
°“√»÷°…“ª√‘¡“≥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“

„πμ”√—∫¬“ª√– –‰æ≈ ÷́Ëß‡μ√’¬¡„π√Ÿª·∫∫

¬“≈Ÿ°°≈Õπ‡ª√’¬∫‡∑’¬∫°—∫¬“·§ª´Ÿ≈

 ¡π÷°  ÿ™—¬∏π“«π‘™*,‡, ª√– “π μ—Èß¬◊π¬ß«—≤π“†

π‘æπ∏åμâπ©∫—∫
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∫∑§—¥¬àÕ

°“√»÷°…“π’È‡ªìπ°“√«‘®—¬ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“ (artifacts) „πμ”√—∫¬“ª√– –‰æ≈´÷Ëß‡μ√’¬¡„π√Ÿª·∫∫

¬“≈Ÿ°°≈Õπ‡ª√’¬∫‡∑’¬∫°—∫¬“·§ª´Ÿ≈ ‚¥¬∑”°“√‡μ√’¬¡ “√¡“μ√∞“π¢Õß  “√ D (compound D),  “√ 1

(Artifact 1),  “√ 2 (Artifact 2) ·≈–  “√ 3 (Artifact 3) ¥â«¬«‘∏’∑“ß‡§¡’ —ß‡§√“–Àå π” “√∑’Ë‰¥â¡“

æ—≤π“«‘∏’«‘‡§√“–Àå‚¥¬‡§√◊ËÕß‚§√¡“‚∑°√“øï™π‘¥¢Õß‡À≈« ¡√√∂π– Ÿß (HPLC) ´÷Ëß‰¥â«‘∏’«‘‡§√“–Àå∑’Ë¥’ ¡’

§«“¡∂Ÿ°μâÕß ·≈–§«“¡·¡àπ¬” Ÿß ®“°π—Èπ∑”°“√‡μ√’¬¡¬“ª√– –‰æ≈ 3 √Ÿª·∫∫§◊Õ ¬“·§ª´Ÿ≈ ¬“≈Ÿ°°≈Õπ

πÈ”º÷Èß∏√√¡¥“ ·≈– ¬“≈Ÿ°°≈ÕππÈ”º÷Èß‡§’Ë¬« π”¬“∑—Èß “¡√Ÿª·∫∫¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß  “√ D  “√ 1

 “√ 2 ·≈–  “√ 3 „π™à«ß‡«≈“ 49 «—π æ∫«à“¬“ª√– –‰æ≈„π√Ÿª·∫∫¬“≈Ÿ°°≈Õπ∑—Èß Õß™π‘¥¡’ª√‘¡“≥

 “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥πâÕ¬°«à“¬“·§ª´Ÿ≈Õ¬à“ß™—¥‡®π ‚¥¬¬“≈Ÿ°°≈ÕππÈ”º÷Èß∏√√¡¥“¡’ª√‘¡“≥

 “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“πâÕ¬°«à“¬“·§ª´Ÿ≈ 1.57 - 2.07 ‡∑à“ ¬“≈Ÿ°°≈ÕππÈ”º÷Èß‡§’Ë¬«¡’ª√‘¡“≥ “√∑’Ë‡°‘¥®“°

ªØ‘°‘√‘¬“πâÕ¬°«à“¬“·§ª Ÿ́≈ 1.86 - 2.60 ‡∑à“ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°¡’§«“¡™◊Èπ„π¬“≈Ÿ°°≈Õπ∑”„ÀâªØ‘°‘√‘¬“‡Õ 

‡∑Õ√‘øî‡§™—π (esterification) ‡°‘¥¢÷Èπ‰¥âπâÕ¬°«à“ ¥—ßπ—ÈπÀ“°μâÕß°“√‡≈’Ë¬ß¬“ª√– –‰æ≈∑’Ë¡’ “√∑’Ë‡°‘¥

®“°ªØ‘°‘√‘¬“¥—ß°≈à“«„πª√‘¡“≥∑’Ë Ÿß ´÷Ëßæ∫‰¥â„π√Ÿª·∫∫¬“·§ª´Ÿ≈ °Á§«√„™â„π√Ÿª·∫∫¬“≈Ÿ°°≈Õπ ÷́Ëß¬“≈Ÿ°

°≈ÕππÈ”º÷Èß∏√√¡¥“À√◊ÕπÈ”º÷Èß‡§’Ë¬«‰¡à¡’§«“¡·μ°μà“ß¢Õß “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“Õ¬à“ß¡’π—¬ ”§—≠ (p<0.01)

§” ”§—≠ : ª√– –‰æ≈,  “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“, ¬“≈Ÿ°°≈Õπ, ¬“·§ª Ÿ́≈

*°Õßæ—≤π“¬“·ºπ‰∑¬·≈– ¡ÿπ‰æ√ °√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° °√–∑√«ß “∏“√≥ ÿ¢ ®—ßÀ«—¥
ππ∑∫ÿ√’ 11000
†«‘∑¬“≈—¬°“√·æ∑¬å·ºπμ–«—πÕÕ° ¡À“«‘∑¬“≈—¬√—ß ‘μ ®—ßÀ«—¥ª∑ÿ¡∏“π’ 12000
‡ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: somnuekster@gmail.com
Received date 04/08/15 ■ Accepted date 23/09/15

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈
ª√– –‰æ≈‡ªìπμ”√—∫¬“·ºπ‚∫√“≥∑’Ë‰¥â√—∫

°“√∫√√®ÿÕ¬Ÿà„π∫—≠™’¬“À≈—°·Ààß™“μ‘ ‚¥¬¡’¢âÕ∫àß„™â

‡ªìπ¬“ª√—∫ª√–®”‡¥◊Õπ„π μ√’∑’Ëª√–®”‡¥◊Õπ¡“‰¡à

ª°μ‘ ·≈–„™â¢—∫πÈ”§“«ª≈“„π μ√’À≈—ß§≈Õ¥∫ÿμ√

„π Ÿμ√μ”√—∫ºß¬“ 162 °√—¡ ª√–°Õ∫¥â«¬‰æ≈Àπ—°

81 °√—¡ º‘«¡–°Ÿ¥ «à“ππÈ” °√–‡∑’¬¡ À—«ÀÕ¡ æ√‘°

‰∑¬ ¥’ª≈’ ¢‘ß ¢¡‘ÈπÕâÕ¬ ‡∑’¬π¥” ‡°≈◊Õ ‘π‡∏“«å
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Àπ—° ‘Ëß≈– 8 °√—¡ °“√∫Ÿ√ Àπ—° 1 °√—¡ „™â√—∫

