
Õß§åª√–°Õ∫∑“ß‡§¡’®“° à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“¬ÿà¡

(Centotheca lappacea (L.) Desv.)

∏«—™™—¬ °¡≈∏√√¡*,  ÿ¿—∑∑√“ √—ß ‘¡“°“√, °ƒ…≥“  ÿæ√√≥, æ√ ‘√‘ √Õ¥‡ ’¬ß≈È”

°√¡°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° °√–∑√«ß “∏“√≥ ÿ¢ ππ∑∫ÿ√’ 11000
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: thavatch2009@gmail.com
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∫∑§—¥¬àÕ

À≠â“¬ÿà¡ À√◊Õ barbed grass (Centotheca lappacea (L.) Desv.) ‡ªìπ ¡ÿπ‰æ√æ◊Èπ∫â“π∑’Ë¡’ √√æ§ÿ≥°“√„™â

„πÀ≠‘ßÀ≈—ß§≈Õ¥‚¥¬°“√√¡À√◊Õπ”¡“μâ¡πÈ”¥◊Ë¡ °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕμ√«® Õ∫Õß§åª√–°Õ∫∑“ß‡§¡’

®“° à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“¬ÿà¡  ‚¥¬°“√«‘‡§√“–Àå¥â«¬‡∑§π‘§μà“ß Ê ‡™àπ ª√‘¡“≥«‘μ“¡‘π·≈–°√¥Õ–¡‘‚π«‘‡§√“–Àå

¥â«¬ HPLC ª√‘¡“≥·√à∏“μÿ·≈–´‘≈‘°“«‘‡§√“–Àå¥â«¬ X-Ray Fluorescence  à«π “√ °—¥À¬“∫·≈–§«—π‰ø∑’Ë

‡°‘¥®“°°“√‡º“«‘‡§√“–Àå¥â«¬ GC-MS  √«¡∂÷ß°“√À“ª√‘¡“≥øïπÕ≈‘°√«¡ ·≈–ª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡ πÕ°®“°

π’È¬—ß¡’°“√μ√«® Õ∫°≈ÿà¡æƒ°…‡§¡’‚¥¬„™â‡∑§π‘§‚§√¡“‚∑°√“øï™π‘¥·ºàπ∫“ß (TLC-phytochemical screening)

º≈°“√»÷°…“æ∫«à“ à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“¬ÿà¡ª√–°Õ∫¥â«¬‚ª√μ’π√âÕ¬≈– 9.08 ‰¢¡—π√âÕ¬≈– 0.25 ª√‘¡“≥‡ âπ„¬

Õ“À“√√«¡ √âÕ¬≈– 71.87 ª√‘¡“≥‡∂â“√«¡√âÕ¬≈– 9.27 ª√‘¡“≥·√à∏“μÿμà“ß Ê √«¡√âÕ¬≈– 13.49 æ∫´‘≈‘°“√âÕ¬≈–

6.15 ·≈–´‘≈‘°Õπ√âÕ¬≈– 2.89 πÕ°®“°π’È¬—ß¡’°√¥Õ–¡‘‚π ·≈–«‘μ“¡‘πμà“ß Ê ‡¡◊ËÕπ”¡“«‘‡§√“–Àå¥â«¬‡∑§π‘§ GC-

MS æ∫«à“ª√–°Õ∫¥â«¬ “√°≈ÿà¡øïπÕ≈‘° °√¥‰¢¡—π ·≈– “√°≈ÿà¡‰ø‚μ ‡μÕ√Õ≈ ‚¥¬æ∫ “√ 4-coumaric acid

·≈– 5,7,4'-trimethoxyflavone ‡ªìπ “√∑’Ë·¬°‰¥â®“°°√–∫«π°“√∑“ß‚§√¡“‚∑°√“øï °“√»÷°…“Õß§åª√–°Õ∫∑“ß

‡§¡’®“°§«—π‰ø∑’Ë‡°‘¥®“°°“√‡º“ºßÀ≠â“¬ÿà¡·Àâß ·≈–§√“∫‡À≈◊Õß∑’Ë‡°‘¥®“°°“√‡º“ æ∫ “√°≈ÿà¡øïπÕ≈‘° ‡™àπ Õπÿ

æ—π∏å¢ÕßøïπÕ≈ ·≈–°√¥‰¢¡—π °“√μ√«®«—¥ª√‘¡“≥øïπÕ≈‘°√«¡μàÕπÈ”Àπ—°ºß·Àâß æ∫«à“¡’ª√‘¡“≥ Ÿß ÿ¥„π “√

 °—¥∑’Ë‰¥â®“°πÈ”μâ¡  à«πª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡∑—ÈßÀ¡¥μàÕπÈ”Àπ—°ºß·Àâß æ∫«à“¡’§à“ Ÿß ÿ¥„π “√ °—¥¥â«¬‡Õ∑“πÕ≈

°“√μ√«® Õ∫æƒ°…‡§¡’‡∫◊ÈÕßμâπ‚¥¬„™â‡∑§π‘§‚§√¡“‚∑°√“øï™π‘¥™—Èπ∫“ß (TLC-phytochemical screening)

‰¡àæ∫ “√°≈ÿà¡·Õ≈§“≈Õ¬¥å  √ÿª‰¥â«à“  à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“¬ÿà¡ª√–°Õ∫¥â«¬‚ª√μ’π  “√°≈ÿà¡øïπÕ≈‘°  “√°≈ÿà¡

‡ø≈‚«πÕ¬¥å ·≈–·√à∏“μÿμà“ß Ê ÷́Ëß‡ªìπ “√æƒ°…‡§¡’‡™‘ß´âÕπ (phytochemical-complex compounds) ∑’ËÕ“®¡’

∫∑∫“∑„π°“√∫”√ÿß√à“ß°“¬¢ÕßÀ≠‘ßÀ≈—ß§≈Õ¥μ“¡À≈—°¿Ÿ¡‘ªí≠≠“‰∑¬

§” ”§—≠ : À≠â“¬ÿà¡, Centotheca lappacea, ´‘≈‘°“, øïπÕ≈‘°, ‡ø≈‚«πÕ¬¥å
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Abstract

Chemical Constituents of Centotheca lappacea (L.) Desv. Aerial Parts

Thavatchai Kamoltham*, Supattra Rungsimakan, Kritsana Supan, Pornsiri Rodsienglump

Department of Thai Traditional and Alternative Medicine, Ministry of Public Health, Tiwanon Road, Nonthaburi
11000, Thailand.
*Corresponding author: thavatch2009@gmail.com

Ya Yum or barbed grass (Centotheca lappacea (L.) Desv.) is a Thai indigenous herbal medicine

that is used to improve postpartum recovery by topical or oral administration. This study was aimed to

investigate the chemical constituents of C. lappacea (L.) Desv. aerial parts by various techniques, e.g.

HPLC, X-ray fluorescence, GC-MS including the determination of total phenolic and flavonoid contents

and TLC-phytochemical screening. Results showed that the percentage of protein, fat, total dietary

fiber, ash content and minerals were 9.08, 0.25, 71.82, 9.27 and 13.49, respectively. Other compounds

were amino acids and vitamins. Silica and silicon were remarkably found in the crude drug sample with

the concentrations of 6.15% and 2.89% dry weight, respectively. GC-MS showed that the aerial parts

consisted of a wide range of compounds, i.e. phenolic compounds, fatty acids and phytosterols. In

addition, 4-coumaric acid and 5,7,4'-trimethoxyflavone were also isolated using column chromatogra-

phy. The smoke of the dried barbed grass and its residue contain compounds such as phenol derivatives

and fatty acids. Furthermore, the highest values of total phenolic and flavonoid contents were obtained

in the hot water extract and in the ethanolic extract, respectively. The alkaloids were not detected in any

extracts by TLC-phytochemical screening. In conclusion, the phytochemical-complex compounds that

were found in the aerial parts of barbed grass such as protein, phenolic compounds, flavonoids and

minerals may play an important role in its traditional use in a postpartum rejuvenating treatment.

