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∫∑§—¥¬àÕ

Eurycomanone ‡ªìπ “√°≈ÿà¡ quassinoids æ∫‰¥â„π ¡ÿπ‰æ√√“°ª≈“‰À≈‡º◊Õ° (Eurycoma longifolia Jack

«ß»å Simaroubaceae) ¡’ƒ∑∏‘Ï∑“ß™’«¿“æ ‡™àπ ≈¥‰¢â √—°…“¡“≈“‡√’¬ °√–μÿâπ§«“¡√Ÿâ ÷°∑“ß‡æ»¢ÕßÀπŸμ—«ºŸâ ´÷Ëß„π

ª√–‡∑»‰∑¬¬—ß‰¡à¡’«‘∏’§«∫§ÿ¡ª√‘¡“≥ “√ eurycomanone „π ¡ÿπ‰æ√™π‘¥π’È °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ

æ—≤π“«‘∏’«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°¥â«¬«‘∏’ High Performance Liquid Chromatogra-

phy (HPLC) ´÷Ëß “¡“√∂ √ÿª«‘∏’«‘‡§√“–Àå‚¥¬ °—¥μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ° 2 °√—¡ ‚¥¬°“√ reflux ¥â«¬ metha-

nol ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß °√Õß·≈–π” “√ °—¥∑’Ë‰¥â¡“√–‡À¬®π·Àâß ®“°π—Èπ≈–≈“¬°≈—∫

·≈–ª√—∫ª√‘¡“μ√¥â«¬ 50% methanol ®π§√∫ 10 ¡‘≈≈‘≈‘μ√ π” “√≈–≈“¬¥—ß°≈à“« ª√‘¡“μ√ 20 ‰¡‚§√≈‘μ√ ¡“

«‘‡§√“–Àå¥â«¬‡§√◊ËÕß HPLC ‚¥¬„™â§Õ≈—¡πå Atlantis® T3, C18, 4.6 × 150 ¡‘≈≈‘‡¡μ√, 3 ‰¡‚§√‡¡μ√ ·≈–„™â

solvent A §◊ÕπÈ”°≈—Ëπ ·≈– solvent B §◊Õ acetonitrile μàÕ methanol Õ—μ√“ à«π 1:1 ‡ªìπ mobile phase Õ—μ√“

°“√‰À≈ 1.5 ¡‘≈≈‘≈‘μ√/π“∑’ ·≈–μ√«®«—¥¥â«¬ PDA ∑’Ë§«“¡¬“«§≈◊Ëπ 243 π“‚π‡¡μ√ º≈°“√∑¥ Õ∫§«“¡„™â‰¥â

¢Õß«‘∏’«‘‡§√“–Àå¥—ß°≈à“« æ∫«à“ calibration curve ¡’§«“¡‡ªìπ‡ âπμ√ß„π™à«ß§«“¡‡¢â¡¢âπ 0.06-0.36 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√ ¡’§à“ coefficient (R2) ‡∑à“°—∫ 0.9995 §à“ % recovery Õ¬Ÿà„π™à«ß 96-105% §à“ HORRAT ‡∑à“°—∫ 1.66-

1.96 §à“ LOD ·≈– LOQ ¡’§à“‡∑à“°—∫ 0.0106 ·≈– 0.0354 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ´÷Ëß«‘∏’«‘‡§√“–Àå∑’Ë

æ—≤π“¢÷Èππ’È¡’§«“¡‡À¡“– ¡ ·≈– “¡“√∂π”‰ª„™â‡ªìπ«‘∏’μ√«®«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈

‡º◊Õ° ·≈– “¡“√∂π”‰ª Ÿà°“√°”Àπ¥‡°≥±åª√‘¡“≥ “√ ”§—≠„π√“°ª≈“‰À≈‡º◊Õ°μàÕ‰ª

§” ”§—≠: ª≈“‰À≈‡º◊Õ°, eurycomanone, °“√«‘‡§√“–Àåª√‘¡“≥, °“√æ—≤π“«‘∏’«‘‡§√“–Àå
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Quantitative Analysis of Eurycomanone in Eurycoma longjifolia Jack (Root)
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Abstract

Eurycomanone is a quassinoid isolated from the roots of tongkat ali or pla-lai phueak (Eurycoma
longjifolia Jack, Family Simaroubaceae). It has shown antipyretic, antimalarial, and aphrodisiac activities.
Since there is no quality control of eurycomanone in tongkat ali root in Thailand, a HPLC method for
determination of eurycomanone content has been developed and validated. Sample preparation was undertaken
by refluxing 2 g of powdered drug in 50 ml of methanol for 1 hr, filtering and evaporating the extract until
it was dry. The residue was redissolved and adjusted with 50% methanol to 10 ml. A 20-μl portion of sample
solution was injected to HPLC system. The analysis was performed using Atlantis® T3, C18, 4.6 × 150 mm,
3-μm column; and solvent A, distilled water, and solvent B, a mixture of acetonitrile and methanol (1:1) were
used as a mobile phase at a flow rate of 1.5 ml/min, and detected with PDA at wavelength 243 nm. Linearity
was established for the eurycomanone concentration range of 0.06-0.36 mg/ml with a coefficient of determi-
nation (R2) 0.9995. The recovery rate was in the range of 96%-105%, while HORRAT was in the range of
1.66-1.96, and LOD and LOQ were 0.0106 μg/ml and 0.0354 μg/ml, respectively. It was shown that this
developed method was suitable and could be used to analyze the content of eurycomanone in tongkat ali root
and an appropriate specification of eurycomanone content in tongkat ali root could be established.