ª√–∑“π§√—Èß≈– 1 °√—¡ «—π≈– 3 §√—Èß °àÕπÕ“À“√

‚¥¬≈–≈“¬°—∫πÈ” ÿ° πÕ°®“°¬“ºß·≈â«¬—ß¡’¬“„π√Ÿª

·∫∫Õ◊Ëπ Ê ‰¥â·°à ¬“≈Ÿ°°≈Õπ ¬“·§ª Ÿ́≈ ·≈–¬“‡¡Á¥1

„πªï æ.». 2547 Nualkaew ·≈–§≥–2 ‰¥â

√“¬ß“π°“√§âπæ∫ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“

ª√– –‰æ≈ ‚¥¬æ∫«à“¬“ª√– –‰æ≈‡¡◊ËÕ‡μ√’¬¡¢÷Èπ

·≈–‡°Á∫‰«â‡ªìπ√–¬–‡«≈“Àπ÷Ëß ®–æ∫ “√∑’Ë‡°‘¥®“°

ªØ‘°‘√‘¬“„πμ”√—∫¬“ 3 ™π‘¥  “√‡À≈à“π’È‰¡àæ∫„π “√

 °—¥¢Õß ¡ÿπ‰æ√‡¥’Ë¬«„¥ Ê ∑’Ë‡ªìπ à«πª√–°Õ∫„π

μ”√—∫¬“ ‚¥¬°“√„™â«‘∏’º ¡ ¡ÿπ‰æ√ Õß™π‘¥„π

μ”√—∫¬“ª√– –‰æ≈‡¢â“¥â«¬°—π ·≈–∑”°“√ °—¥ “√

·≈â«©’¥‡¢â“‡§√◊ ËÕß‚§√¡“‚∑°√“øï™π‘¥¢Õß‡À≈«

 ¡√√∂π– Ÿß (High Performance Liquid Chro-

matography, HPLC) æ∫«à“ “√∑—Èß 3 ™π‘¥‡°‘¥

®“°°“√º ¡°—π√–À«à“ß‰æ≈°—∫‡∑’¬π¥”  “√∑—Èß 3

™π‘¥‰¥â√—∫°“√·¬° °—¥‚¥¬«‘∏’ semi-preparative

HPLC ·≈–À“ Ÿμ√‚§√ß √â“ß∑“ß‡§¡’‚¥¬‡∑§π‘§∑“ß

 ‡ª°‚∑√ ‚°ªï ‰¥â Ÿμ√¢Õß “√∑—Èß 3 ™π‘¥‡ªìπ (E)-4-

(3,4-dimethoxyphenyl)but-3-en-1-yl linoleate

[1], (E)-4-(3,4-dimethoxyphenyl)but-3-en-1-yl

oleate [2] ·≈– (E)-4-(3,4-dimethoxyphenyl)but-

3-en-1-yl palmitate [3] ¥—ß√Ÿª∑’Ë 1

®“°°“√§âπæ∫«à“μ”√—∫¬“ª√– –‰æ≈‡¡◊ ËÕ

‡μ√’¬¡¢÷Èπ·≈–‡°Á∫‰«â‡ªìπ√–¬–‡«≈“Àπ÷Ëß ®–ª√“°Ø

 “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“ 3 ™π‘¥ „π‡∫◊ÈÕßμâπ

¬—ß‰¡à∑√“∫°≈‰°°“√‡°‘¥ “√∑— Èß “¡™π‘¥ ¡’°“√

 —ππ‘…∞“π«à“Õ“®®–¡’‡Õπ‰´¡å‡ªìπ “√‡√àß Tangyuen-

yongwatana ·≈–§≥–3 ‰¥â∑”°“√∑¥≈Õßæ‘ Ÿ®πå

°≈‰°°“√‡°‘¥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥ ‚¥¬

»÷°…“ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π (esterification)

´÷Ëß‡ªìπªØ‘°‘√‘¬“À≈—°„π°“√‡°‘¥ “√∑—Èß 3 ™π‘¥ ¡’πÈ”

‡¢â“¡“‡°’Ë¬«¢âÕß°—∫ªØ‘°‘√‘¬“ §≥–ºŸâ«‘®—¬‰¥âÕÕ°·∫∫

°“√∑¥≈Õß‰«â  ‚¥¬°“√„™âπÈ”‡ªìπ “√¬—∫¬—Èß°“√‡°‘¥

 “√∑’ Ë‡°‘¥®“°ªØ‘°‘√‘¬“¥—ß°≈à“«∑— Èß 3 ™π‘¥ º≈

ª√“°Ø«à“ª√‘¡“≥πÈ”∑’ Ë¡“°°«à“ 0.10 ¡‘≈≈‘≈‘μ√

 “¡“√∂¬—∫¬—Èß°“√‡°‘¥ “√∑—Èß 3 ™π‘¥ ́ ÷Ëßª√“°Ø°“√≥å

¥—ß°≈à“« “¡“√∂Õ∏‘∫“¬‰¥â®“°ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî-

√Ÿª∑’Ë 1  “√ 1  “√ 2 ·≈–  “√ 3 ∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“ª√– –‰æ≈
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‡§™—π‚¥¬ª°μ‘®–‡°‘¥πÈ”¢÷ÈπÀπ÷Ëß‚¡‡≈°ÿ≈¥—ßªØ‘°‘√‘¬“

„π√Ÿª∑’Ë 2 °“√∑’Ë®–∑”„ÀâªØ‘°‘√‘¬“‡¥‘π‰ª¢â“ßÀπâ“„π

∑‘»∑’Ë®–∑”„Àâ‡°‘¥º≈‘μº≈ ®”‡ªìπμâÕßº≈—° ¡¥ÿ≈¢Õß

ªØ‘°‘√‘¬“‚¥¬°“√¥÷ßπÈ”ÕÕ°®“°ªØ‘°‘√‘¬“ À“°¡’°“√

‡μ‘¡πÈ”„πª√‘¡“≥∑’Ë¡“°‡°‘πæÕ‡¢â“‰ª„π√–∫∫ ®–

‡ªìπº≈∑”„ÀâªØ‘°‘√‘¬“À¬ÿ¥À√◊Õº—π°≈—∫‰¥â ´÷Ëß®“°º≈

°“√∑¥≈Õßæ∫«à“πÈ”„πª√‘¡“≥∑’ Ë¡“°°«à“ 0.10

¡‘≈≈‘≈‘μ√  “¡“√∂À¬ÿ¥ªØ‘°‘√‘¬“°“√‡°‘¥ “√∑—Èß 3 ‰¥â

Tangyuenyongwatana ·≈–§≥–4 ‰¥â

∑”°“√»÷°…“ª√‘¡“≥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“√–À«à“ß

‰æ≈°—∫‡∑’¬π¥”‡ªìπ√–¬–‡«≈“ 1 ªï‚¥¬„™â«‘∏’ HPLC

μ‘¥μ“¡º≈ °“√∑¥≈Õß®–‡°Á∫ “√º ¡√–À«à“ßºß‰æ≈

1  à«π°—∫‡∑’¬π¥” 1  à«π‰«â‡ªìπ√–¬–‡«≈“ 1 ªï ‚¥¬

√–À«à“ßπ—Èπ‰¥â∑”°“√ ÿà¡μ—«Õ¬à“ß‡ªìπ√–¬–·≈–π”¡“

«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß “√ D °—∫ “√ 1, 2 ·≈– 3

¥â«¬«‘∏’ HPLC æ∫«à“„π™à«ß 30 «—π·√°ª√‘¡“≥¢Õß

 “√ 1, 2 ·≈– 3 ‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π ·≈–À≈—ß®“°

‡°Á∫‰«â 73 «—πæ∫«à“ª√‘¡“≥¢Õß “√∑—Èß “¡™π‘¥‡√‘Ë¡

§ß∑’Ë À≈—ß®“°π—Èπª√‘¡“≥¢Õß “√∑—Èß “¡™π‘¥¡’°“√

·°«àßμ—«„π™à«ß·§∫ Ê ´÷Ëß∂◊Õ‰¥â«à“°“√‡°‘¥ “√∑—Èß

 “¡™π‘¥‡¢â“ Ÿ à ¿“«–Õ‘ Ë¡μ—« (saturate) º≈°“√

∑¥≈Õß¥—ß°≈à“«‰¥â π—∫ πÿπ ¡¡ÿμ‘∞“π∑’Ë«à“ “√∑’Ë‡°‘¥

®“°ªØ‘°‘√‘¬“√–À«à“ß‰æ≈°—∫‡∑’¬π¥” “¡“√∂‡°‘¥¢÷Èπ

‰¥â‡Õß ‚¥¬¡’°“√¥÷ßπÈ”ÕÕ°®“°ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘-

øî‡§™—π‚¥¬‡π◊ÈÕ‡¬◊ËÕæ◊™∑’Ë‡ªìπ à«πª√–°Õ∫„πμ”√—∫¬“

·μà‡¡◊ËÕ∂÷ß®ÿ¥Àπ÷Ëß∑’Ë‡°‘¥°“√Õ‘Ë¡μ—«ºß¬“‰¡à “¡“√∂

¥Ÿ¥πÈ”‰¥âÕ’° ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π°Á®–À¬ÿ¥ ÷́Ëß®–

