
§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¬Õ

Õ¿‘√—°…å »—°¥‘Ï‡æÁ™√*, ¥«ß‡æÁ≠ ªí∑¡¥‘≈°, æ’√∏√√¡ ‡∑’¬¡‡∑’¬∫√—μπå, »—°¥‘Ï«‘™—¬ ÕàÕπ∑Õß,

≥ÿ©—μ√“ ®—π∑√å ÿ«“π‘™¬å

 ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥ππ∑∫ÿ√’ 11000

*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: apirak.s@dmsc.mail.go.th
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∫∑§—¥¬àÕ

°“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¬Õ¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“«‘∏’«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ‚¥¬°“√μ√«®‡Õ°≈—°…≥å

∑“ß‡§¡’ æ—≤π“«‘∏’«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠ ·≈–»÷°…“ª√‘¡“≥ “√ ”§—≠„πμ—«Õ¬à“ßº≈¬Õ ‡¡◊ËÕπ”º≈¬Õ 0.5 °√—¡

¡“ °—¥¥â«¬‡¡∑“πÕ≈ 20 ¡‘≈≈‘≈‘μ√ °√Õß·≈–√–‡À¬®π‡À≈◊Õª√‘¡“μ√ 2 ¡‘≈≈‘≈‘μ√ ·≈â«π”‰ªμ√«®‡Õ°≈—°…≥å¥â«¬

«‘∏’√ß§‡≈¢º‘«∫“ß (TLC) ‚¥¬„™â silica gel GF254 ‡ªìπ«—Ø¿“§§ß∑’Ë ·≈– ‚∑≈ŸÕ’π-‰¥‡Õ∑‘≈Õ’‡∏Õ√å (2:3) ‡ªìπ«—Ø¿“§

‡§≈◊ËÕπ∑’Ë °“√«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠ ‚°‚æ‡≈∑‘π (scopoletin) „πº≈¬Õ¥â«¬«‘∏’ Ultra Performance Liquid

Chromatography (UPLC) ‰¥â∂Ÿ°æ—≤π“¢÷Èπ ‚¥¬μâ¡ °—¥º≈¬Õ 1 °√—¡ ¥â«¬‡¡∑“πÕ≈ 30 ¡‘≈≈‘≈‘μ√ ‡ªìπ‡«≈“ 30

π“∑’ °√Õß √–‡À¬‡æ◊ËÕ≈¥ª√‘¡“μ√ ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π§√∫ 25 ¡‘≈≈‘≈‘μ√ π” “√≈–≈“¬ ª√‘¡“μ√ 2

‰¡‚§√≈‘μ√ ¡“«‘‡§√“–Àå¥â«¬‡§√◊ËÕß UPLC ‚¥¬„™â«—Ø¿“§§ß∑’Ë AcquityTM BEH C18 2.1 × 100 ¡‘≈≈‘‡¡μ√, 1.7

‰¡‚§√‡¡μ√ «—Ø¿“§‡§≈◊ËÕπ∑’Ëª√–°Õ∫¥â«¬ A. ‡¡∑“πÕ≈-Õ–´’‚μ‰π‰μ√≈å (1:1) B. πÈ” „™â gradient elution

Õ—μ√“°“√‰À≈ 0.45 ¡‘≈≈‘≈‘μ√/π“∑’ μ√«®«—¥¿“¬„μâ· ßÕ—≈μ√â“‰«‚Õ‡≈μ (UV) ∑’Ë§«“¡¬“«§≈◊Ëπ 345 π“‚π‡¡μ√

°“√μ√«®‡Õ°≈—°…≥å¥â«¬«‘∏’ TLC æ∫ “√ ‚°‚æ‡≈∑‘π ∑’Ë Rf ‡∑à“°—∫ 0.3 °“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π∑’Ëæ—≤π“¢÷Èπ æ∫«à“ calibration curve ¢Õß “√ ‚°‚æ‡≈∑‘π ¡’§«“¡‡ªìπ‡ âπμ√ß„π™à«ß

§«“¡‡¢â¡¢âπ 8-48 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ §à“ R2 ‡∑à“°—∫ 0.9995 §à“ %recovery Õ¬Ÿà„π™à«ß 99-105% ¢’¥®”°—¥¢Õß

°“√μ√«®æ∫·≈–¢’¥®”°—¥¢Õß°“√À“ª√‘¡“≥ ¡’§à“‡∑à“°—∫ 1 ·≈– 3 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ‡¡◊ËÕ»÷°…“

ª√‘¡“≥ “√ ”§—≠„πμ—«Õ¬à“ßº≈¬Õ‚¥¬°“√«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π ¥â«¬«‘∏’∑’Ëæ—≤π“¢÷Èπ æ∫«à“ ¡’§à“Õ¬Ÿà„π™à«ß

0.02-0.07% ‚¥¬πÈ”Àπ—° º≈∑’Ë‰¥â®“°°“√»÷°…“π’È “¡“√∂π”‰ª„™âª√–‚¬™πå„π°“√§«∫§ÿ¡§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈

¬ÕμàÕ‰ª

§” ”§—≠: º≈¬Õ, Morinda citrifolia, Rubiaceae, scopoletin, °“√«‘‡§√“–Àå‡™‘ßª√‘¡“≥
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Chemical Quality of Noni Fruits
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Abstract