Key words:  barbed grass, Centotheca lappacea (L.) Desv., silica, phenolic, flavonoid

ª≈âÕß °“∫„∫¬“« 5-12 ‡´πμ‘‡¡μ√ ‡°≈’È¬ßÀ√◊Õ¡’¢π

μ“¡¢Õ∫ ≈‘Èπ„∫∫“ß „∫‡¥’Ë¬« √Ÿª„∫ÀÕ°°«â“ß °«â“ß

1-2.5 ‡´πμ‘‡¡μ√ ¬“« 5-15 ‡´πμ‘‡¡μ√ ¥â“π∫π

‡°≈’È¬ßÀ√◊Õ¡’¢π·¢Áß‡Õπ ¥â“π≈à“ß‡°≈’È¬ß ‡ âπ„∫

¢π“πμ“¡¬“« ‡ âπ„∫¬àÕ¬ “π°—π‡ªìπ√à“ß·À ™àÕ

¥Õ°·∫∫™àÕ·¬°·¢πß‚ª√àß ¡—°ÕÕ°‡¥’Ë¬« Ê ∑’Ë¢âÕ

º≈·∫∫º≈·Àâß‡¡≈Á¥μ‘¥ √ Ÿª∑√ß√ ’ ¬“« 1-1.2

¡‘≈≈‘‡¡μ√[5,6] À≠â“¬ÿà¡æ∫‰¥â∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬

¢÷Èπμ“¡™“¬ªÉ“ √‘¡∑“ß ·≈–μ“¡√à¡‰¡â∑’Ë™ÿà¡™◊Èπ „πμà“ß

∫∑π”
À≠â“¬ÿà¡‰¥â®“°æ√√≥‰¡â∑’Ë¡’™◊ËÕ«‘∑¬“»“ μ√å«à“

Centotheca lappacea (L.) Desv.[1] ¡’™◊ËÕÕ◊Ëπ ‰¥â·°à

À≠â“À’¬ÿà¡[1], À≠â“Õ’‡Àπ’¬«[2], ‡Àπ’¬«À¡“[2], ‡À≈Á°

‰ºà[2], ¢πÀ¡Õ¬·¡à¡à“¬[2], À≠â“√’·æ√å[3], À≠â“¢π

À¡Õ¬·¡à¡à“¬[4] ·≈– barbed grass[2,4] Õ¬Ÿà„π«ß»å

Poaceae (À√◊Õ Gramineae) ‡ªìπ‰¡â≈â¡≈ÿ°Õ“¬ÿ

À≈“¬ªï ≈”μâπ‡¥’Ë¬«À√◊Õ‡ªìπ°Õ μ—Èßμ√ß ‡°≈’È¬ß  Ÿß 0.4-

1 ‡¡μ√ ¢âÕ ’‡¢’¬«‡¢â¡À√◊Õ ’ÕÕ°¡à«ß ¡’ª≈âÕß 4-7
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ª√–‡∑»æ∫„π·Õø√‘°“ Õ‘π‡¥’¬ ¿Ÿ¡‘¿“§Õ‘π‚¥®’π

¡“‡≈‡´’¬ ÕÕ ‡μ√‡≈’¬ ·≈–À¡Ÿà‡°“–„π¡À“ ¡ÿ∑√

·ª´‘øî°[5,6] À≠â“¬ÿà¡À√◊ÕÀ≠â“À’¬ÿà¡‡ªìπ™◊ËÕ‡√’¬°¢Õß

À≠â“μ“¡ √√æ§ÿ≥æ◊ Èπ∫â“π¢Õß°“√„™â„πºŸ âÀ≠‘ß

À≈—ß§≈Õ¥„π¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡æ◊ËÕ„Àâ¡¥≈Ÿ°

°√–™—∫ √—°…“·º≈ ‚¥¬π”¡“μâ¡πÈ”‡æ◊ËÕ¥◊Ë¡ ”À√—∫

∫”√ÿß√à“ß°“¬ À√◊Õπ”¡“ ÿ¡‰ø„Àâ‡°‘¥§«—π‡æ◊ËÕ√¡

∫“¥·º≈„Àâ·Àâß‡√Á«¥â«¬°“√¬◊π§√àÕ¡À√◊Õπ—Ëß∂à“π[1] §”

«à“ ¬ÿà¡ ‡ªìπ§”„π¿“…“Õ’ “π À¡“¬∂÷ß √—¥‡¢â“ ∫’∫

√«∫‡¢â“‰«â¥â«¬°—π ∑”„Àâ·πàπ¢÷Èπ[1] ™“«æ◊Èπ‡¡◊Õß„πÀ¡Ÿà

‡°“–‚√∑Ÿ¡—π„π¡À“ ¡ÿ∑√·ª´‘øî°„™â„∫¢Õß C.

lappacea (L.) Desv.  ”À√—∫‚√§μ‘¥‡™◊ÈÕ[7] πÈ”μâ¡¢Õß

C. lappacea (L.) Desv.  ”À√—∫Õ“°“√‡≈◊Õ¥‰À≈ÕÕ°

∑“ß™àÕß§≈Õ¥[8] ·≈–¡’°“√„™âª√–‚¬™πå‡ªìπÕ“À“√

 —μ«å[4] °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õß§å

ª√–°Õ∫∑“ß‡§¡’®“° à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“¬ÿà¡ (C.

lappacea (L.) Desv.) ‚¥¬‡∑§π‘§μà“ß Ê ·≈–‡æ◊ËÕ

√«∫√«¡Õß§å§«“¡√Ÿâ‡°’Ë¬«°—∫Õß§åª√–°Õ∫∑“ß‡§¡’

¢ÕßÀ≠â“¬ÿ à¡ ”À√—∫π”‰ª»÷°…“‡æ‘ Ë¡‡μ‘¡∑“ßæ√’

§≈‘π‘°·≈–∑“ß§≈‘π‘°μàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

1. «— ¥ÿ

1.1 μ—«Õ¬à“ßÀ≠â“¬ÿà¡

μ—«Õ¬à“ßÀ≠â“¬ÿà¡ ( à«π‡Àπ◊Õ¥‘π) ∑’Ë·∑â®√‘ß‰¥â√—∫

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å ®“°‚√ßæ¬“∫“≈‡®â“æ√–¬“

Õ¿—¬¿Ÿ‡∫»√ ‰¥â√—∫√–À«à“ß‡¥◊Õπ ‘ßÀ“§¡ æ.». 2557

®“°π—Èππ”¡“Õ∫®π·Àâß ∑’ËÕÿ≥À¿Ÿ¡‘‰¡à‡°‘π 40 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 3 «—π ∫¥‡ªìπºß≈–‡Õ’¬¥ ºà“π

·√àß‡∫Õ√å 80 ‡°Á∫„π¿“™π–ªî¥ π‘∑ªÑÕß°—π§«“¡™◊Èπ

√–¬–‡«≈“„π°“√¥”‡π‘π°“√»÷°…“√–À«à“ß‡¥◊Õπ

 ‘ßÀ“§¡ æ.». 2557 - ‡¥◊Õπ°—π¬“¬π æ.». 2558

1.2  “√‡§¡’·≈–μ—«∑”≈–≈“¬

methanol HPLC, ethanol AR, acetone

AR, hexane AR, chloroform AR, ethyl acetate

AR, deionized water, deuterated-methanol,

anisaldehyde, sulfuric acid, formic acid, gla-

cial acetic acid, bismuth oxynitrate, potas-

sium iodide, diphenylboric acid-2-aminoethyl

ester, 4-coumaric acid, gallic acid, piperine,

rutin, methyl salicylate, quercetin, Folin-

Ciocalteuûs phenol reagent, sodium carbon-

ate, aluminium chloride, vitamin A (β-caro-

tene), vitamin B1, vitamin B2, vitamin C, vi-

tamin E (α-tocopherol), alanine, arginine, as-

partic acid, cysteine, glutamic acid, glycine,

histidine, isoleucine, leucine, lysine, methion-

ine, phenylalanine, proline, serine, threonine,

tryptophan, tyrosine, valine ·≈– Sephadex LH-

20 ( “√‡§¡’„π°“√∑¥≈Õß‡ªìπ™π‘¥∑’ Ë„™â°—∫ß“π

«‘‡§√“–Àå ¬°‡«âπ√–∫ÿ‡ªìπ™π‘¥Õ◊Ëπ) °“√‡μ√’¬¡ reagent

μà“ß Ê μ“¡«‘∏’∑’Ë√–∫ÿ‰«â„π Thai Herbal Pharmaco-

poeia[9]  “√ °—¥‡¢â¡¢âπ 1 mg/ml ·≈– “√¡“μ√∞“π

‡¢â¡¢âπ 10 mg/ml ≈–≈“¬„π methanol

1.3 ‡§√◊ËÕß¡◊Õ

™ÿ¥‡§√◊ËÕß¡◊Õ TLC (Camag Linomat 5 TLC

Automatic Sampler; Camag TLC Visualizer

·≈– Camag TLC Scanner 3), ‡§√◊ËÕß GC-MS

√ÿàπ MS Thermo Polaris Q, with NIST M.S.