æ∫‰¥â®“°ª√‘¡“≥¢Õß “√∑—Èß “¡™π‘¥·°«àßμ—«„π

™à«ß·§∫ Ê À≈—ß®“°√–¬–‡«≈“ 73 «—π®π∂÷ß 1 ªï

Õ¬à“ß‰√°Áμ“¡ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫

¬“ª√– –‰æ≈∑—Èß 3 ™π‘¥ ¬—ß‰¡à∑√“∫·πà™—¥∂÷ßÀπâ“∑’Ë

¢Õß “√¥—ß°≈à“«„πμ”√—∫¬“ ·≈–º≈μàÕ°“√√—°…“‚√§

¢Õß “√∑’Ë‡°‘¥¢÷Èπ∑—Èß “¡™π‘¥ ´÷Ëß®“° Ÿμ√‚§√ß √â“ß

∑“ß‡§¡’¥Ÿ‡À¡◊Õπ “√¥—ß°≈à“«¡’§ÿ≥ ¡∫—μ‘‡ªìπ ‚ª√-

¥√—° (prodrug)  “¡“√∂∂Ÿ°‡ª≈’Ë¬π·ª≈ß‰¥â‡¡◊ËÕ

ºà“π‡¢â“ Ÿ à√ à“ß°“¬ ‚¥¬Õ“»—¬‡Õπ‰´¡å‡Õ ‡∑Õ‡√ 

(estersase) ∑’Ë¡’ à«π„À≠à„π‡≈◊Õ¥ ·≈–∑’Ëμ—∫5 ß“π

«‘®—¬π’ ÈμâÕß°“√»÷°…“¬“ª√– –‰æ≈∑’ Ë‡μ√’¬¡μ“¡

»“ μ√å°“√·æ∑¬å·ºπ‰∑¬„π√Ÿª·∫∫¬“≈Ÿ°°≈Õπ∑’Ë

„™âπÈ”º÷Èß‡ªìππÈ”°√– “¬¬“ ‚¥¬μ—Èß ¡¡μ‘∞“π«à“πÈ”„π

πÈ”º÷Èß “¡“√∂¬—∫¬—Èß°“√‡°‘¥¢÷Èπ¢Õß “√∑’Ë‡°‘¥®“°

ªØ‘°‘√‘¬“∑— Èß 3 ™π‘¥„πμ”√—∫¬“ª√– –‰æ≈ ‚¥¬

‡ª√’¬∫‡∑’¬∫°—∫¬“ª√– –‰æ≈∑’ ËÕ¬Ÿ à„π√Ÿª·∫∫¬“

·§ª´Ÿ≈

√Ÿª∑’Ë 2 ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π√–À«à“ß compound D °—∫ linoleic acid
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√–‡∫’¬∫«‘∏’°“√»÷°…“
«‘∏’°“√‡μ√’¬¡ “√ D3

 “√ D ‡ªìπ “√∑’Ë‡ªìπ‚§√ß √â“ßÀ≈—°¢Õß “√∑’Ë

‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“ª√– –‰æ≈∑—Èß 3 ™π‘¥

°“√ —ß‡§√“–Àå®–„™â 4 ¢—ÈπμÕπ ¥—ßπ’È ªØ‘°‘√‘¬“·√°

§◊Õ°“√∑”ªØ‘°‘√‘¬“ aldol condensation √–À«à“ß 3,4-

dimethoxybenzaldehyde °—∫ acetone „π¥à“ß

‰¥â‡ªìπ “√ enone [5] ´÷ËßÀ¡Ÿà§’‚μπ®–∂Ÿ°‡ª≈’Ë¬π‰ª

‡ªìπÀ¡Ÿà·Õ≈°ÕŒÕ≈å ‚¥¬ NaBH4 ‰¥â‡ªìπ “√ alco-

hol [6] ®“°π—Èπ “√ alcohol [6] ®–∂Ÿ°‡ª≈’Ë¬π‰ª‡ªìπ

diene [7] À√◊Õ “√ DMPBD ‚¥¬„™âªØ‘°‘√‘¬“ dehy-

dration ¢—ÈπμÕπ ÿ¥∑â“¬§◊Õ°“√‡μ‘¡À¡Ÿà‰Œ¥√Õ°´’

≈ßμ√ßª≈“¬¢Õßæ—π∏–§Ÿ à ´÷ ËßμâÕßÕ“»—¬ªØ‘°‘√‘¬“

hydroboration ‚¥¬„™â 9-BBN ·≈–ÕÕ°´‘‰¥´å¥â«¬

H2O2 „π¥à“ß ®–∑”„Àâ‰¥â “√ D À√◊Õ compound D

 “√≈–≈“¬¢Õß DMPBD 221 ¡‘≈≈‘°√—¡ ∑”ªØ‘°‘√‘¬“

hydroboration-oxidation ‰¥â “√ D 147 ¡‘≈≈‘°√—¡

(65%) ¥—ß√Ÿª∑’Ë 3

«‘∏’°“√‡μ√’¬¡ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“

ª√– –‰æ≈ 3 ™π‘¥

„π°“√»÷°…“§√—Èßπ’È‰¥âπ”‡Õ“ªØ‘°‘√‘¬“ Steglich

esterification6 ¡“„™â„π°“√‡μ√’¬¡ “√∑’Ë‡°‘¥®“°

ªØ‘°‘√‘¬“„πμ”√—∫¬“ª√– –‰æ≈∑—Èß 3 ™π‘¥ ‚¥¬‡ªìπ

ªØ‘°‘√‘¬“∑’Ë‰¡à„™â§«“¡√âÕπ º≈º≈‘μ¢ÕßªØ‘°‘√‘¬“¡’

§«“¡·πàπÕπ°«à“«‘∏’ acid-catalyzed esterification

‚¥¬ “√ D ®–∂Ÿ°π”¡“∑”ªØ‘°‘√‘¬“°—∫ linoleic acid,

oleic acid ·≈– palmitic acid ‚¥¬¡’ “√ 4-dimethyl-

aminopyridine (DMAP) (1 equivalent) ·≈–

N,N(-dicyclohexyl-carbodiimide (DCC) (1.2

equivalent) ‡ªìπ “√‡√àßªØ‘°‘√‘¬“ ·≈–∑”ªØ‘°‘√‘¬“„π

dichloromethane ‡ªìπ‡«≈“ 24 ™— Ë«‚¡ß¿“¬„μâ

∫√√¬“°“»¢Õß°ä“´‰π‚μ√‡®π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

√Ÿª∑’Ë 3 °√–∫«π°“√ —ß‡§√“–Àå “√ D
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°“√‡μ√’¬¡¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈Õπ ·≈–¬“

ª√– –‰æ≈™π‘¥·§ª´Ÿ≈

¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈Õπ®–∂Ÿ°‡μ√’¬¡¢÷Èπ 2

·∫∫ §◊Õ·∫∫∑’Ë„™âπÈ”º÷Èß∏√√¡¥“‡ªìππÈ”°√– “¬¬“

·≈–·∫∫∑’Ë„™âπÈ”º÷Èß∑’Ë‡§’Ë¬«®π‡Àπ’¬«‡ªìππÈ”°√– “¬¬“

ªíôπ‡ªìπ≈Ÿ°°≈Õπ·∫∫≈– 100 ‡¡Á¥ ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß 1 ‡´πμ‘‡¡μ√  à«π¬“ª√– –‰æ≈™π‘¥

·§ª´Ÿ≈‰¥â∂Ÿ°‡μ√’¬¡¢÷ Èπ®“°‡§√◊ ËÕß∫√√®ÿ·§ª´Ÿ≈

‚¥¬„™â·§ª Ÿ́≈‡∫Õ√å 0 ®”π«π 100 ·§ª´Ÿ≈

°“√À“ª√‘¡“≥πÈ”„ππÈ”º÷ Èß∑’ Ëπ”¡“∑”¬“≈Ÿ°

°≈Õπ

°“√À“ª√‘¡“≥πÈ”„ππÈ”º÷Èß®–„™â«‘∏’°“√«—¥§à“¥—™π’

