ“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫‡æ◊ËÕÀ“§à“°”Àπ¥

 ”À√—∫º≈‘µ “√¡“µ√∞“π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å

°ÿ≠·®§”: ‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å, ‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π, ‡¡Õ√å§‘«√‘°Õ–´‘‡µµ

∫∑π”

‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å (Methamphetamine hydrochloride, METH) ™◊ËÕ∑“ß‡§¡’ (+)-(S)-N, α-

Dimethylphenethylamine hydrochloride  Ÿµ√‚§√ß √â“ß· ¥ß„π√Ÿª∑’Ë 1 (1) ‡ªìπ “√„π°≈ÿà¡ phenethylamine ≈—°…≥–

 ”§—≠§◊Õ¡’ phenyl ·≈–À¡Ÿà amine ®—¥‡ªìπ¬“‡ æµ‘¥„Àâ‚∑…√â“¬·√ßª√–‡¿∑ 1 µ“¡æ√–√“™∫—≠≠—µ‘¬“‡ æµ‘¥„Àâ‚∑…æ.».

2522 ¡’ƒ∑∏‘Ï°√–µÿâπª√– “∑ à«π°≈“ß (CNS stimulant) ·≈–°¥§«“¡Õ¬“°Õ“À“√ (appetite suppressant) ∑”„Àâ√Ÿâ ÷°

µ◊Ëπµ—« ‰¡àÕ¬“°Õ“À“√ °¥§«“¡‡Àπ◊ËÕ¬≈â“∑”„ÀâπÕπ‰¡àÀ≈—∫ °â“«√â“«·≈–√Ÿâ ÷°‡™◊ËÕ¡—Ëπ„πµ—«‡Õß‡°‘π‰ª (2) µ”√“¬“ø“√å¡“

‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“©∫—∫æ‘¡æå§√—Èß∑’Ë 41 (USP41) À—«¢âÕ Assay ‰¥â√–∫ÿ«‘∏’°“√À“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√-

§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫¥â«¬«‘∏’ Liquid Chromatography ÷́Ëß‡ªìπ«‘∏’∑’Ë®”‡ªìπµâÕß„™â “√¡“µ√∞“πª∞¡¿Ÿ¡‘ Methamphetamine

hydrochloride USPRS  ”À√—∫‡∑’¬∫À“ª√‘¡“≥ ·µà°“√ —Ëß´◊ÈÕ “√¡“µ√∞“π¬“‡ æµ‘¥®“°µà“ßª√–‡∑»π—Èπ¡’√“§“·æß·≈–

„™â√–¬–‡«≈“π“πÀ≈“¬‡¥◊Õπ ®÷ß‰¥â»÷°…“«‘∏’«‘‡§√“–ÀåÀ“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫¥â«¬«‘∏’‚æ‡∑π™‘

‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–ª√“»®“°πÈ” ÷́Ëß‡ªìπ«‘∏’°“√«—¥ª∞¡¿Ÿ¡‘‰¡à®”‡ªìπµâÕß„™â “√¡“µ√∞“π Methamphetamine

hydrochloride USPRS ‡ªìπÀ≈—°°“√∑”ªØ‘°‘√‘¬“√–À«à“ß “√≈–≈“¬°√¥ (‰∑·∑√πµå) ·≈–‡∫  ( “√µ—«Õ¬à“ß) ∑’Ë‡¢â“∑”

ªØ‘°‘√‘¬“°—πæÕ¥’ °“√‰∑‡∑√µ‚¥¬«‘∏’‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π‡ªìπ°“√«—¥»—°¬å‰øøÑ“¢Õß¢—È«‰øøÑ“™’È∫Õ°‡∑’¬∫°—∫

¢—È«‰øøÑ“Õâ“ßÕ‘ß ·≈â« √â“ß°√“ø¡“µ√∞“π¢Õß»—°¬å‰øøÑ“∑’Ë‰¥â°—∫ª√‘¡“µ√¢Õß “√≈–≈“¬‰∑·∑√πµå∑’Ë„™â °“√‡ª≈’Ë¬π·ª≈ß

§à“»—°¬å‰øøÑ“®–‡°‘¥¢÷ÈπÕ¬à“ß©—∫æ≈—π∫√‘‡«≥®ÿ¥ ¡¡Ÿ≈∑’Ë “√∑”ªØ‘°‘√‘¬“æÕ¥’ ‡ªìπ«‘∏’∑’Ë “¡“√∂À“®ÿ¥¬ÿµ‘‰¥â∂Ÿ°µâÕß∑’Ë ÿ¥ ®ÿ¥

¬ÿµ‘∑’Ë‰¥â®–µ√ß°—∫®ÿ¥ ¡¡Ÿ≈ π‘¬¡„™â ”À√—∫°“√«‘‡§√“–Àå«—µ∂ÿ¥‘∫∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï Ÿß·≈–‰¡à¡’ “√ªπ‡ªóôÕπ„πµ—«Õ¬à“ß ∑—Èßπ’È

‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‡¡◊ËÕÕ¬Ÿà„π “√≈–≈“¬°√¥®–·µ°µ—«„Àâ§≈Õ‰√¥å‰ÕÕÕπ´÷Ëß®–‰ª√∫°«π√–∫∫‰∑‡∑√™—π
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¥—ßπ—ÈπµâÕß‡µ‘¡ “√≈–≈“¬ mercuric acetate ‡æ◊ËÕ∑”Àπâ“∑’Ë®—∫°—∫§≈Õ‰√¥å‰ÕÕÕπ„π‚¡‡≈°ÿ≈¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√-

§≈Õ‰√¥å°àÕπ (3) ‡À≈◊Õ‡æ’¬ß Methamphetamine base ∑”ªØ‘°‘√‘¬“°—∫‰∑·∑√πµå (0.1N Perchloric acid) ®“°π—Èπ®÷ß

∑”°“√∑¥ Õ∫À“ ¿“«–∑’Ë‡À¡“– ¡ ”À√—∫°“√«‘‡§√“–Àå·≈–¥”‡π‘π°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’µ“¡ ICH Q2R1

guidelines (4) ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß°”Àπ¥«‘∏’¡“µ√∞“π°“√µ√«®À“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫

 ”À√—∫°“√®—¥∑” “√¡“µ√∞“π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å ‡æ◊ËÕ π—∫ πÿπ “√¡“µ√∞“π

„ÀâÀâÕßªØ‘∫—µ‘°“√µ√«®æ‘ Ÿ®πå¬“‡ æµ‘¥¢Õß°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å„π à«π°≈“ß·≈–¿Ÿ¡‘¿“§ 14 ·Ààß∑—Ë«ª√–‡∑» ‡ªìπ

°“√™à«¬ª√–À¬—¥§à“„™â®à“¬∑’ËµâÕß ◊́ÈÕ “√¡“µ√∞“π∑’Ë¡’√“§“·æß®“°µà“ßª√–‡∑»·≈–‡æ‘Ë¡»—°¬¿“æ°“√æ÷Ëßæ“µπ‡Õß

   √Ÿª∑’Ë 1  ‚§√ß √â“ß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å

«— ¥ÿ·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

1. Potentiometric Titrator º≈‘µ¿—≥±å¢Õß Metrohm,  «‘ ‡´Õ√å·≈π¥å √ÿàπ 836 Titrando

2. Solvotrode electrode º≈‘µ¿—≥±å¢Õß Metrohm. Serial No. 6.0229.010

3. ∫‘«‡√µµå¢π“¥ 5 ¡‘≈≈‘≈‘µ√ º≈‘µ¿—≥±å¢Õß Metrohm. Serial No. 000806

4. ∫‘«‡√µµå¢π“¥ 10 ¡‘≈≈‘≈‘µ√ º≈‘µ¿—≥±å¢Õß Metrohm. Serial No. 008629

5. ‡§√◊ËÕß™—Ëß«‘‡§√“–Àå º≈‘µ¿—≥±å¢Õß Mettler √ÿàπ XP205

6. µŸâÕ∫√âÕπ º≈‘µ¿—≥±å¢Õß Memmert √ÿàπ UNE400

7. ¿“™π–‰∑‡∑√µ

8. ·∑àß·¡à‡À≈Á°

9. ‚°√àß∫¥¬“

 “√‡§¡’

1. Glacial acetic acid (GAA) 100% AR grade º≈‘µ¿—≥±å¢Õß Merck

2. Acetic anhydride AR grade º≈‘µ¿—≥±å¢Õß J.T.Baker

3. Perchloric acid AR grade º≈‘µ¿—≥±å¢Õß Merck

4. Mercury (II) acetate AR grade º≈‘µ¿—≥±å¢Õß Carlo Erba

5. Ethanol AR grade º≈‘µ¿—≥±å¢Õß Merck

 “√¡“µ√∞“π

Potassium hydrogen phthalate (KHP) volumetric standard, º≈‘µ¿—≥±å¢Õß Merck, Lot No. 162400A §«“¡

∫√‘ ÿ∑∏‘Ï 99.96% on dried basis traceable to the corresponding primary standard NIST SRM potassium hydrogen

phthalate batch 84L

µ—«Õ¬à“ß

1. «—µ∂ÿ¥‘∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å DMScRS Control No. 04A54164

«—µ∂ÿ¥‘∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ëπ”¡“∑¥ Õ∫‰¥âºà“π°“√µ√«®«‘‡§√“–Àåµ“¡¢âÕ°”Àπ¥∑’Ë√–∫ÿ„πµ”√“
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¬“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“ ‰¥â·°à °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å “√¥â«¬«‘∏’ IR spectroscopy, °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥

§«“¡™◊Èπ·≈– “√∑’Ë√–‡À¬‰¥â (Loss on drying), °“√∑¥ Õ∫®ÿ¥À≈Õ¡‡À≈« (Melting range) ·≈–°“√µ√«®À“ “√ªπ‡ªóôÕπ

(impurities) ¥â«¬«‘∏’ Chromatographic purity ‚¥¬æ∫«à“µ—«Õ¬à“ß«—µ∂ÿ¥‘∫¡’§«“¡∫√‘ ÿ∑∏‘Ï Ÿß ‰¡à¡’ “√ªπ‡ªóôÕπ ºà“π‡°≥±å

¡“µ√∞“π«—µ∂ÿ¥‘∫¬“  “¡“√∂π”‰ª„™â ”À√—∫°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå

2. «—µ∂ÿ¥‘∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å DMScRS Control No. 03C62164

«‘∏’°“√

°“√‡µ√’¬¡ “√≈–≈“¬ 0.1 N Perchloric acid

º ¡ Perchloric acid 8.5 ¡‘≈≈‘≈‘µ√ „π GAA 500 ¡‘≈≈‘≈‘µ√ ·≈–‡µ‘¡ Acetic anhydride 21 ¡‘≈≈‘≈‘µ√ º ¡„Àâ‡¢â“°—π

µ—Èß∑‘Èß‰«â„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ª√—∫ª√‘¡“µ√®π§√∫ 1,000 ¡‘≈≈‘≈‘µ√ º ¡„Àâ‡¢â“°—π·≈â«µ—Èß∑‘Èß‰«â 24 ™—Ë«‚¡ß

°“√‡∑’¬∫ “√≈–≈“¬¡“µ√∞“π (standardization) ¢Õß 0.1 N Perchloric acid

™—Ëß KHP 50 ¡‘≈≈‘°√—¡ (™—Ëß„Àâ¡’§«“¡∂Ÿ°µâÕß 0.01 ¡‘≈≈‘°√—¡) ∑’Ë∂Ÿ°∫¥„Àâ‡ªìπºß≈–‡Õ’¬¥·≈–∑”„Àâ·Àâß°àÕπ¥â«¬

µŸâÕ∫√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 120 °C π“π 2 ™—Ë«‚¡ß π”¡“≈–≈“¬¥â«¬ GAA 50 ¡‘≈≈‘≈‘µ√ ‰∑‡∑√µ “√≈–≈“¬¥â«¬ 0.1N Perchloric

acid ∑”°“√∑¥ Õ∫ È́” 3 §√—Èß  “√≈–≈“¬ blank ‡µ√’¬¡®“° GAA 50 ¡‘≈≈‘≈‘µ√ ®“°π—Èπ§”π«πÀ“§«“¡‡¢â¡¢âπ∑’Ë·πàπÕπ

¢Õß “√≈–≈“¬ 0.1 N Perchloric acid ¥—ßπ’È

ª√‘¡“≥ KHP 20.42 ¡‘≈≈‘°√—¡ ¡¡Ÿ≈°—∫ 0.1 N Perchloric acid 1 ¡‘≈≈‘≈‘µ√

Normality of HClO
4
 =

                    g of KHP

 0.2042 × ml of HClO
4
 (corrected for the blank)

«‘∏’«‘‡§√“–Àå

≈–≈“¬‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å 50 ¡‘≈≈‘°√—¡ (™—Ëß„Àâ¡’§«“¡∂Ÿ°µâÕß 0.01 ¡‘≈≈‘°√—¡) „π GAA 45 ¡‘≈≈‘≈‘µ√

·≈–‡µ‘¡ “√≈–≈“¬ 0.1 N mercuric acid ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√ º ¡„Àâ‡¢â“°—ππ“π 5 π“∑’ ‰∑‡∑√µ “√≈–≈“¬¥â«¬ 0.1 N

Perchloric acid ®π∂÷ß®ÿ¥¬ÿµ‘ ·≈– “√≈–≈“¬ blank ‡µ√’¬¡®“° GAA 45 ¡‘≈≈‘≈‘µ√·≈– 0.1 N mercuric acetate 5 ¡‘≈≈‘≈‘µ√

 ¿“«–¢Õß‡§√◊ËÕß Potentiometric titrator

Õ‘‡≈Á§‚∑√¥: Solvotrode, Combined pH electrode for nonaqueous acid-base titrations

∫‘«‡√µµå: ¢π“¥ 10 ¡‘≈≈‘≈‘µ√

¿“™π–‰∑‡∑√µ: ¢π“¥ 100 ¡‘≈≈‘≈‘µ√

°“√§”π«≥

ª√‘¡“≥ “√ —¡æ—π∏å¢ÕßªØ‘°‘√‘¬“√–À«à“ß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å : °√¥‡ªÕ√å§≈Õ√‘° ‡ªìπ 1 : 1 ·≈–‡ªìπ

À≈—°°“√¢Õß°“√§”π«≥ ¡¡Ÿ≈¢ÕßªØ‘°‘√‘¬“‰∑‡∑√™—π

 “√≈–≈“¬ 0.1 N Perchloric acid ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√  ¡¡Ÿ≈°—∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å 18.57 ¡‘≈≈‘°√—¡

% Content of Methamphetamine hydrochloride =
  net titrant (ml) × N × F × 100

  W (mg) × 0.1

Where,

net titrant = ml of 0.1 N HClO
4
 (corrected for the blank)

N = Normallity of 0.1 N HClO
4
 volumetric solution

F = Factor of Methamphetamine hydrochloride (18.57 mg/ml of 0.1N HClO
4
)

W = Weight of Test sample in mg
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°“√æ—≤π“«‘∏’ (Method Optimization)

°“√»÷°…“ª√‘¡“≥ Mercuric acetate ∑’Ë‡À¡“– ¡ ”À√—∫°“√‰∑‡∑√µ

‡æ◊ËÕ„Àâ‰¥â ¿“«–∑’Ë‡À¡“– ¡ ”À√—∫°“√À“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å ‚¥¬ª√‘¡“≥¢Õß mercuric

acetate ∑’Ë„™â®–µâÕß¡’¡“°æÕ∑’Ë®–∑”ªØ‘°‘√‘¬“°—∫ chloride ion ®πÀ¡¥ ‡æ◊ËÕ‰¡à„Àâ¡’ chloride ion ‡À≈◊Õ‰ª√∫°«π„π