Key words: Tongkat Ali, eurycomanone, quantitative analysis, method development

 à«πª≈“¬¢Õß≈”μâπ „∫ª√–°Õ∫·∫∫¢ππ° „∫¬àÕ¬

ª√–¡“≥ 8-13 §Ÿà ≈—°…≥–„∫√Ÿª„∫ÀÕ°·°¡√Ÿª‰¢à

À√◊Õ√Ÿª¢Õ∫¢π“π·°¡√Ÿª‰¢à ¥Õ°‡ªìπ™àÕ·∫∫·¬°

·¢πß ®–ÕÕ°‡ªìπ°√–®ÿ°∑’Ë´Õ°„∫·≈–ª≈“¬°‘Ëß ‡ªìπ

™àÕæ«ß„À≠à ¢π“¥ª√–¡“≥ 30 ‡´πμ‘‡¡μ√ ¥Õ°

·¬°‡æ» Õ¬Ÿà∫πμâπ‡¥’¬«°—πÀ√◊Õ‡ªìπ·∫∫·¬°‡æ»

·μà≈”μâπμà“ß°—π ¡’°≈’∫¥Õ° 5 °≈’∫ ·¬°ÕÕ°®“°

°—πÕ¬à“ßÕ‘ √– ¡’ ’¡à«ßªπ·¥ß ‚¥¬®–ÕÕ°¥Õ°„π

™à«ß‡¥◊Õπæƒ»®‘°“¬π∂÷ß¡°√“§¡ º≈¬àÕ¬‡ªìπ∑√ß√’

À√◊Õ√Ÿª‰¢à ¡’¢π“¥ 0.8-1.2 ‡´πμ‘‡¡μ√ ‡ª≈◊Õ°πÕ°

∫“ß °≈“ßº≈¡’√àÕßμ◊Èπ Ê μ“¡·π«¬“«‡¡◊ËÕº≈·°à®–

‡ªìπ ’·¥ß∂÷ß¡à«ß ¡—°æ∫°√–®“¬æ—π∏ÿå∑—Ë«‰ªμ“¡ªÉ“

∫∑π”

ª≈“‰À≈‡º◊Õ° (Eurycoma longifolia Jack)

™◊ËÕÕ◊Ëπ Ê Tongkat Ali Õ¬Ÿà„π«ß»å Simaroubaceae

¡’™◊ËÕ∑âÕß∂‘ËπÕ◊Ëπ Ê ‡™àπ §–π“ß ™–π“ß (¿“§μ–«—πÕÕ°)

°√ÿß∫“¥“≈ ‰À≈‡º◊Õ° μ√÷ß∫“¥“≈ (¿“§„μâ) μÿß Õ

μ√÷ß∫“¥“≈ À¬‘°∫àÕ∂Õß ‡À¬’¬° ·Œæ—π™—Èπ (¿“§‡Àπ◊Õ)

À¬‘°‰¡à∂÷ß ‡Õ’¬πμàÕπ (¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ)

‡ªìπμâπ[1,2] ¡’·À≈àß°√–®“¬æ—π∏ÿå·∂∫‡Õ‡™’¬μ–«—π

ÕÕ°‡©’¬ß„μâ ‡ªìπ‰¡âæÿà¡ À√◊Õ‰¡âμâπ¢π“¥‡≈Á° ≈”μâπ

μ—Èßμ√ß ¡’§«“¡ Ÿßμ—Èß·μà 1-10 ‡¡μ√ ‡ª≈◊Õ°μâπ‡ªìπ

 ’πÈ”μ“≈ ·μ°°‘Ëß°â“ππâÕ¬ ‡√’¬ßÀπ“·πàπ™à«ßª≈“¬°‘Ëß

°‘ Ëß°â“π —Èπ‡ªìπ°√–®ÿ° °â“π„∫ÕÕ°®“°≈”μâπμ√ß
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‡∫≠®æ√√≥ ªÉ“¥‘∫·≈âß ªÉ“¥‘∫™◊Èπ ·≈–ªÉ“‡μÁß√—ß

√“°ª≈“‰À≈‡º◊Õ°¡’≈—°…≥–¬“« À¬—Ëß≈÷°≈ß‰ª„μâ¥‘π

 ’¢“«π«≈ ¡’√ ‡∫◊ËÕ‡¡“ ¡’ √√æ§ÿ≥∑“ß¬“ „™â√“°·°â

‰¢â ·°â‰¢â¡“≈“‡√’¬[2,3] √“°ª≈“‰À≈‡º◊Õ°„™â‡ªìπ à«π

º ¡À≈—°¢Õß¬“®—π∑πå≈’≈“ ·≈–‡ªìπμ—«¬“√Õß„π

μ”√—∫¬“·°â‰¢âÀâ“√“° ´÷Ëß‡ªìπ¬“ ¡ÿπ‰æ√„π∫—≠™’¬“

À≈—°·Ààß™“μ‘[4]

 “√‡§¡’∑’Ëæ∫„π√“°ª≈“‰À≈‡º◊Õ°‡ªìπ “√°≈ÿà¡

quassinoids, squalene ·≈– triterpenes ‚¥¬

 “√ ”§—≠∑’Ëæ∫„π√“°ª≈“‰À≈‡º◊Õ° §◊Õ eurycoma-

none[5,6] (√Ÿª∑’Ë 2) ¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’Ëπà“ π„® ‡™àπ

ƒ∑∏‘ Ï≈¥‰¢â ƒ∑∏‘ Ïμâ“π¡“≈“‡√’¬[7,8] ƒ∑∏‘ Ïμâ“π°“√

Õ—°‡ ∫[9] ƒ∑∏‘Ïμâ“π°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ Plasmo-

dium falciparum[10] ƒ∑∏‘Ï°√–μÿâπ§«“¡√Ÿâ ÷°∑“ß‡æ»

·≈–°√–μÿâπ°“√‡æ‘Ë¡ª√‘¡“≥‡™◊ÈÕÕ ÿ®‘¢ÕßÀπŸ∂’∫®—°√

μ—«ºŸâ[11] ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å cytochrome P450[12,13]

ªí®®ÿ∫ —π ¡’°“√π”√“°ª≈“‰À≈‡º◊Õ°¡“„™â

ª√–‚¬™πåÕ¬à“ß·æ√àÀ≈“¬ ∑—Èß„π Ÿμ√¬“≈¥‰¢â®—π∑πå

≈’≈“ ·≈–‡ªìπº≈‘μ¿—≥±å‡ √‘¡Õ“À“√ √“°ª≈“‰À≈

‡º◊Õ°¡’¢“¬„π∑âÕßμ≈“¥¡’√“§“ Ÿß °“√§«∫§ÿ¡

§ÿ≥¿“æ®÷ß¡’§«“¡ ”§—≠ ‡æ◊ËÕ„Àâ‡≈◊Õ°√“°ª≈“‰À≈

‡º◊Õ°∑’Ë¥’·≈–¡’ª√‘¡“≥ “√ ”§—≠ Ÿß‡æ◊ËÕ„™â„π°“√

º≈‘μ¬“·≈–º≈‘μ¿—≥±å®“° ¡ÿπ‰æ√∑’Ë¡’§ÿ≥¿“æ¥’