The objectives of the study on chemical quality of noni fruits were to investigate qualitative analysis
method using TLC technique, to develop an analytical method for determining the amounts of active
compounds and to determine the amounts of active compounds in noni fruits using the developed method.
The determination was done on 0.5 g of powdered noni, extracted with methanol (20 ml), and then a TLC
analysis was performed on silica gel GF254, using toluene-diethyl ether (2:3) as mobile phase. An analytical
method for scopoletin content using UPLC was developed.  Sample preparation was undertaken by refluxing
1 g of powdered noni fruit in 30 ml of methanol for 30 min., filtering, evaporating and adjusting to 25 ml.
Then 2 μl of sample solution was subjected to UPLC analysis, using AcquityTM BEH C18 column, 2.1 × 100
mm, 1.7 μm as stationary phase.  While (a) methanol-acetonitrile (1:1) and (b) distilled water were used as
mobile phase. Gradient elution was performed with a flow rate set at 0.45 ml/min.  Detection was conducted
on UV345 nm. In the TLC analysis, spots of scopoletin appeared at Rf value of 0.3. The analytical method
for scopoletin content using UPLC was developed and validated. Linearity was established for scopoletin at
the concentration range of 8-48 μg/ml with a coefficient of determination (R2) value of 0.9995.  Percent
recovery was in the range of 99-105%. The LOD and LOQ were 1 and 3 μg/ml, respectively. As a result of
scopoletin analysis in 17 samples of noni fruits, the amounts of this compound were in the range of 0.02-
0.07% w/w. The result of this study will be useful for chemical quality control of noni fruits.

Key words: noni fruits, Morinda citrifolia, Rubiaceae, scopoletin, quantitative analysis

°—π‡ªìπÀ≈Õ¥ ª≈“¬·¬°‡ªìπ 5 ·©° ¡’°≈‘ËπÀÕ¡ º≈

‡ªìπº≈√«¡ º‘«¢√ÿ¢√–‡ªìπμÿà¡ º≈ ÿ°¡’°≈‘Ëπ‡À¡Áπ‡Õ’¬π

‡¡≈Á¥ ’πÈ”μ“≈¡’À≈“¬‡¡≈Á¥  √√æ§ÿ≥¬“‰∑¬ ¡’°“√„™â

„∫ „π°“√∫”√ÿß “¬μ“ À—«„® §—ÈππÈ”∑“·°â‚√§‡°“μå

ª«¥μ“¡¢âÕ‡≈Á° Ê ¢Õßπ‘È«¡◊Õ π‘È«‡∑â“ À√◊Õ§—ÈππÈ” √–

º¡¶à“‡À“ ·°â°√–…—¬ „™â„∫ª√ÿß‡ªìπÕ“À“√ ·°â∑âÕß√à«ß

√“° „™â‡ªìπ¬“√–∫“¬ ·°â°√–…—¬ º≈‚μ‡μÁ¡∑’Ë·μà‰¡à ÿ°

®‘È¡πÈ”º÷Èß√—∫ª√–∑“π ¡’§ÿ≥ ¡∫—μ‘‡ªìπ¬“¢—∫≈¡ ∫”√ÿß

∏“μÿ ‡®√‘≠Õ“À“√ ¢—∫≈¡„π≈”‰ â °√–‡æ“–Õ“À“√

·°â‡Àß◊Õ°‡ªóòÕ¬‡ªìπ¢ÿ¡∫«¡ ¢—∫‡≈◊Õ¥≈¡ ¢—∫‚≈À‘μ

∫∑π”
¬Õ ¡’™◊ËÕ«‘∑¬“»“ μ√å Morinda citrifolia Linn.

«ß»å Rubiaceae[1] ¡’™◊ËÕÕ◊Ëπ Ê ‰¥â·°à ¡–μ“‡ ◊Õ (¿“§

‡Àπ◊Õ) ¬Õ∫â“π (¿“§°≈“ß) ·¬„À≠à (°–‡À√’ Ë¬ß

·¡àŒàÕß Õπ)[1] ≈—°…≥–‡ªìπ‰¡âμâπ  Ÿß 2-6 ‡¡μ√

‡ª≈◊Õ°μâπ ’πÈ”μ“≈·μ°‡ªìπ –‡°Á¥·≈â«À≈ÿ¥ÕÕ° °‘Ëß

ÕàÕπ‡ªìπ ’Ë‡À≈’Ë¬¡ „∫‡¥’Ë¬«ÕÕ°μ√ß¢â“¡ „∫√Ÿª√’ °«â“ß

8-15 ‡´πμ‘‡¡μ√ ¬“« 10-20 ‡´πμ‘‡¡μ√ ¢Õ∫„∫‡√’¬∫

·ºàπ„∫‡√’¬∫  ’‡¢’¬«‡¢â¡‡ªìπ¡—π ¥Õ°ÕÕ°‡ªìπ™àÕ

°≈¡μ“¡´Õ°„∫ ¥Õ° ’¢“« °≈’∫¥Õ°‚§π‡™◊ËÕ¡μ‘¥
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ª√–®”‡¥◊Õπ º≈¥‘∫ μâ¡πÈ”√—∫ª√–∑“π°—∫√“°º—°™’