¢—ÈπµÕπ°“√‰∑‡∑√µ ª√‘¡“≥¢Õß mercuric acetate ∑’Ë„™â·≈–ª√‘¡“≥ ¡¡Ÿ≈§”π«π‰¥â®“° ¡°“√‡§¡’ (5) ¥—ßπ’È

  2C
10
H

15
N ⋅ HCl ↔ 2C

10
H

15
N ⋅ H+ + 2Cl›

 (CH
3
COO)

2
Hg (undissociated) + 2Cl› → HgCl

2
 (undissociated) + 2CH

3
COO›

2 CH
3
COOH

2

+ + 2CH
3
COO› ↔ 4CH

3
COOH

... C
10
H

15
N ⋅ HCl ≡ Cl› ≡ CH

3
COO› ≡ HClO

4
 ≡ H+ ≡ 1000 ml 1 N

... 185.7 g C
10
H

15
N ⋅ HCl ≡ 1000 ml 1 N HClO

4

... 18.57 mg C
10
H

15
N ⋅ HCl ≡ 1 ml 0.1 N HClO

4

«‘∏’∑¥ Õ∫

™—Ëß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥åª√–¡“≥ 50 ¡‘≈≈‘°√—¡ (™—Ëß„Àâ¡’§«“¡∂Ÿ°µâÕß 0.01 ¡‘≈≈‘°√—¡) ≈ß„π¿“™π–

‰∑‡∑√µ ≈–≈“¬¥â«¬ GAA 45 ¡‘≈≈‘≈‘µ√ ®”π«π 7 µ—«Õ¬à“ß ®“°π—Èπ‡µ‘¡ “√≈–≈“¬ 0.1 N mercuric acetate (mercuric

acetate 3.19 °√—¡„π GAA 100 ¡‘≈≈‘≈‘µ√) ª√‘¡“≥ 1, 2, 3, 4, 5, 10, 15 ¡‘≈≈‘≈‘µ√ ≈ß„π·µà≈– “√≈–≈“¬µ—«Õ¬à“ß

º ¡„Àâ‡¢â“°—ππ“π 5 π“∑’ ‰∑‡∑√µ¥â«¬ 0.1 N Perchloric acid ®π∂÷ß®ÿ¥¬ÿµ‘·≈– “√≈–≈“¬ blank ‡µ√’¬¡®“° GAA 45

¡‘≈≈‘≈‘µ√·≈–‡µ‘¡ “√≈–≈“¬ 0.1 N mercuric acetate ®”π«π 1, 2, 3, 4, 5, 10, 15 ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫ ®“°π—Èπ§”π«π

√âÕ¬≈–¢Õß°“√°≈—∫§◊π (% recovery) ∑—Èß 7 µ—«Õ¬à“ß

°“√»÷°…“ª√‘¡“µ√ GAA ∑’Ë‡À¡“– ¡ ”À√—∫°“√‰∑‡∑√µ

ª√‘¡“µ√¢Õß GAA ∑’Ë„™âµâÕß “¡“√∂≈–≈“¬µ—«¬“‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‰¥âÀ¡¥·≈–¡’ª√‘¡“µ√‡À¡“– ¡

°—∫Õÿª°√≥å‰∑‡∑√µ „π°“√»÷°…“π’È„™â¿“™π–‰∑‡∑√µ¢π“¥ 100 ¡‘≈≈‘≈‘µ√ ¥—ßπ—Èπª√‘¡“µ√¢Õß GAA ‡≈◊Õ°∑¥ Õ∫„π™à«ß

40-50 ¡‘≈≈‘≈‘µ√ ‡π◊ËÕß®“° “¡“√∂≈–≈“¬µ—«¬“‰¥âÕ¬à“ß ¡∫Ÿ√≥å·≈–‡ªìπª√‘¡“µ√∑’Ë®ÿà¡∑à«¡ª≈“¬Õ‘‡≈Á§‚∑√¥‰¥âæÕ¥’

«‘∏’∑¥ Õ∫

™—Ëß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥åª√–¡“≥ 50 ¡‘≈≈‘°√—¡ (™—Ëß„Àâ¡’§«“¡∂Ÿ°µâÕß 0.01 ¡‘≈≈‘°√—¡) ≈ß„π¿“™π–‰∑‡∑√µ

≈–≈“¬¥â«¬ GAA 40, 45, 50 ¡‘≈≈‘≈‘µ√ ®“°π—Èπ‡µ‘¡ “√≈–≈“¬ 0.1 N mercuric acetate 5 ¡‘≈≈‘≈‘µ√ ≈ß„π·µà≈– “√≈–≈“¬

µ—«Õ¬à“ß º ¡„Àâ‡¢â“°—ππ“π 5 π“∑’ ‰∑‡∑√µ¥â«¬ 0.1 N Perchloric acid ®π∂÷ß®ÿ¥¬ÿµ‘·≈– “√≈–≈“¬ blank ‡µ√’¬¡®“°

GAA 40, 45, 50 ¡‘≈≈‘≈‘µ√µ“¡≈”¥—∫ ·≈–‡µ‘¡ “√≈–≈“¬ 0.1 N mercuric acetate 5 ¡‘≈≈‘≈‘µ√ §”π«π√âÕ¬≈–¢Õß°“√

°≈—∫§◊π∑—Èß 3 µ—«Õ¬à“ß
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°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå (Method Validation)

1. °“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå (Linearity and Range)

1.1 Linearity of system

‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å®”π«π 5 √–¥—∫πÈ”Àπ—° ‰¥â·°à 50%, 75%, 100%, 125%

·≈– 150% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡  √â“ß°√“ø¡“µ√∞“πÀ“§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°¢Õß

‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å°—∫ª√‘¡“µ√¢Õß 0.1 N Perchloric acid ∑’Ë®ÿ¥¬ÿµ‘ §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å

(correlation coefficient, r) ÷́Ëß§«√¡’§à“¡“°°«à“ 0.9990 §à“§«“¡≈“¥‡Õ’¬ß¢Õß°√“ø (slope) ·≈–®ÿ¥∑’Ë‡ âπ°√“øµ—¥·°π Y

(intercept)

1.2 Linearity of method

‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å®”π«π 3 √–¥—∫πÈ”Àπ—° ‰¥â·°à 50%, 100%, ·≈– 150%

¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡ √–¥—∫≈– 3 ́ È” §”π«≥ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ëµ√«®æ∫  √â“ß

°√“ø¡“µ√∞“πÀ“§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å°—∫ª√‘¡“≥∑’Ëµ√«®æ∫ ‡æ◊ËÕ∑¥ Õ∫

§«“¡‡ªìπ‡ âπµ√ß¢Õß«‘∏’«‘‡§√“–Àå §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å ´÷Ëß§«√¡’§à“¡“°°«à“ 0.9990 §à“§«“¡≈“¥‡Õ’¬ß¢Õß

°√“ø ·≈–®ÿ¥∑’Ë‡ âπ°√“øµ—¥·°π Y

2. °“√∑¥ Õ∫§«“¡·¡àπ (Accuracy)

‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å®”π«π 3 √–¥—∫πÈ”Àπ—° ‰¥â·°à 50%, 100%, ·≈– 150%

¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡ √–¥—∫≈– 3 È́” §”π«≥ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ëµ√«®æ∫„π

·µà≈–µ—«Õ¬à“ß∑¥ Õ∫ §”π«≥√âÕ¬≈–¢Õß°“√°≈—∫§◊π §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å (% RSD) §à“√âÕ¬≈–¢Õß

°“√°≈—∫§◊π§«√Õ¬Ÿà„π™à«ß√âÕ¬≈– 95-105 ·≈– % RSD ‰¡à‡°‘π√âÕ¬≈– 2.0

3. °“√∑¥ Õ∫§«“¡‡∑’Ë¬ß (Precision)

3.1 §«“¡∑«π È́”‰¥â (Repeatability)

3.1.1 §«“¡‡∑’Ë¬ß¢Õß√–∫∫ (System Precision)

‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 100% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡

®”π«π 6 È́” §”π«≥ % RSD ¢Õß√âÕ¬≈–¢Õßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å % RSD ‰¡à§«√‡°‘π√âÕ¬≈– 2.0

3.1.2 §«“¡‡∑’Ë¬ß¢Õß«‘∏’ (Method Precision)

§”π«≥§à“ % RSD ¢Õß√âÕ¬≈–¢Õß°“√°≈—∫§◊π¢Õß “√≈–≈“¬∑—Èß 3 √–¥—∫§«“¡‡¢â¡¢âπ¢Õß°“√∑¥ Õ∫§«“¡·¡àπ„π

¢âÕ 2 ‚¥¬ % RSD µâÕß‰¡à‡°‘π 2.0

3.2 Intermediate Precision

‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 100% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡

®”π«π 10 È́” ∑”°“√∑¥ Õ∫ 2 «—π ‚¥¬π—°«‘‡§√“–Àå 2 §π ∫‘«‡√µµå 2 ¢π“¥ §”π«≥√âÕ¬≈–¢Õßª√‘¡“≥‡¡∑-

·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å (% METH content) % RSD ¢Õß·µà≈–«—π ·≈– % RPD √–À«à“ß«—π

4. °“√∑¥ Õ∫§«“¡∑π¢Õß«‘∏’ (Robustness)

∑¥ Õ∫§«“¡∑π¢Õß«‘∏’«‘‡§√“–Àå‚¥¬°“√‡ª≈’Ë¬π·ª≈ß ¿“«–ª°µ‘„π°“√‡µ√’¬¡µ—«Õ¬à“ß ·≈–°“√‡ª≈’Ë¬πÕÿª°√≥å ‡™àπ

∫‘«‡√µµå ¥—ßπ’È

4.1 º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß„π°“√‡µ√’¬¡µ—«Õ¬à“ß

∑¥ Õ∫‚¥¬‡ª≈’Ë¬π·ª≈ßª√‘¡“µ√ “√≈–≈“¬∑’Ë„™â‡≈Á°πâÕ¬ ¥—ßπ’È
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- ª√‘¡“µ√¢Õß 0.1 N mercuric acid (5 ± 1 ¡‘≈≈‘≈‘µ√)

- ª√‘¡“µ√¢Õß GAA (45 ± 5 ¡‘≈≈‘≈‘µ√)

§”π«≥ % RSD ¢Õß§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π

4.2 º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π∫‘«‡√µµå

‰∑‡∑√µµ—«Õ¬à“ß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 100% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π 50 ¡‘≈≈‘°√—¡ ‚¥¬„™â

∫‘«‡√µµå¢π“¥ 5 ·≈– 10 ¡‘≈≈‘≈‘µ√ ∫‘«‡√µµå≈– 6 È́” ·≈â«π”‰ª∑¥ Õ∫ ∂‘µ‘ t-test ‡æ◊ËÕæ‘®“√≥“§«“¡·µ°µà“ß¢Õß

º≈«‘‡§√“–Àå®“°∫‘«‡√µµå∑—Èß Õß¢π“¥ æ‘®“√≥“§à“ p-value À“°¡“°°«à“ 0.05 ∂◊Õ«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

º≈°“√∑¥ Õ∫

  ®“°°“√µ√«® Õ∫§«“¡‡À¡“– ¡¢Õß«‘∏’«‘‡§√“–Àåµ—«¬“‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫æ∫«à“ ‰∑‡∑√-

™—Ëπ‡§Õ√åø√–À«à“ßª√‘¡“µ√‰∑·∑√πµå°—∫§à“§«“¡µà“ß»—°¬å‰øøÑ“¡’≈—°…≥–‡ªìπ√Ÿªµ—«‡Õ  ·≈–µ√«®æ∫®ÿ¥¬ÿµ‘∑’Ë°÷Ëß°≈“ß à«π

™—π¢Õß‡ âπ°√“ø ÷́Ëß‡ªìπ®ÿ¥∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß»—°¬å‰øøÑ“ Ÿß∑’Ë ÿ¥Õ¬à“ß©—∫æ≈—π (√Ÿª∑’Ë 2 ´â“¬) ·≈– ‰∑‡∑√™—Ëπ‡§Õ√åø¢Õß

blank (√Ÿª∑’Ë 2 ¢«“) · ¥ß„Àâ‡ÀÁπ«à“ “√≈–≈“¬ GAA ·≈– mercuric acetate ‰¡à¡’º≈√∫°«πº≈°“√«‘‡§√“–Àå °“√∑”

ªØ‘°‘√‘¬“‰∑‡∑√µ‡°‘¥¢÷ÈπÕ¬à“ß®”‡æ“–‡®“–®ßµàÕ‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‡∑à“π—Èπ

√Ÿª∑’Ë 2 ´â“¬: ‰∑‡∑√™—Ëπ‡§Õ√åø¢Õß°“√‰∑‡∑√µ√–À«à“ß “√≈–≈“¬‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å°—∫‰∑·∑√πµå 0.1 N

Perchloric acid

¢«“: ‰∑‡∑√™—Ëπ‡§Õ√åø¢Õß blank

°“√»÷°…“ª√‘¡“≥ Mercuric acetate ∑’Ë‡À¡“– ¡ ”À√—∫°“√‰∑‡∑√µ

®“°°“√»÷°…“ª√‘¡“≥ mercuric acetate ∑’Ë‡À¡“– ¡ ”À√—∫°“√‰∑‡∑√µ æ∫«à“ª√‘¡“≥ mercuric acetate µâÕß¡“°

‡°‘πæÕ∑’Ë®–∑”ªØ‘°‘√‘¬“°—∫ hydrochloride  ¡∫Ÿ√≥å ‚¥¬ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å 50 ¡‘≈≈‘°√—¡ (0.27

¡‘≈≈‘‚¡≈) ∑”ªØ‘°‘√‘¬“æÕ¥’°—∫ mercuric acetate 43.065 ¡‘≈≈‘°√—¡ (0.135 ¡‘≈≈‘‚¡≈) À√◊Õ‡∑à“°—∫ “√≈–≈“¬ 0.1 N mercuric

acetate 1.35 ¡‘≈≈‘≈‘µ√  Õ¥§≈âÕß°—∫§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π · ¥ß¥—ßµ“√“ß∑’Ë 1 æ∫«à“ª√‘¡“≥ mercuric acetate µ—Èß·µà

2 ¡‘≈≈‘≈‘µ√¢÷Èπ‰ª„Àâ§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊πÕ¬Ÿà„π™à«ß∑’Ë¬Õ¡√—∫‰¥â√âÕ¬≈– 99.0 - 101.0 „π¢≥–∑’Ë mercuric acetate 1

¡‘≈≈‘≈‘µ√π—Èπ‰¡à‡æ’¬ßæÕ∑’Ë®–∑”ªØ‘°‘√‘¬“°—∫ hydrochloride ‰¥âÕ¬à“ß ¡∫Ÿ√≥å „Àâ§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π‡æ’¬ß 75.57%

°“√»÷°…“ª√‘¡“µ√ GAA ∑’Ë‡À¡“– ¡ ”À√—∫°“√‰∑‡∑√µ

°“√»÷°…“ª√‘¡“µ√µ—«∑”≈–≈“¬ GAA ∑’Ë 40, 45 ·≈– 50 ¡‘≈≈‘≈‘µ√ æ∫«à“§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π‡∑à“°—∫ 100.21,
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πÈ”Àπ—°‡¡∑·Õ¡‡øµ“¡’π 0.1 N Mercuric acetate GAA √âÕ¬≈–¢Õß°“√°≈—∫§◊π

‰Œ‚¥√§≈Õ‰√¥å (mg) (ml) (ml) (% recovery)