À—°‡À (refractive index)7 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‚¥¬„™â

‡§√◊ËÕß refractometer ATAGO PAL-3 ‚¥¬°“√

ÕÿàππÈ”º÷Èß„Àâ‡ªìπ¢Õß‡À≈«„πμŸâÕ∫∑’Ë 45 Õß»“‡´≈‡ ’́¬ 

·≈â«ª≈àÕ¬„Àâ‡¬Áπ≈ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ∑”°“√À¬¥πÈ”

º÷Èß≈ß‰ª„Àâ∑—Ë«º‘«¢Õß‡´≈≈å‚¥¬‡¡◊ËÕªî¥‡´≈≈å·≈â«μâÕß

‰¡à¡’øÕßÕ“°“» ª√‘¡“≥πÈ”®–«—¥·≈–§”π«≥Õ¬Ÿà„π

Àπà«¬¢Õß√âÕ¬≈–¢Õß¡«≈ (mass percentage)

°“√«—¥®–∑”´È” 3 §√—Èß π”§à“∑—ÈßÀ¡¥¡“À“§à“‡©≈’Ë¬

·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

 ¿“«–¢Õß√–∫∫ HPLC ∑’Ë„™â«‘‡§√“–Àå “√∫àß

™’È∑—Èß 4 ™π‘¥

„π°“√»÷°…“§√—Èßπ’È‰¥â¡’°“√„™â HPLC condi-

tions  ”À√—∫∑”°“√«‘‡§√“–Àåª√‘¡“≥  “√ D °—∫ “√

1, 2 ·≈– 3 ¥—ßμ“√“ß∑’Ë 1

Pump : Water 600 Controllor

Column : Hypersil gold 5 ‰¡§√Õπ C-

18, (250 x 4.6 ¡‘≈≈‘‡¡μ√)

Flow rate : 1.0 ¡‘≈≈‘≈‘μ√/π“∑’

Detector : Water 2996 PDA ∑’Ë 254 π“-

‚π‡¡μ√

Autosampler : Water 717 plus (10

‰¡‚§√≈‘μ√)

1. Linearity ·≈– Range: ®—¥∑”°√“ø

¡“μ√∞“π·≈–°”Àπ¥™à«ß∑’Ë„™â„π°“√«‘‡§√“–Àå

 ¡°“√‡ âπμ√ß¢Õß°√“ø¡“μ√∞“π·≈–§à“ cor-

relation coefficient (r2) ‡ªìπ ¡°“√§≥‘μ»“ μ√å∑’Ë

®–„™â„π°“√·ª√º≈°“√«‘‡§√“–Àå®“°§à“¢âÕ¡Ÿ≈æ◊Èπ∑’Ë

„μâ°√“ø¢Õß “√·μà≈–™π‘¥ „Àâ‡ªìπ§à“§«“¡‡¢â¡¢âπ

¢Õß “√π—Èπ Ê ‚¥¬‡μ√’¬¡™à«ß§«“¡‡¢â¡¢âπ∑’Ë„™â„π

°“√®—¥∑”°√“ø¡“μ√∞“π¢Õß “√ D  “√ 1, 2 ·≈– 3

μ“√“ß∑’Ë 1 · ¥ß gradient elution condition

‡«≈“ (π“∑’) Flow rate (¡≈./π“∑’) 1% Acetic acid Acetonitrile Curve

0.01 0.80 85.00 15.00 6

8.00 1.00 70.00 30.00 6

25.00 1.00 55.00 45.00 6

30.00 1.00 50.00 50.00 6

55.00 1.00 30.00 70.00 6

80.00 1.00 15.00 85.00 6

100.00 1.00 0.00 100.00 6

105.00 1.00 85.00 15.00 6
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‡∑à“°—∫ 4-470, 10-500, 4-450 ·≈– 4-500 ppm.

μ“¡≈”¥—∫ ·≈â«©’¥‡¢â“‡§√◊ËÕß HPLC

2. Method Validation: «‘‡§√“–Àå§«“¡∂Ÿ°

μâÕß¢Õß«‘∏’«‘‡§√“–Àå

„π°“√∑” Method validation ‡ªìπ°“√∑¥ Õ∫

«‘∏’°“√‡μ√’¬¡μ—«Õ¬à“ß·≈–§«“¡∂Ÿ°μâÕß ·¡àπ¬”¢Õß

«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ¡“ ‚¥¬¡’°“√∑”°“√«‘‡§√“–Àå

À“§à“æ“√“¡‘‡μÕ√åμà“ß Ê ¥—ßπ’È

2.1 Accuracy À√◊Õ§à“§«“¡∂Ÿ°μâÕß¢Õß

°“√∑”°“√«‘‡§√“–Àå¢Õß¬“μ”√—∫ª√– –‰æ≈ ‚¥¬„™â

°“√‡μ‘¡ “√¡“μ√∞“π∑’Ë∑√“∫ª√‘¡“≥∑’Ë·πàπÕπ≈ß‰ª

„πμ—«Õ¬à“ß “√ °—¥ ·≈â«∑”°“√À“ % recovery

¢Õß “√¡“μ√∞“π∑’Ë‡μ‘¡π—Èπ ‚¥¬¡’√“¬≈–‡Õ’¬¥„π¢—Èπ

μÕπ°“√«‘‡§√“–Àå ¥—ßμàÕ‰ªπ’È

1). ‡μ√’¬¡ Stock solution  “√¡“μ√∞“π

∑—Èß 4 ™π‘¥ ¥—ßμàÕ‰ªπ’È

 “√ D: ™—Ëß “√¡“μ√∞“π  “√ D ®”π«π

24.31 ¡‘≈≈‘°√—¡ „π volumetric flask ¢π“¥ 10

¡‘≈≈‘≈‘μ√ ‡μ‘¡‡¡∑“πÕ≈ª√‘¡“μ√æÕ‡À¡“– π”‰ª soni-

cate „π ultrasonic bath ‡ªìπ‡«≈“ 15 π“∑’ °àÕπ

ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π∂÷ß¢’¥°”Àπ¥ ®–‰¥â

 “√≈–≈“¬¡“μ√∞“π¢Õß  “√ D §«“¡‡¢â¡¢âπ 2,431

ppm

 “√ 1: ™—Ëß “√¡“μ√∞“π  “√ 1 ®”π«π

26.29 ¡‘≈≈‘°√—¡ „π volumetric flask ¢π“¥ 10

¡‘≈≈‘≈‘μ√ ‡μ‘¡‡¡∑“πÕ≈ª√‘¡“μ√æÕ‡À¡“– π”‰ª soni-

cate „π ultrasonic bath ‡ªìπ‡«≈“ 15 π“∑’