·°âÕ“°“√Õ“‡®’¬π¢ÕßÀ≠‘ß¡’§√√¿å[2] ¡’√“¬ß“π “√

‡§¡’∑’Ëæ∫„π à«πμà“ß Ê ¢Õß¬Õ ¥—ßπ’È „∫ æ∫ “√

citrifolinoside B, quercetin 3-O-β-D-glucopy-

ranoside, quercetin, 3-O-α-L-rhamnopyra-

nosyl-(1→6)-β-D-glucopyranoside, kaempferol,

3-O-α-L-rhamnopyranosyl- (1→6)-β-D-

glucopyranoside, ursolic acid, alanine, serine,

threonine, tryptophan, tyrosine, valine ‡ªìπμâπ

·°àπ æ∫ “√ physcion, 8-O-α-L-arabinopyra-

nosyl-(1→3)-β-D-galactopyranosyl-(1→6)-β-D-

galactopyranoside ¥Õ° æ∫ “√ aracetin 7-O-

β-D-glucopyranoside, 5,8-dimethylapigenin,

4'-O-β-D-galactopyranoside, 2-methyl-4-hy-

droxy-5,7-dimethoxyanthraquinone, 4-O-β-D-

glucopyranosyl-(1→4)-α-L-rhamnopyranoside

‡ªìπμâπ √“° æ∫ “√ morenone 1, morenone 2,

rubiadin, rubichloric acid, 1,3-dihydroxy-6-

methyl anthraquinone, 8-hydroxy-8-methoxy-

2-methyl anthraquinone ‡ªìπμâπ ‡ª≈◊Õ°√“°

æ∫ “√ chlororubin, morindadiol, morindine,

morindaidrine, soranjidiol, physcion ‡ªìπμâπ[3]

º≈ æ∫ “√ asperulosidic acid, scopoletin,

caproic acid, caprylic acid, quercetin 3-O-α-

L-rhamnopyranosyl-(1→6)-β-D-glucopy-

ranoside, ascorbic acid, hexanoic acid, oc-

tanoic acid ‡ªìπμâπ[3-5] °“√»÷°…“«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ “√ ”§—≠„π¬Õ¡’°“√√“¬ß“πÀ≈“¬«‘∏’ ‡™àπ

°“√À“ª√‘¡“≥ decacetyl asperulosidic acid ·≈–

asperulosidic acid „πº≈‘μ¿—≥±å®“°¬Õ¥â«¬«‘∏’

HPLC-MS[5] °“√À“ª√‘¡“≥ 5,15-dimethyl-

morindol, lucidin, alizarin, rubiadin ´÷Ëß‡ªìπ

 “√°≈ÿà¡ anthraquinone „πº≈·≈–„∫¥â«¬«‘∏’

HPLC-UV[6] °“√À“ª√‘¡“≥ scopoletin, 7-

hydroxycoumarin ·≈– 7-hydroxycoumarin

„π√“°·≈–≈”μâπ¥â«¬«‘∏’ HPLC-UV ·≈– HPLC-

FL[7] °“√À“ª√‘¡“≥ scopoletin „π “√ °—¥πÈ”®“°

º≈¬Õ¥â«¬«‘∏’ HPLC-UV[8] ‡ªìπμâπ °“√»÷°…“π’È¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“«‘∏’«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ‚¥¬

°“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’ æ—≤π“«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ “√ ”§—≠ ·≈–»÷°…“ª√‘¡“≥ “√ ”§—≠„π

μ—«Õ¬à“ßº≈¬Õ

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ

1. μ—«Õ¬à“ßº≈¬Õ

μ—«Õ¬à“ßº≈¬Õ ®”π«π 17 μ—«Õ¬à“ß ª√–°Õ∫

¥â«¬ μ—«Õ¬à“ß¢Õß ¡ÿπ‰æ√∑’Ë¡’™◊ ËÕ«‘∑¬“»“ μ√å«à“

Morinda citrifolia Linn. ́ ÷Ëß‰¥â®—¥∑”À≈—°∞“πæ—π∏ÿå

‰¡âÕâ“ßÕ‘ß (voucher specimen) ‡°Á∫√—°…“∑’ Ë

æ ‘æ ‘∏¿ —≥±åæ ◊™°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ¡ ’

À¡“¬‡≈¢æ—π∏ÿå‰¡âÕâ“ßÕ‘ß DMSC 5191 ·≈–μ—«Õ¬à“ß

∑’Ë√«∫√«¡®“°·À≈àß∏√√¡™“μ‘·≈–√â“π¬“ ¡ÿπ‰æ√

„π√–À«à“ß‡¥◊Õπ∏—π«“§¡ 2556 - ∏—π«“§¡ 2557 π”

¡“∑”§«“¡ –Õ“¥μ“¡§«“¡‡À¡“– ¡ ·≈â«π”‰ªÕ∫

„πμŸâÕ∫√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡´’¬  ®π°«à“®–

·Àâß ∫¥‡ªìπºß≈–‡Õ’¬¥ ºà“π·√àß‡∫Õ√å 180 ‡°Á∫„π

¿“™π–·°â« ’™“ªî¥ π‘∑

2.  “√¡“μ√∞“π

scopoletin §«“¡∫√‘ ÿ∑∏‘Ï ≥ 97.0% (Sigma,

Switzerland)

3.  “√‡§¡’·≈–μ—«∑”≈–≈“¬

methanol HPLC ·≈– AR (Merck, Ger-
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many), chloroform AR (Merck, Germany), DI

Water, anisaldehyde (Fluka, Switzerland), sul-

furic acid (Labscan, Thailand)

4. ‡§√◊ËÕß¡◊Õ

AcquityTM Ultra Performance Liquid

Chromatograph-PDA detector (Waters, USA)

·≈– Empower 2 software, ‡§√◊ËÕß™—Ëß‰øøÑ“ §«“¡

≈–‡Õ’¬¥ 0.01 ¡‘≈≈‘°√—¡ (Mettler-Toledo, Swit-

zerland)