Õ¬ à “ß‰√° Áμ“¡°“√» ÷°…“‡™ ‘ ßª√ ‘¡“≥¢Õß “√

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°¬—ß¡’‰¡à¡“°π—°

¡’√“¬ß“πμ’æ‘¡æå‡º¬·æ√à ‡™àπ °“√«‘‡§√“–Àå “√

eurycomanone ¥â«¬«‘∏’ Solid Phase Extraction

Liquid Chromatography[14], HPLC[15,16],

FTIR[17] ‡ªìπμâπ  ”À√—∫°“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’

¢Õß ¡ÿπ‰æ√√“°ª≈“‰À≈‡º◊Õ°„πª√–‡∑»‰∑¬ ¡’¢âÕ

√Ÿª∑’Ë 1 μâπ ¥Õ° ·≈–√“°ª≈“‰À≈‡º◊Õ° (Eurycoma longifolia Jack)
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°”Àπ¥§ÿ≥¿“æ„π¥â“π‡§¡’øî ‘° å[18] ·μà¬—ß¡‘‰¥â

¡’°“√°”Àπ¥ª√‘¡“≥ “√ ”§—≠ °“√«‘®—¬§√—Èßπ’È¡’

§«“¡μâÕß°“√∑’Ë®–æ—≤π“«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√

eurycomanone ¢Õß«—μ∂ÿ¥‘∫√“°ª≈“‰À≈‡º◊Õ°

¥â«¬«‘∏’ HPLC ´÷Ëß‡ªìπ«‘∏’∑’Ë„Àâ§«“¡∂Ÿ°μâÕß·¡àπ¬”

 –¥«° √«¥‡√Á«·≈–‡™◊ËÕ∂◊Õ‰¥â ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π

°“√ª√–‡¡‘π§ÿ≥¿“æ«—μ∂ÿ¥‘∫√“°ª≈“‰À≈‡º◊Õ°∑’Ëæ∫

„πª√–‡∑»‰∑¬ ·≈–„™â„π°“√«‘®—¬·≈–æ—≤π“μ”√—∫

¬“·≈–º≈‘μ¿—≥±å®“° ¡ÿπ‰æ√∑’Ë¡’√“°ª≈“‰À≈‡º◊Õ°

‡ªìπ à«πº ¡

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ

1. μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ°

√«∫√«¡«—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ª≈“‰À≈‡º◊Õ° (√“°)

®”π«π 27 μ—«Õ¬à“ß „π™à«ß‡¥◊Õπ°ÿ¡¿“æ—π∏å 2557 ∂÷ß

‡¡…“¬π 2559 ‡ªìπ ¡ÿπ‰æ√ ¥®“°·À≈àß∏√√¡™“μ‘

μ√«®√–∫ÿ™π‘¥„Àâ∑√“∫™◊ËÕ«‘∑¬“»“ μ√å∑’Ë∂Ÿ°μâÕßμ“¡

À≈—°Õπÿ°√¡«‘∏“πæ◊™®”π«π 3 μ—«Õ¬à“ß (authentic)

·≈– ¡ÿπ‰æ√·Àâß®“°√â“π¢“¬¬“ ¡ÿπ‰æ√®“°¿“§

μà“ß Ê „πª√–‡∑» ®”π«π 24 μ—«Õ¬à“ß μ—«Õ¬à“ß ¥

π”¡“≈â“ß∑”§«“¡ –Õ“¥ À—Ëπ‡ªìπ™‘Èπ Ê º÷Ëß„Àâ·Àâß

®“°π—Èππ”¡“Õ∫„πμŸâÕ∫√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“

‡´≈‡´’¬  π“π 3 «—ππ”¡“∫¥‡ªìπºß π”‰ªºà“π·√àß

‡∫Õ√å 180 ·≈â«‡°Á∫„ à¢«¥·°â« ’™“ªî¥ π‘∑  à«π

 ¡ÿπ‰æ√·Àâßπ”¡“Õ∫ „πμŸâÕ∫√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 50

Õß»“‡´≈‡´’¬ ®π·Àâß ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‡æ◊ËÕ‰≈à

§«“¡™◊Èπ ·≈â«π”¡“∫¥ºà“π·√àß‡∫Õ√å 180 ·≈â«‡°Á∫

„ à¢«¥·°â« ’™“ªî¥ π‘∑ μ√«® Õ∫μ—«Õ¬à“ß∑’Ëπ”¡“

»÷°…“‚¥¬π”μ—«Õ¬à“ß ¡ÿπ‰æ√¡“μ√«®‡Õ°≈—°…≥å

∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑°√“øï™π‘¥º‘«∫“ß ‚¥¬

‡ª√’¬∫‡∑’¬∫≈—°…≥–‚§√¡“‚∑·°√¡°—∫μ—«Õ¬à“ßÕâ“ßÕ‘ß

(authentic)

2.  “√¡“μ√∞“π

eurycomanone §«“¡∫√‘ ÿ∑∏‘Ï > 90%

(Chromadex®, Cannada)

3. μ—«∑”≈–≈“¬

acetonitrile (HPLC grade), methanol

(HPLC grade), πÈ” (deionized water)

4. ‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

High Performance Liquid Chromato-

graph - PDA detector (Water®, USA)

Mettler Toledo Analytical Balance

Eyela NE-1 Rotary Evaporator

Retsch AS200 Basic Sieve

water bath

5. «— ¥ÿ«‘∑¬“»“ μ√å

Atlantis® T3 HPLC (C18, 4.6 × 150

‰¡‚§√‡¡μ√) column, 3 ‰¡‚§√‡¡μ√, Atlantis® T3,

Guard column (C18, 4.6x20 ‰¡‚§√‡¡μ√) col-

umn, 3 ‰¡‚§√‡¡μ√, Nylon filter syringe 0.45

μm, 13 ‰¡‚§√‡¡μ√, PVDF membrane filter 0.45

‰¡‚§√‡¡μ√, °√–¥“…°√Õß ‡∫Õ√å 4 ·≈–‡§√◊ËÕß·°â«

√Ÿª∑’Ë 2 ‚§√ß √â“ß∑“ß‡§¡’¢Õß Eurycomanone
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«‘∏’°“√»÷°…“