°àÕπª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π∂÷ß¢’¥°”Àπ¥ ®–

‰¥â “√≈–≈“¬¡“μ√∞“π ¢Õß “√ 1 §«“¡‡¢â¡¢âπ 2,629

ppm

 “√ 2 ·≈– 3: ‡μ√’¬¡„π≈—°…≥–‡¥’¬«°—∫

 “√ 1 ®–‰¥â “√≈–≈“¬¡“μ√∞“π¢Õß  “√ 2 §«“¡

‡¢â¡¢âπ 2,350 ppm ·≈– “√≈–≈“¬¡“μ√∞“π¢Õß “√

3 §«“¡‡¢â¡¢âπ 2,573 ppm

2). ‡μ√’¬¡ Stock solution ¢Õß¬“ª√– –-

‰æ≈ ¥—ßμàÕ‰ªπ’È

1. ™—ËßπÈ”Àπ—°∑’Ë·πàπÕπ¢Õßºß¬“ª√– –‰æ≈

À√◊Õ¬“≈Ÿ°°≈ÕπÀπ—°‡∑’¬∫‡∑à“ºß¬“ª√– –‰æ≈ 1.007

°√—¡ ≈ß„π volumetric flask ¢π“¥ 25 ¡‘≈≈‘≈‘μ√

2. ·¬° °—¥¬“ª√– –‰æ≈·μà≈–™π‘¥¥â«¬

‡¡∑“πÕ≈ ®”π«π 15 ¡‘≈≈‘≈‘μ√ ‚¥¬π”‰ª sonicate

„π ultrasonic bath ‡ªìπ‡«≈“ 15 π“∑’ °àÕπ

ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π∂÷ß¢’¥°”Àπ¥

3). ∑”°“√‡μ√’¬¡ “√‡æ◊ËÕ∑”°“√«‘‡§√“–Àå§à“

accuracy ¥—ßμàÕ‰ªπ’È

3.1 ¢«¥∑’Ë 1- Control reference stan-

dard: ªî‡ªμ “√≈–≈“¬¡“μ√∞“π∑—Èß 4 ™π‘¥ ™π‘¥≈–

1 ¡‘≈≈‘≈‘μ√ ≈ß„π volumetric flask ¢π“¥ 5 ¡‘≈≈‘≈‘μ√

ª√—∫ª√‘¡“μ√ “√≈–≈“¬„Àâ∂÷ß¢’¥¥â«¬‡¡∑“πÕ≈

3.2 ¢«¥∑’Ë 2- Control sample: ªî‡ªμ

stock solution ¢Õß¬“ª√– –‰æ≈ª√‘¡“μ√ 1

¡‘≈≈‘≈‘μ√ ≈ß„π eppendrof ¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√

æ√âÕ¡∑—Èßªî‡ªμ‡¡∑“πÕ≈ 0.4 ¡‘≈≈‘≈‘μ√ ‡¢¬à“„Àâ‡¢â“°—π

3.3 ¢«¥∑’Ë 3- Concentration 1: ªî‡ªμ

 “√≈–≈“¬¡“μ√∞“π¢Õß  “√ D  “√ 1, 2 ·≈– 3

ª√‘¡“μ√ 0.1 ¡‘≈≈‘≈‘μ√ ·≈â«ªî‡ªμ stock solution

¢Õß¬“ª√– –‰æ≈ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ≈ß„π

eppendrof ¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√ æ√âÕ¡∑—Èßªî‡ªμ

‡¡∑“πÕ≈ 0.3 ¡‘≈≈‘≈‘μ√ ‡¢¬à“„Àâ‡¢â“°—π

3.4 ¢«¥∑’Ë 4- Concentration 2: ªî‡ªμ

 “√≈–≈“¬¡“μ√∞“π¢Õß  “√ D  “√ 1, 2 ·≈– 3

ª√‘¡“μ√ 0.2 ¡‘≈≈‘≈‘μ√ ·≈â«ªî‡ªμ stock solution

¢Õß¬“ª√– –‰æ≈ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ≈ß„π

eppendrof ¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√ æ√âÕ¡∑—Èßªî‡ªμ
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‡¡∑“πÕ≈ 0.2 ¡‘≈≈‘≈‘μ√ ‡¢¬à“„Àâ‡¢â“°—π

3.5 ¢«¥∑’Ë 5- Concentration 3: ªî‡ªμ

 “√≈–≈“¬¡“μ√∞“π¢Õß  “√ D  “√ 1, 2 ·≈– 3

ª√‘¡“μ√ 0.4 ¡‘≈≈‘≈‘μ√ æ√âÕ¡∑—Èßªî‡ªμ stock solu-

tion ¢Õß¬“ª√– –‰æ≈ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ≈ß„π

eppendrof ¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√ ‡¢¬à“„Àâ‡¢â“°—π

°√Õßμ—«Õ¬à“ß¢Õß “√≈–≈“¬∑’ Ë®–∑”°“√

«‘‡§√“–Àå¥â«¬ nylon filter membrane ¢π“¥ 0.45

‰¡§√Õπ °àÕπ∑”°“√«‘‡§√“–Àå¥â«¬‡§√◊ËÕß HPLC §à“

§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë‰¥â®“°‡§√◊ËÕß π”¡“§”π«≥§à“

% recovery

2.2 Precision ‡ªìπ°“√μ√«® Õ∫§«“¡

‡∑’Ë¬ßμ√ß¢Õß«‘∏’«‘‡§√“–Àå ‡æ◊ËÕ¥Ÿ«à“º≈°“√«‘‡§√“–Àå∑’Ë

∑”´È”„π·μà≈–§√—Èß ‚¥¬°“√©’¥ “√¡“μ√∞“π·μà≈–

™π‘¥∑’Ë§«“¡‡¢â¡¢âπ√–¥—∫°≈“ß¢Õß linearity ®”π«π

6 §√—ÈßμàÕ‡π◊ËÕß°—π ‡√’¬°«à“ intra-day precision

·≈–π” “√¡“μ√∞“π‡¥‘¡©’¥´È”Õ’° 6 §√—Èß„π«—πμàÕ¡“

π”§à“∑—Èß Õß«—π¡“§”π«≥ ‡√’¬°«à“ inter-day pre-

cision §à“ precision ¢Õß«‘∏’«‘‡§√“–Àå¡—°§”π«≥

‡ªìπ§à“ relative standard deviation (RSD) ¢Õß

°“√∑”´È”∑—ÈßÀ¡¥

2.3 Limit of Detection (LOD) ‡ªìπ°“√

À“ª√‘¡“≥∑’ËμË”∑’Ë ÿ¥∑’Ë “¡“√∂μ√«®«—¥‰¥â®“°‡§√◊ËÕß

¡◊Õ∑’Ë„™â ∑”‰¥â‚¥¬‡®◊Õ®“ß “√¡“μ√∞“π ®π‰¥â§à“ sig-

nal/noise ratio ‡∑à“°—∫ 3: 1 Limit of Quantitation

(LOQ) §◊Õ§«“¡‡¢â¡¢âπ∑’ ËμË”∑’ Ë ÿ¥∑’ Ë«‘∏’«‘‡§√“–Àå

 “¡“√∂μ√«®«—¥‰¥âÕ¬à“ß∂Ÿ°μâÕß ∑”‰¥â‚¥¬‡®◊Õ®“ß

 “√¡“μ√∞“π ®π‰¥â§à“ signal/noise ratio ‡∑à“°—∫

10 : 1

º≈°“√»÷°…“

1. °“√‡μ√’¬¡ “√¡“μ√∞“π  “√ D °—∫ “√ 1,

2 ·≈– 3

 “√¡“μ√∞“π∑—Èß 4 ™π‘¥ ‰¥â·°à  “√ D °—∫ “√

1, 2 ·≈– 3 ‰¥â®“°«‘∏’‡§¡’ —ß‡§√“–Àå ‚¥¬‰¥âº≈º≈‘μ

¢Õß “√·μà≈–™π‘¥¥—ßπ’È  “√ D ‰¥âº≈º≈‘μ‡∑à“°—∫

√âÕ¬≈– 28.27 ‚¥¬ºà“π°“√ —ß‡§√“–Àå 4 ¢—ÈπμÕπ  “√

1, 2 ·≈– 3 ‡°‘¥®“°ªØ‘°‘√‘¬“ Steglich reaction

√Ÿª∑’Ë 4 HPLC ‚§√¡“‚μ·°√¡¢Õß “√¡“μ√∞“π  “√ D °—∫ “√ 1(A1), 2(A2) ·≈– 3(A3)
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‰¥âº≈º≈‘μ√âÕ¬≈– 62.38, 71.40 ·≈– 65.65 μ“¡≈”¥—∫