5. «— ¥ÿ«‘∑¬“»“ μ√å·≈–‡§√◊ËÕß·°â«

AcquityTM UPLC BEH C18, 2.1 × 100

mm, 1.7 μm (Waters, USA), PTFE syringe fil-

ter  ”À√—∫°√Õß “√≈–≈“¬μ—«Õ¬à“ß, TLC plate ™π‘¥

Silica gel GF254 precoated (E. Merck, Ger-

many), °√–¥“…°√Õß ‡∫Õ√å 4 (Whatman, UK),

PVDF membrane filter 0.2 μm  ”À√—∫°√Õßμ—«

∑”≈–≈“¬, Nylon membrane filter 0.45 μm (Pall

Corporation, USA)  ”À√—∫°√Õß DI water, Tu-

berculin syringe  ”À√—∫¥Ÿ¥ “√≈–≈“¬μ—«Õ¬à“ß

„π¢—ÈπμÕπ°“√‡μ√’¬¡μ—«Õ¬à“ß, volumetric flask,

pipette ·≈–‡§√◊ËÕß·°â«

«‘∏’°“√»÷°…“

1. «‘∏’«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ¢Õßº≈¬Õ¥â«¬«‘∏’

√ß§‡≈¢º‘«∫“ß (TLC)

«‘∏’«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ¥â«¬«‘∏’ TLC ‰¥â∂Ÿ°

æ—≤π“¢÷Èπ‡æ◊ËÕ„™â ”À√—∫°“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’

¢Õßº≈¬Õ ‚¥¬„™â “√ ‚°‚æ‡≈∑‘π ´÷Ëß‡ªìπ “√ ”§—≠

∑’ ËÕÕ°ƒ∑∏‘ Ï„πº≈¬Õ‡ªìπ chemical marker

‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ ‚°‚æ‡≈∑‘π ¥—ß· ¥ß„π

√Ÿª∑’Ë 1

2. «‘∏’«‘‡§√“–Àåª√‘¡“≥ ‚°‚æ‡≈∑‘π„πº≈¬Õ

2.1 °“√æ—≤π“«‘∏’«‘‡§√“–Àåª√‘¡“≥ “√

 ‚°‚æ‡≈∑‘π„πº≈¬Õ[10]

°. °“√‡≈◊Õ°™π‘¥¢Õßμ—«∑”≈–≈“¬„π°“√

 °—¥

∑”°“√»÷°…“º≈¢Õß°“√ °—¥μ—«Õ¬à“ßº≈¬Õ

500 ¡‘≈≈‘°√—¡ ¥â«¬μ—«∑”≈–≈“¬Õ‘π∑√’¬å™π‘¥μà“ß Ê

‰¥â·°à ‡¡∑“πÕ≈ ‡Õ∑‘≈Õ–´’‡μ∑ ·≈–πÈ” ª√‘¡“μ√ 30

¡‘≈≈‘≈‘μ√ ∑’Ë‡«≈“ 60 π“∑’ °√Õß ®“°π—Èπ  “√ °—¥

‡¡∑“πÕ≈π”¡“ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π§√∫ 50

¡‘≈≈‘≈‘μ√  “√ °—¥‡Õ∑‘≈Õ–´’‡μ∑π”¡“√–‡À¬·Àâß

·≈â«≈–≈“¬°≈—∫·≈–ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π

§√∫ 50 ¡‘≈≈‘≈‘μ√  à«π “√ °—¥πÈ”π”¡“ª√‘¡“μ√

¥â«¬πÈ”®π§√∫ 50 ¡‘≈≈‘≈‘μ√ ·≈â«‡ª√’¬∫‡∑’¬∫º≈

¢Õßμ—«∑”≈–≈“¬μàÕ§«“¡ “¡“√∂„π°“√ °—¥ “√

 ‚°‚æ‡≈∑‘π®“°º≈¬Õ ‚¥¬°“√©’¥ “√≈–≈“¬

μ—«Õ¬à“ß‡¢â“ Ÿà√–∫∫ UPLC ·≈â«‡ª√’¬∫ peak area

¢Õß “√ ‚°‚æ‡≈∑‘π®“° “√ °—¥μà“ß Ê ª√–°Õ∫°—∫

peak shape  ‘Ëß‡®◊ÕªπÕ◊Ëπ Ê (impurity) ·≈–

§«“¡§ßμ—«¢Õß “√≈–≈“¬μ—«Õ¬à“ß

¢. °“√»÷°…“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√

 °—¥

∑”°“√»÷°…“º≈¢Õß°“√ °—¥μ—«Õ¬à“ßº≈¬Õ

1 °√—¡ ¥â«¬‡¡∑“πÕ≈ª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’

μâ¡ °—¥‡ªìπ‡«≈“ 30, 60 ·≈– 120 π“∑’ °√Õß

√Ÿª∑’Ë 1 ‚§√ß √â“ß∑“ß‡§¡’¢Õß ‚°‚æ‡≈∑‘π
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√–‡À¬‡æ◊ËÕ≈¥ª√‘¡“μ√ ®“°π—Èπª√—∫ª√‘¡“μ√¥â«¬

‡¡∑“πÕ≈®π§√∫ 25 ¡‘≈≈‘≈‘μ√ ·≈â«‡ª√’¬∫‡∑’¬∫º≈

¢Õß‡«≈“μàÕ§«“¡ “¡“√∂„π°“√ °—¥ “√ ‚°‚æ-

‡≈∑‘π®“°º≈¬Õ‰¥âÕ¬à“ß ¡∫Ÿ√≥å ‚¥¬°“√©’¥ “√

≈–≈“¬μ—«Õ¬à“ß‡¢â“ Ÿà√–∫∫ UPLC ·≈â«‡ª√’¬∫ peak

area ¢Õß “√ ‚°‚æ‡≈∑‘π„π “√ °—¥∑’ Ë‡«≈“°“√

 °—¥μà“ß Ê

§. °“√»÷°…“√–∫∫‚§√¡“‚∑°√“øï

‰¥â·°à §«“¡¬“«§≈◊Ëπ„π°“√μ√«®«—¥ “√

 ‚°‚æ‡≈∑‘π™π‘¥¢Õß«—Ø¿“§§ß∑’Ë (stationary phase)