search program V 2.0 (2005) ·≈– ‡§√◊ËÕß UV/

Vis Spectrophotometer (Labtech UV2000) ≥

°√¡°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°

‡§√◊ËÕß HPLC (Agilent) ≥  ∂“∫—π§âπ§«â“·≈–
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æ—≤π“º≈‘μ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å

«‘∑¬“‡¢μ∫“ß‡¢π ‡§√◊ËÕß X-Ray Fluorescence

Spectrometer ≥  ∂“∫—π‡∑§‚π‚≈¬’π‘«‡§≈’¬√å·Ààß

™“μ‘ (Õß§å°“√¡À“™π) ®—ßÀ«—¥π§√π“¬° ·≈– ‡§√◊ËÕß

NMR Spectrometer (Bruker 400 MHz) ≥

 ”π—°ß“πæ—≤π“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’·Ààß™“μ‘

®—ßÀ«—¥ª∑ÿ¡∏“π’

2. «‘∏’°“√»÷°…“

2.1 °“√À“ª√‘¡“≥ “√ °—¥·≈–ª√‘¡“≥‡∂â“

°“√À“ª√‘¡“≥ “√ °—¥ (extractive value)

μ“¡«‘∏’∑’Ë√–∫ÿ‰«â„π Thai Herbal Pharmacopoeia[9]

‚¥¬„™âμ—«∑”≈–≈“¬ 3 ™π‘¥ ‰¥â·°à acetone, ‡Õ∑“πÕ≈

·≈–πÈ”  à«π°“√À“ª√‘¡“≥‡∂â“√«¡ (total ash) ‚¥¬

°“√™—Ëßºß·Àâß 2 °√—¡ π”‰ª‡º“∑’ËÕÿ≥À¿Ÿ¡‘‰¡à‡°‘π 500

Õß»“‡´≈‡´’¬  ·≈–™—ËßπÈ”Àπ—°‡∂â“∑’Ë‡À≈◊Õ §”π«≥

√âÕ¬≈–μàÕπÈ”Àπ—°ºß·Àâß[10]

2.2 °“√«‘‡§√“–Àåª√‘¡“≥ “√Õ“À“√

°“√«‘‡§√“–Àåª√‘¡“≥ “√Õ“À“√„πºßÀ≠â“¬ÿà¡

 àßμ—«Õ¬à“ß«‘‡§√“–Àå∑’ Ë ∂“∫—π§âπ§«â“·≈–æ—≤π“

º≈‘μ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å

«‘∑¬“‡¢μ∫“ß‡¢π ‚¥¬ª√—∫‡ß◊ËÕπ‰¢°“√∑¥≈Õßμ“¡

√“¬ß“π¥—ßμàÕ‰ªπ’È ª√‘¡“≥‚ª√μ’π (crude protein)

μ“¡«‘∏’∑’Ë√–∫ÿ„π AOAC (2005)[11] ª√‘¡“≥‰¢¡—π

μ“¡«‘∏’∑’Ë√–∫ÿ„π AOAC (2012)[12] ª√‘¡“≥„¬Õ“À“√

√«¡ (total dietary fiber) μ“¡«‘∏’∑’Ë√–∫ÿ„π AOAC

(2012)[13] ª√‘¡“≥«‘μ“¡‘π·≈–°√¥Õ–¡‘‚π«‘‡§√“–Àå

¥ â«¬ HPLC ‚¥¬ª√—∫‡ß ◊ ËÕπ‰¢°“√∑¥≈Õßμ“¡

√“¬ß“π∑’Ë‰¥âμ’æ‘¡æå·≈â«[14-19] §”π«≥À“ª√‘¡“≥

«‘μ“¡‘π·≈–°√¥Õ–¡‘‚π‚¥¬‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë‰¥â

®“°°√“ø¡“μ√∞“π¢Õß “√¡“μ√∞“π∑’Ë§«“¡‡¢â¡¢âπ

μà“ß Ê  à«π°“√«‘‡§√“–Àåª√‘¡“≥·√à∏“μÿ·≈–´‘≈‘°“

¥â«¬‡∑§π‘§ XRF (X-Ray Fluorescence spec-

troscopy)  àßμ—«Õ¬à“ß«‘‡§√“–Àå∑’Ë ∂“∫—π‡∑§‚π‚≈¬’

π‘«‡§≈’¬√å·Ààß™“μ‘ (Õß§å°“√¡À“™π) ®—ßÀ«—¥π§√π“¬°

®”π«π 5 μ—«Õ¬à“ß ‰¥â·°à ºß ¡ÿπ‰æ√À≠â“¬ÿà¡, ºß

 “√ °—¥‡Õ∑“πÕ≈ 95%, ºß “√ °—¥πÈ”μâ¡, ºß

°≈â«¬ÀÕ¡ ·≈–ºß°≈â«¬πÈ”«â“ °“√‡μ√’¬¡ºß “√

 °—¥πÈ”μâ¡¥â«¬°“√π”ºßÀ≠â“¬ÿà¡·Àâß ª√‘¡“≥ 200

°√—¡ ¡“μâ¡„ππÈ”°≈—Ëπª√‘¡“μ√ 4.5 ≈‘μ√ μâ¡®π

‡¥◊Õ¥ª√–¡“≥ 20 π“∑’ ·≈–ª≈àÕ¬∑‘Èß‰«â„Àâ‡¬Áπ‡ªìπ

‡«≈“ 12 ™—Ë«‚¡ß ®“°π—Èππ”¡“°√Õß ·≈–√–‡À¬·Àâß

 ”À√—∫ºß “√ °—¥·Õ≈°ÕŒÕ≈å‡μ√’¬¡‚¥¬π”ºßÀ≠â“

¬ÿà¡·Àâß 100 °√—¡ À¡—°„πμ—«∑”≈–≈“¬‡Õ∑“πÕ≈ 95%

ª√‘¡“μ√ 2.25 ≈‘μ√ μ—Èß∑‘Èß‰«â 12 ™—Ë«‚¡ß ®“°π—Èππ”

¡“°√Õß ·≈–√–‡À¬·Àâß μ—«Õ¬à“ß‡ª√’¬∫‡∑’¬∫„™âºß

°≈â«¬πÈ”«â“·≈–ºß°≈â«¬ÀÕ¡ ´÷Ëß‰¥â®“°°“√π”‡π◊ÈÕ

º≈¡“Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘‰¡à‡°‘π 40 Õß»“‡´≈‡´’¬ 

∫¥‡ªìπºß≈–‡Õ’¬¥ ºà“π·√àß‡∫Õ√å 80 ‡°Á∫„π¿“™π–

ªî¥ π‘∑ªÑÕß°—π§«“¡™◊Èπ

2.3 °“√μ√«® Õ∫°≈ÿ à¡æƒ°…‡§¡’∫π·ºàπ

TLC (TLC-phytochemical screening)

π”ºßÀ≠â“¬ÿà¡·Àâßª√‘¡“≥ 1 °√—¡ ¡“À¡—°„πμ—«

∑”≈–≈“¬Õ‘π∑√’¬å 5 ™π‘¥ ‰¥â·°à hexane, chloro-

form, acetone, ethanol ·≈–πÈ” ª√‘¡“μ√ 50

¡‘≈≈‘≈‘μ√ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡¢¬à“∑ÿ°™—Ë«‚¡ß„π™à«ß

‡«≈“ 6 ™—Ë«‚¡ß·√° ®“°π—Èππ”¡“°√Õß·≈–√–‡À¬·Àâß

·≈–‡μ√’¬¡‡ªìπ “√≈–≈“¬®“° “√ °—¥À¬“∫ ”À√—∫

π”¡“À¬¥∫π·ºàπ TLC §«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√ „π methanol ‚¥¬À¬¥ª√‘¡“μ√ 5