1. °“√æ —≤π“« ‘∏ ’ « ‘ ‡§√“–À åª√ ‘¡“≥ “√

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°

1.1 °“√‡≈◊Õ°™π‘¥¢Õßμ—«∑”≈–≈“¬„π°“√

 °—¥

 °—¥μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ° πÈ”Àπ—° 2

°√—¡ ¥â«¬ hexane ·≈– dichloromethane 50%

methanol, methanol, ·≈– πÈ”°≈—Ëπ ‡ªìπ‡«≈“ 1

™—Ë«‚¡ß °√Õß π” “√ °—¥‰ª√–‡À¬·Àâß·≈â«≈–≈“¬

°≈—∫·≈–ª√—∫ª√‘¡“μ√¥â«¬ 50% methanol ®π§√∫

10 ¡‘≈≈‘≈‘μ√ ‚¥¬„™â volumetric flask ·≈â«π”¡“

«‘‡§√“–Àå¥â«¬‡§√◊ËÕß HPLC ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡

 “¡“√∂„π°“√ °—¥ “√ eurycomanone ®“°√“°

ª≈“‰À≈‡º◊Õ°¢Õßμ—«∑”≈–≈“¬·μà≈–™π‘¥

1.2 °“√»÷°…“√–¬–‡«≈“∑’ Ë‡À¡“– ¡„π

°“√ °—¥

 °—¥μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ° πÈ”Àπ—° 2

°√—¡ ¥â«¬ methanol ‡ªìπ‡«≈“ 0.5, 1, ·≈– 2 ™—Ë«‚¡ß

°√Õß π” “√ °—¥‰ª√–‡À¬·Àâß ®“°π—Èπ≈–≈“¬°≈—∫

·≈–ª√—∫ª√‘¡“μ√¥â«¬ 50% methanol ®π§√∫ 10

¡‘≈≈‘≈‘μ√ ‚¥¬„™â volumetric flask π”¡“«‘‡§√“–Àå

¥â«¬‡§√◊ËÕß HPLC ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß√–¬–

‡«≈“∑’Ë„™â„π°“√ °—¥ “√ eurycomanone ®“°√“°

ª≈“‰À≈‡º◊Õ°

1.3 §«“¡¬“«§≈◊Ëπ„π°“√μ√«®«‘‡§√“–Àå

eurycomanone

«—¥°“√¥Ÿ¥°≈◊π· ß UV ¢Õß eurycoma-

none ‡æ◊ËÕ¥Ÿ§«“¡¬“«§≈◊Ëπ∑’Ë “√π’È “¡“√∂¥Ÿ¥°≈◊π

· ß Ÿß ÿ¥ (λmax) ·≈–«‘‡§√“–Àå “√≈–≈“¬μ—«Õ¬à“ß

√“°ª≈“‰À≈‡º◊Õ°‚¥¬„™â PDA ‡æ◊ËÕ‡≈◊Õ°§«“¡¬“«

§≈◊Ëπ ”À√—∫°“√μ√«®«—¥ eurycomanone ‚¥¬∑’Ë‰¡à

æ∫°“√‡°‘¥ co-elute

1.4 °“√«‘‡§√“–Àåª√‘¡“≥ eurycomanone

„π√“°ª≈“‰À≈‡º◊Õ°

‚¥¬ √ÿª«‘∏’®“°º≈°“√»÷°…“¢âÕ 1.1-1.3

2. °“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå∑“ß

‡§¡’

°“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ eurycomanone „π«—μ∂ÿ¥‘∫√“°ª≈“‰À≈

‡º◊Õ° ∑’Ëæ—≤π“¢÷Èπμ“¡·π«ªØ‘∫—μ‘°“√∑¥ Õ∫§«“¡

∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå∑“ß‡§¡’‚¥¬ÀâÕßªØ‘∫—μ‘°“√

‡¥ ’¬« °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß

 “∏“√≥ ÿ¢[19]

2.1 §«“¡‡ªìπ‡ âπμ√ß (linearity) ·≈–™à«ß

°“√«‘‡§√“–Àå (range)

©’¥ “√≈–≈“¬ “√¡“μ√∞“π euryco-

manone ∑’Ë 6 √–¥—∫§«“¡‡¢â¡¢âπ μ—Èß·μà 0.06-0.36

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ §«“¡‡¢â¡¢âπ≈– 3 ́ È” ·≈–«‘‡§√“–Àå

3 §√—Èß ¥â«¬‡§√◊ËÕß HPLC π”§à“ peak area ·≈–

§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬ eurycomanone ‰ª √â“ß

calibration curve »÷°…“ linearity ‚¥¬æ‘®“√≥“®“°

coefficient (R2) ·≈–™à«ß§«“¡‡¢â¡¢âπ∑’Ë∑”°“√

∑¥ Õ∫ (range)

2.2 §«“¡·¡àπ (accuracy) ·≈–§«“¡

‡∑’Ë¬ß (precision)

‡μ‘¡ “√¡“μ√∞“π (spike) ∑’Ë§«“¡‡¢â¡¢âπ

√–¥—∫μà“ß Ê „π™à«ß°“√„™âß“π 3 √–¥—∫ ≈ß„π sample

blank ·≈â««‘‡§√“–Àå sample blank (unspiked)

®”π«π 6 ´È” ·≈–«‘‡§√“–Àå spike sample √–¥—∫≈–

3 ´È” ·μà≈–´È”∑” duplicate ®“°π—Èπ§”π«≥§à“ %

recovery, %RSD ·≈– HORRAT

(C1 - C2) x 100
%Recovery =

C3
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‡¡◊ËÕ C1 §◊Õ §«“¡‡¢â¡¢âπ¢Õß “√„π spike

sample

C2§◊Õ §«“¡‡¢â¡¢âπ¢Õß “√„π sample

blank

C3 §◊Õ §«“¡‡¢â¡¢âπ¢Õß “√∑’ Ë‡μ‘¡‰ª

(analyte)

