
¢âÕ°”Àπ¥∑“ß‡§¡’·≈–°“¬¿“æ¢Õßº≈¡–μŸ¡

Õ¿‘√—°…å »—°¥‘Ï‡æÁ™√*,‡, ¥«ß‡æÁ≠ ªí∑¡¥‘≈°*,  ‘√‘°“≠®πå ∏πÕ√‘¬‚√®πå*,
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≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õßº≈¡–μŸ¡ [Aegle marmelos (L.) Corrêa «ß»å Rutaceae] ¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈‰ª®—¥∑”¢âÕ°”Àπ¥§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¡–μŸ¡‡æ◊ËÕª√–‚¬™πå„π°“√§«∫§ÿ¡

§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√™π‘¥π’È ¥”‡π‘π°“√»÷°…“‚¥¬√«∫√«¡μ—«Õ¬à“ßº≈¡–μŸ¡®“°·À≈àß∏√√¡™“μ‘·≈–√â“π ¡ÿπ‰æ√

®”π«π 29 μ—«Õ¬à“ß „π√–À«à“ß‡¥◊Õπ¡‘∂ÿπ“¬π 2554 - ‡¡…“¬π 2556 μ√«® Õ∫‡Õ°≈—°…≥å∑“ß‡§¡’‚¥¬ªØ‘°‘√‘¬“

°“√‡°‘¥ ’ «‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß ·≈–ª√–‡¡‘π§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ ‰¥â·°à ª√‘¡“≥§«“¡™◊Èπ ª√‘¡“≥

‡∂â“√«¡ ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥ ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 50%

·≈–ª√‘¡“≥ “√ °—¥¥â«¬πÈ” §”π«≥À“§à“√âÕ¬≈–¢Õßª√‘¡“≥¥—ß°≈à“«„πμ—«Õ¬à“ßºßº≈¡–μŸ¡ º≈°“√μ√«®

‡Õ°≈—°…≥å∑“ß‡§¡’‚¥¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ æ∫«à“  “√ °—¥‡Õ∑“πÕ≈®“°º≈¡–μŸ¡„Àâº≈∫«°°—∫ªØ‘°‘√‘¬“ Liebermann

Burchard, Shinodaûs ·≈–°—∫ “√≈–≈“¬‡øÕ√‘°§≈Õ‰√¥å 1% ·≈– “¡“√∂øÕ°®“ß ’¢Õß “√≈–≈“¬‚æ·∑ ‡ ’́¬¡

‡ªÕ√å·¡ß°“‡πμ °“√μ√«®¬◊π¬—π‚¥¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß (TLC) „™â Silica gel GF254 ‡ªìπ«—Ø¿“§§ß∑’Ë

·≈–„™â à«πº ¡¢Õß‚∑≈ŸÕ’π·≈–‰¥‡Õ∑‘≈Õ’‡∏Õ√å (3 : 2) ‡ªìπ«—Ø¿“§‡§≈◊ËÕπ∑’Ë ®–æ∫®ÿ¥¢Õß “√ imperatorin ∑’Ë §à“

Rf ‡∑à“°—∫ 0.67 º≈°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ß‡§¡’æ∫«à“ ª√‘¡“≥§«“¡™◊Èπ ª√‘¡“≥‡∂â“√«¡ ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π

°√¥ ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 50% ·≈–ª√‘¡“≥ “√ °—¥¥â«¬πÈ” ‡∑à“°—∫

8.05±1.44, 3.15±0.31, 0.15±0.11, 15.78±3.71, 41.36±6.58 ·≈– 49.93±5.71% ‚¥¬πÈ”Àπ—° (§à“‡©≈’Ë¬±§à“‡∫’Ë¬ß

‡∫π¡“μ√∞“π) μ“¡≈”¥—∫  ¢âÕ°”Àπ¥∑“ß‡§¡’·≈–°“¬¿“æ¢Õßº≈¡–μŸ¡ ¡’¥—ßπ’È ª√‘¡“≥§«“¡™◊Èπ ª√‘¡“≥‡∂â“√«¡

·≈–ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥ ‰¡à‡°‘π 9, 3 ·≈– 1% ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈

95% ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 50% ·≈–ª√‘¡“≥ “√ °—¥¥â«¬πÈ” ‰¡àπâÕ¬°«à“ 14, 37 ·≈– 45% ‚¥¬πÈ”Àπ—°

μ“¡≈”¥—∫ °“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’ TLC æ∫ “√ imperatorin

§” ”§—≠ : Aegle marmelos, Rutaceae, º≈¡–μŸ¡, ¢âÕ°”Àπ¥

Received date 28/01/16 Accepted date 18/10/17



353

Abstract

Physico-chemical specification of Bael fruit

Apirak Sakpetch*
,†, Duangpen Pattamadilok*, Sirikarn Thana-ariyaroj*,

Peradhama Thiemthieprat*, Sakwichai Ontong*, Nuchattra Chansuvanich*

*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000
†Corresponding author: Apirak.s@dmsc.mail.go.th