‚¥¬√“¬≈–‡Õ’¬¥¢Õß°“√∑¥≈Õß·≈–¢âÕ¡Ÿ≈∑“ß ‡ª°-

‚∑√ ‚°ªï Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß∑’Ë‡§¬√“¬ß“π3

2. °“√À“ª√‘¡“≥πÈ”„ππÈ”º÷Èß∑’Ëπ”¡“‡μ√’¬¡¬“

≈Ÿ°°≈Õπ

‚¥¬°“√«—¥¥—™π’À —°‡À¢ÕßπÈ”º÷ Èß ·≈â«

§”π«≥‡ªìπª√‘¡“≥¢ÕßπÈ”∑’Ë¡’Õ¬Ÿà„ππÈ”º÷Èß æ∫«à“πÈ”

º÷Èß∏√√¡¥“ ·≈–πÈ”º÷Èß∑’Ë‡§’ Ë¬«¡’ª√‘¡“≥πÈ”‡∑à“°—∫

√âÕ¬≈– 20.67 ± 0.06 ·≈– 19.33 ± 0.06 μ“¡≈”¥—∫

3. °“√æ—≤π“«‘∏’«‘‡§√“–Àåª√‘¡“≥  “√ D °—∫

 “√ 1, 2 ·≈– 3 ‰¥â HPLC ‚§√¡“‚∑·°√¡¥—ß√Ÿª∑’Ë 4

·≈–‰¥âº≈°“√∑¥≈Õß¥—ßμàÕ‰ªπ’È

3.1 Linearity ·≈– Range: ®—¥∑”°√“ø

¡“μ√∞“π·≈–°”Àπ¥™à«ß∑’Ë„™â„π°“√«‘‡§√“–Àå

 ¡°“√‡ âπμ√ß¢Õß°√“ø¡“μ√∞“π·≈–§à“ cor-

relation coefficient (r2) ¡’ §«“¡ ”§—≠μàÕ°“√∑”°“√

«‘‡§√“–Àåª√‘¡“≥ ‡π◊ËÕß®“°‡ªìπ ¡°“√§≥‘μ»“ μ√å∑’Ë

®–„™â„π°“√·ª≈º≈°“√«‘‡§√“–Àå®“°§à“¢âÕ¡Ÿ≈æ◊Èπ∑’Ë

„μâ°√“ø¢Õß “√·μà≈–™π‘¥ „Àâ‡ªìπ§à“§«“¡‡¢â¡¢âπ

¢Õß “√π—Èπ Ê ®“° ¡°“√‡ âπμ√ß¢Õß “√¡“μ√∞“π

∑—Èß ’Ë™π‘¥æ∫«à“ §à“ r2 ¢Õß “√¡“μ√∞“π  “√ D °—∫

 “√ 1, 2 ·≈– 3 ¡’§à“‡∑à“°—∫ 0.9999 ¥—ßμ“√“ß∑’Ë 2

´÷Ëß∂◊Õ«à“‡ªìπ§à“∑’Ë¥’ ¡’§«“¡·¡àπ¬” Ÿß∑—Èß∑’Ë§«“¡‡¢â¡

¢âπμË”·≈–§«“¡‡¢â¡¢âπ Ÿß

3.2 Accuracy §à“§«“¡∂Ÿ°μâÕß¢Õß°“√∑”°“√

«‘‡§√“–Àå¢Õß¬“μ”√—∫ª√– –‰æ≈ ‚¥¬„™â°“√‡μ‘¡ “√

¡“μ√∞“π∑’Ë∑√“∫ª√‘¡“≥∑’Ë·πàπÕπ≈ß‰ª„πμ—«Õ¬à“ß

 “√ °—¥ ·≈â«∑”°“√À“ % recovery ¢Õß “√

¡“μ√∞“π∑’Ë‡μ‘¡π—Èπ §à“§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë‰¥â®“°

‡§√◊ËÕß π”¡“§”π«≥§à“ % recovery ‚¥¬„™â Ÿμ√

% recovery = (CC - CA)/ CA* × 100

‚¥¬∑’Ë CC = §«“¡‡¢â¡¢âπ∑’Ë«—¥‰¥â¢Õßμ—«Õ¬à“ß

∑’Ëºà“π°“√ spike ·≈â«

CA = §«“¡‡¢â¡¢âπ∑’Ë«—¥‰¥â¢Õßμ—«Õ¬à“ß

∑’Ë‰¡à‰¥â∑”°“√ spike

CA* = §«“¡‡¢â¡¢âπ¢Õß “√∑’Ë‡ªìπ spike

μ“√“ß∑’Ë 2  √ÿª§à“ linearity ¢Õß “√ D °—∫ “√ 1, 2 ·≈– 3

 “√  ¡°“√‡ âπμ√ß  —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (r2) Range (ppm.)

 “√ D y = 3E-05x - 0.2481 0.9999 4 - 470

 “√ 1 y = 9E-05x + 1.2786 0.9999 10 - 500

 “√ 2 y = 7E-05x - 0.0258 0.9999 4 - 450

 “√ 3 y = 9E-05x + 0.1825 0.9999 4 - 500

μ“√“ß∑’Ë 3 §à“ %recovery ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” (low)

Control sample Add Found (§«“¡‡¢â¡¢âπ∑’Ë«—¥‰¥â)
 “√¡“μ√∞“π (%recovery)

(ppm) (ppm) (ppm)

 “√ D 130.12 35.00 165.55 101.23

 “√ 1 142.57 37.50 180.82 102.00

 “√ 2 32.64 33.50 66.09 99.85

 “√ 3 60.39 36.75 96.62 98.58
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®“°º≈ % recovery ∑’Ë‰¥â æ∫«à“ “√∑—Èß 4 ™π‘¥

¡’§à“μ“¡™à«ßμàÕ‰ªπ’È

 “√ D ¡’§à“ % recovery „π™à«ß 98.72-

101.23%

 “√ 1 ¡’§à“ % recovery „π™à«ß 98.37-

102%

 “√ 2 ¡’§à“ % recovery „π™à«ß 99.44-

99.85%

·≈–  “√ 3 ¡’§à“ % recovery „π™à«ß 98.58-

99.89%

3.3 Precision º≈°“√«‘‡§√“–Àå§à“ preci-

sion ¢Õß “√¡“μ√∞“π  “√ D °—∫ “√ 1, 2 ·≈– 3

· ¥ß¥—ßμ“√“ß∑’Ë 6

3.4 Limit of Quantitation (LOQ) §à“

¢’¥®”°—¥¢Õß°“√«‘‡§√“–Àå ·≈– Limit of Detection

(LOD) ¢’¥®”°—¥¢Õß°“√«—¥ À“‰¥â®“°™à«ß§«“¡‡¢â¡

μ“√“ß∑’Ë 6 §à“ precision (%RSD)

Precisions (%RSD)
 “√

Intra-day Inter-day

 “√ D 0.121 0.173

 “√ 1 0.245 0.369

 “√ 2 0.195 0.332

 “√ 3 0.160 0.252

μ“√“ß∑’Ë 7 §à“ LOQ ·≈– LOD ¢Õß°“√«‘‡§√“–Àå

¢’¥®”°—¥¢Õß ¢’¥®”°—¥

 “√ °“√«‘‡§√“–Àå ¢Õß°“√«—¥

(LOQ) (ppm.) (LOD) (ppm.)