2.3 ¢’¥®”°—¥¢Õß°“√μ√«®æ∫ (Limit of

Detection, LOD)

LOD §”π«≥®“°® ÿ¥μ —¥¢Õß°√“ø

¡“μ√∞“π∑’Ë„™â‡μ√’¬¡ sample blank ‡¡◊ËÕ°√“ø

¡“μ√∞“π‚¥¬„™â spiked sample blank ∑’Ë 6

√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√¡“μ√∞“π √–¥—∫≈– 3 ´È”

®“°π—Èπ§”π«≥§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß y-intercept

(Sy/x) ·≈–§”π«≥§à“ LOD ‚¥¬§à“ LOD §◊Õ§à“

§«“¡‡¢â¡¢âπ∑’Ë response °—∫ y-intercept + 3Sy/x

2.4 ¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥ (Limit

of Quantitation, LOQ)

LOQ §”π«≥‚¥¬ LOQ ¡’§à“‡∑à“°—∫ 10

‡∑à“¢Õß Sy/x

2.5 §«“¡®”‡æ“– (specificity)

«‘‡§√“–Àå method blank ‚¥¬ °—¥·≈–

«‘‡§√“–Àåμ“¡«‘∏’∑’Ëæ—≤π“ „™â “√‡§¡’∑—ÈßÀ¡¥ ·μà‰¡à¡’

μ—«Õ¬à“ß‡æ◊ËÕμ√«® Õ∫ “√√∫°«π∑’ËÕ“®¡“®“° “√

‡§¡’À√◊ÕÕÿª°√≥å∑’Ë„™â

3. °“√«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π

√“°ª≈“‰À≈‡º◊Õ°

«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°

ª≈“‰À≈‡º◊Õ° ®”π«π 27 μ—«Õ¬à“ß ¥â«¬«‘∏’∑’Ëæ—≤π“

¢÷Èπ„π¢âÕ 1.4 (n=4)

º≈°“√»÷°…“

1. °“√æ —≤π“« ‘∏ ’ « ‘ ‡§√“–À åª√ ‘¡“≥ “√

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°

1.1 ™π‘¥¢Õßμ—«∑”≈–≈“¬„π°“√ °—¥

º≈°“√»÷°…“æ∫«à“ ‡¡◊ËÕπ” “√≈–≈“¬∑’Ë‰¥â

®“°°“√ °—¥√“°ª≈“‰À≈‡º◊Õ°¥â«¬ 50% methanol,

methanol, ·≈– πÈ”°≈—Ëπ ¡“«‘‡§√“–Àå¥â«¬‡§√◊ËÕß

HPLC æ∫«à“ æ◊Èπ∑’Ë„μâ°√“ø¢Õß peak  “√ euryco-

manone ∑’Ë retention time 13.9-14.2 π“∑’ ‚¥¬

°“√ °—¥¥â«¬ methanol „Àâª√‘¡“≥ eurycomanone

 Ÿß ÿ¥ (√Ÿª∑’Ë 3) ·≈– “√≈–≈“¬∑’Ë‰¥â®“°°“√ °—¥¥â«¬

hexane ·≈– dichloromethane ¡’°“√μ°μ–°Õπ

¿“¬À≈—ß°“√μ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ 

¿“¬„π‡«≈“‰¡à‡°‘π 1 ™—Ë«‚¡ß ´÷Ëß‡ªìπμ–°Õπ∑’Ë§ß∑π

‰¡à≈–≈“¬‡¡◊ËÕμ—Èß∑‘Èß‰«âπ“π 24 ™—Ë«‚¡ß

¥—ßπ— Èπ „π°“√æ—≤π“«‘∏ ’« ‘‡§√“–Àåª√‘¡“≥

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ° ®÷ß‡≈◊Õ°„™â

methanol ‡ªìπμ—«∑”≈–≈“¬Õ‘π∑√’¬å„π°“√ °—¥

μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ°

1.2 √–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√ °—¥

º≈°“√»÷°…“æ∫«à“ ‡¡◊ËÕ °—¥μ—«Õ¬à“ß√“°

ª≈“‰À≈‡º◊Õ° πÈ”Àπ—° 2 °√—¡ ‚¥¬°“√ reflux ¥â«¬

methanol ‡ªìπ‡«≈“ 0.5, 1, ·≈– 2 ™—Ë«‚¡ß ·≈â«

π”¡“«‘‡§√“–Àå¥â«¬‡§√◊ËÕß HPLC æ∫«à“æ◊Èπ∑’Ë„μâ

°√“ø¢Õß peak  “√ eurycomanone ∑’Ë retention

time 13.84-14.09 π“∑’ ∑—Èß°“√ °—¥¥â«¬√–¬–‡«≈“

1 ·≈– 2 ™—Ë«‚¡ß¡’§à“‰¡à·μ°μà“ß°—π (√Ÿª∑’Ë 4)

¥—ßπ—Èπ „π°“√æ—≤π“«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥ “√

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ° ®÷ß‡≈◊Õ°„™â

methanol ‡ªìπμ—«∑”≈–≈“¬„π°“√ °—¥·≈–„™â‡«≈“

„π°“√ °—¥ 1 ™—Ë«‚¡ß

1.3 §«“¡¬“«§≈◊Ëπ„π°“√μ√«®«‘‡§√“–Àå “√

eurycomanone

«—¥°“√¥Ÿ¥°≈◊π· ß UV ¢Õß eurycoma-



9

√Ÿª∑’Ë 3 º≈°“√ °—¥ eurycomanone ®“°√“°ª≈“‰À≈‡º◊Õ° ¥â«¬ (i) πÈ” (ii) 50% methanol ·≈– (iii) methanol

√Ÿª∑’Ë 4 º≈¢Õß√–¬–‡«≈“∑’Ë„™â„π°“√ °—¥ eurycomanone „πμ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ°
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none æ∫«à“¥Ÿ¥°≈◊π· ß Ÿß ÿ¥ (λmax) ¡’§à“‡∑à“°—∫