·≈–«—Ø¿“§‡§≈◊ËÕπ∑’Ë (mobile phase) °“√™– “√

(elution) ª√‘¡“μ√°“√©’¥ “√ Õÿ≥À¿Ÿ¡‘¢Õß√–∫∫

2.2 °“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå

∑”°“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈¬Õ∑’Ëæ—≤π“¢÷Èπ μ“¡

·π«ªØ‘∫—μ‘°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå

∑“ß‡§¡’‚¥¬ÀâÕßªØ‘∫—μ‘°“√‡¥’¬« °√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢[11]

3. °“√«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈

¬Õ

∑”°“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¬Õ‚¥¬

«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈¬Õ ®”π«π 17

μ—«Õ¬à“ß ´÷ Ëß√«∫√«¡®“°·À≈àßμà“ß Ê ¥â«¬«‘∏’

«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ

º≈°“√»÷°…“

1. «‘∏’«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ¢Õßº≈¬Õ¥â«¬«‘∏’

√ß§‡≈¢º‘«∫“ß (TLC)

°“√‡μ√’¬¡μ—«Õ¬à“ß

π”μ—«Õ¬à“ßº≈¬Õ πÈ”Àπ—° 0.5 °√—¡ ¡“ °—¥¥â«¬

‡¡∑“πÕ≈ 20 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’μâ¡ °—¥‡ªìπ‡«≈“ 20

π“∑’ °√Õß π” “√≈–≈“¬∑’Ë‰¥â¡“√–‡À¬≈¥ª√‘¡“μ√

‡À≈◊Õ 2 ¡‘≈≈‘≈‘μ√

°“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π

π” “√ ‚°‚æ‡≈∑‘π πÈ”Àπ—° 2 ¡‘≈≈‘°√—¡ ¡“

≈–≈“¬„π‡¡∑“πÕ≈ª√‘¡“μ√ 5 ¡‘≈≈‘≈‘μ√

√–∫∫‚§√¡“‚∑°√“øï

«—Ø¿“§§ß∑’Ë silica gel 60 GF254

«—Ø¿“§‡§≈◊ËÕπ∑’Ë ‚∑≈ŸÕ’π : ‰¥‡Õ∑‘≈Õ’‡∏Õ√å

Õ—μ√“ à«π 2:3

√–¬–∑“ß°“√‡§≈◊ËÕπ∑’Ë 10 ‡´πμ‘‡¡μ√

¢Õß«—Ø¿“§‡§≈◊ËÕπ∑’Ë

ª√‘¡“μ√ “√≈–≈“¬∑’Ë„™â 10 ‰¡‚§√≈‘μ√  ”À√—∫ “√

≈–≈“¬μ—«Õ¬à“ß

2 ‰¡‚§√≈‘μ√  ”À√—∫ “√

≈–≈“¬¡“μ√∞“π

°“√μ√«®«—¥

1) ¿“¬„μâ· ßÕ—≈μ√â“‰«‚Õ‡≈μ ∑’Ë§«“¡¬“«§≈◊Ëπ

254 ·≈– 365 π“‚π‡¡μ√

2) æàπ¥â«¬πÈ”¬“ anisaldehyde-H2SO4

reagent[9] ·≈â«μ√«® Õ∫¿“¬„μâ· ß∏√√¡™“μ‘·≈–

¿“¬„μâ· ßÕ—≈μ√â“‰«‚Õ‡≈μ ∑’Ë§«“¡¬“«§≈◊Ëπ 365

π“‚π‡¡μ√

º≈°“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’ TLC

¢Õßμ—«Õ¬à“ßºß¬Õ ®”π«π 17 μ—«Õ¬à“ß æ∫ spot ¢Õß

 “√ ‚°‚æ‡≈∑‘π∑’Ë§à“ Rf ‡∑à“°—∫ 0.3 „π∑ÿ°μ—«Õ¬à“ß

´÷Ëß TLC chromatogram ¢Õßº≈¬Õ ¥—ß· ¥ß„π

√Ÿª∑’Ë 2

2. °“√æ—≤π“«‘∏’«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ-

‡≈∑‘π„πº≈¬Õ

2.1 °“√‡≈◊Õ°™π‘¥¢Õßμ—«∑”≈–≈“¬„π°“√

 °—¥

º≈¢Õß°“√ ° —¥μ —«Õ¬ à“ßº≈¬Õ 500

¡‘≈≈‘°√—¡ ¥â«¬μ—«∑”≈–≈“¬Õ‘π∑√’¬å™π‘¥μà“ß Ê
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ª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ ‡ªìπ‡«≈“ 60 π“∑’ æ∫«à“

‡¡∑“πÕ≈ “¡“√∂ °—¥ “√ ‚°‚æ‡≈∑‘π‰¥â¡“°∑’Ë ÿ¥

‚¥¬¡’ impurity ™π‘¥Õ◊ ËπªπÕÕ°¡“πâÕ¬ ·≈–

 “√≈–≈“¬μ—«Õ¬à“ß∑’ Ë °—¥‰¥â¡ ’§«“¡§ßμ—«¥’∑ ’ Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß„π¿“™π–°—π· ß ‡ªìπ√–¬–‡«≈“Õ¬à“ß