 “√ D 4 1.2

 “√ 1 10 3.3

 “√ 2 4 1.2

 “√ 3 4 1.2

μ“√“ß∑’Ë 5 §à“ %recovery ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß (high)

Control sample Add Found (§«“¡‡¢â¡¢âπ
 “√¡“μ√∞“π (%recovery)

(ppm) (ppm) ∑’Ë«—¥‰¥â) (ppm)

 “√ D 130.12 140.00 268.33 98.72

 “√ 1 142.57 150.00 290.39 98.55

 “√ 2 32.64 134.00 165.89 99.44

 “√ 3 60.39 147.00 205.98 99.04

μ“√“ß∑’Ë 4 §à“ %recovery ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπª“π°≈“ß (mid)

Control sample Add Found (§«“¡‡¢â¡¢âπ∑’Ë«—¥‰¥â)
 “√¡“μ√∞“π (%recovery)

(ppm) (ppm) (ppm)

 “√ D 130.12 70.00 199.74 99.46

 “√ 1 142.57 75.00 216.35 98.37

 “√ 2 32.64 67.00 99.43 99.69

 “√ 3 60.39 73.5 133.81 99.89



227

¢âπ¢Õß°“√«‘‡§√“–Àå∑’Ë Õ¥§≈âÕß°—∫§à“ signal/noise

ratio (3:1) ·≈– (10:1) μ“¡≈”¥—∫ ¥—ßμ“√“ß∑’Ë 7

4. º≈°“√«‘‡§√“–Àåª√‘¡“≥ “√ D °—∫ “√ 1,

2 ·≈– 3 „π¬“μ”√—∫ª√– –‰æ≈™π‘¥·§ª´Ÿ≈ ·≈–

≈Ÿ°°≈Õπ‡ªìπ√–¬–‡«≈“ 49 «—π

®“°º≈°“√∑¥≈Õß·≈–¿“æ°√“ø· ¥ßª√‘¡“≥

 “√∑—Èß 4 ™π‘¥ §◊Õ  “√ D °—∫ “√ 1, 2 ·≈– 3 °“√

æ≈Õ∑°√“ø‰¡à‰¥âπ”§à“πÈ”Àπ—°ª√‘¡“≥¢Õß “√¡“„™â

‡π◊ËÕß®“°Õ“®∑”„Àâ¢“¥§«“¡™—¥‡®π¢Õß°“√‡°‘¥ “√

∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“ ‡π◊ËÕß®“°πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß “√

·μà≈–™π‘¥·μ°μà“ß°—π ‚¥¬  “√ D ¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈‡∑à“°—∫ 208  “√ 1, 2 ·≈– 3 ¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈‡∑à“°—∫ 470, 472 ·≈– 446 μ“¡≈”¥—∫ ¥—ß

π—ÈπÀ“°§”π«≥„π√Ÿª‚¡≈¢Õß “√·∑π∑’Ë°“√„™âπÈ”Àπ—°

®–∑”„Àâ‰¥â°√“ø∑’Ë‡ÀÁπ§«“¡·μ°μà“ß‰¥â™—¥‡®π¢÷Èπ¥—ß

√Ÿª∑’Ë 5 - 7 ®–æ∫«à“√Ÿª·∫∫¬“·§ª´Ÿ≈¡’°“√≈¥≈ß

¢Õßª√‘¡“≥ “√ D Õ¬à“ß√«¥‡√Á« ·μàª√‘¡“≥¢Õß “√

∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“‡æ‘Ë¡¢÷Èπ «π∑“ß°—π ‚¥¬‡©æ“–  “√

√Ÿª∑’Ë 5 ª√‘¡“≥¢Õß “√ D  “√ 1, 2 ·≈– 3 ¢Õß¬“ª√– –‰æ≈™π‘¥·§ª´Ÿ≈

1 „π™à«ß 3  —ª¥“Àå·√° „π¢≥–∑’Ë¬“ª√– –‰æ≈

™π‘¥≈Ÿ°°≈Õπ∑’Ë‡μ√’¬¡‚¥¬„™âπÈ”º÷Èß∏√√¡¥“‡ªìππÈ”

°√– “¬¬“ ·≈–·∫∫ºà“π°√–∫«π°“√‡§’Ë¬«‡Õ“πÈ”

ÕÕ°∫“ß à«π ¡’°“√≈¥≈ß¢Õß “√ D πâÕ¬°«à“ ·≈–

ª√‘¡“≥ “√ 1, 2 ·≈– 3 ‡æ‘Ë¡„πª√‘¡“≥‰¡à¡“°

Õ¿‘ª√“¬º≈

®–‡ÀÁπ‰¥â«à“°“√≈¥≈ß¢Õß®”π«π‚¡≈¢Õß “√ D

 Õ¥§≈âÕß·≈–„°≈â‡§’¬ß°—∫°“√‡°‘¥¢÷Èπ¢Õß “√∑’Ë‡°‘¥

®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥ „π¢≥–∑’Ë¬“ª√– –‰æ≈

™π‘¥≈Ÿ°°≈Õπ∑’Ë‡μ√’¬¡‚¥¬„™âπÈ”º÷Èß∏√√¡¥“‡ªìππÈ”

°√– “¬¬“°Á¡’°“√≈¥≈ß¢Õß®”π«π‚¡≈¢Õß “√ D

·≈–°“√‡°‘¥¢Õß “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥

πâÕ¬°«à“™π‘¥·§ª´Ÿ≈Õ¬à“ß‡ÀÁπ‰¥â™—¥  ”À√—∫¬“

ª√– –‰æ≈™π‘¥≈Ÿ°°≈Õπ∑’Ë‡μ√’¬¡‚¥¬„™âπÈ”º÷Èß∑’Ëºà“π

°√–∫«π°“√‡§’Ë¬«‡Õ“πÈ”ÕÕ°∫“ß à«π‡ªìππÈ”°√– “¬

¬“ °Á¡’·π«‚πâ¡°“√‡°‘¥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß 3

™π‘¥„°≈â‡§’¬ß°—∫™π‘¥∑’Ë„™âπÈ”º÷Èß∏√√¡¥“ ‚¥¬ª°μ‘
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√Ÿª∑’Ë 7 ª√‘¡“≥¢Õß “√ D  “√ 1, 2 ·≈– 3 ¢Õß¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈ÕππÈ”º÷Èß‡§’Ë¬«

√Ÿª∑’Ë 6 ª√‘¡“≥¢Õß “√ D  “√ 1, 2 ·≈– 3 ¢Õß¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈ÕππÈ”º÷Èß∏√√¡¥“

πÈ”º÷Èß®–¡’ª√‘¡“≥πÈ”‰¡à·πàπÕπ ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß

πÈ”º÷Èß Õÿ≥À¿Ÿ¡‘ πÈ”∑’Ë¡’Õ¬Ÿà‡¥‘¡„ππÈ”º÷Èß·≈–§«“¡™◊Èπ

 —¡æ—∑∏å„πÕ“°“» ‚¥¬∑—Ë«‰ªπÈ”º÷Èß®–¡’πÈ”Õ¬Ÿà‰¡à‡°‘π

21% ‚¥¬πÈ”Àπ—°8 πÈ”º÷Èß∑’Ë„™â„π°“√∑¥≈Õßπ’È¡’ª√‘¡“≥

πÈ”∑’Ë„°≈â‡§’¬ß°—π¡“° ‚¥¬πÈ”º÷Èß∑’Ëºà“π°“√‡§’Ë¬«®–¡’

ª√‘¡“≥πÈ”μË”°«à“‡≈Á°πâÕ¬ °“√∑’Ë¬“ª√– –‰æ≈„π√Ÿª

·∫∫¬“≈Ÿ°°≈Õπ¬—ß‡°‘¥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß 3

™π‘¥ πà“®–¡“®“°πÈ”∑’Ë¡’Õ¬Ÿà„ππÈ”º÷ÈßÕ“®∂Ÿ°πÈ”μ“≈

®—∫Õ¬Ÿà∑”„ÀâπÈ”‰¡à‰¥âÕ¬Ÿà„π√ŸªÕ‘ √–∑—ÈßÀ¡¥ ®÷ß‰¡à

 “¡“√∂¬—∫¬—ÈßªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π‰¥â ¡∫Ÿ√≥å
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¥—ßπ—Èπ ¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈Õπ∑’Ë‡μ√’¬¡