243 π“‚π‡¡μ√ (√ Ÿª∑’ Ë  5) ·≈–‡¡◊ ËÕ« ‘‡§√“–Àå

 “√≈–≈“¬μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ°¥â«¬‡§√◊ ËÕß

HPLC ‚¥¬„™â PDA ‡ªìπ detector ∑’Ë§«“¡¬“«§≈◊Ëπ

243 π“‚π‡¡μ√ ‰¡àæ∫°“√‡°‘¥ co-elute ¢Õß “√Õ◊Ëπ

(√Ÿª∑’Ë 6)

1.4 °“√«‘‡§√“–Àåª√‘¡“≥ “√ euryco-

manone „π√“°ª≈“‰À≈‡º◊Õ°

°“√‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß

 °—¥ºß√“°ª≈“‰À≈‡º◊Õ°πÈ”Àπ—° 2 °√—¡ ¥â«¬

methanol ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’ reflux

‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß °√Õß·≈–π” “√≈–≈“¬¡“√–‡À¬

®π·Àâß ®“°π—Èπ≈–≈“¬°≈—∫·≈–ª√—∫ª√‘¡“μ√¥â«¬

50% methanol ®π§√∫ 10 ¡‘≈≈‘≈‘μ√

°“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π euryco-

manone

™—Ëß eurycomanone πÈ”Àπ—° 30 ¡‘≈≈‘°√—¡

≈–≈“¬·≈–ª√—∫ª√‘¡“μ√¥â«¬ methanol ®π§√∫ 50

¡‘≈≈‘≈‘μ√ ®“°π—Èπ‡®◊Õ®“ß„Àâ‰¥â 6 √–¥—∫ §«“¡‡¢â¡¢âπ∑’Ë

0.06, 0.12, 0.18, 0.24, 0.30 ·≈– 0.36 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√

 ¿“«–¢Õß√–∫∫‚§√¡“‚∑°√“øï

§Õ≈—¡πå : Atlantis® T3 HPLC (C18,

4.6x150 mm)

°“√å¥§Õ≈—¡πå : Atlantis® T3 HPLC (C18,

4.6x20 mm)

«—Ø¿“§‡§≈◊ËÕπ∑’Ë : Gradient program (μ“√“ß

∑’Ë 1)

√Ÿª∑’Ë 5 UV spectrum ¢Õß eurycomanone

√Ÿª∑’Ë 6 HPLC fingerprint ¢Õß “√≈–≈“¬μ—«Õ¬à“ß√“°ª≈“‰À≈‡º◊Õ°
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Õ—μ√“°“√‰À≈ : 1.5 ¡‘≈≈‘≈‘μ√/π“∑’

°“√μ√«®«—¥ “√ : PDA ∑’Ë§«“¡¬“«§≈◊Ëπ 243

π“‚π‡¡μ√

ª√‘¡“μ√∑’Ë©’¥ : 20 ‰¡‚§√≈‘μ√

°“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå∑“ß‡§¡’

1.5 §«“¡‡ªìπ‡ âπμ√ß (linearity) ·≈–

™à«ß°“√«‘‡§√“–Àå (range)

©’¥ “√≈–≈“¬ “√¡“μ√∞“π euryco-

manone ∑’Ë 6 √–¥—∫§«“¡‡¢â¡¢âπ μ—Èß·μà 0.06-0.36

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ §«“¡‡¢â¡¢âπ≈– 3 ́ È” ·≈–«‘‡§√“–Àå

3 §√—Èß ¥â«¬‡§√◊ËÕß HPLC π”§à“ peak area ·≈–

§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬ eurycomanone ‰ª √â“ß

calibration curve º≈°“√»÷°…“ (√Ÿª∑’Ë 7)

®“°√Ÿª∑’Ë 7 æ∫«à“ calibration curve ¢Õß

 “√¡“μ√∞“π eurycomanone ¡’≈—°…≥–‡ªìπ‡ âπμ√ß

„π™à«ß§«“¡‡¢â¡¢âπ 0.06-0.36 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

‚¥¬¡’§à“ coefficient (R2) ‡∑à“°—∫ 0.9995

1.6 §«“¡·¡àπ (accuracy) ·≈–§«“¡‡∑’Ë¬ß

(precision)

‡μ‘¡ “√¡“μ√∞“π (spike) ∑’Ë§«“¡‡¢â¡¢âπ

√–¥—∫μà“ß Ê „π™à«ß°“√„™âß“π 3 √–¥—∫ ≈ß„π sample

blank ·≈â««‘‡§√“–Àå sample blank (unspiked)

®”π«π 6 ´È” ·≈–«‘‡§√“–Àå spike sample √–¥—∫≈–

3 ´È” ·μà≈–´È”∑” duplicate º≈°“√»÷°…“¥—ßμ“√“ß

∑’Ë 2

*μ“¡ AOAC Peer-verified methods pro-

gram on policies and procedures, Arlington,

VA, USA (1998)

**°“√¬Õ¡√ —∫§«“¡‡∑ ’ Ë¬ß ª√–‡¡ ‘π®“°

HORRAT (< 2)

1.7 ¢’¥®”°—¥¢Õß°“√μ√«®æ∫ (Limit of

Detection, LOD)

æ∫«à“ LOD ¡’§à“‡∑à“°—∫ 0.0106 ¡‘≈≈‘°√—¡/

√Ÿª∑’Ë 7 Calibration curve ¢Õß “√≈–≈“¬¡“μ√∞“π

eurycomanone „π™à«ß§«“¡‡¢â¡¢âπ 0.06-0.36

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

μ“√“ß∑’Ë 1 «—Ø¿“§‡§≈◊ËÕπ∑’Ë·∫∫ Gradient program

Õ—μ√“°“√‰À≈ Acetonitrile:Methanol
‡«≈“ (π“∑’) πÈ” (%)

(¡‘≈≈‘≈‘μ√/π“∑’) Õ—μ√“ à«π 1:1 (%)

0.0 1.5 90.0 10.0

6.0 1.5 90.0 10.0

14.0 1.5 85.0 15.0

15.0 1.5 0.0 100.0

20.0 1.5 0.0 100.0

21.0 1.5 90.0 10.0



12

¡‘≈≈‘≈‘μ√

1.8 ¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥ (Limit

of Quantitation, LOQ)