Study on physico-chemical characteristics of Bael fruits [Aegle marmelos (L.) Corrêa] family Rutaceae
aimed to obtain specification data to establish standard for chemical quality control for this kind of medicinal
plant. From 29 samples of Bael fruits were collected from natural sources and traditional drugstores during
June 2011 - April 2013. Chemical identifications using color reaction and thin layer chromatography and
evaluation of physico-chemical properties including contents of water, total ash, acid-insoluble ash, 95%etha-
nol extractive, 50%ethanol extractive and water extractive were performed. The percentage of these values
were calculated. Study on color reaction of ethanolic extract of Bael fruits exhibited positive result with
Liebermann Burchard, Shinodaûs and 1% FeCl3. It also showed to clear the color of KMnO4 solution. In
chemical identification by TLC technique, silica gel GF254 was used as stationary phase and mixture of
toluene and ether (3 : 2) was used as mobile phase. Spot of imperatorin could be observed at Rf value of 0.67.
Contents of water, total ash, acid-insoluble ash, 95%ethanol extractive, 50%ethanol extractive and water
extractive were (mean±sd) 8.05±1.44, 3.15±031, 0.15±0.11, 15.78±3.71, 41.36±6.58 and 49.93±5.71% w/w,
respectively. Standard for chemical quality control of Bael fruits should be established. Content of water
content, total ash and acid-insoluble ash content should be not more than 9, 3 and 1% w/w, respectively.
95%ethanol, 50% ethanol and water extractive values should be not less than 14, 37 and 45% w/w,
respectively. In chemical identification by TLC technique, imperatorin could be observed.

Key words: Aegle marmelos, Rutaceae, Bael fruit, specification

∫∑π”
¡–μŸ¡ ¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Aegle marmelos

(L.) Corrêa «ß»å Rutaceae ¡’™◊ËÕÕ◊Ëπ Ê ‰¥â·°à °–∑—π

μ“‡∂√, μÿà¡μ—ß, μŸ¡ (ªíμμ“π’), æ–‚πß§å (‡¢¡√), ¡–

ªîπ (¿“§‡Àπ◊Õ), ¡–ªî à“ (°–‡À√’Ë¬ß ·¡àŒàÕß Õπ), Bael

fruit tree, Bengal Quince, Bilak[1] ‡ªìπ‰¡â¬◊πμâπ

 Ÿß 10 - 15 ‡¡μ√ „∫‡ªìπ„∫ª√–°Õ∫·∫∫π‘È«¡◊Õ

‡√’¬ß ≈—∫ „∫¬àÕ¬√Ÿª«ß√’À√◊Õ√Ÿª‰¢à·°¡„∫ÀÕ° °«â“ß

2 - 7 ‡´πμ‘‡¡μ√ ¬“« 4 - 13 ‡´πμ‘‡¡μ√ ¢Õ∫„∫

À¬—°¡π ¥Õ°ÕÕ°‡ªìπ™àÕ∑’ Ë´Õ°„∫·≈–ª≈“¬°‘ Ëß

°≈’∫¥Õ°¥â“ππÕ° ’‡¢’¬«ÕàÕπ ¥â“π„π ’π«≈ „∫·≈–

¥Õ°¡’°≈‘ËπÀÕ¡ º≈‡ªìπº≈ ¥ ‡π◊ÈÕ„π ’‡À≈◊Õß ¡’πÈ”

‡¡◊Õ°[2] °“√·æ∑¬åæ◊Èπ∫â“π‰∑¬¡’°“√„™âº≈¡–μŸ¡∑’Ë¬—ß

‰¡à ÿ° Ω“π∫“ß Ê  ¥À√◊Õ·Àâß ™ß√—∫ª√–∑“π·°â

∑âÕß‡ ’¬ ·°â∫‘¥ ·°â‚√§°√–‡æ“–Õ“À“√ Ω“¥ ¡“π

‡®√‘≠Õ“À“√ ·°â∏“μÿæ‘°“√ ¢—∫º“¬≈¡ ∫”√ÿß°”≈—ß

º≈·°à ÿ°∑ÿ∫‡ª≈◊Õ°„Àâ·μ° μâ¡∑—Èß≈Ÿ°°—∫πÈ”μ“≈·¥ß

‡ªìπ¬“√–∫“¬∑âÕß ·°â√âÕπ„π°√–À“¬πÈ” ·°â¡Ÿ°‡≈◊Õ¥



354

∫‘¥‡√◊ÈÕ√—ß ¡–μŸ¡∑—Èß 5  à«π (√“° ≈”μâπ „∫ ¥Õ°

·≈–º≈) ·°âª«¥»’√…– μ“≈“¬ ‡®√‘≠Õ“À“√ ≈¥

§«“¡¥—π‚≈À‘μ Ÿß[3]