‚¥¬„™âπÈ”º÷ Èß‡ªìππÈ”°√– “¬¬“‰¡à«à“®–‡ªìπ·∫∫

∏√√¡¥“ À√◊Õ·∫∫‡§’Ë¬«‡Õ“πÈ”ÕÕ°∫“ß à«π μà“ß°Á

‡°‘¥ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“ ‚¥¬ª√‘¡“≥ “√∑’Ë‡°‘¥

®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥πâÕ¬°«à“¬“ª√– –‰æ≈™π‘¥

·§ª´Ÿ≈  ‡π◊ ËÕß®“°¡’πÈ”Õ¬Ÿ à„π¬“≈Ÿ°°≈Õπ∑”„Àâ

ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π‡°‘¥¢÷Èπ‰¥âπâÕ¬°«à“ ∂â“§‘¥

‡ªìπ®”π«π‡∑à“¢Õß‚¡≈¢Õß “√ 1 ™π‘¥∑’Ë‡°‘¥¢÷Èπ„π

·∫∫πÈ”º÷Èß∏√√¡¥“¡’ª√‘¡“≥πâÕ¬°«à“·∫∫·§ª´Ÿ≈ 2

‡∑à“ ≥ «—π∑’Ë 49 ¢Õß°“√∑¥≈Õß  à«π “√ 2 ·≈– “√

3 π—Èπ ™π‘¥∑’Ë‡°‘¥¢÷Èπ„π·∫∫πÈ”º÷Èß∏√√¡¥“¡’ª√‘¡“≥

πâÕ¬°«à“·∫∫·§ª´Ÿ≈ 1.57 ‡∑à“ ·≈– 2.07 ‡∑à“μ“¡

≈”¥—∫ ≥ «—π∑’Ë 49

 ”À√—∫·∫∫πÈ”º÷Èß‡§’Ë¬«‡Õ“πÈ”ÕÕ°∫“ß à«π ¡’

 “√ 1 ª√‘¡“≥πâÕ¬°«à“·∫∫·§ª Ÿ́≈ 2.56 ‡∑à“ ≥ «—π∑’Ë

49  “√ 2 ·≈–  “√ 3 ¡’ª√‘¡“≥πâÕ¬°«à“·∫∫·§ª´Ÿ≈

1.89 ‡∑à“ ·≈– 2.60 ‡∑à“μ“¡≈”¥—∫ ≥ «—π∑’Ë 49 ¥—ß

μ“√“ß∑’Ë 8

‡¡◊ËÕπ”§à“°“√‡°‘¥ “√ 1, 2 ·≈– 3 ¡“À“§«“¡

·μ°μà“ß√–À«à“ß¬“ª√– –‰æ≈™π‘¥≈Ÿ°°≈Õπ·∫∫πÈ”

º÷Èß∏√√¡¥“ °—∫·∫∫πÈ”º÷Èß‡§’Ë¬«‚¥¬„™â Pearsonûs cor-

relation æ∫«à“ª√‘¡“≥¢Õß “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“∑—Èß

3 ™π‘¥„π™à«ß 49 «—π‰¡à¡’§«“¡·μ°μà“ß°—π ‚¥¬¬“

≈Ÿ°°≈Õπª√– –‰æ≈·∫∫πÈ”º÷Èß∏√√¡¥“ °—∫·∫∫πÈ”

º÷Èß‡§’Ë¬«®–¡’§à“ À —¡æ—π∏åÕ¬Ÿà„π‡°≥±å∑’Ë¥’¡“° §◊Õ  “√

1 ®–¡’§à“ Pearsonûs correlation coefficient (r) =

0.981 (N = 8, p<0.01),  “√ 2 ®–¡’§à“ (r) = 0.820

(N = 8, p<.05) ·≈–  “√ 3 ®–¡’§à“ (r) = 0.998 (N

= 8, p<0.01)

¢âÕ √ÿª

°“√»÷°…“ “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“„πμ”√—∫¬“

ª√– –‰æ≈´÷Ëß‡μ√’¬¡„π√Ÿª·∫∫¬“≈Ÿ°°≈Õπ‡ª√’¬∫

‡∑’¬∫°—∫¬“·§ª´Ÿ≈„π™à«ß‡«≈“ 49 «—π æ∫«à“¬“≈Ÿ°

°≈Õπª√– –‰æ≈∑—Èß Õß·∫∫¡’ª√‘¡“≥ “√∑’Ë‡°‘¥

®“°ªØ‘°‘√‘¬“∑—Èß 3 ™π‘¥‡°‘¥¢÷ÈππâÕ¬°«à“¬“·§ª´Ÿ≈

Õ¬à“ß™—¥‡®π ‚¥¬¬“≈Ÿ°°≈ÕππÈ”º÷Èß∏√√¡¥“¡’ “√∑’Ë

‡°‘¥®“°ªØ‘°‘√‘¬“‡°‘¥¢÷ÈππâÕ¬°«à“¬“·§ª´Ÿ≈ 1.57 -

2.07 ‡∑à“ ¬“≈Ÿ°°≈ÕππÈ”º÷Èß‡§’Ë¬«¡’ “√∑’Ë‡°‘¥®“°

ªØ‘°‘√‘¬“‡°‘¥¢÷ÈππâÕ¬°«à“¬“·§ª´Ÿ≈ 1.86 - 2.60 ‡∑à“

ªí®®—¬∑’Ë∑”„Àâ‡°‘¥ª√“°Ø°“√≥åπ’Èπà“®–‡°‘¥‡π◊ËÕß®“°

¡’πÈ”Õ¬Ÿ à„π¬“≈Ÿ°°≈Õπ∑’ Ë¡’πÈ”º÷ Èßº ¡Õ¬Ÿ à ∑”„Àâ

ªØ‘°‘√‘¬“‡Õ ‡∑Õ√‘øî‡§™—π‡°‘¥¢÷Èπ‰¥âπâÕ¬°«à“ ¥—ßπ—Èπ

°“√„™â¬“ª√– –‰æ≈„π√Ÿª·∫∫¬“≈Ÿ°°≈Õπ®–∑”„Àâ

‰¥â√—∫ “√∑’ Ë‡°‘¥®“°ªØ‘°‘√‘¬“πâÕ¬°«à“√Ÿª·∫∫¬“

·§ª´Ÿ≈

°‘μμ‘°√√¡ª√–°“»

‚§√ß°“√π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°°√¡æ—≤π“

°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°

‡Õ° “√Õâ“ßÕ‘ß
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Abstract

A Quantitative Study on Artifacts Occurring in Prasa-Plai Preparation in the Pill and
Capsule Forms
Somnuek Suchaitanawanich*,‡, Prasan Tangyuenyongwatana†

*Herb and Thai Traditional Medicine Division, Department of Thai Traditional and Complementary
Medicine, Ministry of Public Health, Nonthaburi 11000
†College of Oriental Medicine, Rangsit University, Pathumthani 12000
‡Corresponding author: somnuekster@gmail.com

This study aimed to compare the amounts of artifacts that occurred in two Prasa-Plai (Thai
traditional medicine for dysmenorrhea) preparations: pill form and capsule form.  Four re-
ference standard compounds (Compound D, Artifact 1, Artifact 2, and Artifact 3) were synthe-
sized using a chemical method. And, based on the four compounds, a quantitative analysis method
with a high level of accuracy and precision was developed using high performance liquid chro-
matography (HPLC).  Three dosage forms of Prasa-Plai were prepared: capsule form, pill with
honey form and pill with simmered honey form. In 49 days, the drugs in all three forms were
analyzed. It was found that the amounts of artifacts of Prasa-Plai in pill with honey and pill with
simmered honey forms were 1.57-2.07 times and 1.86-2.60 times, respectively, less than that in the
capsule form, because the humidity in the pill forms could slow down the esterification reaction.
There was no significant difference in the amounts of artifacts in the pill with honey and the pill
with simmered honey forms (p<0.01).  Thus, to avoid a higher amount of artifacts in Prasa-Plai
with unknown activities, one should use the pill form either with honey or simmered honey.

Key words: Prasa-Plai, artifacts, pill, capsule
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