πâÕ¬ 5 «—π ¥—ßπ—Èπ „π°“√æ—≤π“«‘∏’«‘‡§√“–Àåπ’È®÷ß

‡≈◊Õ°„™â‡¡∑“πÕ≈‡ªìπμ—«∑”≈–≈“¬„π°“√ °—¥

2.2 °“√»÷°…“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√

 °—¥

º≈¢Õß°“√ °—¥μ—«Õ¬à“ßº≈¬Õ 1 °√—¡ ¥â«¬

‡¡∑“πÕ≈ ª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ ‚¥¬«‘∏’μâ¡ °—¥∑’Ë

‡«≈“μà“ß Ê °—π §◊Õ 30, 60 ·≈– 120 π“∑’ °√Õß

√–‡À¬‡æ◊ËÕ≈¥ª√‘¡“μ√ ®“°π—Èπª√—∫ª√‘¡“μ√¥â«¬

‡¡∑“πÕ≈ ®π§√∫ 25 ¡‘≈≈‘≈‘μ√ ·≈â««‘‡§√“–Àå¥â«¬

UPLC æ∫«à“ ‡¡◊ËÕ√–¬–‡«≈“°“√ °—¥‡æ‘Ë¡¢÷Èπ peak

area ¢Õß “√ ‚°‚æ‡≈∑‘π‰¡à‡æ‘Ë¡¢÷Èπ · ¥ß«à“°“√

 °—¥ “√ ‚°‚æ‡≈∑‘π “¡“√∂‡°‘¥¢÷Èπ‰¥âÕ¬à“ß ¡∫Ÿ√≥å

∑’Ë‡«≈“ 30 π“∑’ ¥—ßπ—Èπ „π°“√æ—≤π“«‘∏’«‘‡§√“–Àåπ’È

®÷ß‡≈◊Õ°„™â√–¬–‡«≈“ ”À√—∫°“√ °—¥ 30 π“∑’

πÕ°®“°π’È ¬—ß‰¥â»÷°…“º≈¢Õß«— ¥ÿ∑’Ë„™â„π

°“√°√Õß “√≈–≈“¬μ—«Õ¬à“ß™π‘¥μà“ß Ê (membrane

filter) ‰¥â·°à nylon, PTFE ·≈– PVDF ´÷Ëß„π

°“√‡μ√’¬¡μ—«Õ¬à“ß “√≈–≈“¬°àÕπ©’¥‡¢â“ Ÿ à√–∫∫

UPLC ´÷Ëßæ∫«à“ ‡¡◊ËÕ°√Õß “√≈–≈“¬μ—«Õ¬à“ßºà“π

nylon ‰¡à¡’º≈μàÕª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π‚¥¬¥Ÿ®“°

peak area ¢Õß “√¥—ß°≈à“« ·≈–‰¡à¡’º≈μàÕ§«“¡

§ßμ—«¢Õß “√≈–≈“¬μ—«Õ¬à“ß‡¡◊ËÕμ—Èß∑‘Èß‰«â‡ªìπ‡«≈“ 2

«—π „π¢≥–∑’Ë PTFE ·≈– PVDF ¡’º≈∑”„Àâ peak

area ¢Õß “√ ‚°‚æ‡≈∑‘π≈¥≈ß

2.3 °“√»÷°…“√–∫∫‚§√¡“‚∑°√“øï

°. §«“¡¬“«§≈◊ Ëπ„π°“√μ√«®«—¥ “√

 ‚°‚æ‡≈∑‘π æ∫«à“  “√¥—ß°≈à“«¡’§à“°“√¥Ÿ¥°≈◊π· ß

UV  Ÿß ÿ¥∑’Ë§«“¡¬“«§≈◊Ëπ 254, 286, 326 ·≈– 345

π“‚π‡¡μ√ ·μà‡¡◊ËÕ∑¥ Õ∫°—∫μ—«Õ¬à“ßº≈¬Õ æ∫«à“

∑’Ë§«“¡¬“«§≈◊Ëπ 345 π“‚π‡¡μ√ ‰¡àæ∫ impurity

Õ◊Ëπ®“°º≈¬Õ∑’Ë¥Ÿ¥°≈◊π· ß UV ∑’Ë§«“¡¬“«§≈◊Ëππ’È

¢. «—Ø¿“§§ß∑’Ë ‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫º≈

¢Õß§Õ≈—¡πå™π‘¥μà“ß Ê ∑’Ë·μ°μà“ß°—π„π‡√◊ËÕß¢Õß

™π‘¥Õπÿ¿“§¿“¬„π (BEH C18, BEH C8 ·≈– BEH

Phenyl) §«“¡¬“«¢Õß§Õ≈—¡πå (50 ·≈– 100

¡‘≈≈‘‡¡μ√)  ‚¥¬æ‘®“√≥“®“°≈—°…≥– peak ¢Õß

 ‚°‚æ‡≈∑‘π (peak shape ·≈– peak symmetry)

·≈– retention time æ∫«à“ §Õ≈—¡πå™π‘¥ BEH C18,

2.1x100 mm, 1.7 μm „Àâ peak ¢Õß “√ ‚°‚æ‡≈∑‘π

¥’∑’Ë ÿ¥ ∑’Ë retention time 1.1 π“∑’