LOQ ®“°°“√§”π«≥¡’§à“‡∑à“°—∫ 0.0354

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

1.9 §«“¡®”‡æ“– (specificity)

«‘‡§√“–Àå method blank  “√√∫°«π peak

¢Õß eurycomanone

2. °“√«‘‡§√“–Àåª√‘¡“≥ “√ eurycomanone

„π√“°ª≈“‰À≈‡º◊Õ°

º≈°“√«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π

√“°ª≈“‰À≈‡º◊Õ° ®”π«π 27 μ—«Õ¬à“ß æ∫«à“ ª√‘¡“≥

eurycomanone ¡’§à“√–À«à“ß 1.1-8.5 % ‚¥¬πÈ”Àπ—°

¡’§à“‡©≈’Ë¬ª√‘¡“≥ eurycomanone ‡∑à“°—∫ 3.7%

‚¥¬πÈ”Àπ—° ·≈–¡’§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ‡∑à“°—∫ 1.9

(μ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 8)

Õ¿‘ª√“¬º≈

√“°ª≈“‰À≈‡º◊Õ°„™â‡ªìπ à«πº ¡À≈—°¢Õß¬“

®—π∑πå≈’≈“ ·≈–‡ªìπμ—«¬“√Õß„πμ”√—∫¬“·°â‰¢âÀâ“√“°

´÷Ëß‡ªìπ¬“ ¡ÿπ‰æ√„π∫—≠™’¬“À≈—°·Ààß™“μ‘ ‚¥¬°“√

√—∫ª√–∑“π¬“™π‘¥¬“ºß¡—°„Àâ™ß°—∫πÈ”√âÕπ‡æ◊ËÕ„Àâ

‰¥ âμ —«¬“ÕÕ°¡“  ”À√ —∫°“√« ‘‡§√“–Àåª√ ‘¡“≥

eurycomanone À“° °—¥¥â«¬πÈ”®–‰¥âª√‘¡“≥

eurycomanone πâÕ¬ „π°“√«‘‡§√“–Àå¥â«¬«‘∏’∑’Ë

æ—≤π“¢÷ Èπ®÷ß„™â methanol „π°“√ °—¥μ—«Õ¬à“ß

·≈â«π”¡“«‘‡§√“–Àå¥â«¬ High Performance Liq-

uid Chromatography (HPLC) „π°“√æ—≤π“«‘∏’

«‘‡§√“–Àåª√‘¡“≥ “√ eurycomanone „π√“°ª≈“

‰À≈‡º ◊Õ° ®“°°“√∑¥ Õ∫§«“¡„™ â‰¥ â¢Õß« ‘∏ ’

« ‘‡§√“–Àåª√‘¡“≥ eurycomanone æ∫«à“°“√

«‘‡§√“–Àå¡’§«“¡·¡àπ¬” ‚¥¬æ‘®“√≥“®“° %recov-

ery ¢Õß°“√«‘‡§√“–Àå spike sample Õ¬Ÿà„π‡°≥±å

°“√¬Õ¡√—∫ (95-105%) ·≈–§à“ HORRAT Õ¬Ÿà„π

‡°≥±å°“√¬Õ¡√—∫ (HORRAT < 2) ´÷Ëß· ¥ß«à“«‘∏’

¥—ß°≈à“«¡’§«“¡‡∑’Ë¬ß ·≈– “¡“√∂π”‰ª„™â«‘‡§√“–Àå

ª√‘¡“≥ eurycomanone „πμ—«Õ¬à“ß√“°ª≈“‰À≈

‡º◊Õ° «‘∏’∑’Ë‰¥âæ—≤π“¢÷Èπ¡’§«“¡ –¥«° √«¥‡√Á« „π

μ“√“ß∑’Ë 2 º≈°“√»÷°…“§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß

Standard %Spike %Recovery HORRAT** ‡°≥±å¬Õ¡√—∫¢Õß %

addition level target Individual Average Recovery*

103.21

Low level 50 105.41 105.08 1.96 95-105

104.55

97.38

Medium level 100 97.63 98.47 1.81 95-105

100.39

98.34

High level 150 94.29 96.14 1.66 95 - 105

95.81
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√Ÿª∑’Ë 8 ª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°

°“√‡μ√’¬¡μ—«Õ¬à“ß „™â‡«≈“„π°“√«‘‡§√“–Àå —Èπ°«à“

«‘∏’∑’Ë¡’√“¬ß“π¡“°àÕπ ¡’§«“¡ “¡“√∂„π°“√·¬° “√

eurycomanone ÕÕ°®“° “√Õ ◊ Ëπ∑ ’ Ë ‡ª ìπÕß§ å

ª√–°Õ∫„πμ—«Õ¬à“ß‰¥â¥’  “¡“√∂π”¡“„™â„π°“√

§«∫§ÿ¡§ÿ≥¿“æ¢Õß√“°ª≈“‰À≈‡º◊Õ°μàÕ‰ª ®“°º≈

°“√«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°ª≈“

‰À≈‡º◊Õ°®”π«π 27 μ—«Õ¬à“ß æ∫«à“ª√‘¡“≥

eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°∑’ Ëæ∫„π

μ“√“ß∑’Ë 3 º≈°“√«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°¥â«¬«‘∏’ HPLC (mean ± SD, n = 4)

ª√‘¡“≥ eurycomanone ª√‘¡“≥ eurycomanone
μ—«Õ¬à“ß∑’Ë μ—«Õ¬à“ß∑’Ë

(%‚¥¬πÈ”Àπ—°) (%‚¥¬πÈ”Àπ—°)