 “√‡§¡’∑’Ëæ∫„πº≈¡–μŸ¡ ‡™àπ marmelosin

(imperatorin), luvangetin, aurapten, psoralen,

marmelide, tannin ·≈–„π à«πÕ◊Ëπ Ê ¢Õß¡–μŸ¡

‡™àπ „∫¡–μŸ¡ æ∫ “√ skimmianine, aeglin, ru-

tin, γ-sitosterol, β-sitosterol, flavone, lupeol,

cineol, citral, glycoside, O-isopentenyl,

halfordiol, marmeline, citronellal, eugenol,

marmesinin, cuminaldehyde, phenylethyl

cinnamamides ‡ª≈◊Õ°μâπ æ∫ “√ fagarine,

marmin πÈ”¡—πÀÕ¡√–‡À¬ æ∫ “√ D-limonene, A-

D-phellandrene, cineol, citronellal, citral, p-

cymene, cumin aldehyde πÈ”¡—π®“°‡¡≈Á¥ æ∫ “√

palmitic acid, stearic acid, oleic acid, linoleic

acid, l inolenic acid[4] ° ‘ Ë ßÕ àÕπ æ∫ “√

xanthotoxin, marmisin, scopoletin √“° æ∫ “√

aeglemarmelosina, skimmiamine, marmelosin,

aurapten, epoxyaurapten, marmin[5] ‡ªìπμâπ

‚§√ß √â“ß∑“ß‡§¡’¢Õß “√‡§¡’∫“ß™π‘¥ · ¥ß„π√Ÿª∑’Ë

1

°“√» ÷°…“π ’ È¡ ’ « —μ∂ ÿª√– ß§ å ‡æ ◊ Ë Õ» ÷°…“

§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ ´÷Ëßª√–°Õ∫¥â«¬

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’ ª√‘¡“≥§«“¡™◊ Èπ

ª√‘¡“≥‡∂â“√«¡ ª√‘¡“≥‡∂â“∑’ Ë‰¡à≈–≈“¬„π°√¥

ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ “√

 °—¥¥â«¬‡Õ∑“πÕ≈ 50% ·≈–ª√‘¡“≥ “√ °—¥¥â«¬πÈ”

´÷Ëß¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“π’È “¡“√∂π”‰ª®—¥∑”¢âÕ

°”Àπ¥§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¡–μŸ¡ ‡æ◊ËÕª√–‚¬™πå

„π°“√§«∫§ÿ¡§ÿ≥¿“æ«—μ∂ÿ¥‘∫ μ≈Õ¥®π°“√«‘®—¬

·≈–æ—≤π“μ”√—∫¬“∑’Ë¡’ à«πª√–°Õ∫¢Õßº≈¡–μŸ¡

μàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

1. «— ¥ÿ

1.1 μ—«Õ¬à“ßº≈¡–μŸ¡

μ—«Õ¬à“ßº≈¡–μŸ¡ ∑—Èßμ—«Õ¬à“ß ¥·≈–μ—«Õ¬à“ß

·Àâß ®”π«π 29 μ—«Õ¬à“ß √«∫√«¡®“°·À≈àßμà“ß Ê

∑—Èß·À≈àß∏√√¡™“μ‘·≈–√â“π ¡ÿπ‰æ√ ®”π«π 29

μ—«Õ¬à“ß „π√–À«à“ß‡¥◊Õπ¡‘∂ÿπ“¬π 2554 - ‡¡…“¬π

2556 π”º≈¡–μŸ¡ ¥ (º≈·°à·μà¬—ß‰¡à ÿ°) ¡“≈â“ß„Àâ

 –Õ“¥ Ω“π‡ªìπ·«àπ·≈â«º÷Ëß„Àâ·Àâß π”‰ªÕ∫„πμŸâÕ∫

√Ÿª∑’Ë 1  Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ ”§—≠∫“ß™π‘¥∑’Ëæ∫„πº≈¡–μŸ¡

O OO

O

 

OO O

 
OO O

O

 

imperatorin (marmelos psoralen marmelide 

O OO  
O OO

OCH3

 
aurapten luvangetin 

imperatorin (marmelosin) psoralen marmelide

aurapten luvangetin
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√âÕπ∑’ ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 8

™—Ë«‚¡ßμàÕ«—π π“π 3 «—π ®“°π—Èππ”¡“∫¥‡ªìπºß

≈–‡Õ’¬¥ ºà“π·√àß‡∫Õ√å 180 ·≈â«‡°Á∫„π¢«¥·°â« ’™“

ªî¥ π‘∑  à«πº≈¡–μŸ¡·Àâß π”¡“Õ∫‰≈à§«“¡™◊Èπ„π

μŸâÕ∫√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1

™—Ë«‚¡ß ·≈â«π”¡“∫¥‡ªìπºß≈–‡Õ’¬¥ ºà“π·√àß‡∫Õ√å 180

·≈â«‡°Á∫„π¢«¥·°â« ’™“ªî¥ π‘∑

1.2  “√¡“μ√∞“π imperatorin §«“¡

∫√‘ ÿ∑∏‘Ï ≥ 98.0% (Sigma, India)

1.3  “√‡§¡’·≈–μ—«∑”≈–≈“¬ chloroform AR

(RCI Labscan Limited, Thailand), diethyl ether

(Merck, Germany), hexane (Merck, Germany),

methanol AR (Merck, Germany), toluene

(Fisher Scientific, UK), ethanol, DI water, hy-

drochloric acid (Merck, Germany), sulfuric acid

(Labscan, Thailand), ferric chloride (BDH, UK),

potassium permanganate (BDH, UK)