‰¡‚§√≈‘μ√ «—Ø¿“§‡§≈◊ËÕπ∑’Ë §◊Õ chloroform: metha-

nol (9:1) ·≈– ethyl acetate:methanol:formic

acid:water (50:3:3:6) √–¬–∑“ß°“√‡§≈◊ËÕπ∑’Ë 10

‡´πμ‘‡¡μ√ ¢Õß«—Ø¿“§‡§≈◊ËÕπ∑’Ë ®“°π—Èπμ√«® Õ∫
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 “√¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ∑’Ë§«“¡¬“«§≈◊Ëπ 254

·≈– 366 π“‚π‡¡μ√ ·≈–μ√«® Õ∫°≈ÿà¡ “√¥â«¬

°“√æàπ¥â«¬πÈ”¬“æàπ (reagent) 3 ™π‘¥ ‰¥â·°à

anisaldehyde reagent, natural products re-

agent ·≈– Dragendorffûs reagent

2.4 °“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√

 °—¥¥â«¬ GC-MS

1) ‡μ√’¬¡μ—«Õ¬à“ß«‘‡§√“–Àå‚¥¬∫¥·≈–

 °—¥‚¥¬«‘∏’°“√À¡—°„π acetone ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß

‡¡◊ËÕ§√∫‡«≈“ °√Õß ·≈–π” “√≈–≈“¬ acetone ¡“

∑”„Àâ·Àâß¥â«¬‡§√◊ËÕß√–‡À¬·Àâß·∫∫À¡ÿπ (rotary

evaporator) ®“°π—Èπ≈–≈“¬ “√ °—¥À¬“∫ª√‘¡“≥ 10

¡‘≈≈‘°√—¡„π methanol 1 ¡‘≈≈‘≈‘μ√ °√Õß¥â«¬

Acrodisc 0.45 ‰¡§√Õπ §Õ≈—¡πå√ÿàπ, Thermo TG-

5s-LMS (¬“« 30 ‡¡μ√ ‡ âπºà“π»Ÿπ¬å°≈“ß  ¿“¬„π

0.25 ¡‘≈≈‘‡¡μ√, §«“¡Àπ“¢Õßøî≈å¡ 0.25 ‰¡§√Õπ),

„™â·°ä Œ’‡≈’¬¡‡ªìπ·°ä æ“Õ—μ√“°“√‰À≈ 1 ¡‘≈≈‘≈‘μ√

μàÕπ“∑’, splitless mode, Õÿ≥À¿Ÿ¡‘¢Õß à«π©’¥

 “√ 200 Õß»“‡´≈‡ ’́¬ , ª√‘¡“μ√∑’Ë©’¥ 4 ‰¡‚§√≈‘μ√,

Õÿ≥À¿Ÿ¡‘ oven ‡√‘Ë¡μâπ∑’Ë 60 Õß»“‡´≈‡´’¬  §ß∑’Ë

‡ªìπ‡«≈“ 5 π“∑’  ®“°π— Èπ‡æ‘ Ë¡Õÿ≥À¿Ÿ¡‘®π∂÷ß

300 Õß»“‡´≈‡´’¬  ¥â«¬Õ—μ√“ 8 Õß»“‡´≈‡´’¬ μàÕ

π“∑’

2) ‡μ√’¬¡μ—«Õ¬à“ß§«—π∑’Ë‰¥â®“°°“√‡º“

À≠â“¬ÿà¡ ‚¥¬„™âºßÀ≠â“¬ÿà¡·Àâß 6 °√—¡ ¡“‡º“„π

¿“™π–∑’Ë¡’Ω“ªî¥´÷Ëß∫√√®ÿπÈ”°≈—Ëπ 1 ≈‘μ√ μ—Èß∑‘Èß‰«â 30

π“∑’ ®“°π—Èπ‡°Á∫§«—π à«π∑’Ë≈–≈“¬„ππÈ” (grass

smoke) ‚¥¬π”πÈ”¡“∑”„Àâ·Àâß¥â«¬‡§√◊ËÕß rotary

evaporator ·≈–™–§√“∫‡À≈◊Õß∑’Ë‡°‘¥¢÷Èπ®“°°“√‡º“

(smoke residue) ®“°Ω“ªî¥¥â«¬ methanol

·≈–π”¡“√–‡À¬·Àâß ‡æ◊ËÕπ”‰ª«‘‡§√“–Àå‚¥¬‡∑§π‘§

GC-MS μ“¡«‘∏’«‘‡§√“–Àå¢â“ßμâπ

2.5 °“√·¬°Õß§åª√–°Õ∫‡§¡’¥â«¬‡∑§π‘§ Col-

umn Chromatography

°“√·¬° “√ °—¥À¬“∫·Àâß∑’Ë °—¥¥â«¬μ—«∑”

≈–≈“¬ acetone ®”π«π 13.5 °√—¡ (º≈º≈‘μ√âÕ¬≈–

0.9) ¡“ °—¥¥â«¬μ—«∑”≈–≈“¬ (partition) ™π‘¥μà“ß Ê

‰¥â·°à hexane, ethyl acetate ·≈–πÈ” ·≈–π” “√

 °—¥ à«ππÈ”¡“·¬° “√¥â«¬°√–∫«π°“√∑“ß‚§√¡“-

‚∑°√“øï (Column Chromatography) ‚¥¬„™â

Sephadex LH-20 ª√‘¡“≥ 10 °√—¡ ‡ªìπ«—Ø¿“§ §ß∑’Ë

(stationary phase) ·≈–™–¥â«¬«—Ø¿“§‡§≈◊ËÕπ∑’Ë

(mobile phase) ‰¥â·°à  “√≈–≈“¬∑’Ë‡ªìπ à«πº ¡

√–À«à“ß methanol ·≈–πÈ”®“° 10% methanol ∂÷ß

100% methanol „πª√‘¡“μ√·μà≈– —¥ à«π 200 ml

¥”‡π‘π°“√‡°Á∫ “√≈–≈“¬®“°§Õ≈—¡πå§√—Èß≈– 20 ml

π”‰ª√–‡À¬·Àâß ·≈–√«¡ fraction ‚¥¬μ√«® Õ∫

 “√∑’ Ë‰¥â®“° TLC „™â« —Ø¿“§‡§≈◊ ËÕπ∑’ Ë ethyl

acetate:methanol:formic acid:water (50:3:3:6)

‡¡◊ËÕ√«¡ fraction ∑’Ë¡’Õß§åª√–°Õ∫‡§¡’§≈â“¬°—π

‡¡◊ËÕ„™â à«πº ¡¢Õß methanol ·≈–πÈ”‡ªìπ«—Ø¿“§

‡§≈◊ËÕπ∑’Ë„π°“√™– “√ ∑’Ë fraction 15-20 æ∫ “√ 4-

coumaric acid (8 ¡‘≈≈‘°√—¡ §‘¥‡ªìπ√âÕ¬≈– 0.059

μàÕπ”Àπ—° “√ °—¥) ·≈– fraction ∑’Ë 23-25 æ∫ “√

5,7,4'-trimethoxyflavone (20 ¡‘≈≈‘°√—¡ §‘¥‡ªìπ

√âÕ¬≈– 0.148 μàÕπÈ”Àπ—° “√ °—¥)

2.6 °“√À“ª√‘¡“≥øïπÕ≈‘°√«¡ (total phe-

nolic content) ·≈– ‡ø≈‚«πÕ¬¥å√«¡ (total fla-

vonoid content)

°“√«‘‡§√“–Àåª√‘¡“≥øïπÕ≈‘°√«¡ ‚¥¬«‘∏’∑“ß

‡§¡’´÷Ëßª√—∫«‘∏’«‘‡§√“–Àåμ“¡√“¬ß“π¢Õß Kaisoon et

al.[20] „™âμ—«Õ¬à“ß “√ °—¥ 4 μ—«Õ¬à“ß®“°μ—«∑”

≈–≈“¬ acetone, ethanol, πÈ” ·≈–πÈ”μâ¡ ‚¥¬™—Ëß

ºßÀ≠â“¬ÿà¡·Àâß 5 °√—¡ ·≈–‡μ‘¡μ—«∑”≈–≈“¬·μà≈–
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™π‘¥ª√‘¡“μ√ 50 ml μ—Èß∑‘Èß‰«â 24 ™—Ë«‚¡ß ·≈â«°√Õß