1 5.18 ± 0.04 15 2.75 ± 0.12

2 2.90 ± 0.08 16 2.28 ± 0.54

3 1.35 ± 0.07 17 2.18 ± 0.41

4 3.29 ± 0.01 18 6.77 ± 0.39

5 5.12 ± 0.08 19 2.05 ± 0.21

6 7.47 ± 0.04 20 3.07 ± 0.46

7 4.21 ± 0.07 21 5.36 ± 1.20

8 2.56 ± 0.04 22 2.85 ± 0.30

9 5.08 ± 0.05 23 1.46 ± 0.46

10 2.71 ± 0.32 24 1.08 ± 0.14

11 4.04 ± 0.37 25 3.86 ± 0.59

12 3.98 ± 0.22 26 1.80 ± 0.45

13 4.95 ± 0.32 27 8.49 ± 0.46

14 3.07 ± 0.15 x 3.7

SD 1.9
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ª√–‡∑»‰∑¬ ¡’ª√‘¡“≥ 1.1-8.5% ‚¥¬πÈ”Àπ—° ´÷Ëß

À“°‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥ eurycomanone ∑’Ë

√–∫ÿ‰«â„π‡¿ —™μ”√—∫¢Õßª√–‡∑»¡“‡≈‡´’¬[20] ‰¥â

°”Àπ¥ª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈-

‡º◊Õ° „π™à«ß 0.8-1.5% ‚¥¬πÈ”Àπ—° ®–‡ÀÁπ‰¥â«à“

μ—«Õ¬à“ß ¡ÿπ‰æ√√“°ª≈“‰À≈‡º◊Õ°∑’Ëæ∫„πª√–‡∑»

‰∑¬ ¡’ª√‘¡“≥ “√ eurycomanone  Ÿß°«à“ ´÷Ëßß“π

«‘®—¬π’ È  “¡“√∂π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√°”Àπ¥

ª√‘¡“≥ eurycomanone „π√“°ª≈“‰À≈‡º◊Õ°‰¥â

‚¥¬°”Àπ¥®“°§à“‡©≈’Ë¬¢Õßª√‘¡“≥ eurycomanone

„πμ—«Õ¬à“ß≈∫¥â«¬§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ́ ÷Ëß¡’§à“‡∑à“°—∫

1.83% ‡¡◊ËÕªí¥‡ªìπ‡≈¢∑»π‘¬¡ 1 μ”·Àπàß ‰¥â§à“ 1.8%

‚¥¬πÈ”Àπ—° ¥—ßπ—Èπ „π«—μ∂ÿ¥‘∫√“°ª≈“‰À≈‡º◊Õ°§«√

¡’ª√‘¡“≥ eurycomanone ‰¡àπâÕ¬°«à“ 1.8% ‚¥¬

πÈ”Àπ—°

¢âÕ √ÿª

«‘∏’«‘‡§√“–Àåª√‘¡“≥ eurycomanone „π√“°

ª≈“‰À≈‡º◊Õ°¥â«¬‡§√◊ËÕß HPLC ∑’Ëæ—≤π“¢÷Èπ ‚¥¬

 °—¥ºß√“°ª≈“‰À≈‡º◊Õ° ¥â«¬ methanol ª√‘¡“μ√

50 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’ reflux ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß

°√Õß·≈–π” “√ °—¥∑’Ë‰¥â¡“√–‡À¬®π·Àâß®“°π—Èπ

≈–≈“¬°≈—∫·≈–ª√—∫ª√‘¡“μ√¥â«¬ 50% methanol

®π§√∫ 10 ¡‘≈≈‘≈‘μ√ π” “√≈–≈“¬¥—ß°≈à“« ª√‘¡“μ√

20 ‰¡‚§√≈‘μ√ ©’¥‡¢â“ Ÿà√–∫∫‚§√¡“‚∑°√“øï¢Õß

HPLC ‚¥¬„™â§Õ≈—¡πå™π‘¥ Atlantis® T3 C18,

4.6x150 ¡‘≈≈‘‡¡μ√ ·≈–„™â πÈ”°≈—Ëπ ·≈– (acetoni-

trile μàÕ methanol Õ—μ√“ à«π 1:1) ‡ªìπ«—Ø¿“§

‡§≈◊ËÕπ∑’Ë Õ—μ√“°“√‰À≈ 1.5 ¡‘≈≈‘≈‘μ√/π“∑’ ·≈–

μ√«®«—¥¥â«¬ PDA ∑’Ë§«“¡¬“«§≈◊Ëπ 243 π“‚π‡¡μ√

®–ª√“°Ø peak ¢Õß eurycomanone ∑’Ë retention

time ‡∑à“°—∫ 13.98 π“∑’ º≈°“√∑¥ Õ∫§«“¡„™â‰¥â

¢Õß«‘∏’«‘‡§√“–Àå¥—ß°≈à“« æ∫«à“ calibration curve

¡’§«“¡‡ªìπ‡ âπμ√ß„π™à«ß§«“¡‡¢â¡¢âπ 0.06-0.36

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ¡’§à“ coefficient (R2) ‡∑à“°—∫

0.9995 §à“ % recovery Õ¬Ÿà„π™à«ß 96-105% §à“

HORRAT ‡∑à“°—∫ 1.66-1.96 §à“ LOD ·≈– LOQ

¡’§à“‡∑à“°—∫ 0.0106 ·≈– 0.0354 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ ®“°¢âÕ¡Ÿ≈¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“«‘∏’

«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èππ’È¡’§«“¡‡À¡“– ¡  “¡“√∂π”

‰ª„™â‡ªìπ«‘∏’μ√«®«‘‡§√“–Àåª√‘¡“≥ eurycomanone

„π√“°ª≈“‰À≈‡º◊Õ° ·≈– “¡“√∂π”‰ª Ÿà°“√°”Àπ¥

‡°≥±åª√‘¡“≥ “√ ”§—≠„π√“°ª≈“‰À≈‡º◊Õ°μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ π“¬ª√–∂¡ ∑Õß»√’√—°…å

ÀâÕßªØ‘∫—μ‘°“√‡°…μ√  «π ¡ÿπ‰æ√°√¡«‘∑¬“-

»“ μ√å°“√·æ∑¬å ® —ßÀ«—¥®—π∑∫ÿ√ ’ ∑ ’ Ë„À â§«“¡

Õπÿ‡§√“–Àå‡°Á∫μ—«Õ¬à“ß ¡ÿπ‰æ√ ·≈– ∂“∫—π«‘®—¬

 ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë π—∫ πÿπß∫

ª√–¡“≥„π°“√∑”«‘®—¬§√—Èßπ’È
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