1.4 ‡§√◊ËÕß¡◊Õ ‡§√◊ËÕß∫¥ ¡ÿπ‰æ√, ‡§√◊ËÕß·√àß

(Laboratory Test Sieve, UK), μ Ÿ âÕ∫√ âÕπ

(Memmert, Germany), ‡§√◊ËÕß™—Ëß‰øøÑ“ §«“¡

≈–‡Õ’¬¥ 0.1 ¡‘≈≈‘°√—¡ (Mettler-Toledo, Switzer-

land), ‡μ“‡º“Õÿ≥À¿Ÿ¡‘ Ÿß (Thermolyne, USA), UV

cabinet (CAMAG, Switzerland), TLC plate

heater (CAMAG, Switzerland), Õà“ßπÈ”√âÕπ, ™ÿ¥

 °—¥ “√ ª√–°Õ∫¥â«¬ round bottom flask, heat-

ing mantle, condenser ·≈–‡§√◊ËÕß∑”πÈ”‡¬Áπ

À¡ÿπ‡«’¬π

1.5 «— ¥ÿ«‘∑¬“»“ μ√å·≈–‡§√◊ËÕß·°â« TLC

plate ™π‘¥ Silica gel GF254 (E. Merck, Ger-

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

°√–¥“…°√Õßª√“»®“°‡∂â“ ‡∫Õ√å 41 (Whatman,

UK), °√–¥“…≈‘μ¡—  (Merck, Germany), magne-

sium ribbon, ¢«¥™—Ëß, ∂â«¬°√–‡∫◊ÈÕß, ∂â«¬√–‡À¬,

‚∂¥Ÿ¥§«“¡™◊Èπ, ¢«¥ª√—∫ª√‘¡“μ√ ¢π“¥ 2 ¡‘≈≈‘≈‘μ√

(Pyrex, USA), pasture pipette

2. «‘∏’°“√»÷°…“

2.1 °“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’ (Chemical

Identification)[6]

1) °“√μ√«® Õ∫‡∫◊ÈÕßμâπ ‚¥¬ªØ‘°‘√‘¬“

°“√‡°‘¥ ’

°“√‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß

™—Ëßºß¡–μŸ¡ 0.5 °√—¡ „ à„π round bot-

tom flask ‡μ‘¡‡Õ∑“πÕ≈ 95% ª√‘¡“μ√ 20 ¡‘≈≈‘≈‘μ√

 °—¥‚¥¬«‘∏’μâ¡ °—¥ (reflux) ‡ªìπ‡«≈“ 10 π“∑’

°√Õßºà“π°√–¥“…°√Õß π” “√≈–≈“¬∑’Ë°√Õß‰¥â‰ª

∑”°“√∑¥ Õ∫μàÕ„π¢âÕ °.-ß.

°. Liebermann Burchard test ‚¥¬

π” “√≈–≈“¬μ—«Õ¬à“ß ª√‘¡“μ√ 2 ¡‘≈≈‘≈‘μ√ ¡“√–‡À¬

·Àâß∫πÕà“ßÕ—ß‰ÕπÈ” ®“°π—Èπ≈–≈“¬°≈—∫¥â«¬·Õ´‘μ‘°

·Õπ‰Œ‰¥√¥å 0.5 ¡‘≈≈‘≈‘μ√ ¥Ÿ¥ “√≈–≈“¬„ àÀ≈Õ¥

∑¥≈Õß ®“°π—Èπ ‡μ‘¡°√¥°”¡–∂—πÕ¬à“ß™â“ Ê ª√‘¡“μ√

1 ¡‘≈≈‘≈‘μ√ ®π‡ÀÁπ‡ªìπ Õß™— Èπ  —ß‡°μ√Õ¬μàÕ

√–À«à“ß “√≈–≈“¬∑—Èß Õß™—Èπ

¢. À¬¥ “√≈–≈“¬‡øÕ√‘°§≈Õ‰√¥å 1%

®”π«π 2 - 3 À¬¥ ≈ß„π “√≈–≈“¬μ—«Õ¬à“ß ª√‘¡“μ√

1 ¡‘≈≈‘≈‘μ√  —ß‡°μ ’∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª

§. Shinodaûs test π” “√≈–≈“¬μ—«Õ¬à“ß

ª√‘¡“μ√ 2 ¡‘≈≈‘≈‘μ√ ¡“‡μ‘¡°√¥‡°≈◊Õ‡¢â¡¢âπ 2 - 3

À¬¥ ·≈â«‡μ‘¡≈«¥·¡°π’‡´’¬¡™‘Èπ‡≈Á° Ê 3 - 4 ™‘Èπ

 —ß‡°μ ’¢Õß “√≈–≈“¬∑’Ë‡°‘¥¢÷Èπ

ß. À¬¥ “√≈–≈“¬‚æ·∑ ‡´’¬¡‡ªÕ√å-

·¡ß°“‡πμ ®”π«π 1 - 2 À¬¥ ≈ß„π “√≈–≈“¬

μ—«Õ¬à“ß ª√‘¡“μ√ 2 ¡‘≈≈‘≈‘μ√  —ß‡°μ ’∑’Ë‡ª≈’Ë¬π
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·ª≈ß‰ª

2) °“√μ√«®¬◊π¬—π ‚¥¬«‘∏’‚§√¡“‚∑°√“øï

º‘«∫“ß (thin layer chromatography)