49.82 1 45 75.57

49.92 2 45 99.89

51.79 3 45 99.89

49.73 4 45 100.11

50.71 5 45 100.05

49.79 10 45 100.00

50.15 15 45 100.24

50.38 5 40 100.21

50.71 5 45 100.05

50.20 5 50 100.13

µ“√“ß∑’Ë 1 · ¥ß°“√»÷°…“ª√‘¡“≥ mercuric acetate ·≈– GAA ∑’Ë‡À¡“– ¡

º≈°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’ (Method Validation)

1. °“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå (Linearity and Range)

1.1 Linearity of system

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫®”π«π 5 √–¥—∫πÈ”Àπ—° ‰¥â·°à 25, 37.5, 50, 62.5 ·≈– 75 ¡‘≈≈‘°√—¡ π”¡“

 √â“ß°√“ø¡“µ√∞“π§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å·≈–ª√‘¡“µ√¢Õß 0.1 N Perchloric

acid ∑’Ë®ÿ¥¬ÿµ‘ æ∫«à“¡’§«“¡‡ªìπ‡ âπµ√ßµ≈Õ¥™à«ßπÈ”Àπ—°∑’Ë∑¥ Õ∫ ¡’ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (correlation coefficient, r)

‡∑à“°—∫ 1.0000 ·≈–¡’ ¡°“√‡ âπµ√ß y = 0.054x › 0.0019 (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 3  °√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å·≈–ª√‘¡“µ√

  0.1N Perchloric acid ∑’Ë®ÿ¥¬ÿµ‘

100.05 ·≈– 100.13 µ“¡≈”¥—∫ · ¥ß«à“ª√‘¡“µ√„π™à«ß 40-50 ¡‘≈≈‘≈‘µ√¡’§«“¡‡À¡“– ¡  “¡“√∂≈–≈“¬µ—«¬“‰¥âÀ¡¥

·≈–‰¡à¡’º≈°√–∑∫µàÕº≈°“√«‘‡§√“–Àå · ¥ß¥—ßµ“√“ß∑’Ë 1
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1.2 Linearity of method

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å®”π«π 3 √–¥—∫πÈ”Àπ—° ‰¥â·°à 25, 50, ·≈– 75

¡‘≈≈‘°√—¡ √–¥—∫≈– 3 È́” π”¡“ √â“ß°√“ø¡“µ√∞“π§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å

°—∫ª√‘¡“≥∑’Ëµ√«®æ∫ æ∫«à“¡’§«“¡‡ªìπ‡ âπµ√ßµ≈Õ¥™à«ßπÈ”Àπ—°∑’Ë∑¥ Õ∫ ¡’ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 1.0000 ·≈–

¡’ ¡°“√‡ âπµ√ß§◊Õ y = 1.0014x › 0.0467 (√Ÿª∑’Ë 4)

√Ÿª∑’Ë 4  °√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å·≈–ª√‘¡“≥∑’Ëµ√«®æ∫

2. °“√∑¥ Õ∫§«“¡·¡àπ (Accuracy)

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 3 √–¥—∫πÈ”Àπ—° ®”π«π 3 È́” §”π«≥√âÕ¬≈–

¢Õß°“√°≈—∫§◊π æ∫«à“§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π„π∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â§◊Õ√âÕ¬≈– 99.0 - 101.0

·≈– % RSD ‰¡à‡°‘π√âÕ¬≈– 2.0 · ¥ß¥—ßµ“√“ß∑’Ë 2

√–¥—∫
πÈ”Àπ—° METH ª√‘¡“≥∑’Ëµ√«®æ∫ √âÕ¬≈–¢Õß°“√°≈—∫§◊π Average

%RSD
(mg) (mg) (% recovery) % recovery

1 25.20 25.19 99.95 99.96 0.03

24.70 24.70 100.00

24.80 24.78 99.93

2 48.92 49.00 100.16 100.03 0.13

50.71 50.73 100.05

50.13 50.08 99.90

3 75.30 75.42 100.15 100.08 0.08

74.55 74.55 100.00

74.53 74.59 100.09

µ“√“ß∑’Ë 2 √âÕ¬≈–¢Õß°“√°≈—∫§◊π
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3. °“√∑¥ Õ∫§«“¡‡∑’Ë¬ß (Precision)

3.1 §«“¡∑«π È́”‰¥â (Repeatability)

3.1.1 §«“¡‡∑’Ë¬ß¢Õß√–∫∫ (System Precision)

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å 50 ¡‘≈≈‘°√—¡ ®”π«π 6 È́” §”π«≥ %RSD ¢Õß

√âÕ¬≈–¢Õßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å (% METH content) ‰¥â‡∑à“°—∫ 0.18

§√—Èß∑’Ë
πÈ”Àπ—° METH ª√‘¡“µ√ titrant Normality of

% content
(mg) (ml) perchloric acid

1 50.31 2.7067 0.099848 99.76

2 48.92 2.6425 0.099848 100.16

3 50.71 2.7362 0.099848 100.05

4 50.13 2.7009 0.099848 99.90

5 50.61 2.7306 0.099848 100.04

6 50.72 2.7430 0.099848 100.28

Mean 100.03

% RSD 0.18

µ“√“ß∑’Ë 3 · ¥ß°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß¢Õß√–∫∫

3.1.2 §«“¡‡∑’Ë¬ß¢Õß«‘∏’ (Method Precision)

§”π«≥§à“ % RSD ¢Õß√âÕ¬≈–¢Õß°“√°≈—∫§◊π∑—Èß 3 √–¥—∫πÈ”Àπ—°¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å®“°°“√

∑¥ Õ∫§«“¡·¡àπ„π¢âÕ 2 ‰¥â‡∑à“°—∫ 0.03, 0.13 ·≈– 0.08

3.2 Intermediate Precision

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß∑¥ Õ∫™ÿ¥‡¥’¬«°—π∑’Ë 100% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’¡“µ√∞“π®”π«π 10 ´È” ∑”°“√∑¥ Õ∫

2 «—π‚¥¬π—°«‘‡§√“–Àå 2 §π ¥â«¬∫‘«‡√µµå 2 ¢π“¥ §”π«≥√âÕ¬≈–¢Õßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å¢Õß

°“√∑¥ Õ∫¿“¬„π«—π‡∑à“°—∫ 0.14 ·≈– 0.10 µ“¡≈”¥—∫ % RPD √–À«à“ß«—π‡∑à“°—∫ 0.01 · ¥ß«à“¡’§«“¡·¡àπ„π°“√∑”´È”

(µ“√“ß∑’Ë 4)
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4. °“√∑¥ Õ∫§«“¡∑π¢Õß«‘∏’ (Robustness)

4.1 º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß„π°“√‡µ√’¬¡µ—«Õ¬à“ß

®“°°“√∑¥ Õ∫‡ª≈’Ë¬π·ª≈ßª√‘¡“µ√ “√≈–≈“¬ 0.1 N mercuric acetate (4, 5, 6 ¡‘≈≈‘≈‘µ√) À√◊Õª√‘¡“µ√µ—«∑”≈–≈“¬

GAA (40, 45, 50 ¡‘≈≈‘≈‘µ√) ª√–‡¡‘πº≈‚¥¬°“√‡ª√’¬∫‡∑’¬∫§à“√âÕ¬≈–¢Õßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å·≈–

§”π«≥ % RSD · ¥ß¥—ßµ“√“ß∑’Ë 5 §à“ % RSD ∑—Èß Õß°“√∑¥ Õ∫πâÕ¬°«à“ 2.0 · ¥ß«à“«‘∏’¡’§«“¡∑πµàÕ°“√‡ª≈’Ë¬π·ª≈ß

ª√‘¡“µ√ 0.1 N mercuric acetate ·≈– GAA ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â „π¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß (µ“√“ß∑’Ë 5)

πÈ”Àπ—° METH ª√‘¡“µ√ 0.1 N Mercuric ª√‘¡“µ√ GAA √âÕ¬≈–¢Õßª√‘¡“≥
% RSD

(mg) acetate (ml) (ml) MAH

49.73 4 45 100.11

50.71 5 45 100.05 0.13

50.82 6 45 99.86

50.38 5 40 100.22

50.71 5 45 100.05 0.08

50.20 5 50 100.13

µ“√“ß∑’Ë 5 · ¥ßº≈°“√‡ª≈’Ë¬π·ª≈ß„π°“√‡µ√’¬¡µ—«Õ¬à“ß

§√—Èß∑’Ë      
                                    √âÕ¬≈–¢Õßª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å

π—°«‘‡§√“–Àå 1 «—π∑’Ë 1 ∫‘«‡√µµå 1 π—°«‘‡§√“–Àå 2 «—π∑’Ë 2 ∫‘«‡√µµå 2

1 99.76 99.98

2 100.16 99.83

3 100.05 100.20

4 99.90 100.17

5 100.04 100.07

6 100.28 99.98

7 100.03 100.00

8 99.98 100.08

9 100.11 100.05

10 99.96 100.01

§à“‡©≈’Ë¬ 100.03 100.04

% RSD 0.14 0.10

§à“‡©≈’Ë¬√–À«à“ß«—π                                        100.04

% RPD √–À«à“ß«—π                                         0.01

µ“√“ß∑’Ë 4 · ¥ß°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß (Intermediate Precision)
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4.2 º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π∫‘«‡√µµå

®“°°“√‰∑‡∑√µµ—«Õ¬à“ß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å∑’Ë 100% ¢ÕßπÈ”Àπ—°µ“¡«‘∏’«‘‡§√“–Àå ‚¥¬„™â∫‘«‡√µµå¢π“¥

5 ·≈– 10 ¡‘≈≈‘≈‘µ√ ∑¥ Õ∫∫‘«‡√µµå≈– 6 ́ È” ·≈â«π”‰ª∑¥ Õ∫ ∂‘µ‘ t-test ‡æ◊ËÕæ‘®“√≥“º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π∫‘«‡√µµå

æ∫«à“º≈°“√«‘‡§√“–Àå‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¡’§à“ p-value Õ¬Ÿà∑’Ë 0.37 (p-value > 0.05) (µ“√“ß

∑’Ë 6)

 ¿“«–∑¥ Õ∫
§à“‡©≈’Ë¬√âÕ¬≈–¢Õßª√‘¡“≥ METH

p-value
±±±±± % RSD

∫‘«‡√µµå 1 100.03 ± 0.18
0.37

∫‘«‡√µµå 2 100.04 ± 0.14

µ“√“ß∑’Ë 6 · ¥ßº≈°“√‡ª≈’Ë¬π·ª≈ß∫‘«‡√µµå

5. °“√ª√–¬ÿ°µå„™â«‘∏’«‘‡§√“–Àå

®“°º≈°“√∑¥ Õ∫À“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π

µ—«Õ¬à“ßÕ◊Ëπ®”π«π 1 µ—«Õ¬à“ß æ∫«à“«‘∏’«‘‡§√“–Àåπ’È “¡“√∂µ√«®À“ª√‘¡“≥‰¥â‚¥¬„Àâ‰∑‡∑√™—Ëπ‡§Õ√åø∑’Ë ¡∫Ÿ√≥å‡ªìπ√Ÿªµ—«

‡Õ  ·≈–µ√«®æ∫®ÿ¥¬ÿµ‘∑’Ë°÷Ëß°≈“ß à«π™—π¢Õß‡ âπ°√“ø

«‘®“√≥åº≈

«‘∏’‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–ª√“»®“°πÈ”‡ªìπ«‘∏’∑’Ë‡À¡“– ”À√—∫°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π

‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï Ÿß ‚¥¬À≈—°°“√‰∑‡∑√µ “√∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ‡∫ ÕàÕπ≈–≈“¬‰¥â¥’„πµ—«∑”≈–≈“¬

GAA ·≈–„™â mercuric acetate ∑”Àπâ“∑’Ë®—∫§≈Õ‰√¥å‰ÕÕÕπ¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å°àÕπ ‡À≈◊Õ‡æ’¬ß

methamphetamine base ¡’§ÿ≥ ¡∫—µ‘‡ªìπ‡∫ ÕàÕπ∑”ªØ‘°‘√‘¬“°—∫‰∑·∑√πµå ª√‘¡“≥ mercuric acetate ∑’Ë‡¢â“∑”ªØ‘°‘√‘¬“

 ¡∫Ÿ√≥å°—∫§≈Õ‰√¥å‰ÕÕÕπ¢Õß‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‡ªìπ 1 : 2 ‚¡≈ º≈°“√»÷°…“ª√‘¡“≥ mercuric acetate ∑’Ë

‡À¡“– ¡°—∫°“√‰∑‡∑√µ æ∫«à“‡¡◊ËÕ‡µ‘¡ 0.1 N mercuric acetate µ—Èß·µà 2 ¡‘≈≈‘≈‘µ√¢÷Èπ‰ª„Àâ§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π

¡“°°«à“ 99.0% (99.0  - 101.0%) ª√‘¡“≥¢Õß mercuric acetate ∑’Ë¡“°‡°‘πæÕ‰¡à¡’º≈√∫°«πµàÕº≈°“√«‘‡§√“–Àå (3) °“√

»÷°…“ª√‘¡“≥µ—«∑”≈–≈“¬ GAA ∑’Ë‡À¡“– ¡°—∫°“√‰∑‡∑√µæ∫«à“ª√‘¡“µ√„π™à«ß 40 - 50 ¡‘≈≈‘≈‘µ√¡’§«“¡‡À¡“– ¡  “¡“√∂

≈–≈“¬µ—«¬“‰¥âÀ¡¥ ‰¡à¡’º≈°√–∑∫µàÕº≈°“√«‘‡§√“–Àå ·≈–„Àâ§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π„π™à«ß 99.0 - 101.0

®“°°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’æ∫«à“«‘∏’«‘‡§√“–Àå¡’§«“¡®”‡æ“–‡®“–®ß ‡ªìπªØ‘°‘√‘¬“√–À«à“ß°√¥ §◊Õ‰∑·∑√πµå

0.1 N perchloric acid ·≈–‡∫  §◊Õ ‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å‡∑à“π—Èπ  à«π “√Õ◊Ëπ‰¥â·°à µ—«∑”≈–≈“¬ GAA ·≈–

mercuric acetate ‰¡à¡’º≈√∫°«πªØ‘°‘√‘¬“°“√‰∑‡∑√µ „Àâº≈°“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß„π™à«ß 35 ∂÷ß 75 ¡‘≈≈‘°√—¡ ‰¥â

§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 1.0000 · ¥ß∂÷ß§«“¡‡ªìπ‡ âπµ√ß∑’Ë¥’¢Õß√–∫∫‰∑‡∑√™—Ëπµ≈Õ¥™à«ß∑’Ë∑”°“√»÷°…“ °“√

∑¥ Õ∫§«“¡∂Ÿ°µâÕß‰¥â§à“√âÕ¬≈–°“√°≈—∫§◊π∑’Ë 3 √–¥—∫§«“¡‡¢â¡¢âπ (low, medium, high) ‡∑à“°—∫ 99.96, 100.03 ·≈–

100.08 µ“¡≈”¥—∫ ÷́ËßÕ¬Ÿà„π‡°≥±å∑’Ë¥’¬Õ¡√—∫‰¥â (‰¡à‡°‘π√âÕ¬≈– 99.0 - 101.0) «‘∏’«‘‡§√“–Àå¡’§«“¡‡ªìπ‡ âπµ√ßµ≈Õ¥™à«ß

πÈ”Àπ—°∑’Ë∑¥ Õ∫ ¡’ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 1.0000 °“√∑¥ Õ∫§«“¡‡∑’Ë¬ßæ∫«à“¡’§«“¡‡∑’Ë¬ß¢Õß√–∫∫ (system

precision) ·≈–¡’§«“¡‡∑’Ë¬ß¢Õß«‘∏’ (method precision) ¡’°“√∑«π´È”‰¥â ‰¡à¡’§«“¡·µ°µà“ß¢Õß°“√∑¥ Õ∫®“°°“√«‘‡§√“–Àǻ È”