‡Õ“‡©æ“– à«π “√≈–≈“¬¡“√–‡À¬·Àâß ™—ËßπÈ”Àπ—°

·≈–‡μ√’¬¡ “√≈–≈“¬¢Õß “√ °—¥§«“¡‡¢â¡¢âπ 1

mg/ml „π ethanol (99%) °“√À“ª√‘¡“≥øïπÕ≈‘°

√«¡ „™â gallic acid (GAE) ‡ªìπ “√¡“μ√∞“π

· ¥ß§à“„π√Ÿª ¡¥ÿ≈¢Õß gallic acid μàÕ “√ °—¥·Àâß

1 °√—¡ ‚¥¬π” “√≈–≈“¬¢Õß “√ °—¥À¬“∫ª√‘¡“μ√

300 μl ¡“∑”ªØ‘°‘√‘¬“°—∫ 10% Folin-Ciocalteu re-

agent 2.25 ml ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 5 π“∑’

·≈â«‡μ‘¡ sodium carbonate solution (60 g/l) 2.25

ml ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 90 π“∑’ «—¥§à“°“√¥Ÿ¥

°≈◊π· ß∑’ Ë§«“¡¬“«§≈◊ Ëπ 725 nm §”π«≥À“

ª√‘¡“≥øïπÕ≈‘°„π√Ÿª ¡¥ÿ≈ gallic acid ®“°°√“ø

¡“μ√∞“π

°“√«‘‡§√“–Àåª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡ ‚¥¬«‘∏’

∑“ß‡§¡’´÷Ëßª√—∫«‘∏’«‘‡§√“–Àåμ“¡√“¬ß“π¢Õß Woisky

·≈– Salatino[21] ‚¥¬„™â quercetin (QE) ‡ªìπ “√

¡“μ√∞“π · ¥ß§à“„π√Ÿª ¡¥ÿ≈¢Õß quercetin μàÕ

 “√ °—¥·Àâß 1 °√—¡ À“ª√‘¡“≥ flavonoid „π “√

 °—¥À¬“∫‚¥¬°“√‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß 1 ml

∑”ªØ‘°‘√‘¬“‡§¡’°—∫ “√≈–≈“¬ 2% aluminium chlo-

ride 1 ml ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 60 π“∑’ «—¥§à“

°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 420 nm §”π«≥

À“ª√‘¡“≥‡ø≈‚«πÕ¬¥å„π√Ÿª ¡¥ÿ≈ quercetin

®“°°√“ø¡“μ√∞“π

º≈°“√»÷°…“

1. °“√À“ª√‘¡“≥ “√ °—¥·≈–ª√‘¡“≥‡∂â“

°“√À“ª√‘¡“≥ “√ °—¥∑’Ë≈–≈“¬„πμ—«∑”≈–≈“¬

(extractive value)  ”À√—∫§«∫§ÿ¡§ÿ≥¿“æ ¡ÿπ‰æ√

æ∫«à“ª√‘¡“≥ “√ °—¥∑’Ë≈–≈“¬„ππÈ”, ‡Õ∑“πÕ≈  ·≈–

·Õ ‘́‚μπ ¡’§à“ 8.54%, 1.23% ·≈– 0.90% μ“¡≈”¥—∫

 à«πª√‘¡“≥‡∂â“√«¡¡’§à“ 9.27%

2. °“√«‘‡§√“–Àåª√‘¡“≥ “√Õ“À“√·≈–·√à∏“μÿ

¥—ß· ¥ß„πμ“√“ß∑’Ë 1 ·≈– 2

3. °“√μ√«® Õ∫°≈ÿà¡æƒ°…‡§¡’∫π·ºàπ TLC

(TLC-phytochemical screening)

®“°°“√„™â«—Ø¿“§‡§≈◊ ËÕπ∑’ Ë Õß™π‘¥„π°“√

μ“√“ß∑’Ë 1 ª√‘¡“≥ “√Õ“À“√μà“ß Ê „πºßÀ≠â“¬ÿà¡

 “√Õ“À“√ ª√‘¡“≥μàÕ 100 g

Total dietary fiber 71.87 g

Fat 0.25 g

Protein (factor 6.25) 9.08 g

Alanine 613 mg

Arginine 368 mg

Aspartic acid 1,379 mg

Cystine 145 mg

Glutamic acid 1,071 mg

Glycine 479 mg

Histidine 225 mg

Isoleucine 266 mg

Leucine 857 mg

Lysine 425 mg

Methionine 221 mg

Phenylalanine 574 mg

Proline 527 mg

Serine 453 mg

Threonine 352 mg

Tryptophan 110 mg

Tyrosine 202 mg

Valine 488 mg

Vitamin A (β-carotene) 178.87 μg

Vitamin B1 130 μg

Vitamin B2 230 μg

Vitamin C ND

Vitamin E (α-tocopherol) 1,180 μg

*ND - μ√«®‰¡àæ∫
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·¬° “√ °—¥À¬“∫∑’Ë °—¥¥â«¬μ—«∑”≈–≈“¬™π‘¥μà“ß Ê

æ∫«à“ ‡¡◊ËÕ„™â«—Ø¿“§‡§≈◊ËÕπ∑’Ë™π‘¥¡’¢—È« ¡’·∂∫ “√

À≈“¬™π‘¥„π “√ °—¥À¬“∫®“° ethanol ·≈– ac-

etone ¥—ß· ¥ß„π√Ÿª∑’Ë 1A-C ·≈–‡¡◊ËÕμ√«® Õ∫

°≈ÿà¡ “√¥â«¬ natural products reagent æ∫«à“

¡’ “√∑’Ë„Àâº≈∫«°°—∫ reagent ™π‘¥π’È‚¥¬ —ß‡°μ

‡ÀÁπ·∂∫ “√‡√ ◊Õß· ß‡ªìπ ’‡À≈◊Õß¿“¬„μâ· ß

Õ—≈μ√“‰«‚Õ‡≈μ∑’Ë§«“¡¬“«§≈◊Ëπ 366 π“‚π‡¡μ√ ¥—ß

· ¥ß„π√Ÿª∑’Ë 1C  “√¡“μ√∞“π∑’Ë„™â‡ª√’¬∫‡∑’¬∫ §◊Õ

rutin (À¡“¬‡≈¢ 6) °Á®– —ß‡°μ‡ÀÁπ°“√‡√◊Õß· ß

‡ªìπ ’ â¡ °“√μ√«® Õ∫π’È “¡“√∂√–∫ÿ‰¥â«à“πà“®–¡’ “√

°≈ÿà¡ flavonoids ·≈– plant acids ‡¡◊ËÕ„™â«—Ø¿“§

‡§≈◊ËÕπ∑’Ë™π‘¥‰¡à¡’¢—È« ¡’·∂∫ “√À≈“¬™π‘¥„π “√

 °—¥À¬“∫®“° ethanol ·≈– acetone √«¡∂÷ß “√

 °—¥À¬“∫®“° chloroform ¥—ß· ¥ß„π√Ÿª∑’Ë 2A-C

·≈–‡¡◊ËÕμ√«® Õ∫°≈ÿà¡ “√¥â«¬ anisaldehyde re-

agent æ∫«à“¡’ “√∑’Ë„Àâº≈∫«°°—∫ reagent ™π‘¥π’È

‚¥¬ —ß‡°μ‡ÀÁπ·∂∫ “√ ’™¡æŸ À√◊Õ¡à«ß ¿“¬„μâ· ß

∏√√¡™“μ‘ ¥—ß· ¥ß„π√Ÿª∑’Ë 2C °“√μ√«® Õ∫π’È

 “¡“√∂∫Õ°‰¥â«à“πà“®–¡’ “√°≈ÿà¡ terpenes ·≈–

sterols ‡¡◊ËÕμ√«® Õ∫°≈ÿà¡ “√¥â«¬ Dragendorffûs

reagent æ∫«à“ “√ °—¥‰¡à¡’·∂∫ “√∑’Ë‡√◊Õß· ß ’ â¡

¬°‡«âπ “√¡“μ√∞“π piperine ‡∑à“π—Èπ∑’Ë· ¥ß·∂∫

 ’ â¡ °“√μ√«® Õ∫π’È√–∫ÿ‰¥â«à“‰¡à¡’ “√°≈ÿà¡ alkaloid

μ“√“ß∑’Ë 2 ª√‘¡“≥·√à∏“μÿ·≈– “√ª√–°Õ∫ «‘‡§√“–Àå‚¥¬ XRF (X-Ray Fluorescence)