°“√‡μ√’¬¡μ—«Õ¬à“ß

™—Ëßºß¡–μŸ¡ 1 °√—¡ „ à„π round bottom flask

‡μ‘¡‡Œ°‡´π ª√‘¡“μ√ 20 ¡‘≈≈‘≈‘μ√  °—¥‚¥¬«‘∏’μâ¡

 °—¥ (reflux) ‡ªìπ‡«≈“ 20 π“∑’ °√Õßºà“π°√–¥“…

°√Õß π” “√≈–≈“¬∑’Ë‰¥â‰ª√–‡À¬≈¥ª√‘¡“μ√‡À≈◊Õ 2

¡‘≈≈‘≈‘μ√

°“√‡μ√’¬¡ “√≈–≈“¬ “√¡“μ√∞“π

≈–≈“¬ “√ imperatorin ¥â«¬‡¡∑“πÕ≈ „Àâ‰¥â

§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√

√–∫∫‚§√¡“‚∑°√“øï

«—Ø¿“§§ß∑’Ë silica gel 60 GF254

§«“¡Àπ“ 0.25 ¡‘≈≈‘‡¡μ√

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

Õ—μ√“ à«π 3 : 2

√–¬–∑“ß°“√‡§≈◊ËÕπ∑’Ë -

¢Õß«—Ø¿“§‡§≈◊ËÕπ∑’Ë 10 ‡´πμ‘‡¡μ√

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

 “√≈–≈“¬μ—«Õ¬à“ß

5 ‰¡‚§√≈ ‘μ√  ”À√ —∫

 “√≈–≈“¬¡“μ√∞“π

°“√μ√«®«—¥ ¿“¬„μâ· ßÕ—≈μ√â“‰«‚Õ‡≈μ ∑’Ë

§«“¡¬“«§≈◊Ëπ 365 ·≈– 254 π“‚π‡¡μ√

2.2 °“√ª√–‡¡ ‘π§ÿ≥ ¡∫—μ ‘∑“ß‡§¡’·≈–

°“¬¿“æ[7]

1) ª√‘¡“≥§«“¡™◊Èπ ‚¥¬«‘∏’ loss on dry-

ing

™—Ëßºß¡–μŸ¡ πÈ”Àπ—° 5 °√—¡ (™—ËßÕ¬à“ß

≈–‡Õ’¬¥ ∑»π‘¬¡ 4 μ”·Àπàß) „ à„π¢«¥™—Ëß∑’Ë∑√“∫

πÈ”Àπ—°·πàπÕπ π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß μ—Èß∑‘Èß‰«â„Àâ‡¬Áπ·≈â«™—Ëß

À“πÈ”Àπ—° ®“°π—Èππ”‰ªÕ∫´È”∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ∑‘Èß‰«â„Àâ‡¬Áπ ·≈â«™—ËßÀ“

πÈ”Àπ—° ∑”´È”®π‰¥âπÈ”Àπ—°§ß∑’Ë (πÈ”Àπ—°∑’Ë‰¥â®“°

°“√™—Ëß 2 §√—Èßμ‘¥μàÕ°—π ¡’§à“§«“¡·μ°μà“ß‰¡à‡°‘π 0.5

¡‘≈≈‘°√—¡) ®“°π—Èπ π”¡“§”π«≥À“§à“√âÕ¬≈–¢ÕßπÈ”

Àπ—°∑’ËÀ“¬‰ª

2) ª√‘¡“≥‡∂â“√«¡

™—Ëßºß¡–μŸ¡ πÈ”Àπ—° 3 °√—¡ (™—ËßÕ¬à“ß

≈–‡Õ’¬¥ ∑»π‘¬¡ 4 μ”·Àπàß) „ à„π∂â«¬°√–‡∫◊ÈÕß∑’Ë

∑√“∫πÈ”Àπ—°·πàπÕπ ‡º“„π‡μ“‡º“ ‚¥¬§àÕ¬ Ê

‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘®π∂÷ß 450 Õß»“‡´≈‡´’¬  ®π‡°‘¥°“√

‡º“‰À¡âÕ¬à“ß ¡∫Ÿ√≥å ®–‰¥â‡∂â“ ’¢“« (‡∂â“ª√“»®“°

§“√å∫Õπ) ∑‘Èß‰«â„Àâ‡¬Áπ·≈â«™—ËßÀ“πÈ”Àπ—° ∂â“¬—ß‰¡à‰¥â

‡∂â“ ’¢“«„Àâμ—Èß∂â«¬°√–‡∫◊ÈÕß∑‘Èß‰«â„Àâ‡¬Áπ §àÕ¬‡μ‘¡πÈ”

°≈—Ëπª√–¡“≥ 2 ¡‘≈≈‘≈‘μ√ π”‰ª√–‡À¬·Àâß∫πÕà“ß

πÈ”√âÕπ ·≈â«π”¡“‡º“´È”Õ’°§√—Èß ®π‰¥âπÈ”Àπ—°§ß∑’Ë

§”π«≥À“§à“√âÕ¬≈–¢Õßª√‘¡“≥‡∂â“®“°ºß¡–μŸ¡∑’Ë„™â

3) ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥

π”∂â«¬°√–‡∫◊ÈÕß∑’Ë¡’‡∂â“ ’¢“« ®“°¢âÕ 2)

¡“‡μ‘¡°√¥‡°≈◊Õ∑’Ë¡’§«“¡‡¢â¡¢âπ 2 ‚¡≈“√å ªî¥Ω“

∂â«¬°√–‡∫◊ÈÕß¥â«¬°√–®°π“Ãî°“ ·≈â«π”‰ªμâ¡‡ªìπ

‡«≈“ 5 π“∑’ °√Õß¥â«¬°√–¥“…°√Õß™π‘¥∑’Ëª√“»

®“°‡∂â“ ≈â“ßμ–°Õπ¥â«¬πÈ”√âÕπ®ππÈ”≈â“ßμ–°Õπ¡’