2 «—π ‚¥¬π—°«‘‡§√“–Àå 2 §π ¥â«¬Õÿª°√≥åµà“ß™ÿ¥°—π °“√∑¥ Õ∫§«“¡∑π¢Õß«‘∏’æ∫«à“°“√‡ª≈’Ë¬π·ª≈ß¢π“¥∫‘«‡√µµå ª√‘¡“µ√
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µ—«∑”≈–≈“¬·≈– “√≈–≈“¬ 0.1 N mercuric acetate ‰¡à¡’º≈°√–∑∫µàÕ√–∫∫‰∑‡∑√™—π

«‘∏’«‘‡§√“–Àåπ’È‡ªìπ«‘∏’ª∞¡¿Ÿ¡‘ (primary method) ‰¡à®”‡ªìπµâÕß„™â “√¡“µ√∞“π Methamphetamine hydrochloride

USPRS  ”À√—∫‡∑’¬∫À“ª√‘¡“≥ ∑”„Àâª√–À¬—¥§à“„™â®à“¬∑’ËµâÕß´◊ÈÕ “√¡“µ√∞“π∑’Ë¡’√“§“·æß®“°µà“ßª√–‡∑» ‡ªìπ«‘∏’∑’Ëßà“¬

 –¥«° √«¥‡√Á« „™â‡§√◊ËÕß¡◊ÕÕÿª°√≥å∑’Ë√“§“‰¡à·æß «‘∏’°“√„™â “√·∑π∑’Ë‡Œ‰≈¥å mercuric acetate ‡æ◊ËÕª√—∫ “√„Àâ‡ªìπ‡∫ 

ÕàÕπ°àÕπ°“√‰∑‡∑√µ ¬—ß “¡“√∂ª√–¬ÿ°µå„™â„π°“√«‘‡§√“–Àå “√∑’Ë¡’‡°≈◊Õ™π‘¥‡Œ‰≈πå„π‚¡‡≈°ÿ≈‰¥â‡™àπ°—π

∫∑ √ÿª

 «‘∏’«‘‡§√“–Àåª√‘¡“≥‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å„π«—µ∂ÿ¥‘∫¥â«¬‚æ‡∑π™‘‚Õ‡¡µ√‘°‰∑‡∑√™—π„π ¿“«–ª√“»®“°

πÈ”π’È‡ªìπ«‘∏’ª∞¡¿Ÿ¡‘ ºà“πÀ≈—°‡°≥±å°“√°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå¢Õß ICH guideline ¡’§«“¡‡À¡“– ¡

 “¡“√∂π”‰ª„™â‡ªìπ«‘∏’¡“µ√∞“π‡æ◊ËÕÀ“§à“°”Àπ¥ ”À√—∫º≈‘µ “√¡“µ√∞“π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‡¡∑·Õ¡‡øµ“¡’π

‰Œ‚¥√§≈Õ‰√¥å‰¥âÕ¬à“ß∂Ÿ°µâÕß ‡ªìπ«‘∏’∑’Ëßà“¬  –¥«° ‰¡à®”‡ªìπµâÕß„™â “√¡“µ√∞“πª∞¡¿Ÿ¡‘‡¡∑·Õ¡‡øµ“¡’π‰Œ‚¥√§≈Õ‰√¥å

‡ªìπ “√‡∑’¬∫

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥ ¿≠.π‘¥“æ√√≥ ‡√◊Õßƒ∑∏‘ππ∑å ·≈–¿≠.Õ¡√  À‡¡∏“æ—≤πå ∑’Ë„Àâ§”ª√÷°…“·≈–§”·π–π”ß“π«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß
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√“¬ß“π«‘®—¬ —Èπ

Short Communication

¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°

√–À«à“ßªï 2561-2562

Drug and Psychotropic Substances Adulteration in Dietary Supplements

for Weight Loss During 2018-2019

   «‘™√≥’¬å ∑Õß ‘¡“*

  ≥ª¿“  ‘√‘»ÿ¿°ƒµ°ÿ≈*

* ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∂ππµ‘«“ππ∑å ππ∑∫ÿ√’ 11000

Abstract  In Thailand, there are numerous dietary supplements for weight loss. Some consumers want to lose

weight quickly but they do not want to go on diet or exercise. Some of the dietary supplements are adulterated

with drug and psychotropic substances. These substances are effective for weight loss or appetite suppression,

but may cause harm to humans. These products are considered adulterated food or fake food by virtue of the

Food Act B.E. 2522. The study on the situation of adulterated dietary supplements for weight loss in order to

protect consumer was carried out by Bureau of Drug and Narcotic, Department of Medical Sciences. In this

study, the drug and data was collected from Food and Drug Administrationûs samples and seized materials

during 2561-2562. Itûs indicated that 78 samples (22.2 per cent) from a total of 352 dietary supplements were

adulterated with psychotropic substances. There were 35 samples (11.1 per cent), 20 samples (5.7 per cent) and

6 samples (1.7 per cent) adulterated with sibutramine, bisacodyl and desoxy-D2PM, respectively. In this study,

54 samples (15.3 per cent) were adulterated with drug and psychotic substances, which reduce the reuptake of

serotonin in the central nervous system and suppress appetite, namely, desoxy-D2PM, fluoxetine, lorcaserin

and sibutramine. Although these substances promote quick weight loss, they cause severe adverse effects to

cardiovascular system. Therefore, some dietary supplements for weight loss are not safe for the consumers. It is

necessary to monitor and regulate a preventive measure of adultered dietary supplements for weight loss in the

future.

Keywords: Dietary supplement, Weight loss, Drug and psychotropic substances, Adulteration
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∫∑§—¥¬àÕ „πªí®®ÿ∫—πª√–‡∑»‰∑¬¡’º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°®”Àπà“¬‡ªìπ®”π«π¡“° ‡π◊ËÕß®“°

ºŸâ∫√‘‚¿§∫“ß à«πµâÕß°“√≈¥πÈ”Àπ—°Õ¬à“ß√«¥‡√Á« ‚¥¬‰¡àµâÕß°“√§«∫§ÿ¡Õ“À“√À√◊ÕÕÕ°°”≈—ß°“¬ ∑”„Àâ¡’°“√„ à “√ªπ

ª≈Õ¡ ÷́Ëß‡ªìπ¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ë¡’ƒ∑∏‘Ï≈¥πÈ”Àπ—° ≈¥§«“¡Õ¬“°Õ“À“√≈ß‰ª„πº≈‘µ¿—≥±å ´÷ËßÕ“®°àÕ„Àâ‡°‘¥Õ—πµ√“¬

·°àºŸâ∫√‘‚¿§‰¥â ·≈–∂◊Õ«à“‡ªìπÕ“À“√‰¡à∫√‘ ÿ∑∏‘Ï À√◊ÕÕ“À“√ª≈Õ¡ µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘Õ“À“√ æ.». 2522 ¥—ßπ—Èπ

‡æ◊ËÕ‡ªìπ°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§  ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ®÷ß∑”°“√»÷°…“ ∂“π°“√≥å°“√„ à “√

ªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈®“°µ—«Õ¬à“ß∑’Ë∂Ÿ° àßµ√«®®“° ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“

·≈–‡ªìπ¢Õß°≈“ß„π°“√¥”‡π‘π§¥’ √–À«à“ßªï 2561-2562 æ∫«à“ º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ 352 µ—«Õ¬à“ß æ∫¬“·≈–«—µ∂ÿ

ÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ 78 µ—«Õ¬à“ß (√âÕ¬≈– 22.2) ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’πÕ¬à“ß‡¥’¬« 35 µ—«Õ¬à“ß (√âÕ¬≈– 11.1) ∫‘´“‚§¥‘≈

20 µ—«Õ¬à“ß (√âÕ¬≈– 5.7) ·≈–‡¥ ÕÕ°´’-¥’∑Ÿæ’‡ÕÁ¡ 6 µ—«Õ¬à“ß (√âÕ¬≈– 1.7) ·≈–æ∫°“√„™â “√°≈ÿà¡∑’ËÕÕ°ƒ∑∏‘Ï‡æ‘Ë¡

 “√‡´‚√‚∑π‘π„π ¡Õß ∑”„Àâ≈¥§«“¡Õ¬“°Õ“À“√ ‰¥â·°à ‡¥ ÕÕ°´’-¥’∑Ÿæ’‡ÕÁ¡ ø≈ŸÕÕ°´’∑’π ≈Õ√å§“‡´√‘π ‰´∫Ÿ∑√“¡’π

∑—Èß∑’Ë„ àÕ¬à“ß‡¥’¬«·≈–º ¡°—∫¬“Õ◊Ëπ ‡ªìπ®”π«π¡“°∂÷ß 54 µ—«Õ¬à“ß (√âÕ¬≈– 15.3) ‡π◊ËÕß®“°‡ªìπ “√°≈ÿà¡∑’Ë∑”„Àâ≈¥πÈ”

Àπ—°‰¥âÕ¬à“ß√«¥‡√Á« ·µà “√‡À≈à“π’È∑”„Àâ‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë√ÿπ·√ßµàÕÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥ ¥—ßπ—Èπº≈‘µ¿—≥±å‡ √‘¡

Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° à«πÀπ÷Ëß¬—ß‰¡àª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§ ®”‡ªìπµâÕß‡ΩÑ“√–«—ß·≈–À“·π«∑“ßªÑÕß°—π°“√„ à “√ªπ

ª≈Õ¡„πº≈‘µ¿—≥±å°≈ÿà¡π’ÈµàÕ‰ª

§” ”§—≠: º≈‘µ¿—≥±å‡ √‘¡Õ“À“√, ≈¥πÈ”Àπ—°, ¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï, ªπª≈Õ¡

∫∑π”

º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ §◊Õ º≈‘µ¿—≥±å∑’Ë„™â√—∫ª√–∑“ππÕ°‡Àπ◊Õ®“°°“√√—∫ª√–∑“πÕ“À“√µ“¡ª°µ‘ ́ ÷Ëß¡’ “√Õ“À“√

À√◊Õ “√Õ◊Ëπ‡ªìπÕß§åª√–°Õ∫ Õ¬Ÿà„π√Ÿª·∫∫‡¡Á¥ ·§ª´Ÿ≈ ºß ‡°≈Á¥ ¢Õß‡À≈«À√◊Õ≈—°…≥–Õ◊Ëπ ÷́Ëß¡‘„™à√Ÿª·∫∫Õ“À“√µ“¡

ª°µ‘  ”À√—∫ºŸâ∫√‘‚¿§∑’Ë§“¥À«—ßª√–‚¬™πå∑“ß¥â“π àß‡ √‘¡ ÿ¢¿“æ  “√Õ“À“√À√◊Õ “√Õ◊ËπÀ¡“¬∂÷ß

1. «‘µ“¡‘π °√¥Õ–¡‘‚π °√¥‰¢¡—π ·√à∏“µÿ ·≈–º≈‘µº≈®“°æ◊™·≈– —µ«å

2.  “√‡¢â¡¢âπ  “√‡¡µ“‚∫‰≈∑å  à«πª√–°Õ∫À√◊Õ “√ °—¥¢Õß “√„π (1)

3.  “√ —ß‡§√“–Àå‡≈’¬π·∫∫ “√µ“¡ (1) À√◊Õ (2)

4.  à«πº ¡Õ¬à“ß„¥Õ¬à“ßÀπ÷ËßÀ√◊ÕÀ≈“¬Õ¬à“ß¢Õß “√„π (1) (2) À√◊Õ (3)

5.  “√À√◊Õ ‘ËßÕ◊Ëπµ“¡∑’Ë ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ª√–°“»°”Àπ¥‚¥¬§«“¡‡ÀÁπ™Õ∫¢Õß§≥–

°√√¡°“√Õ“À“√ (1)

„πªí®®ÿ∫—πª√–‡∑»‰∑¬¡’º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°®”Àπà“¬„π∑âÕßµ≈“¥®”π«π¡“° ‡π◊ËÕß®“°

ºŸâ∫√‘‚¿§∫“ß à«πµâÕß°“√≈¥πÈ”Àπ—°µ—« ‚¥¬Õ¬“°‡ÀÁπº≈∑’Ë√«¥‡√Á« ·≈–‰¡àµâÕß°“√§«∫§ÿ¡Õ“À“√ ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡

À√◊ÕÕÕ°°”≈—ß°“¬ °“√„™âº≈‘µ¿—≥±å¥—ß°≈à“«‡æ◊ËÕ≈¥πÈ”Àπ—°®÷ß‡ªìπ∑“ß‡≈◊Õ°Õ¬à“ßÀπ÷Ëß¢ÕßºŸâ∫√‘‚¿§°≈ÿà¡π’È ·µàº≈‘µ¿—≥±å

‡ √‘¡Õ“À“√∑’Ëª≈Õ¥¿—¬Õ“®®–‡ÀÁπº≈°“√≈¥πÈ”Àπ—°‰¥â™â“À√◊Õ‰¡à‰¥âº≈‡≈¬ ¥—ßπ—Èπ®÷ß‡ªìπ™àÕß∑“ß„ÀâºŸâª√–°Õ∫°“√∫“ß

 à«π≈—°≈Õ∫º ¡ “√Õ◊ËπÊ∑’Ë‰¡à‰¥â‡ªìπ à«πª√–°Õ∫∑’Ë‡§¬®¥·®âß‰«â≈ß‰ª„πº≈‘µ¿—≥±å ´÷Ëß “√¥—ß°≈à“«‡ªìπ¬“À√◊Õ«—µ∂ÿÕÕ°

ƒ∑∏‘Ï∑’Ë¡’ƒ∑∏‘Ï≈¥πÈ”Àπ—° ≈¥§«“¡Õ¬“°Õ“À“√ ‡æ◊ËÕ„ÀâºŸâ∫√‘‚¿§≈¥πÈ”Àπ—°‰¥âÕ¬à“ß√«¥‡√Á« ‚¥¬‰¡àµâÕß§«∫§ÿ¡Õ“À“√À√◊Õ

ÕÕ°°”≈—ß°“¬ ‡æ◊ËÕª√–‚¬™πå„π∑“ß°“√§â“

„π™à«ßª√–¡“≥ 3 ªï∑’Ëºà“π¡“ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ‚¥¬»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬åÀ≈“¬·Ààß„πª√–‡∑»

‰∑¬‰¥â‡§¬¡’°“√»÷°…“¬“·ºπªí®®ÿ∫—πªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ Õ“∑‘
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»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑’Ë 12  ß¢≈“ ‰¥â‡ πÕº≈ß“π„πß“πª√–™ÿ¡«‘™“°“√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å„π

ªïß∫ª√–¡“≥ 2560 «à“‰¥â∑”°“√»÷°…“°“√ªπª≈Õ¡¬“·ºπªí®®ÿ∫—π„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√§«∫§ÿ¡πÈ”Àπ—°„π 4 ®—ßÀ«—¥

¿“§„µâ ( ß¢≈“ ªíµµ“π’ ¬–≈“ ·≈–π√“∏‘«“ ) ®”π«π 70 µ—«Õ¬à“ß æ∫°“√ªπª≈Õ¡¢Õß¬“·ºπªí®®ÿ∫—π 21 µ—«Õ¬à“ß

(√âÕ¬≈– 30.0) ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’π 20 µ—«Õ¬à“ß (√âÕ¬≈– 28.6) ·≈–øïπÕ≈åø∏“≈’π 1 µ—«Õ¬à“ß (√âÕ¬≈– 1.4) ·≈–

®—ßÀ«—¥∑’Ëæ∫°“√ªπª≈Õ¡¡“°∑’Ë ÿ¥§◊Õ ®—ßÀ«—¥ ß¢≈“ (2)

„πªïß∫ª√–¡“≥ 2560 »Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑’Ë 3 π§√ «√√§å ∑”°“√»÷°…“°“√ªπª≈Õ¡¬“·ºπªí®®ÿ∫—π„π