·√à∏“μÿ/ ºßÀ≠â“¬ÿà¡  “√ °—¥πÈ”μâ¡  “√ °—¥·Õ≈°ÕŒÕ≈å ºß°≈â«¬πÈ”«â“ ºß°≈â«¬ÀÕ¡

 “√ª√–°Õ∫ % % (‡Õ∑“πÕ≈ 95%) % %

K 5.22 10.95 16.10 4.09 6.86

Si 2.89 1.77 0.07 0.08 0.03

Ca 1.87 3.14 0.31 0.16 0.20

Cl 1.69 3.96 4.45 0.89 1.46

S 0.48 1.03 0.23 0.09 0.11

Mn 0.43 0.55 0.05 0.02 0.01

P 0.29 0.51 0.17 0.26 0.26

Mg 0.16 1.01 0.32 0.07 0.09

Fe 0.14 0.03 0.02 0.01 0.01

Al 0.11 ND ND ND ND

Zn 0.08 0.04 0.03 0.02 0.01

Cu ND 0.01 ND 0.02 0.02

Rb 0.07 0.23 0.04 0.04 ND

Br 0.03 0.07 0.36 ND 0.02

Sr 0.03 0.08 ND ND ND

Na ND 0.04 ND ND ND

SiO2 6.15 3.78 0.16 0.18 0.07

*ND - μ√«®‰¡àæ∫
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4. °“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√

 °—¥¥â«¬ GC-MS

 “√μà“ß Ê ∑’Ëμ√«®æ∫„π “√ °—¥À¬“∫∑’Ë °—¥

®“°μ—«∑”≈–≈“¬ acetone, §«—π ( à«π∑’Ë≈–≈“¬πÈ”)

∑’Ë‰¥â®“°°“√‡º“À≠â“¬ÿà¡ (grass smoke) ·≈– à«π∑’Ë

‡ªìπ§√“∫‡À≈◊Õß (smoke residue) · ¥ßμ“√“ß∑’Ë 3-

5 μ“¡≈”¥—∫ Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ëμ√«®æ∫„π “√

 °—¥À¬“∫ acetone ¥—ß· ¥ß„πμ“√“ß∑’Ë 3 æ∫«à“

ª√–°Õ∫‰ª¥â«¬ “√°≈ÿà¡‰¡à¡’¢—È« ‰¥â·°à  “√°≈ÿà¡ phy-

tosterols [‡™àπ stigmasterol, β-sitosterol]  “√°≈ÿà¡

°√¥‰¢¡—π [‡™àπ palmitic acid] ·≈– “√ α-toco-

pherol ‡ªìπμâπ πÕ°®“°π’È¬—ßª√–°Õ∫¥â«¬ “√∑’Ë‰¡à

√Ÿª∑’Ë 1 A-C · ¥ß TLC Chromatogram ¢Õß “√ °—¥À≠â“¬ÿà¡ · ¥ß°“√·¬° “√°≈ÿà¡¡’¢—È« (polar compounds)  “√

 °—¥À≠â“¬ÿà¡‡¢â¡¢âπ 1 mg/ml  “√¡“μ√∞“π‡¢â¡¢âπ 10 mg/ml À¬¥ª√‘¡“μ√ 5 ‰¡‚§√≈‘μ√ «—Ø¿“§‡§≈◊ËÕπ∑’Ë§◊Õ

ethyl acetate:methanol:formic acid:water (50:3:3:6) ≈”¥—∫°“√À¬¥ “√μ“¡À¡“¬‡≈¢ ¥—ßπ’È 1  “√ °—¥

hexane, 2  “√ °—¥ chloroform, 3  “√ °—¥ 95% ethanol, 4  “√ °—¥ acetone, 5  “√ °—¥πÈ”, 6  “√

¡“μ√∞“π rutin, 7  “√¡“μ√∞“π methyl salicylate, 8  “√¡“μ√∞“π gallic acid

√Ÿª∑’Ë 2 A-C · ¥ß TLC Chromatogram ¢Õß “√ °—¥À≠â“¬ÿà¡ · ¥ß°“√·¬° “√°≈ÿà¡‰¡à¡’¢—È« (non-polar compounds)

 “√ °—¥À≠â“¬ÿà¡‡¢â¡¢âπ 1 mg/ml  “√¡“μ√∞“π‡¢â¡¢âπ 10 mg/ml À¬¥ª√‘¡“μ√ 5 ‰¡‚§√≈‘μ√ «—Ø¿“§

‡§≈◊ËÕπ∑’Ë§◊Õ chloroform:methanol (9:1) ≈”¥—∫°“√À¬¥ “√μ“¡À¡“¬‡≈¢ ¥—ßπ’È 1  “√ °—¥ hexane, 2  “√ °—¥

chloroform, 3  “√ °—¥ 95% ethanol, 4  “√ °—¥ acetone, 5  “√ °—¥πÈ”, 6  “√¡“μ√∞“π rutin, 7  “√

¡“μ√∞“π piperine 8  “√¡“μ√∞“π gallic acid
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∑√“∫ Ÿμ√‚§√ß √â“ß∑“ß‡§¡’ (unknown com-

pounds) Õ’°À≈“¬™π‘¥

Õß§åª√–°Õ∫‡§¡’∑’Ëμ√«®æ∫„π§«—π∑’Ë‰¥â®“°

°“√‡º“À≠â“¬ÿà¡ (grass smoke) ‚¥¬«‘‡§√“–Àå®“°

§«—π∑’Ë≈–≈“¬„ππÈ” ·≈–§√“∫‡À≈◊Õß∑’Ë‡°‘¥¢÷Èπ®“°

°“√‡º“ (smoke residue) ¥—ß· ¥ß„πμ“√“ß∑’Ë 4 ·≈–

5 μ“¡≈”¥—∫ ·≈–μ—«Õ¬à“ß Ÿμ√‚§√ß √â“ß∑“ß‡§¡’ ¥—ß

· ¥ß„π√Ÿª∑’Ë 6 æ∫«à“ª√–°Õ∫¥â«¬ “√°≈ÿà¡Õπÿæ—π∏å

¢ÕßøïπÕ≈ (phenol derivatives) ‰¥â·°à  “√°≈ÿà¡

‰´√ ‘ß°Õ≈ (syringols) [‡™ àπ syringol ·≈–

homosyringic acid]  “√°≈ ÿ à¡‰°«Õ–§Õ≈

(guaiacols) [‡™àπ vanillin ·≈– vanillic acid]  “√

√Ÿª∑’Ë 3 GC-MS Chromatogram ¢Õß “√ °—¥À¬“∫À≠â“¬ÿà¡®“° acetone

μ“√“ß∑’Ë 3 Õß§åª√–°Õ∫∑“ß‡§¡’∫“ß™π‘¥¢Õß “√ °—¥À¬“∫®“° acetone «‘‡§√“–Àå‚¥¬‡∑§π‘§ GC-MS

Compounds Formula MW Retention time Area (%)

α-Ionone C13H20O 192 12.26 0.26

β-Ionone C13H20O 192 13.15 0.46

Lauric acid C12H24O2 200 14.28 1.74

ar-Turmerone C15H20O 216 15.85 0.29

Myristic acid C14H28O2 228 17.08 0.60

Pentadecanoic acid C15H30O2 242 18.39 0.50

Phytol C20H40O 296 18.69 4.32

Palmitic acid C16H32O2 256 19.76 41.34

Stearic acid C18H36O2 284 22.05 2.49

α-Tocopherol C29H50O2 430 31.29 0.62

α-Tocopherol quinone C29H50O3 446 31.36 2.07

Campesterol C28H48O 400 32.48 3.69

Stigmasterol C29H48O 412 32.80 5.06

β-Sitosterol C29H50O 414 33.60 6.20

RT: 5.00 - 35.01 SM: 15G
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AA: 1893017.0811.22
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√Ÿª∑’Ë 4 GC-MS Chromatogram ¢Õß§«—π∑’Ë‰¥â®“°°“√‡º“À≠â“ (grass smoke)

μ“√“ß∑’Ë 4 Õß§åª√–°Õ∫∑“ß‡§¡’∫“ß™π‘¥¢Õß§«—π∑’Ë‰¥â®“°°“√‡º“À≠â“¬ÿà¡ «‘‡§√“–Àå‚¥¬‡∑§π‘§ GC-MS