§. «—Ø¿“§‡§≈◊ËÕπ∑’Ë º≈°“√»÷°…“™π‘¥·≈–

 —¥ à«π¢Õß« —Ø¿“§‡§≈◊ ËÕπ∑’ Ë∑ ’ Ë®–‡≈ ◊Õ°„™ â‚¥¬

æ‘®“√≥“®“° peak shape ·≈– retention time

¢Õß “√ ‚°‚æ‡≈∑‘π §«“¡ “¡“√∂„π°“√·¬° impu-

rity Õ◊ËπÕÕ°®“° “√ ‚°‚æ‡≈∑‘π„πμ—«Õ¬à“ßº≈¬Õ

·≈–§«“¡¥—π¢Õß√–∫∫„π°“√æ—≤π“«‘∏’«‘‡§√“–Àåπ’È

‡≈◊Õ°„™â«—Ø¿“§‡§≈◊ËÕπ∑’Ë´÷Ëßª√–°Õ∫¥â«¬ A.  à«π

º ¡¢Õß‡¡∑“πÕ≈-Õ–´’‚μ‰π‰μ√≈å „πÕ—μ√“ à«π 1:1

B. πÈ”°”®—¥Õ‘ÕÕπ ·≈–∑” gradient elution ¥â«¬

Õ—μ√“°“√‰À≈ 0.45 ¡‘≈≈‘≈‘μ√/π“∑’ Õÿ≥À¿Ÿ¡‘¢Õß

μ—«Õ¬à“ß·≈–Õÿ≥À¿Ÿ¡‘¢Õß§Õ≈—¡πå 30 ·≈– 40 Õß»“

‡´≈‡´’¬  μ“¡≈”¥—∫

®“°º≈°“√»÷°…“¢â“ßμâπ  “¡“√∂ √ÿª«‘∏ ’

«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π ‰¥â¥—ßπ’È

°“√‡μ√’¬¡μ—«Õ¬à“ß

π”ºßμ—«Õ¬à“ßº≈¬Õ πÈ”Àπ—° 1 °√—¡ ¡“ °—¥

¥â«¬‡¡∑“πÕ≈ ª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ ¥â«¬«‘∏’μâ¡

 °—¥‡ªìπ‡«≈“ 30 π“∑’ °√Õß ·≈â«√–‡À¬‡æ◊ËÕ≈¥

ª√‘¡“μ√ ·≈â«ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈®π§√∫ 25
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¡‘≈≈‘≈‘μ√

°“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π

‡μ√’¬¡ “√≈–≈“¬ “√ ‚°‚æ‡≈∑‘π„π‡¡∑“πÕ≈

®”π«π 6 √–¥—∫§«“¡‡¢â¡¢âπ „π™à«ß 8-48 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√

√–∫∫‚§√¡“‚∑°√“øï

π” “√≈–≈“¬μ —«Õ¬ à“ß∑ ’ Ë ‰¥ â  ª√ ‘¡“μ√ 3

‰¡‚§√≈‘μ√ ©’¥‡¢â“ Ÿà√–∫∫‚§√¡“‚∑°√“øï´÷Ëßª√–°Õ∫

¥â«¬ §Õ≈—¡πå™π‘¥ BEH C18, 2.1 × 100 mm, 1.7

μm ·≈–«—Ø¿“§‡§≈◊ËÕπ∑’Ëª√–°Õ∫¥â«¬ A. ‡¡∑“πÕ≈-

Õ– ’́‚μ‰π‰μ√≈å Õ—μ√“ à«π 1:1 ·≈– B. πÈ”°”®—¥Õ‘ÕÕπ

∑” gradient elution Õ—μ√“°“√‰À≈ 0.45 ¡‘≈≈‘≈‘μ√/

π“∑’ ·≈–μ√«®«—¥ “√¥â«¬ UV ∑’Ë§«“¡¬“«§≈◊Ëπ 345

π“‚π‡¡μ√ ‚¥¬ peak ¢Õß “√ ‚°‚æ‡≈∑‘π®–ª√“°Ø∑’Ë

retention time ‡∑à“°—∫ 1.09 π“∑’ chromatogram

¢Õß “√≈–≈“¬μ—«Õ¬à“ßº≈¬Õ ¥—ß· ¥ß„π√Ÿª∑’Ë 3

2.4 °“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’

æ∫«à“ calibration curve ¢Õß “√ ‚°‚æ-

√Ÿª∑’Ë 2 TLC chromatogram ¢Õß “√ °—¥‡¡∑“πÕ≈®“°º≈¬Õ

1.  “√ °—¥‡¡∑“πÕ≈®“°º≈¬Õ

2.  “√ ‚°‚æ‡≈∑‘π

°“√μ√«®«—¥

A. UV 254 π“‚π‡¡μ√

B. UV 365 π“‚π‡¡μ√

C. Anisaldehyde-H2SO4, visible

D. Anisaldehyde-H2SO4, UV 365 π“‚π‡¡μ√
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√Ÿª∑’Ë 6 §à“¢’¥®”°—¥¢Õß°“√μ√«®æ∫ (LOD) ·≈–¢’¥

®”°—¥¢Õß°“√À“ª√‘¡“≥ (LOQ)

√Ÿª∑’Ë 5 §à“ %recovery ¢Õß«‘∏’«‘‡§√“–Àå

√Ÿª∑’Ë 3 UPLC chromatogram ¢Õß “√≈–≈“¬μ—«Õ¬à“ßº≈¬Õ

√Ÿª∑’Ë 4 calibration curve ¢Õß “√ ‚°‚æ‡≈∑‘π

‡≈∑‘π¡’§«“¡‡ªìπ‡ âπμ√ß„π™à«ß 8-48 ‰¡‚§√°√—¡/

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

0.9995 §à“ %recovery Õ¬Ÿà„π™à«ß 95-105% ¡’§à“

¢’¥®”°—¥¢Õß°“√μ√«®æ∫ (LOD) ·≈–¢’¥®”°—¥¢Õß

°“√À“ª√‘¡“≥ (LOQ) ‡∑à“°—∫ 1 ·≈– 3 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 4-6