º≈‘µ¿—≥±å‡ √‘¡Õ“À“√§«∫§ÿ¡πÈ”Àπ—°„π‡¢µ ÿ¢¿“æ∑’Ë 3 ·≈– 4 ®”π«π 72 µ—«Õ¬à“ß æ∫°“√ªπª≈Õ¡¢Õß¬“·ºπªí®®ÿ∫—π

36 µ—«Õ¬à“ß (√âÕ¬≈– 50) ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’π 13 µ—«Õ¬à“ß (√âÕ¬≈– 18) ∫‘´“‚§¥‘≈ 9 µ—«Õ¬à“ß (√âÕ¬≈– 12.5) ·≈–

ø≈ŸÕÕ°´’∑’π 4 µ—«Õ¬à“ß (√âÕ¬≈– 5.5) (3)

„πªïß∫ª√–¡“≥ 2561 »Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑’Ë 5  ¡ÿ∑√ ß§√“¡ ‰¥â¡’°“√»÷°…“ ∂“π°“√≥å°“√ª≈Õ¡ªπ

¬“„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ®”π«π 134 µ—«Õ¬à“ß æ∫°“√ªπª≈Õ¡¢Õß¬“ 34 µ—«Õ¬à“ß (√âÕ¬≈– 25.4) ‚¥¬µ√«®æ∫

‰´∫Ÿ∑√“¡’π 15 µ—«Õ¬à“ß (√âÕ¬≈– 11.2) ∫‘´“‚§¥‘≈ 7 µ—«Õ¬à“ß (√âÕ¬≈– 5.2) ·≈–ÕÕ√å≈‘ ‡µ∑ 7 µ—«Õ¬à“ß (√âÕ¬≈– 5.2) ‚¥¬

æ∫«à“ªï 2561 ¡’°“√ª≈Õ¡ªπ¬“‡æ‘Ë¡¡“°¢÷Èπ°«à“º≈°“√»÷°…“‡¥‘¡„π 5 ªï°àÕπÀπâ“π—Èπ (æ.». 2556 - 2560) ÷́Ëßæ∫°“√

ª≈Õ¡ªπ Ÿß ÿ¥„πªï 2556 (√âÕ¬≈– 18.8) (4)

„π√–À«à“ßªï 2559 - 2561 »Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑’Ë 2 æ‘…≥ÿ‚≈° ‰¥â¡’°“√»÷°…“ ∂“π°“√≥å°“√ª≈Õ¡ªπ¬“

·ºπªí®®ÿ∫—π„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√§«∫§ÿ¡πÈ”Àπ—° ®”π«π 96 µ—«Õ¬à“ß æ∫°“√ªπª≈Õ¡¢Õß¬“·ºπªí®®ÿ∫—π 50

µ—«Õ¬à“ß (√âÕ¬≈– 52.1) ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’π 26 µ—«Õ¬à“ß (√âÕ¬≈– 27.1) ø≈ŸÕÕ°´’∑’π 13 µ—«Õ¬à“ß (√âÕ¬≈– 13.5) ·≈–

∫‘´“‚§¥‘≈ 4 µ—«Õ¬à“ß (√âÕ¬≈– 4.2) (5)

®“°º≈°“√»÷°…“¢Õß»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑—Èß 4 ·Ààß ́ ÷Ëß°√–®“¬Õ¬Ÿà„πª√–‡∑»‰∑¬ ‰¥â·°à  ß¢≈“ π§√ «√√§å

 ¡ÿ∑√ ß§√“¡ ·≈–æ‘…≥ÿ‚≈° ‰¥â· ¥ßº≈‰ª„π∑“ß‡¥’¬«°—π§◊Õ æ∫°“√ªπª≈Õ¡¬“·ºπªí®®ÿ∫—π„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√

√âÕ¬≈– 25.4 - 52.1 ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’π¡“°∑’Ë ÿ¥‡À¡◊Õπ°—π∑—Èß 4 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 11.2 - 28.6 ·≈–µ√«®æ∫¬“

™π‘¥Õ◊ËπÊ ‡™àπ øïπÕ≈åø∏“≈’π ø≈ŸÕÕ° ’́∑’π ∫‘´“‚§¥‘≈ ÕÕ√å≈‘ ‡µ∑

πÕ°®“°π’È¬—ßæ∫°“√»÷°…“„πµà“ßª√–‡∑» ‡™àπ „πªï æ.». 2548 - 2558 ŒàÕß°ßæ∫ “√ªπª≈Õ¡À≈“¬™π‘¥„π

¬“®’πÀ√◊Õº≈‘µ¿—≥±å ÿ¢¿“æ ‰¥â·°à ¬“µâ“πÕ—°‡ ∫™π‘¥‰¡à„™à ‡µ’¬√Õ¬¥å ¬“∑”„Àâ‡∫◊ËÕÕ“À“√ §Õ√å∑‘‚§ ‡µ’¬√Õ¬¥å ¬“¢—∫

ªí  “«– ¬“√—°…“‡∫“À«“π ·≈–¬“√—°…“§«“¡º‘¥ª°µ‘„π°“√·¢Áßµ—«¢ÕßÕ«—¬«–‡æ»™“¬ ‚¥¬æ∫‰´∫Ÿ∑√“¡’π‡ªìπ “√

ªπª≈Õ¡∑’Ëæ∫¡“°∑’Ë ÿ¥ „πΩ√—Ëß‡» æ∫ “√ªπª≈Õ¡∑’Ë¡’ƒ∑∏‘Ï∑“ß‡¿ —™°√√¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ √âÕ¬≈– 56 ‚¥¬æ∫

‰´∫Ÿ∑√“¡’π¡“°∑’Ë ÿ¥ (√âÕ¬≈– 26) ·≈–æ∫ “√Õ◊ËπÊ ‡™àπ øïπÕ≈åø∏“≈’π ø≈ŸÕÕ°´’∑’π ÕÕ√å≈‘ ‡µ∑ (6)

„π¢âÕ°ÆÀ¡“¬ º≈‘µ¿—≥±å‡ √‘¡Õ“À“√∑’Ë¡’¢âÕ∫àß„™â„π°“√≈¥πÈ”Àπ—° ®—¥‡ªìπº≈‘µ¿—≥±åÕ“À“√ µ“¡ æ√–√“™∫—≠≠—µ‘

Õ“À“√ æ.». 2522 (1) ‚¥¬„π°“√¢Õ‡≈¢ “√∫∫Õ“À“√ ®–µâÕß¡’°“√·®âß à«πª√–°Õ∫¢Õßº≈‘µ¿—≥±åπ—ÈπÊ ·≈–∂◊Õ‡ªìπ

§«“¡√—∫º‘¥™Õ∫¢ÕßºŸâª√–°Õ∫°“√∑’Ë®–√—∫√Õß«à“º≈‘µ¿—≥±å¢Õßµπª≈Õ¥¿—¬ ¥—ßπ—ÈπÀ“°¡’°“√ª≈Õ¡ªπ “√Õ◊ËπÊ∑’ËÕ¬ŸàπÕ°

‡Àπ◊Õ®“° à«πª√–°Õ∫∑’Ë®¥·®âß‰«â ∂◊Õ«à“‡ªìπÕ“À“√‰¡à∫√‘ ÿ∑∏‘Ï À√◊Õ‡ªìπÕ“À“√ª≈Õ¡ À“°¡’©≈“°‡æ◊ËÕ≈«ßÀ√◊Õæ¬“¬“¡

≈«ß„Àâ‡¢â“„®º‘¥‰¥â µ“¡§«“¡„π æ√–√“™∫—≠≠—µ‘ Õ“À“√ æ.». 2522 ¡“µ√“ 25 (1) ª√–°Õ∫ ¡“µ√“ 26(1) ·≈– ¡“µ√“

25(2) ª√–°Õ∫ ¡“µ√“ 27(4) (7)

πÕ°®“°π’È°“√ªπª≈Õ¡¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï≈ß„πº≈‘µ¿—≥±å Õ“®¡’º≈„ÀâºŸâ∫√‘‚¿§‡ªìπÕ—πµ√“¬∂÷ß·°à™’«‘µ‰¥â ‡π◊ËÕß®“°

«—µ∂ÿÕÕ°ƒ∑∏‘Ï∫“ßµ—«‡™àπ ‰´∫Ÿ∑√“¡’π ÕÕ°ƒ∑∏‘ÏµàÕ√–∫∫ª√– “∑ à«π°≈“ß¢Õß ¡Õß ·≈–¡’º≈¢â“ß‡§’¬ß∑’Ë√â“¬·√ßµàÕ

√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥(8, 9)



32    “√µ”√“¬“ ªï∑’Ë 25  ©∫—∫∑’Ë 1 ¡°√“§¡-‡¡…“¬π  2562

¥—ßπ—Èπ  ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ´÷Ëß¡’Àπâ“∑’Ëµ√«®«‘‡§√“–Àå‡æ◊ËÕ§«∫§ÿ¡§ÿ≥¿“æ¬“·≈–

«—µ∂ÿÕÕ°ƒ∑∏‘Ï„πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å ®÷ß‡ÀÁπ§«“¡ ”§—≠„π°“√»÷°…“‡°’Ë¬«°—∫ ∂“π°“√≥å°“√„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï

ªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° ‡æ◊ËÕ‡ªìπ°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâ„™âº≈‘µ¿—≥±å‰¥âÕ¬à“ßª≈Õ¥¿—¬

«—µ∂ÿª√– ß§å

1. ‡æ◊ËÕ»÷°…“ ∂“π°“√≥å¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°

2. ‡æ◊ËÕ»÷°…“·π«∑“ßÀ√◊Õ«‘∏’°“√„π°“√·°â‰¢ªí≠À“‡°’Ë¬«°—∫¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡

Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°

¢Õ∫‡¢µ°“√¥”‡π‘πß“π

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“®”π«π·≈–™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëªπª≈Õ¡„πµ—«Õ¬à“ßº≈‘µ¿—≥±å‡ √‘¡

Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° ‚¥¬µ—«Õ¬à“ß∑’Ëπ”¡“»÷°…“‡ªìπµ—«Õ¬à“ßº≈‘µ¿—≥±å∑’Ë àßµ√«®‚¥¬ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–

¬“ °√–∑√«ß “∏“√≥ ÿ¢‡æ◊ËÕ‡ΩÑ“√–«—ß§ÿ≥¿“æ ·≈–‡ªìπ¢Õß°≈“ß∑’Ë àßµ√«®‚¥¬µ”√«®‡æ◊ËÕ„™âº≈„π°“√¥”‡π‘π§¥’ √–À«à“ß

ªï 2561-2562 ®”π«π√«¡ 352 µ—«Õ¬à“ß

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

°“√µ√«®«‘‡§√“–Àå‡æ◊ËÕæ‘ Ÿ®πå‡Õ°≈—°…≥å¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëªπª≈Õ¡„πµ—«Õ¬à“ßº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫

≈¥πÈ”Àπ—° ÷́Ëß∑”°“√µ√«®«‘‡§√“–Àå‚¥¬ ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

√–¬–‡«≈“°“√»÷°…“ ¡°√“§¡ 2561 ∂÷ß æƒ…¿“§¡ 2562

«‘∏’°“√¥”‡π‘π«‘®—¬

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“ ”√«®‡™‘ßª√‘¡“≥·≈–‡™‘ß§ÿ≥¿“æ ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈·≈–µ—«Õ¬à“ßº≈‘µ¿—≥±å∑’Ë‰¥â

∑”°“√µ√«®«‘‡§√“–Àå‡æ◊ËÕæ‘ Ÿ®πå‡Õ°≈—°…≥å¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ »÷°…“ «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ∂‘µ‘‡™‘ßæ√√≥π“

À“§à“√âÕ¬≈– Õ¿‘ª√“¬  √ÿª·≈–¢âÕ‡ πÕ·π–

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

º≈µ√«®«‘‡§√“–Àå‡æ◊ËÕæ‘ Ÿ®πå‡Õ°≈—°…≥å¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° „π

ªï 2561 ®”π«π 289 µ—«Õ¬à“ß µ√«®æ∫¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ ®”π«π 64 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 22.2 ‚¥¬æ∫

‰´∫Ÿ∑√“¡’π (Sibutramine) Õ¬à“ß‡¥’¬«¡“°∑’Ë ÿ¥§◊Õ 28 µ—«Õ¬à“ß (√âÕ¬≈– 9.7) √Õß≈ß¡“§◊Õ æ∫∫‘´“‚§¥‘≈ (Bisacodyl) 17

µ—«Õ¬à“ß (√âÕ¬≈– 5.9) ·≈–‡¥ ÕÕ° ’́-¥’∑Ÿæ’‡ÕÁ¡ (2-Diphenylmethylpyrrolidine, Desoxy-D2PM) 5 µ—«Õ¬à“ß (√âÕ¬≈– 1.7)

(¥—ßµ“√“ß∑’Ë 1)
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                   √Ÿª·∫∫º≈‘µ¿—≥±å
√«¡∑—ÈßÀ¡¥

·§ª Ÿ́≈ ‡¡Á¥ ºß Õ◊ËπÊ

 “√∑’Ëµ√«®æ∫
(172 µ—«Õ¬à“ß) (14 µ—«Õ¬à“ß) (100 µ—«Õ¬à“ß) (3 µ—«Õ¬à“ß) (289 µ—«Õ¬à“ß)

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫

Bisacodyl 12 7.0 1 7.1 4 4.0 0 0.0 17 5.9

Clenbuterol 0 0.0 0 0.0 1 1.0 0 0.0 1 0.3

Desoxy-D2PM 4 2.3 0 0.0 1 1.0 0 0.0 5 1.7

Fluoxetine 1 0.6 0 0.0 0 0.0 0 0.0 1 0.3

Lorcaserin 1 0.6 0 0.0 0 0.0 0 0.0 1 0.3

Orlistat 2 1.2 0 0.0 0 0.0 0 0.0 2 0.7

Sennoside A ·≈– 1 0.6 0 0.0 0 0.0 0 0.0 1 0.3

 Sennoside B

Sibutramine 22 12.8 0 0.0 6 6.0 0 0.0 28 9.7

Sibutramine ·≈– 2 1.2 0 0.0 0 0.0 0 0.0 2 0.7

 Bisacodyl

Sibutramine ·≈– 3 1.7 0 0.0 0 0.0 0 0.0 3 1.0

 Fluoxetine

Sibutramine ·≈– 1 0.6 1 7.1 0 0.0 0 0.0 2 0.7

 Orlistat

Sibutramine ·≈– 0 0.0 0 0.0 1 1.0 0 0.0 1 0.3

  Phenolphthalein

√«¡ 49 28.5 2 14.3 13 13.0 0 0.0 64 22.1

µ“√“ß∑’Ë 1 ®”π«π·≈–™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëµ√«®æ∫„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° ªï 2561
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√Ÿª·∫∫º≈‘µ¿—≥±å
√«¡∑—ÈßÀ¡¥

·§ª Ÿ́≈ ‡¡Á¥ ºß

 “√∑’Ëµ√«®æ∫ (42 µ—«Õ¬à“ß) (4 µ—«Õ¬à“ß) (17 µ—«Õ¬à“ß) (63 µ—«Õ¬à“ß)