Compounds Formula MW Retention time Area %

Benzyl alcohol C7H8O 108 5.74 0.81

Resorcinol C6H6O2 110 8.36 1.46

2,3-Dihydrobenzofuran C8H8O 120 8.78 1.21

Diosphenol C10H16O2 168 10.11 2.20

Syringol C8H10O3 154 10.98 4.00

4-Hydroxybenzaldehyde C7H6O2 122 11.15 1.40

Vanillin C8H8O3 152 11.80 4.89

Vanillic acid C8H8O4 168 12.50 0.69

2,6-di-tert-Butyl-p-benzoquinone C14H20O2 220 12.88 1.38

4-tert-Butylcatechol C10H14O2 166 13.16 1.09

2,5-di-tert-Butylphenol C10H22O 206 13.51 1.61

5-tert-Butylpyrogallol C10H14O3 182 13.70 1.02

Guaiacylacetone C10H12O3 180 13.78 1.65

Lauric acid C12H24O2 200 14.30 1.57

Syringic aldehyde C9H10O4 182 15.67 0.93

3,4,5-Trimethoxy benzaldehyde C10H12O4 196 16.68 1.42

Palmitic acid C16H32O2 256 19.66 5.22

Oleic acid C18H34O2 282 20.11 2.59

α-Tocopherol acetate C31H52O3 472 31.75 2.09

°≈ÿà¡øïπÕ≈∑’Ë¡’À¡Ÿà·∑π∑’Ëμà“ß Ê (other substituted

phenols) [‡™àπ resorcinol, hydroquinone ·≈– 4-

tert-butylcatechol] °√¥‰¢¡—π (fatty acids)

·≈– “√Õ◊Ëπ∑’Ë‰¡à∑√“∫ Ÿμ√‚§√ß √â“ß∑“ß‡§¡’ (un-

known compounds)

5. °“√·¬°Õß§åª√–°Õ∫∑“ß‡§¡’¥â«¬‡∑§π‘§

Column Chromatography

°“√·¬°Õß§åª√–°Õ∫∑“ß‡§¡’¥â«¬ Sephadex

RT: 5.00 - 35.03 SM: 15G
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RT: 25.58
AA: 644778

RT: 27.47
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AA: 458699 RT: 19.66

AA: 490226
RT: 14.80
AA: 284553 RT: 22.42

AA: 178759 RT: 29.47
AA: 263779

RT: 8.36
AA: 136806

13.51

33.94
5.74
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LH-20 ´÷Ëß‡ªìπ«—Ø¿“§§ß∑’Ë (stationary phase)

‚¥¬„™âμ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë¡’¢—È«‡ªìπμ—«™– “√ „π

°“√»÷°…“π’È„™â à«πº ¡¢Õß methanol ·≈–πÈ”‡ªìπ

«—Ø¿“§‡§≈◊ËÕπ∑’Ë (mobile phase) „π°“√·¬° “√ °—¥

acetone æ∫ “√ 5,7,4'-trimethoxyflavone

 Ÿμ√‚§√ß √â“ß¢Õß “√π’È‰¥â®“°°“√ àßμ—«Õ¬à“ß‡æ◊ËÕ

«‘‡§√“–Àå¥â«¬‡∑§π‘§∑“ß ‡ª°‚∑√ ‚§ªï (Spectros-

copy) ‚¥¬„™â‡§√◊ËÕß 1H NMR (400 MHz) ·≈–μ√«®

 Õ∫πÈ”Àπ—°‚¡‡≈°ÿ≈¥â«¬ GC-MS ¢âÕ¡Ÿ≈ 1H NMR

·≈–πÈ”Àπ—°‚¡‡≈°ÿ≈ Õ¥§≈âÕß°—∫√“¬ß“π«‘®—¬∑’Ë‰¥â¡’

√Ÿª∑’Ë 5 GC-MS Chromatogram ¢Õß§«—π ( à«π∑’Ë‡ªìπ§√“∫‡À≈◊Õß)

μ“√“ß∑’Ë 5 Õß§åª√–°Õ∫∑“ß‡§¡’∫“ß™π‘¥¢Õß§«—π à«π∑’Ë‡ªìπ§√“∫‡À≈◊Õß «‘‡§√“–Àå‚¥¬‡∑§π‘§ GC-MS

Compounds Formula MW Retention time Area (%)

Resorcinol C6H6O2 110 8.36 3.78

Hydroquinone C6H6O2 110 9.68 2.33

3-Methylcatechol C7H8O2 124 9.95 0.76

Diosphenol C10H16O2 168 10.11 1.60

5-Methylresorcinol C7H8O2 124 10.88 1.62

Vanilly alcohol C8H10O3 154 11.16 0.71

4-Ethylresorcinol C8H10O2 138 11.49 0.86

4-Ethylguaiacol C9H12O2 152 12.13 2.48

2,6-di-tert-Butyl-p-benzoquinone C14H20O2 220 12.88 3.17

4-tert-Butylcatechol C10H14O2 166 13.16 1.00

2,5-Dimethoxybenzoic acid C9H10O4 182 13.69 1.41

Guaiacylacetone C10H12O3 180 13.79 2.02

6-Methoxyeugenol C11H14O3 194 16.29 2.96

Homosyringic acid C10H12O5 212 17.13 1.57

Benzyl benzoate C14H12O2 212 17.30 1.24

Palmitic acid C16H32O2 256 19.67 9.95

Oleic acid C18H34O2 282 20.10 1.16

RT: 5.00 - 35.02 SM: 15G
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RT: 19.67
AA: 703441

RT: 12.88
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RT: 16.29
AA: 209151

RT: 8.36
AA: 267395

RT: 22.42
AA: 84418

RT: 17.96
AA: 52822

13.79
10.88 22.42 31.28 33.95

28.5026.515.74
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°“√μ’æ‘¡æå·≈â«[22] πÕ°®“°π’Èæ∫ “√ 4-coumaric

acid ‚¥¬¡’¢âÕ¡Ÿ≈ 1H NMR (400 MHz) ¢Õß “√ 4-

coumaric acid  Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈ 1H NMR ¢Õß

 “√¡“μ√∞“π·≈–√“¬ß“π«‘®—¬∑’Ë‰¥â¡’°“√μ’æ‘¡æå·≈â«[23]

5,7,4'-trimethoxyflavone (C18H16O5; MW

312) 1H NMR data (400 MHz; CD3OD): δ 7.95

(2H, d, J = 9.2 Hz, H-2' and H-6'), 7.10 (2H, d,

J = 8.9 Hz, H-3' and H-5'), 6.81 (1H, d, J = 1.9

Hz, H-8), 6.63 (1H, s, H-3), 6.59 (1H, d, J = 1.9

Hz, H-6), 3.95 (3H, s, OCH3-5), 3.92 (3H, s,

OCH3-7), 3.89 (3H, s, OCH3-4')

4-coumaric acid (C9H8O3; MW 164) 1H

NMR data (400 MHz; CD3OD): δ 7.57 (1H, d, J

= 15.9 Hz, H-7), 7.43 (2H, d, J = 8.6 Hz, H-2

and H-6), 6.76 (2H, d, J = 8.6 Hz, H-3 and H-

5), 6.26 (1H, d, J = 15.8 Hz, H-8)

6. °“√À“ª√‘¡“≥øïπÕ≈‘°√«¡ ·≈–ª√‘¡“≥

‡ø≈‚«πÕ¬¥å√«¡

6.1 °“√À“ª√‘¡“≥øïπÕ≈‘°√«¡

°“√À“ ¡°“√‡™‘ß‡ âπ®“° “√¡“μ√∞“π gal-

lic acid ¡’§à“‡∑à“°—∫ y = 0.0102x - 0.0968 ‚¥¬¡’