§«“¡‡ªìπ°≈“ß‡¡◊ËÕ∑¥ Õ∫¥â«¬°√–¥“…≈‘μ¡—  ®“°

π—Èππ”‡∂â“∑’Ë°√Õß‰¥â·≈–°√–¥“…°√Õß™π‘¥∑’Ëª√“»

®“°‡∂â“„ à„π∂â«¬°√–‡∫◊ÈÕß„∫‡¥‘¡·≈â«∑”„Àâ·Àâß∫π

‡μ“‰øøÑ“ ®“°π—Èππ”‰ª‡º“∑’ËÕÿ≥À¿Ÿ¡‘ 500 Õß»“

‡´≈‡´’¬  ®π‰¥âπÈ”Àπ—°§ß∑’Ë §”π«≥§à“√âÕ¬≈–¢Õß

‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥®“°ºß¡–μŸ¡∑’Ë„™â

4) ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 95%

 °—¥ºß¡–μŸ¡ πÈ”Àπ—° 5 °√—¡ (™—ËßÕ¬à“ß
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μ“√“ß∑’Ë 1 º≈°“√μ√«® Õ∫‡∫◊ÈÕßμâπ‚¥¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’¢Õß “√ °—¥‡Õ∑“πÕ≈®“°º≈¡–μŸ¡

≈”¥—∫∑’Ë °“√∑¥ Õ∫‡∫◊ÈÕßμâπ º≈°“√∑¥ Õ∫

1 Liebermann Burchard test «ß·À«π ’πÈ”μ“≈√–À«à“ß™—Èπ¢Õß “√≈–≈“¬

·≈– “√≈–≈“¬™—Èπ∫π ’‡¢’¬«

2 Shinodaûs test  “√≈–≈“¬ ’™¡æŸ

3  “√≈–≈“¬‡øÕ√å√‘°§≈Õ‰√¥å 1%  “√≈–≈“¬ ’‡¢’¬«

4  “√≈–≈“¬‚æ·∑ ‡´’¬¡‡ªÕ√å·¡ß°“‡πμ  ’¢Õß “√≈–≈“¬‚æ·∑ ‡´’¬¡‡ªÕ√å·¡ß°“‡πμÀ“¬‰ª

≈–‡Õ’¬¥ ∑»π‘¬¡ 4 μ”·Àπàß) ¥â«¬‡Õ∑“πÕ≈ 95%

®”π«π 100 ¡‘≈≈‘≈‘μ√ „π¢«¥·°â«∑’Ë¡’Ω“ªî¥ π‘∑π“π

24 ™—Ë«‚¡ß ‚¥¬‡¢¬à“∫àÕ¬ Ê ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß ·≈â«

μ—Èß∑‘Èß‰«âπ“π 18 ™—Ë«‚¡ß ®“°π—Èπ °√Õßºà“π°√–¥“…

°√ÕßÕ¬à“ß√«¥‡√Á« ·≈â«π” “√≈–≈“¬∑’ Ë°√Õß‰¥â

ª√‘¡“μ√ 20 ¡‘≈≈‘≈‘μ√ „ à„π∂â«¬√–‡À¬∑’Ë∑√“∫πÈ”

Àπ—°·πàπÕπ π”‰ª√–‡À¬·Àâß∫πÕà“ßπÈ”√âÕπ ®“°

π—Èππ”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡´’¬  ®π‰¥âπÈ”

Àπ—°§ß∑’Ë §”π«≥§à“√âÕ¬≈–¢Õßª√‘¡“≥ “√ °—¥∑’Ë

‰¥â®“°ºß¡–μŸ¡∑’Ë„™â

5) ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 50%

∑”‡™àπ‡¥’¬«°—∫°“√À“ª√‘¡“≥ “√ °—¥

¥â«¬‡Õ∑“πÕ≈ 95%  ·μà‡ª≈’Ë¬πμ—«∑”≈–≈“¬‡ªìπ

‡Õ∑“πÕ≈ 50% ·∑π

6) ª√‘¡“≥ “√ °—¥¥â«¬πÈ”

∑”‡™àπ‡¥’¬«°—∫°“√À“ª√‘¡“≥ “√ °—¥

¥â«¬‡Õ∑“πÕ≈ 95% ·μà‡ª≈’Ë¬πμ—«∑”≈–≈“¬‡ªìππÈ”∑’Ë

Õ‘Ë¡μ—«¥â«¬§≈Õ‚√øÕ√å¡·∑π

º≈°“√»÷°…“

1. °“√μ√«®‡Õ°≈—°…≥å∑“ß‡§¡’ (Chemical

Identification)

1.1 °“√μ√«® Õ∫‡∫◊ÈÕßμâπ ‚¥¬ªØ‘°‘√‘¬“

°“√‡°‘¥ ’

º≈°“√μ√«® Õ∫‡∫◊ÈÕßμâπ‚¥¬ªØ‘°‘√‘¬“°“√

‡°‘¥ ’„πº≈¡–μŸ¡ ®”π«π 29 μ—«Õ¬à“ß · ¥ß„π

μ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 2

1.2 °“√μ√«®¬◊π¬—π ‚¥¬«‘∏ ’‚§√¡“‚∑

°√“øïº‘«∫“ß (thin layer chromatography)