3. °“√ ”√«®§ÿ≥¿“æ¢Õßº≈¬Õ

®“°°“√«‘‡§√“–Àåª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈
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√Ÿª∑’Ë 7 ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈¬Õ
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¬Õ ®”π«π 17 μ—«Õ¬à“ß ¥â«¬«‘∏’∑’Ëæ—≤π“¢÷Èπ º≈

· ¥ß¥—ß√Ÿª∑’Ë 7

æ∫«à“ ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π Ÿß ÿ¥·≈–μË” ÿ¥

¡’§à“‡∑à“°—∫ 0.07% ·≈– 0.02% ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫

¡’§à“‡©≈’Ë¬¢Õßª√‘¡“≥ “√¥—ß°≈à“« ‡∑à“°—∫ 0.042%

‚¥¬πÈ”Àπ—°

Õ¿‘ª√“¬º≈

‡¡◊ËÕ∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥

 “√ ”§—≠ ‚°‚æ‡≈∑‘π„πº≈¬Õ∑’Ëæ—≤π“¢÷Èπ æ∫«à“

«‘∏’∑’Ë¥—ß°≈à“«¡’§«“¡‡À¡“– ¡ „Àâº≈°“√«‘‡§√“–Àå∑’Ë

∂Ÿ°μâÕß ·¡àπ¬” √«¥‡√Á«  “¡“√∂π”‰ª„™âª√–‚¬™πå

„π°“√§«∫§ÿ¡§ÿ≥¿“æ ¡ÿπ‰æ√™π‘¥π’ÈμàÕ‰ª‰¥â

º≈°“√»÷°…“ª√ ‘¡“≥ “√ ‚°‚æ‡≈∑‘π„π

μ—«Õ¬à“ßº≈¬Õ ®”π«π 17 μ—«Õ¬à“ß ®–‡ÀÁπ‰¥â«à“

ª√‘¡“≥ “√ Ÿß ÿ¥·≈–μË” ÿ¥¡’§«“¡·μ°μà“ß°—πÕ¬à“ß

πâÕ¬ 3 ‡∑à“ ¥—ßπ—Èπ °“√«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠

¥—ß°≈à“«®÷ß¡’§«“¡ ”§—≠ ”À√—∫°“√§«∫§ÿ¡§ÿ≥¿“æ

 ¡ÿπ‰æ√™π‘¥π’È ·≈–¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËμâÕß

»÷°…“„πμ—«Õ¬à“ßº≈¬Õ‡æ‘ Ë¡‡μ‘¡‡æ◊ ËÕπ”‰ª Ÿ à°“√

°”Àπ¥‡°≥±å¡“μ√∞“π¢Õß “√ ‚°‚æ‡≈∑‘π„π ¡ÿπ-

‰æ√™π‘¥π’ÈμàÕ‰ª

¢âÕ √ÿª

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π„πº≈

¬Õ¡’«‘∏’°“√¥—ßπ’È π”ºßμ—«Õ¬à“ßº≈¬Õ 1 °√—¡ ¡“μâ¡

 °—¥¥â«¬ ‡¡∑“πÕ≈ 30 ¡‘≈≈‘≈‘μ√ °√Õß √–‡À¬≈¥

ª√‘¡“μ√·≈–ª√—∫ª√‘¡“μ√¥â«¬‡¡∑“πÕ≈ ®π§√∫ 25

¡‘≈≈‘≈‘μ√ ®“°π—Èπ “√≈–≈“¬μ—«Õ¬à“ß ª√‘¡“μ√ 3

‰¡‚§√≈‘μ√ ©’¥‡¢â“ Ÿà√–∫∫ UPLC „™â§Õ≈—¡πå™π‘¥

BEH C18, 2.1 × 100 ¡‘≈≈‘‡¡μ√, 1.7 ‰¡‚§√‡¡μ√

·≈– A. ‡¡∑“πÕ≈-Õ–´’‚μ‰π‰μ√≈å (1:1) B. πÈ” ‡ªìπ

«—Ø¿“§‡§≈◊ËÕπ∑’Ë ∑” gradient elution Õ—μ√“°“√‰À≈

0.45 ¡‘≈≈‘≈‘μ√/π“∑’ Õÿ≥À¿Ÿ¡‘¢Õßμ—«Õ¬à“ß·≈–

§Õ≈—¡πå∑’Ë 30 ·≈– 40 Õß»“‡´≈‡´’¬  μ“¡≈”¥—∫

·≈–μ√«®«—¥ “√¥â«¬ UV ∑’Ë§«“¡¬“«§≈◊Ëπ 345

π“‚π‡¡μ√ ‚¥¬ peak ¢Õß “√ ‚°‚æ‡≈∑‘π®–ª√“°Ø∑’Ë

retention time ‡∑à“°—∫ 1.09 π“∑’  à«πº≈°“√

»÷°…“§ÿ≥¿“æ¢Õßº≈¬Õ ®”π«π 17 μ—«Õ¬à“ß ´÷Ëß«—¥

®“°ª√‘¡“≥ “√ ‚°‚æ‡≈∑‘π ®–æ∫«à“ ª√‘¡“≥ Ÿß ÿ¥
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