®”π«π √âÕ¬ ®”π«π √âÕ¬ ®”π«π √âÕ¬ ®”π«π √âÕ¬

µ—«Õ¬à“ß∑’Ëæ∫ ≈– µ—«Õ¬à“ß∑’Ëæ∫ ≈– µ—«Õ¬à“ß∑’Ëæ∫ ≈– µ—«Õ¬à“ß∑’Ëæ∫ ≈–

Bisacodyl 1 2.4 1 25.0 1 5.9 3 4.8

Desoxy-D2PM 1 2.4 0 0.0 0 0.0 1 1.6

Lorcaserin 0 0.0 0 0.0 2 11.8 2 3.2

Lorcaserin ·≈– 1 2.4 0 0.0 0 0.0 1 1.6

 Bisacodyl

Sibutramine 7 16.7 0 0.0 0 0.0 7 11.1

√«¡ 10 23.8 1 25.0 3 17.6 14 22.2

µ“√“ß∑’Ë 2 ®”π«π·≈–™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëµ√«®æ∫„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° ªï 2562

(¡.§. - æ.§. 2562)

 ”À√—∫º≈µ√«®«‘‡§√“–Àå‡æ◊ËÕæ‘ Ÿ®πå‡Õ°≈—°…≥å¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥

πÈ”Àπ—° „πªï 2562 (¡.§. - æ.§. 2562) ®”π«π 63 µ—«Õ¬à“ß µ√«®æ∫¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ ®”π«π 14 µ—«Õ¬à“ß

§‘¥‡ªìπ√âÕ¬≈– 22.2 ‚¥¬æ∫‰´∫Ÿ∑√“¡’πÕ¬à“ß‡¥’¬«¡“°∑’Ë ÿ¥§◊Õ 7 µ—«Õ¬à“ß (√âÕ¬≈– 11.1) √Õß≈ß¡“ §◊Õ æ∫∫‘´“‚§¥‘≈

3 µ—«Õ¬à“ß (√âÕ¬≈– 4.8) ·≈–‡¥ ÕÕ° ’́-¥’∑Ÿæ’‡ÕÁ¡ 2 µ—«Õ¬à“ß (√âÕ¬≈– 3.2) (¥—ßµ“√“ß∑’Ë 2)

®“°µ“√“ß∑’Ë 1 ·≈– 2 · ¥ß„Àâ‡ÀÁπ«à“  ∂“π°“√≥å°“√√–∫“¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å

‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°„πªï 2561 ·≈– 2562 ‚¥¬√«¡‰¡à·µ°µà“ß°—π (æ∫µ—«Õ¬à“ß∑’Ë¡’¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπ

ª≈Õ¡∑—ÈßÀ¡¥ √âÕ¬≈– 22) ·µà‡¡◊ËÕ¥Ÿ®“°™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡∑’Ë„™â æ∫«à“¡’°“√„™â≈Õ√å§“ ’́√‘π (Lorcaserin)

´÷Ëß “√™π‘¥„À¡à‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ‡ªìπ°“√À≈’°‡≈’Ë¬ß°“√µ√«®®—∫

‡¡◊ËÕæ‘®“√≥“º≈√«¡¢Õß®”π«π·≈–™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëµ√«®æ∫„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥

πÈ”Àπ—° ªï 2561-2562 (¡.§. 2561 - æ.§. 2562) æ∫«à“ º≈‘µ¿—≥±å‡ √‘¡Õ“À“√≈¥πÈ”Àπ—° 352 µ—«Õ¬à“ß æ∫¬“·≈–«—µ∂ÿ

ÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ 78 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 22.2 ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’πÕ¬à“ß‡¥’¬«¡“°∑’Ë ÿ¥ §◊Õ 35 µ—«Õ¬à“ß (√âÕ¬≈–

11.1) √Õß≈ß¡“§◊Õ æ∫∫‘´“‚§¥‘≈ 20 µ—«Õ¬à“ß (√âÕ¬≈– 5.7) ·≈–‡¥ ÕÕ° ’́-¥’∑Ÿæ’‡Õ¡ 6 µ—«Õ¬à“ß (√âÕ¬≈– 1.7) (¥—ßµ“√“ß

∑’Ë 3)
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                   √Ÿª·∫∫º≈‘µ¿—≥±å
√«¡∑—ÈßÀ¡¥

·§ª Ÿ́≈ ‡¡Á¥ ºß Õ◊ËπÊ

 “√∑’Ëµ√«®æ∫
(214 µ—«Õ¬à“ß) (18 µ—«Õ¬à“ß) (117 µ—«Õ¬à“ß) (3 µ—«Õ¬à“ß) (352 µ—«Õ¬à“ß)

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

®”π«π
√âÕ¬

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

µ—«Õ¬à“ß
≈–

∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫ ∑’Ëæ∫

Bisacodyl 13 6.1 2 11.1 5 4.3 0 0.0 20 5.7

Clenbuterol 0 0.0 0 0.0 1 0.9 0 0.0 1 0.3

Desoxy-D2PM 5 2.3 0 0.0 1 0.9 0 0.0 6 1.7

Fluoxetine 1 0.5 0 0.0 0 0.0 0 0.0 1 0.3

Lorcaserin 1 0.5 0 0.0 2 1.7 0 0.0 3 0.9

Lorcaserin ·≈– 1 0.5 0 0.0 0 0.0 0 0.0 1 0.3

 Bisacodyl

Orlistat 2 0.9 0 0.0 0 0.0 0 0.0 2 0.6

Sennoside A ·≈– 1 0.5 0 0.0 0 0.0 0 0.0 1 0.3

 Sennoside B

Sibutramine 29 13.6 0 0.0 6 5.1 0 0.0 35 9.9

Sibutramine ·≈– 2 0.9 0 0.0 0 0.0 0 0.0 2 0.6

 Bisacodyl

Sibutramine ·≈– 3 1.4 0 0.0 0 0.0 0 0.0 3 0.9

 Fluoxetine

Sibutramine ·≈– 1 0.5 1 5.6 0 0.0 0 0.0 2 0.6

 Orlistat

Sibutramine ·≈– 0 0.0 0 0.0 1 0.9 0 0.0 1 0.3

 Phenolphthalein

√«¡ 59 27.6 3 16.7 16 13.7 0 0.0 78 22.2

µ“√“ß∑’Ë 3 º≈√«¡¢Õß®”π«π·≈–™π‘¥¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ëµ√«®æ∫„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—°

ªï 2561-2562 (¡.§. 2561 - æ.§. 2562)
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Õ¿‘ª√“¬º≈

°“√»÷°…“π’Èæ∫¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑∑’Ë¡’ƒ∑∏‘Ï„π°“√≈¥πÈ”Àπ—° ≈¥§«“¡Õ¬“°Õ“À“√ ·µà “√‡À≈à“π’È

°àÕ„Àâ‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§åÀ≈“¬Õ¬à“ß·≈–¡’¢âÕ§«√√–«—ß„π°“√„™â ®÷ßÕ“®‡ªìπÕ—πµ√“¬µàÕºŸâ∫√‘‚¿§‰¥â ‚¥¬ “¡“√∂

·∫àßµ“¡«—µ∂ÿª√– ß§å¢Õß°“√„™â‰¥â‡ªìπ 4 °≈ÿà¡ §◊Õ

1. °≈ÿà¡¬“√–∫“¬

∫‘´“‚§¥‘≈ (Bisacodyl)

¬“√–∫“¬‡æ◊ËÕ√—°…“Õ“°“√∑âÕßºŸ° ÕÕ°ƒ∑∏‘Ï‚¥¬°“√°√–µÿâπ„Àâ‡°‘¥°“√∫’∫µ—«¢Õßºπ—ß≈”‰ â„À≠à ∑”„ÀâÕÿ®®“√–

‡§≈◊ËÕπµ—«¡’º≈„Àâ‡°‘¥°“√¢—∫∂à“¬ (10)

¢âÕ§«√√–«—ß: Àâ“¡√—∫ª√–∑“π¬“∫‘´“‚§¥‘≈‡°‘π«—π≈– 1 §√—Èß·≈–Àâ“¡√—∫ª√–∑“πµ‘¥µàÕ°—π‡°‘π 1  —ª¥“Àå ‡æ√“–

®–∑”„Àâ‡´≈≈åª√– “∑∑’Ë≈”‰ â∑”ß“π≈¥≈ß ≈”‰ â‰¡à¡’°“√‡§≈◊ËÕπ‰À«µ“¡∏√√¡™“µ‘ ®÷ß∑”„Àâ∑âÕßºŸ°À≈—ß®“°À¬ÿ¥°“√„™â¬“

·≈â« ¡’º≈„ÀâºŸâªÉ«¬µâÕß„™â¬“√–∫“¬µ≈Õ¥‰ª (10)

¢âÕ°ÆÀ¡“¬: ∫‘´“‚§¥‘≈ ‡ªìπ¬“®”æ«°¬“√–∫“¬ ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—πµ“¡æ√–√“™∫—≠≠—µ‘¬“ æ.». 2510 ¡“µ√“ 4

(11)

√Ÿª∑’Ë 1  ·ºπ¿Ÿ¡‘«ß°≈¡· ¥ßº≈°“√µ√«®«‘‡§√“–Àå¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√

 ”À√—∫≈¥πÈ”Àπ—° ªï 2561-2562 (¡.§. 2561-æ.§. 2562)
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øïπÕ≈åø∏“≈’π (Phenolphthalein)

‡ªìπ¬“√–∫“¬ ‡¡◊ËÕªï 2553 ‰¥â∂Ÿ°‡æ‘°∂Õπ∑–‡∫’¬πµ”√—∫¬“ Ÿµ√º ¡∑’Ë¡’øïπÕ≈åø∏“≈’π‡ªìπ à«πª√–°Õ∫´÷Ëß¡’¢âÕ

∫àß„™â‡ªìπ¬“√–∫“¬ ‡π◊ËÕß®“°øïπÕ≈åø∏“≈’π‡ªìπ “√°àÕ¡–‡√Áß„π —µ«å∑¥≈Õß‡¡◊ËÕ‰¥â√—∫¬“„π¢π“¥ Ÿß‡ªìπ√–¬–‡«≈“π“π

®÷ßÕ“®∑”„Àâ‡°‘¥¡–‡√Áß„π§π‡¡◊ËÕ°“√„™â„π√–¬–¬“« (12) ·µà¬—ß¡’À≈—°∞“π‰¡à‡æ’¬ßæÕ∑’Ë®– √ÿª«à“¬“π’È∑”„Àâ‡°‘¥¡–‡√Áß„π§π

®÷ß¬—ß§ß¡’°“√„™â¬“π’È„π∑–‡∫’¬πµ”√—∫¬“ Ÿµ√º ¡π‘‚§´“‰¡¥å·≈–øïπÕ≈åø∏“≈’π„π°“√°”®—¥æ¬“∏‘µ—«µ◊¥Õ¬Ÿà (13) ·≈–‡π◊ËÕß

®“°¬“π’È∂Ÿ°¢®—¥ÕÕ°®“°√à“ß°“¬Õ¬à“ß™â“Ê ®÷ß‡æ‘Ë¡§«“¡‡ ’Ë¬ß®“°°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å·≈–Õ“®∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ

ºŸâ„™â¬“‰¥â (12)

¢âÕ°ÆÀ¡“¬: øïπÕ≈åø∏“≈’π ‡ªìπ¬“∑’Ë∂Ÿ°‡æ‘°∂Õπ∑–‡∫’¬πµ”√—∫¬“·≈â« µ“¡§” —Ëß°√–∑√«ß “∏“√≥ ÿ¢∑’Ë 1923/2553

 —Ëß ≥ «—π∑’Ë 19 µ.§. 2553 (12)

‡´π‚π‰´¥å ‡Õ (Sennoside A) ·≈–‡´π‚π‰´¥å ∫’ (Sennoside B)

‡ªìπ “√ °—¥∑’Ë‰¥â®“°„∫¡–¢“¡·¢° ¡’ƒ∑∏‘Ï‡ªìπ¬“√–∫“¬ „™â√—°…“Õ“°“√∑âÕßºŸ° ÕÕ°ƒ∑∏‘Ï‚¥¬∑”„Àâ≈”‰ â‡°‘¥°“√

∫’∫µ—«À√◊Õ‡§≈◊ËÕπµ—«¡“°¢÷Èπ ¡’º≈„Àâ‡°‘¥°“√¢—∫∂à“¬‰¥â (14, 15)

¢âÕ§«√√–«—ß: „™â¬“π’È‡¡◊ËÕ¡’Õ“°“√∑âÕßºŸ°·∫∫‡©’¬∫æ≈—π‡∑à“π—Èπ ·≈–„Àâ„π™à«ß‡«≈“ —ÈπÊ ‰¡à‡°‘π 7 «—π À“°√—∫

ª√–∑“π¬“µ‘¥µàÕ°—ππ“πÊ ®–∑”„Àâ≈”‰ â‰¡à “¡“√∂∑”ß“π‰¥â‡Õßµ“¡ª°µ‘·≈–∑”„Àâ‡°‘¥Õ“°“√∑âÕßºŸ°¡“°¢÷Èπ (15)

°“√„™â¬“‡´π‚π‰´¥å√à«¡°—∫¬“√—°…“¿“«– ÷́¡‡»√â“À√◊Õ°≈ÿà¡¬“√—°…“‚√§®‘µ ‡™àπ ø≈ŸÕÕ° ‘́∑’π (Fluoxetine),

‡æÕ√å‡øπ“´’π (Perphenazine)  “¡“√∂°àÕ„Àâ‡°‘¥¿“«–‡°≈◊Õ·√à∫“ß™π‘¥„π√à“ß°“¬µ°µË” ¡’º≈„Àâ‡°‘¥Õ“°“√‡™àπ §≈◊Ëπ‰ â

Õ“‡®’¬π ‡«’¬π»’√…– ÕàÕπ‡æ≈’¬ ‡ªìπµ–§√‘« À—«„®‡µâπº‘¥®—ßÀ«– ‡ªìπµâπ (15)

¢âÕ°ÆÀ¡“¬: ‡´π‚π‰´¥å ‡Õ ·≈–‡´π‚π‰´¥å ∫’ ‡ªìπ¬“®”æ«°¬“√–∫“¬ ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—πµ“¡æ√–√“™∫—≠≠—µ‘

¬“ æ.». 2510 ¡“µ√“ 4 (11)

2. °≈ÿà¡≈¥§«“¡Õ¬“°Õ“À“√

ø≈ŸÕÕ°´’∑’π (Fluoxetine)

‡ªìπ¬“√—°…“‚√§´÷¡‡»√â“ ‡ªìπ¬“„π°≈ÿà¡ SSRI (Selective Serotonin Reuptake Inhibitors) ÕÕ°ƒ∑∏‘Ï‚¥¬‡æ‘Ë¡

ª√‘¡“≥¢Õß “√‡´‚√‚∑π‘π„π ¡Õß ®÷ß™à«¬ª√—∫ ¡¥ÿ≈¢Õß “√‡§¡’„π ¡Õß·≈–√—°…“Õ“°“√∑’Ë‡°‘¥®“°¿“«– ÷́¡‡»√â“ ‚√§

µ◊Ëπµ√–Àπ° ‚√§¬È”§‘¥¬È”∑” ‚√§°≈—«Õâ«π∫Ÿ≈‘‡¡’¬ ·≈–°≈ÿà¡Õ“°“√Õ“√¡≥åº‘¥ª°µ‘°àÕπ¡’ª√–®”‡¥◊Õπ (16)

¬“π’È¡’º≈¢â“ß‡§’¬ß∑’Ëæ∫‰¥â∫àÕ¬§◊Õ ∑”„ÀâÕ¬“°Õ“À“√πâÕ¬≈ß ¡’º≈„ÀâπÈ”Àπ—°≈¥≈ß‰¥â ®÷ß¡’°“√π”¡“„™â„π∑“ß∑’Ëº‘¥

‚¥¬„™â‡ªìπ¬“≈¥πÈ”Àπ—° (16)

¢âÕ§«√√–«—ß: ¬“π’ÈÕ“®∑”„Àâ µ‘·≈–§«“¡ “¡“√∂„π°“√¢—∫¢’ËÀ√◊Õ°“√∑”ß“π≈¥≈ß ·≈–À“°„™â¬“§«∫§Ÿà°—∫