°“√μ√«®‡Õ°≈—°…≥å¥â«¬«‘∏’‚§√¡“‚∑°√“øï

º‘«∫“ß¢Õßº≈¡–μŸ¡ ®”π«π 29 μ—«Õ¬à“ß ¥—ß√Ÿª∑’Ë 3

 “¡“√∂ √ÿª≈—°…≥– ”§—≠¢Õß TLC chromato-

gram ¢Õß “√ °—¥‡Œ°‡´π®“°º≈¡–μŸ¡‰¥â¥—ßμ“√“ß∑’Ë

2

2. °“√ª√–‡¡ ‘π§ ÿ≥ ¡∫ —μ ‘∑“ß‡§¡ ’·≈–

°“¬¿“æ

º≈°“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ

¢Õßº≈¡–μŸ¡ ®”π«π 29 μ—«Õ¬à“ß · ¥ß„πμ“√“ß∑’Ë

3

 √ÿª§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ

°“√»÷°…“§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß

º≈¡–μŸ¡ ®”π«π 29 μ—«Õ¬à“ß ‚¥¬°“√À“ª√‘¡“≥

§«“¡™◊Èπ ª√‘¡“≥‡∂â“√«¡ ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π

°√¥ ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥

 “√ °—¥¥â«¬‡Õ∑“πÕ≈ 50% ·≈–ª√‘¡“≥ “√ °—¥

¥â«¬πÈ” æ∫«à“ ¡’§à“‡©≈’Ë¬±§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

‡∑à“° —∫ 8.05±1.44, 3.15±0.31, 0.15±0.11,
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°. Liebermann Burchard Test

«ß·À«π ’πÈ”μ“≈μ√ß√Õ¬μàÕ

™—Èπ “√≈–≈“¬ ·≈– “√≈–≈“¬

™—Èπ∫π ’‡¢’¬« (º≈∫«°)

¢. Shinodaûs Test À≈Õ¥´â“¬

À≈Õ¥§«∫§ÿ¡ À≈Õ¥¢«“  “√

≈–≈“¬ ’™¡æŸ (º≈∫«°)

√Ÿª∑’Ë 2 ªØ‘°‘√‘¬“°“√‡°‘¥ ’¢Õß “√ °—¥‡Õ∑“πÕ≈®“°º≈¡–μŸ¡

§.  “√≈–≈“¬‡øÕ√å√‘°§≈Õ‰√¥å

1%  “√≈–≈“¬μ—«Õ¬à“ß‡ª≈’Ë¬π

‡ªìπ ’‡¢’¬« (º≈∫«°)

ß.  “√≈–≈“¬‚æ·∑ ‡´’¬¡‡ªÕ√å

·¡ß°“‡πμÀ≈Õ¥´â“¬ À≈Õ¥

§«∫§ÿ¡ À≈Õ¥°≈“ß  “√≈–≈“¬

μ—«Õ¬à“ß À≈—ß‡μ‘¡ “√≈–≈“¬

‚æ·∑ ‡ ’́¬¡‡ªÕ√å·¡ß°“‡πμ

std. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 std. std. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 std.

std. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 std. std. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 std.

√Ÿª∑’Ë 3 TLC chromatogram ¢Õß “√ °—¥‡Œ°‡´π®“°º≈¡–μŸ¡ μ—«Õ¬à“ß∑’Ë 1 - 29 std. imperatorin °“√μ√«®«—¥

A. UV 365 π“‚π‡¡μ√

B. UV 254 π“‚π‡¡μ√

A B

A B
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Õ¿‘ª√“¬º≈

º≈°“√»÷°…“∑’Ë‰¥â “¡“√∂π”‰ª„™â„π°“√§«∫§ÿ¡

§ÿ≥¿“æº≈¡–μŸ¡∑—Èß°“√μ√«®«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ

‚¥¬Õ“» —¬ªØ ‘° ‘ √ ‘¬“°“√ ‡° ‘¥  ’·≈–°“√μ√«®

‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß

·≈–°“√μ√«®«‘‡§√“–Àå‡™‘ßª√‘¡“≥‚¥¬„™â¢âÕ°”Àπ¥

§ÿ≥≈—°…≥–¢Õßº≈¡–μŸ¡‡ªìπ‡°≥±å§ÿ≥¿“æ‰¥â

¢âÕ √ÿª

¢âÕ°”Àπ¥§ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈¡–μŸ¡  √ÿª

‰¥â¥—ßπ’È ª√‘¡“≥§«“¡™◊Èπ‰¡à‡°‘π 9% ‚¥¬πÈ”Àπ—°

ª√‘¡“≥‡∂â“√«¡·≈–‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥‰¡à‡°‘π 3

·≈– 0.5% ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ ª√‘¡“≥ “√ °—¥

¥â«¬‡Õ∑“πÕ≈ 95% ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈

50% ·≈–ª√‘¡“≥ “√ °—¥¥â«¬πÈ” ‰¡àπâÕ¬°«à“ 14, 37

·≈– 45% ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ °“√μ√«®‡Õ°≈—°…≥å

∑“ß‡§¡’‚¥¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ æ∫«à“ “√ °—¥‡Õ∑“π