·Õ≈°ÕŒÕ≈å®–¬‘Ëß‡æ‘Ë¡º≈¢â“ß‡§’¬ß„Àâ‡°‘¥¢÷Èπ‰¥â (16)

¢âÕ°ÆÀ¡“¬: ø≈ŸÕÕ° ’́∑’π ‡ªìπ¬“®”æ«° ß∫ª√– “∑ ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—π ª√–‡¿∑¬“Õ—πµ√“¬ µ“¡ª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß ¬“Õ—πµ√“¬ ¢âÕ 3(28) ª√–°“» ≥ «—π∑’Ë 26 æƒ…¿“§¡ æ.». 2521 µ“¡æ√–√“™∫—≠≠—µ‘¬“

æ.». 2510 (17)

≈Õ√å§“‡´√‘π (Lorcaserin)

‡ªìπ¬“≈¥πÈ”Àπ—°∑’Ë‰¥â√—∫°“√√—∫√Õß‚¥¬ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ ª√–‡∑» À√—∞Õ‡¡√‘°“ „™â„πºŸâªÉ«¬

∑’Ë¡’¥—™π’¡«≈°“¬‡∑à“°—∫ 30 kg/m2 ¢÷Èπ‰ª À√◊ÕºŸâ∑’Ë¡’¥—™π’¡«≈°“¬‡∑à“°—∫ 27 kg/m2 ·≈–¡’‚√§√à«¡Õ¬à“ßπâÕ¬ 1 ‚√§ ‡™àπ
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‚√§§«“¡¥—π‚≈À‘µ Ÿß ‚√§‡∫“À«“π™π‘¥∑’Ë 2 ‚√§À≈Õ¥‡≈◊Õ¥À—«„® À√◊Õ‚√§‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ ‚¥¬„Àâ„™â√à«¡°—∫°“√

§«∫§ÿ¡Õ“À“√·≈–ÕÕ°°”≈—ß°“¬Õ¬à“ß ¡Ë”‡ ¡Õ ÕÕ°ƒ∑∏‘Ï„π°“√§«∫§ÿ¡§«“¡Õ¬“°Õ“À“√ ºà“π∑“ß√–∫∫ª√– “∑ à«π°≈“ß

‚¥¬°“√°√–µÿâπ Serotonin receptor subtype 2c (5-HT2c receptor) ·∫∫®”‡æ“– (18)

ºŸâªÉ«¬¡’‚Õ°“ ∑’Ë®–°≈—∫¡“¡’¿“«–Õâ«π¥—ß‡¥‘¡‡¡◊ËÕÀ¬ÿ¥„™â¬“ À“°‰¡à “¡“√∂ª√—∫æƒµ‘°√√¡°“√√—∫ª√–∑“π·≈–°“√

ÕÕ°°”≈—ß°“¬‰¥â Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫∫àÕ¬§◊Õ ª«¥»’√…– µ‘¥‡™◊ÈÕ∑’Ë√–∫∫∑“ß‡¥‘πÀ“¬„® à«π∫π ‡¬◊ËÕ®¡Ÿ°·≈–§ÕÕ—°‡ ∫

(18)

¢âÕ§«√√–«—ß: ‰¡à§«√„™â√à«¡°—∫¬“°≈ÿà¡ Serotonin agents ‡™àπ Fluoxetine, Sumatriptan ‡π◊ËÕß®“°®–‡ √‘¡ƒ∑∏‘Ï°—π

Õ“®∑”„Àâ‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡ªìπÕ—πµ√“¬‰¥â (18)

¢âÕ°ÆÀ¡“¬: ≈Õ√å§“‡´√‘π ‡ªìπ¬“®”æ«°°√–µÿâπ√–∫∫ª√– “∑ à«π°≈“ß ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—π ª√–‡¿∑¬“Õ—πµ√“¬

µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß ¬“Õ—πµ√“¬ ¢âÕ 3 (34) ª√–°“» ≥ «—π∑’Ë 26 æƒ…¿“§¡ æ.». 2521 µ“¡

æ√–√“™∫—≠≠—µ‘¬“ æ.». 2510 (19)

‰´∫Ÿ∑√“¡’π (Sibutramine)

„πÕ¥’µ‡§¬‡ªìπ¬“∑’Ë¡’¢âÕ∫àß„™â ”À√—∫√—°…“·≈–§«∫§ÿ¡‚√§Õâ«π ·µà‡π◊ËÕß®“°¡’º≈∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥

°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥·≈–‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß „πªï 2553 ∫√‘…—∑ºŸâπ”‡¢â“¬“π’È®÷ß‰¥â¢Õ‡≈‘°∑–‡∫’¬πµ”√—∫¬“‚¥¬ ¡—§√„®

·µàµàÕ¡“‰¥âæ∫≈—°≈Õ∫¢“¬¬“‰´∫Ÿ∑√“¡’π·≈–„ à„πº≈‘µ¿—≥±å ”À√—∫≈¥πÈ”Àπ—°®”π«π¡“° ®÷ß¡’ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢

°”Àπ¥„Àâ‰´∫Ÿ∑√“¡’π‡ªìπ«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑„πª√–‡¿∑ 1 µ“¡æ√–√“™∫—≠≠—µ‘ «—µ∂ÿ∑’ËÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–

ª√– “∑ æ.». 2559 ¡’º≈∫—ß§—∫„™âµ—Èß·µà«—π∑’Ë 23 °.¬. 2561 ‡ªìπµâπ‰ª (8, 9)

‰´∫Ÿ∑√“¡’πÕÕ°ƒ∑∏‘ÏµàÕ√–∫∫ª√– “∑ à«π°≈“ß ‚¥¬¬—∫¬—Èß°“√‡°Á∫°≈—∫ (reuptake) ¢Õß “√ ◊ËÕª√– “∑®”æ«° ’́

‚√‚∑π‘π (serotonin) ·≈– πÕ√åÕ’æ‘‡πø√‘π (norepinephrine) ∑’Ë∫√‘‡«≥ ¡Õß à«π‰Œ‚ª∏“≈“¡—   àßº≈„Àâ§«“¡Õ¬“°

Õ“À“√≈¥≈ß·≈–Õ‘Ë¡‡√Á«¢÷Èπ √«¡∑—Èß “¡“√∂°√–µÿâπ°√–∫«π°“√‡º“º≈“≠¢Õß√à“ß°“¬‰¥â ·µà¡’ª√– ‘∑∏‘¿“æ„π°“√πÈ”Àπ—°

‰¥â¥’„π™à«ß 6 ‡¥◊Õπ·√° À≈—ß®“°π—Èπ®–™à«¬‡æ’¬ß§ßπÈ”Àπ—°„Àâ§ß∑’Ë ·µà‰¡à “¡“√∂≈¥πÈ”Àπ—°‰¥â‡æ‘Ë¡¢÷Èπ À≈—ßÀ¬ÿ¥¬“

πÈ”Àπ—°®–°≈—∫¡“‡À¡◊Õπ°àÕπ„™â¬“ ¥—ßπ—Èπ °“√„™â‰´∫Ÿ∑√“¡’π„π°“√√—°…“‚√§Õâ«π ®–µâÕß∑”°“√§«∫§ÿ¡Õ“À“√ ª√—∫

‡ª≈’Ë¬πæƒµ‘°√√¡·≈–ÕÕ°°”≈—ß°“¬√à«¡¥â«¬ (8, 9)

Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë√ÿπ·√ß §◊Õ °“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§°≈â“¡‡π◊ÈÕÀ—«„®

¢“¥‡≈◊Õ¥·≈–‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ®÷ßÀâ“¡„™â„πºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘‡ªìπ‚√§À≈Õ¥‡≈◊Õ¥À—«„® Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫‰¥â

∫àÕ¬‰¥â·°à πÕπ‰¡àÀ≈—∫ ª“°·Àâß ∑âÕßºŸ° §≈◊Ëπ‰ â ª«¥»’√…– §«“¡¥—π‚≈À‘µ·≈–Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®‡æ‘Ë¡ Ÿß¢÷Èπ πÕ°®“°

π’È¬—ßæ∫«à“ Õ“®∑”„ÀâÕ“°“√¢Õß‚√§®‘µ‡«™∫“ß™π‘¥·¬à≈ß ·≈–‡°‘¥ªØ‘°‘√‘¬“°—∫¬“®‘µ‡«™∫“ß™π‘¥ ‡™àπ fluoxetine ∑”„Àâ

‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– serotonin syndrome (8, 9)

¢âÕ°ÆÀ¡“¬: ‰´∫Ÿ∑√“¡’π ‡ªìπ«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑„πª√–‡¿∑ 1 (≈”¥—∫∑’Ë 20) µ“¡ª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß √–∫ÿ™◊ËÕ«—µ∂ÿÕÕ°ƒ∑∏‘Ï„πª√–‡¿∑ 1 æ.». 2561 µ“¡§«“¡„π æ√–√“™∫—≠≠—µ‘«—µ∂ÿ∑’ËÕÕ°ƒ∑∏‘Ï

µàÕ®‘µ·≈–ª√– “∑ æ.». 2559 (20)

2-‰¥‡øππ‘≈‡¡∑‘≈‰æ‚√≈‘¥’π, ‡¥ ÕÕ° ’́-¥’∑Ÿæ’‡ÕÁ¡ (2-Diphenylmethylpyrrolidine À√◊Õ Desoxy-D2PM)

2-‰¥‡øππ‘≈‡¡∑‘≈‰æ‚√≈‘¥’π¡’™◊ËÕ∑“ß‡§¡’‡ªìπ 2-benzhydrylpyrrolidine ‚¥¬¡’ Ÿµ√‚§√ß √â“ß∑“ß‡§¡’§≈â“¬°—∫‰¥

‡øππ‘≈‚æ√≈‘πÕ≈ (Diphenylprolinol, D2PM) ·≈– ‡¥ ÕÕ° ‘́æ‘æ√“¥√Õ≈ (Desoxypipradol, 2-DPMP)(21) ÷́Ëß “√∑—Èß 3

™π‘¥π’È‰¥â∂Ÿ°®—¥‡ªìπ«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑„πª√–‡¿∑ 1 ¡’º≈∫—ß§—∫µ—Èß·µà«—π∑’Ë 22 ¡°√“§¡ 2562  “√°≈ÿà¡π’È
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ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥°≈—∫¢Õß “√ ◊ËÕª√– “∑πÕ√åÕ’æ‘‡πø√‘π (norepinephrine) ·≈–‚¥ª“¡’π (Dopamine) „π ¡Õß ¡’

º≈≈¥§«“¡Õ¬“°Õ“À“√ ∑”„Àâ‡§≈‘∫‡§≈‘È¡‡ªìπ ÿ¢ ·≈–°√–µÿâπª√– “∑ (22)

¢âÕ°ÆÀ¡“¬: 2-‰¥‡øππ‘≈‡¡∑‘≈‰æ‚√≈‘¥’π ®—¥‡ªìπ«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑„πª√–‡¿∑ 1 (≈”¥—∫∑’Ë 25)

µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß √–∫ÿ™◊ËÕ«—µ∂ÿÕÕ°ƒ∑∏‘Ï„πª√–‡¿∑ 1 (©∫—∫∑’Ë 2) æ.». 2562 µ“¡ æ√–√“™∫—≠≠—µ‘

«—µ∂ÿ∑’ËÕÕ°ƒ∑∏‘ÏµàÕ®‘µ·≈–ª√– “∑ æ.». 2559(23)

3. °≈ÿà¡≈¥°“√¥Ÿ¥´÷¡¢Õß‰¢¡—π

ÕÕ√å≈‘ ‡µ∑ (Orlistat)

‡ªìπ¬“≈¥§«“¡Õâ«π ÕÕ°ƒ∑∏‘Ï‚¥¬°“√¬—∫¬—Èß‡Õπ‰´¡å gastric lipase ·≈– pancreatic lipase ´÷Ëß„™â¬àÕ¬ ≈“¬‰¢¡—π

®“°Õ“À“√ ∑”„Àâ‰¢¡—π‰¡à∂Ÿ°¥Ÿ¥ ÷́¡‡¢â“ Ÿà√à“ß°“¬ ®÷ß‡°‘¥°“√¢—∫∂à“¬‡ªìπ‰¢¡—πÕÕ°∑“ßÕÿ®®“√– ‚¥¬ “¡“√∂¬—∫¬—Èß°“√¥Ÿ¥

´÷¡‰¢¡—π‰¥â Ÿß ÿ¥∑’Ë√âÕ¬≈– 30 ¢Õßª√‘¡“≥‰¢¡—π∑—ÈßÀ¡¥∑’Ë√—∫ª√–∑“π‡¢â“‰ª ¥—ßπ—Èπ ÕÕ√å≈‘ ‡µ∑®–ÕÕ°ƒ∑∏‘Ï‡¡◊ËÕºŸâªÉ«¬

√—∫ª√–∑“πÕ“À“√∑’Ë¡’‰¢¡—πÕ¬Ÿà‡∑à“π—Èπ ‚¥¬µâÕß¡’°“√§«∫§ÿ¡Õ“À“√·≈–ÕÕ°°”≈—ß°“¬Õ¬à“ß ¡Ë”‡ ¡Õ√à«¡¥â«¬ (24)

Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫∫àÕ¬§◊Õ ¡’πÈ”¡—πªπÕÕ°¡“°—∫Õÿ®®“√– ¡’§«“¡Õ¬“°∂à“¬Õÿ®®“√–∫àÕ¬§√—Èß°«à“‡¥‘¡ §«∫§ÿ¡

°“√¢—∫∂à“¬≈”∫“° ª«¥¡«π ‰¡à ∫“¬∑âÕß º“¬≈¡ ·≈–¡’º≈∑”„Àâ°“√¥Ÿ¥´÷¡¢Õß«‘µ“¡‘π∑’Ë≈–≈“¬‰¥â„π‰¢¡—π§◊Õ «‘µ“¡‘π‡Õ

«‘µ“¡‘πÕ’ «‘µ“¡‘π¥’ ·≈–‡∫µâ“·§‚√∑’π ≈¥≈ß (24)

¢âÕ°ÆÀ¡“¬: ÕÕ√å≈‘ ‡µ∑ ‡ªìπ¬“≈¥°“√¥Ÿ¥´÷¡¢Õß‰¢¡—π ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—πµ“¡æ√–√“™∫—≠≠—µ‘¬“ æ.». 2510

¡“µ√“ 4 (11)

4. °≈ÿà¡¬“·Õ¥√’‡πÕ√å¬‘§

‡§≈π∫‘«‡µÕ√Õ≈ (Clenbuterol)

‡ªìπ¬“„π°≈ÿà¡ Beta2 adrenergic agonist ª√–‡¿∑ÕÕ°ƒ∑∏‘Ïπ“π ∑”„Àâ°≈â“¡‡π◊ÈÕ‡√’¬∫¢ÕßÀ≈Õ¥≈¡§≈“¬µ—« ®÷ß¡’

¢âÕ∫àß„™â‡ªìπ¬“¢¬“¬À≈Õ¥≈¡ ·≈–™à«¬∫”∫—¥Õ“°“√ÀÕ∫À◊¥ πÕ°®“°π’È¬—ß¡’º≈„π°“√≈¥πÈ”Àπ—°µ—« ·≈–‡√àß°“√‡®√‘≠

‡µ‘∫‚µ¢Õß°≈â“¡‡π◊ÈÕ(25) §≥–°√√¡°“√‚Õ≈‘¡ªî° “°≈®—¥„ÀâÕ¬Ÿà„π°≈ÿà¡ “√°√–µÿâπ∑’ËÀâ“¡π—°°’Ã“„™â  ”π—°ß“π§≥–

°√√¡°“√Õ“À“√·≈–¬“ ¢Õß À√—∞Õ‡¡√‘°“ —ËßÀâ“¡„™â‡ªìπ “√‡√àß‡π◊ÈÕ·¥ß„π —µ«å∑’Ë®–‡ªìπÀ√◊ÕÕ“®‡ªìπÕ“À“√¢Õß¡πÿ…¬å (26)

‡π◊ËÕß®“°‡ªìπ¬“∑’Ë¡’º≈¢â“ß‡§’¬ßµàÕ√–∫∫√à“ß°“¬À≈“¬Õ¬à“ß ‡™àπ ∑”„ÀâÀ—«„®‡µâπ‡√Á«/º‘¥®—ßÀ«– §«“¡¥—π‚≈À‘µ Ÿß

°≈â“¡‡π◊ÈÕ —Ëπ/°√–µÿ° «‘ß‡«’¬π ª«¥»’√…– ‡°‘¥¿“«–µàÕ¡‰∑√Õ¬¥å‡ªìπæ‘… °“√„™â¬“π’È®÷ßµâÕß‡ªìπ‰ªµ“¡§” —Ëß·æ∑¬å

‡∑à“π—Èπ (25) ·≈–∫“ßª√–‡∑»‰¡àÕπÿ≠“µ„Àâ„™â¬“‡§≈π∫‘«‡µÕ√Õ≈„π¡πÿ…¬å (26)

¢âÕ°ÆÀ¡“¬: ‡§≈π∫‘«‡µÕ√Õ≈ ‡ªìπ¬“®”æ«°·Õ¥√’‡πÕ√å¬‘§ ®—¥‡ªìπ¬“·ºπªí®®ÿ∫—π ª√–‡¿∑¬“Õ—πµ√“¬ µ“¡ª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß ¬“Õ—πµ√“¬ ¢âÕ3(9) ª√–°“» ≥ «—π∑’Ë 26 æƒ…¿“§¡ æ.». 2521 µ“¡ æ√–√“™∫—≠≠—µ‘¬“ æ.».