Õ≈®“°º≈¡–μŸ¡„Àâº≈∫«°°—∫ªØ‘°‘√‘¬“ Liebermann

Burchard, Shinodaûs,  “√≈–≈“¬‡øÕ√å√‘°§≈Õ‰√¥å

1% ·≈– “¡“√∂øÕ°®“ß ’¢Õß “√≈–≈“¬‚æ·∑ ‡ ’́¬¡

‡ªÕ√å·¡ß°“‡πμ ‡¡◊ËÕμ√«®‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬

«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß®–μâÕßæ∫ “√ imperatorin

∑’Ë§à“ Rf ‡∑à“°—∫ 0.67

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ ÿ≥°√¡« ‘∑¬“»“ μ√ å°“√·æ∑¬ å

°√–∑√«ß “∏“√≥ ÿ¢ ∑’Ë π—∫ πÿπß∫ª√–¡“≥„π°“√

«‘®—¬π’È

μ“√“ß∑’Ë 2 TLC chromatogram ¢Õß “√ °—¥‡Œ°‡´π

®“°º≈¡–μŸ¡

°“√μ√«®«—¥
spot hRf value

UV 365 UV 254

1 7 - 8 ‡À≈◊Õß quenching

2 14 - 18 ¡à«ß -

3 18 - 19 ‡À≈◊Õß -

4 21 - 25 ‡À≈◊Õß -

5 26 - 32 ‡À≈◊Õß quenching

6 33 - 38 ¡à«ß -

7 38 - 43 - quenching

8 43 - 48 ¡à«ß quenching

9 55 - 60 ‡À≈◊Õß quenching

10* 63 - 70 ‡À≈◊Õß quenching

11 72 - 74 ¡à«ß -

12 77 - 81 ¡à«ß -

*imperatorin

15.78±3.71, 41.36±6.58 ·≈– 49.93±5.71% ‚¥¬

πÈ”Àπ—° μ“¡≈”¥—∫

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È “¡“√∂°”Àπ¥

‡°≥±å„π°“√®—¥∑”¢âÕ°”Àπ¥§ÿ≥¿“æ∑“ß‡§¡’¢Õß

º≈¡–μŸ¡ ‚¥¬°”Àπ¥‡°≥±å Ÿß ÿ¥®“°§à“‡©≈’Ë¬∫«°

10% ¢Õß§à“‡©≈’Ë¬π—Èπ  ”À√—∫ª√‘¡“≥∑’Ë√–∫ÿ«à“ ç‰¡à‡°‘πé

·≈–‡°≥±åμË” ÿ¥®“°§à“‡©≈’Ë¬≈∫¥â«¬ 10% ¢Õß§à“

‡©≈’Ë¬π—Èπ  ”À√—∫ª√‘¡“≥∑’Ë√–∫ÿ«à“ ç‰¡àπâÕ¬°«à“é ¥—ß

μ“√“ß∑’Ë 4
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μ“√“ß∑’Ë 3 º≈°“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õßº≈¡–μŸ¡

ª√‘¡“≥‡∂â“ ª√‘¡“≥ “√ °—¥¥â«¬μ—«∑”≈–≈“¬

(% ‚¥¬πÈ”Àπ—°) (% ‚¥¬πÈ”Àπ—°)

μ—«Õ¬à“ß ª√‘¡“≥§«“¡™◊Èπ ‡∂â“√«¡ ‡∂â“∑’Ë‰¡à≈–≈“¬ ‡Õ∑“πÕ≈ ‡Õ∑“πÕ≈ πÈ”

∑’Ë (% ‚¥¬πÈ”Àπ—°) „π°√¥ 95% 50%

1 7.49 3.06 0.11 15.34 34.21 41.71

2 9.07 3.13 0.13 14.36 43.76 52.62

3 9.18 3.20 0.13 15.87 40.30 50.16

4 8.52 2.97 0.11 17.66 44.93 54.69

5 9.70 3.24 0.08 17.05 44.68 57.37

6 8.54 3.34 0.05 11.63 34.40 47.16

7 9.13 3.09 0.07 16.74 43.15 49.38

8 6.84 3.48 0.01 14.57 39.82 51.10

9 6.08 3.27 0.18 15.02 39.45 50.64

10 8.66 3.00 0.14 18.68 54.80 61.51

11 7.02 3.89 0.08 15.79 47.23 50.08

12 6.40 3.30 0.14 13.48 36.44 48.64

13 7.37 3.11 0.11 9.84 32.50 45.27

14 7.07 3.53 0.06 11.74 34.09 46.73

15 7.16 2.92 0.07 12.69 37.96 49.77

16 7.78 2.71 0.03 13.29 31.33 42.56

17 7.08 3.08 0.13 13.30 36.38 45.27

18 7.28 2.99 0.05 21.55 50.46 59.70

19 9.34 3.00 0.07 18.90 46.69 56.56

20 7.30 3.12 0.11 11.56 40.54 51.25

21 4.76 3.21 0.19 11.25 32.71 46.77

22 6.87 3.66 0.08 10.60 33.41 43.34

23 8.18 3.01 0.22 21.55 47.55 58.57

24 7.71 2.37 0.13 16.98 39.00 49.75

25 8.34 3.31 0.03 17.93 42.90 40.57

26 8.63 2.95 0.17 23.74 53.46 57.32

27 9.79 2.65 0.04 22.03 52.06 51.78

28 10.15 3.53 0.64 14.32 41.35 40.87

29 11.99 3.27 0.04 20.12 43.91 46.86

x 8.05 3.15 0.15 15.78 41.36 49.93

SD 1.44 0.31 0.11 3.71 6.58 5.71
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