2510 (27)

®“°º≈°“√»÷°…“æ∫«à“ º≈‘µ¿—≥±å∫“ß à«π„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ 2 ™π‘¥º ¡°—π ‡æ◊ËÕµâÕß°“√„Àâ≈¥

πÈ”Àπ—°‰¥â‡√Á«¢÷Èπ‚¥¬¡’∑—Èß°“√„ à “√∑’ËÕÕ°ƒ∑∏‘Ïµà“ß°—π ‡æ◊ËÕµâÕß°“√„Àâ‰¥âº≈À≈“¬Õ¬à“ß ‡™àπ ‰´∫Ÿ∑√“¡’πº ¡°—∫∫‘́ “‚§¥‘≈

·≈–‰´∫Ÿ∑√“¡’πº ¡°—∫øïπÕ≈åø∏“≈’π ‡æ◊ËÕµâÕß°“√„Àâ‰¥âº≈∑—Èß≈¥§«“¡Õ¬“°Õ“À“√·≈–‡ªìπ¬“√–∫“¬ ‰´∫Ÿ∑√“¡’πº ¡

°—∫ÕÕ√å≈‘ ‡µ∑ ‡æ◊ËÕµâÕß°“√„Àâ≈¥§«“¡Õ¬“°Õ“À“√·≈–≈¥°“√¥Ÿ¥ ÷́¡‰¢¡—π„π∑“ß‡¥‘πÕ“À“√ ·≈–æ∫«à“¡’°“√„ à¬“·≈–

«—µ∂ÿÕÕ°ƒ∑∏‘Ï„π°≈ÿà¡‡¥’¬«°—π ÷́ËßÕ“®°àÕ„Àâ‡°‘¥Õ—πµ√“¬Õ¬à“ß√â“¬·√ßµàÕºŸâ∫√‘‚¿§‰¥â §◊Õ ‰´∫Ÿ∑√“¡’πº ¡°—∫ø≈ŸÕÕ°´’∑’π

´÷Ëß “√ 2 ™π‘¥π’È‡ªìπ¬“°≈ÿà¡ Serotonin agents ‡À¡◊Õπ°—π ¡’º≈„Àâ≈¥§«“¡Õ¬“°Õ“À“√‡™àπ‡¥’¬«°—π·≈–ÕÕ°ƒ∑∏‘Ï‚¥¬‡æ‘Ë¡

 “√ ◊ËÕª√– “∑‡´‚√‚∑π‘π‡À¡◊Õπ°—π ∑”„Àâ‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– serotonin syndrome ‰¥â
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®“°»÷°…“π’Èæ∫«à“¡’º≈‘µ¿—≥±å∑’Ë„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ √âÕ¬≈– 22.2 ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’πÕ¬à“ß‡¥’¬«

¡“°∑’Ë ÿ¥ √âÕ¬≈– 11.1 ÷́Ëß„°≈â‡§’¬ß°—π°—∫º≈°“√»÷°…“„π™à«ßÀ≈“¬ªï∑’Ëºà“π¡“¢Õß»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å∑—Èß 4 ·Ààß

( ß¢≈“ π§√ «√√§å  ¡ÿ∑√ ß§√“¡ ·≈–æ‘…≥ÿ‚≈°) ´÷Ëßæ∫°“√ªπª≈Õ¡¬“·ºπªí®®ÿ∫—π„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ √âÕ¬≈–

25.4 - 52.1 ‚¥¬µ√«®æ∫‰´∫Ÿ∑√“¡’π¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 11.2 - 28.6 ·≈– Õ¥§≈âÕß°—∫ ∂“π°“√≥å°“√«‘‡§√“–Àå

º≈‘µ¿—≥±å‡ √‘¡Õ“À“√„πµà“ßª√–‡∑» ‡™àπ ŒàÕß°ß Ω√—Ëß‡»  ´÷Ëßæ∫‰´∫Ÿ∑√“¡’π¡“°∑’Ë ÿ¥‡™àπ°—π „π°“√»÷°…“π’È¬—ßµ√«®æ∫

 “√Õ◊ËπÊ ‡™àπ øïπÕ≈åø∏“≈’π ø≈ŸÕÕ° ’́∑’π ∫‘´“‚§¥‘≈ ÕÕ√å≈‘ ‡µ∑ ‡™àπ‡¥’¬«°—π°—∫º≈°“√»÷°…“„π»Ÿπ¬å«‘∑¬“»“ µ√å°“√

·æ∑¬å∑—Èß 4 ·Ààß·≈–ª√–‡∑»Ω√—Ëß‡»  ·µà°“√»÷°…“§√—Èßπ’È‰¥âæ∫«à“¡’°“√„™â¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï™π‘¥„À¡à‡æ‘Ë¡¢÷Èπ¡“ ‡™àπ

≈Õ√å§“´’√‘π ‡¥ ÕÕ° ’́-¥’∑Ÿæ’‡ÕÁ¡ ‡§≈π∫‘«‡µÕ√Õ≈ · ¥ß«à“ ∂“π°“√≥å°“√ªπª≈Õ¡¢Õß¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï„π™à«ß

À≈“¬ªï∑’Ëºà“π¡“®π∂÷ßªí®®ÿ∫—π ¬—ß¡’°“√≈—°≈Õ∫„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ï∑’Ë¡’ƒ∑∏‘Ï„π°“√≈¥πÈ”Àπ—°≈ß„πº≈‘µ¿—≥±å‡À¡◊Õπ

‡¥‘¡

 √ÿª

°“√»÷°…“ ∂“π°“√≥å°“√„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡„πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫≈¥πÈ”Àπ—° √–À«à“ßªï

2561 - 2562 æ∫«à“¡’º≈‘µ¿—≥±å∑’Ë„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡ ®”π«π 78 µ—«Õ¬à“ß (√âÕ¬≈– 22.2) ®“°∑—ÈßÀ¡¥ 352

µ—«Õ¬à“ß ‚¥¬ “√ªπª≈Õ¡∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ‰´∫Ÿ∑√“¡’πÕ¬à“ß‡¥’¬« 35 µ—«Õ¬à“ß (√âÕ¬≈– 11.1)

®“°º≈°“√»÷°…“æ∫ °“√„™â “√°≈ÿà¡∑’ËÕÕ°ƒ∑∏‘Ï‡æ‘Ë¡ “√‡´‚√‚∑π‘π„π ¡Õß ∑”„Àâ≈¥§«“¡Õ¬“°Õ“À“√ ‰¥â·°à

‡¥ ÕÕ°´’-¥’∑Ÿæ’‡ÕÁ¡ ø≈ŸÕÕ°´’∑’π ≈Õ√å§“‡´√‘π ‰´∫Ÿ∑√“¡’π ∑—Èß∑’Ë„ àÕ¬à“ß‡¥’¬«·≈–º ¡°—∫¬“Õ◊Ëπ √«¡·≈â«‡ªìπ®”π«π

54 µ—«Õ¬à“ß (√âÕ¬≈– 15.3) ‡π◊ËÕß®“°‡ªìπ “√°≈ÿà¡∑’Ë∑”„Àâ≈¥πÈ”Àπ—°‰¥âÕ¬à“ß√«¥‡√Á« ·µà “√‡À≈à“π’È∑”„Àâ‡°‘¥Õ“°“√‰¡àæ÷ß

ª√– ß§å∑’Ë√ÿπ·√ßµàÕÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥

¥—ßπ—ÈπºŸâ∫√‘‚¿§§«√µ√–Àπ—°«à“ º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ ”À√—∫πÈ”Àπ—°∑’Ë¡’®”Àπà“¬„π∑âÕßµ≈“¥∫“ß à«π¬—ß‰¡àª≈Õ¥¿—¬

‡ªìπÕ“À“√‰¡à∫√‘ ÿ∑∏‘ÏÀ√◊ÕÕ“À“√ª≈Õ¡ ‡¡◊ËÕ‡ªìπº≈‘µ¿—≥±å‰¡à‰¥â„ à à«πª√–°Õ∫¥—ß∑’Ë·®âß‰«â„π©≈“° ¥—ßπ—ÈπºŸâ∫√‘‚¿§®÷ß

‰¡àÕ“®∑√“∫‰¥â‡≈¬«à“ º≈‘µ¿—≥±åπ—Èπ¡’ “√„¥º ¡Õ¬Ÿà ≈—°≈Õ∫„ à¬“·≈–«—µ∂ÿÕÕ°ƒ∑∏‘Ïªπª≈Õ¡≈ß‰ªÀ√◊Õ‰¡à  “√π—Èπ®–

‡ªìπÕ—πµ√“¬µàÕ√à“ß°“¬ À√◊ÕÕ“®‡°‘¥ªØ‘°‘√‘¬“µàÕ¬“∑’ËºŸâ∫√‘‚¿§π—Èπ„™âÕ¬Ÿà°àÕπÀ√◊Õ‰¡à ¥—ßπ—Èπ°àÕπ´◊ÈÕº≈‘µ¿—≥±å‡ √‘¡Õ“À“√

 ”À√—∫πÈ”Àπ—° ºŸâ∫√‘‚¿§§«√ ◊́ÈÕ‡©æ“–º≈‘µ¿—≥±å∑’Ë¡’‡≈¢ “√∫∫Õ“À“√ ·≈–§«√µ√«® Õ∫‡≈¢ “√∫∫Õ“À“√π—Èπ«à“¡’™◊ËÕ

º≈‘µ¿—≥±å·≈– à«πª√–°Õ∫µ√ßµ“¡∑’Ë¢÷Èπ∑–‡∫’¬π‰«â°—∫ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“À√◊Õ‰¡à ·≈– —ß‡°µ¢âÕ¡Ÿ≈

∫π©≈“°«à“¡’ à«πª√–°Õ∫„¥∑’Ëπà“®–‡ªìπÕ—πµ√“¬µàÕµπ‡ÕßÀ√◊Õ‰¡à ®”Àπà“¬‚¥¬√â“π§â“∑’Ëπà“‡™◊ËÕ∂◊ÕÀ√◊Õ‰¡à À“°ºŸâ∫√‘‚¿§¡’

‚√§ª√–®”µ—«§«√ª√÷°…“·æ∑¬å°àÕπ„™âº≈‘µ¿—≥±åπ—Èπ πÕ°®“°π’È„π™à«ß·√°∑’Ë√—∫ª√–∑“πº≈‘µ¿—≥±å‡ √‘¡Õ“À“√ §«√

 —ß‡°µÕ“°“√∑“ß√à“ß°“¬¢Õßµπ‡Õß«à“ ¡’Õ“°“√º‘¥ª°µ‘„¥À√◊Õ‰¡à ‡™àπ „® —Ëπ §«“¡¥—π‚≈À‘µ Ÿß¢÷Èπ ∂à“¬Õÿ®®“√–∫àÕ¬ À“°

æ∫Õ“°“√º‘¥ª°µ‘§«√À¬ÿ¥„™âº≈‘µ¿—≥±åπ—Èπ∑—π∑’·≈–‰ªæ∫·æ∑¬å ·¡â°“√„™âº≈‘µ¿—≥±å‡ √‘¡Õ“À“√Õ“®®–™à«¬≈¥πÈ”Àπ—°‰¥â

·µà°“√≈¥πÈ”Àπ—°∑’Ëª≈Õ¥¿—¬∑’Ë ÿ¥§◊Õ §«∫§ÿ¡Õ“À“√ ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡ ·≈–ÕÕ°°”≈—ß°“¬Õ¬à“ß ¡Ë”‡ ¡Õ

¢âÕ‡ πÕ·π–

‡π◊ËÕß®“°ªí®®ÿ∫—ππ’ÈºŸâª√–°Õ∫°“√º≈‘µ¿—≥±å‡ √‘¡Õ“À“√¡’¢—ÈπµÕπ¢Õ‡≈¢ “√∫∫Õ“À“√°àÕππ”º≈‘µ¿—≥±åÕÕ° Ÿà∑âÕß

µ≈“¥ ‚¥¬°“√·®âß√“¬≈–‡Õ’¬¥  à«πª√–°Õ∫µà“ßÊ ¢Õßº≈‘µ¿—≥±åµàÕ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ ·≈–„Àâ‡ªìπ

§«“¡√—∫º‘¥™Õ∫¢ÕßºŸâª√–°Õ∫°“√‡Õß„π°“√√—∫√Õß«à“º≈‘µ¿—≥±å¢Õßµπª≈Õ¥¿—¬ ‚¥¬∑’Ë ”π—°ß“π§≥–°√√¡°“√Õ“À“√

·≈–¬“®–∑”°“√‡°Á∫µ—«Õ¬à“ßº≈‘µ¿—≥±å¡“µ√«® Õ∫µàÕ‰¥â‡¡◊ËÕº≈‘µ¿—≥±åÕÕ° Ÿà∑âÕßµ≈“¥·≈â« ¥—ßπ—Èπ°«à“®–æ∫«à“º≈‘µ¿—≥±å
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ª°‘≥°–

Miscellaneous

√“¬ß“π°‘®°√√¡„π°“√®—¥∑”µ”√“¬“¢Õßª√–‡∑»‰∑¬

(Report of Activities in the Thai Pharmacopoeia Establishment

 “√µ”√“¬“©∫—∫π’È¢Õπ”‡ πÕ‡√◊ËÕß Thai Herbal Pharmacopoeia Application  Ÿà°“√‡¢â“∂÷ß¡“µ√∞“π ¡ÿπ‰æ√‰∑¬
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¬“ ¡ÿπ‰æ√ ∑’Ë„™âÕâ“ßÕ‘ßµ“¡°ÆÀ¡“¬ ·≈–‰¥â®—¥æ‘¡æå‡ªìπ√Ÿª·∫∫µ”√“ ÷́Ëßªí®®ÿ∫—ππ’È‡∑§‚π‚≈¬’ “√ π‡∑» ¡’§«“¡
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