R2 = 0.9816 ‡¡◊ËÕ«‘‡§√“–Àå “√ °—¥·≈–π”¡“§”π«≥

ª√‘¡“≥øïπÕ≈‘°√«¡ æ∫«à“ “√ °—¥πÈ”μâ¡¡’ª√‘¡“≥

√Ÿª∑’Ë 6  Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√∑’Ëæ∫„π§«—π®“°

°“√‡º“À≠â“¬ÿà¡

√Ÿª∑’Ë 7  Ÿμ√‚§√ß √â“ß¢Õß “√∫√‘ ÿ∑∏‘Ï∑’ Ë·¬°‰¥â®“°

°√–∫«π°“√‚§√¡“‚∑°√“øï

√Ÿª∑’Ë 8 °√“ø¡“μ√∞“π· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“

°“√¥Ÿ¥°≈◊π·≈–§«“¡‡¢â¡¢âπ¢Õß gallic acid

√Ÿª∑’Ë 9 °√“ø¡“μ√∞“π· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“

°“√¥Ÿ¥°≈◊π·≈–§«“¡‡¢â¡¢âπ¢Õß quercetin

 Ÿß ÿ¥μàÕπÈ”Àπ—°À≠â“·Àâß ¡’§à“‡∑à“°—∫ 1770.49 μg

GAE μàÕ “√ °—¥·Àâß 1 °√—¡ ¥—ß· ¥ß„πμ“√“ß∑’Ë 6

6.2 °“√À“ª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡

°“√À“ ¡°“√‡™‘ß‡ âπ®“° “√¡“μ√∞“π

quercetin ¡’§à“‡∑à“°—∫ y = 0.0428x + 0.0132 ‚¥¬

¡’ R2 = 0.9959 ·≈–ª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡μàÕπÈ”



26

Àπ—°ºßÀ≠â“·Àâß ‡¡◊ËÕ‡∑’¬∫°—∫ “√ quercetin ¡’§à“

 Ÿß ÿ¥„π “√ °—¥ ethanol ́ ÷Ëß¡’§à“‡∑à“°—∫ 618.34 μg

QE μàÕ “√ °—¥·Àâß 1 °√—¡ ¥—ß· ¥ß„πμ“√“ß∑’Ë 6

Õ¿‘ª√“¬º≈

°“√À“ª√‘¡“≥ “√ °—¥„πμ—«∑”≈–≈“¬ æ∫«à“

‡¡◊ËÕ °—¥¥â«¬πÈ”®–¡’ª√‘¡“≥ “√ °—¥ Ÿß∑’Ë ÿ¥¡“°

°«à“°“√ °—¥¥â«¬μ—«∑”≈–≈“¬™π‘¥Õ◊Ëπ æ∫«à“‡ªìπ

 “√„π°≈ÿà¡¡’¢—È« ‰¥â·°à phenolic compounds ·≈–

flavonoids ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥ phenolics ·≈–

flavonoids „π “√ °—¥∑’Ë„™âμ—«∑”≈–≈“¬∑’Ë¡’¢—È«ª“π

°≈“ß·≈–πÈ” æ∫«à“ “√ °—¥ ethanol ·≈– “√ °—¥

acetone ®–¡’ª√‘¡“≥ flavonoid √«¡ Ÿß°«à“ “√

 °—¥πÈ” ·μà “√ °—¥®“°πÈ”μâ¡®–¡’ª√‘¡“≥ pheno-

lics  Ÿß∑’Ë ÿ¥ ∑—Èß “√°≈ÿà¡ phenolics ·≈– “√°≈ÿà¡

flavonoids ¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–[24-25]  à«π “√

∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â®“°°√–∫«π°“√∑“ß‚§√¡“‚∑°√“øï

‰¥â·°à 5,7,4'-trimethoxyflavone ·≈– 4-coumaric

acid

°“√» ÷°…“°“√ÕÕ°ƒ∑∏ ‘ Ï¢Õß “√ 5,7,4'-

trimethoxyflavone æ∫«à“¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬

‰¥â·°à Staphylococcus aureus, Pseudomonas

aeruginosa, Escherichia coli ¡’§à“ MIC 128 μg/

ml[26] ¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ Candida krusei (MIC50

32 μg/ml)[27] ·≈– Candida albicans (IC50 17.6

μg/ml) μâ“π‡™◊ÈÕ Plasmodium falciparum (IC50

3.70 μg/ml) ·≈– antimycobacterial activity

(MIC 50 μg/ml)[28] ¢âÕ¡Ÿ≈æ√’§≈‘π‘°¢Õß “√ 4-

coumaric acid æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡°“–μ—«¢Õß

‡°≈Á¥‡≈◊Õ¥ (antiplatelet activity) ®“°°“√‡Àπ’Ë¬«

π”‚¥¬ ADP (ADP-induced platelet aggre-

gation) ‚¥¬‰¡à àßº≈μàÕ°“√·¢Áßμ—«¢Õß‡≈◊Õ¥[29]

πÕ°®“°π’È¡’ƒ∑∏‘ÏªÑÕß°—π°“√°√–μÿâπ°“√∑”≈“¬ DNA

¢Õß‡´≈≈å°√–®°μ“°√–μà“¬∑’Ë∂Ÿ°°√–μÿâπ¥â«¬· ß UV-

B ´÷Ëß°“√¬—∫¬—Èßπ’ÈÕ“®ºà“π∑“ß°≈‰°μâ“πÕπÿ¡Ÿ≈Õ‘ √–

(free radical scavenging activity)[30] πÕ°®“°

π’È¡’ƒ∑∏‘Ïª°ªÑÕß°√–®°μ“®“°°“√°√–μÿâπ°“√∑”≈“¬

‚¥¬· ß UV-B „π°√–μà“¬¥â«¬[31]

°“√»÷°…“ª√‘¡“≥ “√Õ“À“√¢ÕßºßÀ≠â“¬ÿà¡æ∫

«à“¡’ª√‘¡“≥„¬Õ“À“√√«¡‰¢¡—π ·≈–‚ª√μ’π√âÕ¬≈–

71.87, 0.25 ·≈– 9.08 μ“¡≈”¥—∫ ‡¡◊ËÕ«‘‡§√“–Àå¥â«¬

HPLC æ∫°√¥Õ–¡‘‚π 18 ™π‘¥ ‡™àπ aspartic acid,

glutamic acid ·≈– leucine √«¡∂÷ß«‘μ“¡‘πμà“ß Ê

‰¥â·°à «‘μ“¡‘π‡Õ, «‘μ“¡‘π∫’1, «‘μ“¡‘π∫’2, ·≈–«‘μ“¡‘πÕ’

°“√«‘‡§√“–Àåª√‘¡“≥·√à∏“μÿ¥â«¬ XRF (X-Ray Fluo-

rescence) „πºßÀ≠â“¬ÿà¡·Àâß  “√ °—¥‡Õ∑“πÕ≈

·≈– “√ °—¥πÈ”μâ¡¢ÕßÀ≠â“¬ÿà¡ ‚¥¬· ¥ßº≈‡ª√’¬∫

‡∑’¬∫°—∫ºß°≈â«¬πÈ”«â“·Àâß·≈–ºß°≈â«¬ÀÕ¡·Àâß

μ“√“ß∑’Ë 6 ª√‘¡“≥øïπÕ≈‘°√«¡·≈–ª√‘¡“≥‡ø≈‚«πÕ¬¥å√«¡¢Õß “√ °—¥μà“ß Ê

Total phenolic content Total flavonoid content
Sample

(μg GAE/g dry weight) (μg QE/g dry weight)

acetone 952.84 ± 128.75 567.55 ± 14.43

ethanol 1339.31 ± 31.23 618.34 ± 38.20

water 870.78 ± 48.55 256.47 ± 13.13

hot water 1770.49 ± 20.60 178.86 ± 5.08
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¥—ß· ¥ß„πμ“√“ß∑’Ë 2 æ∫«à“ºßÀ≠â“·Àâß¡’ª√‘¡“≥

´‘≈‘°“‡∑à“°—∫√âÕ¬≈– 6.15 ‚¥¬æ∫´‘≈‘°“„π “√ °—¥

πÈ”μâ¡ ·≈– “√ °—¥¥â«¬ ethanol 95% ¡’§à“‡∑à“°—∫

√âÕ¬≈– 3.78 ·≈– 0.16 μ“¡≈”¥—∫ ´÷Ëß· ¥ß„Àâ‡ÀÁπ

«à“´‘≈‘°“ “¡“√∂≈–≈“¬„ππÈ”μâ¡¡“°°«à“·Õ≈°ÕŒÕ≈å

ª√‘¡“≥·√à∏“μÿ√«¡„πºßÀ≠â“·Àâß  “√ °—¥πÈ”μâ¡

·≈– “√ °—¥·Õ≈°ÕŒÕ≈å¡’‡∑à“°—∫√âÕ¬≈– 13.49, 23.42

·≈– 22.15 μ“¡≈”¥—∫  à«πª√‘¡“≥ ‘́≈‘°Õπ (Silicon;

Si) ∑’Ë«‘‡§√“–Àå‰¥â¡’§à“√âÕ¬≈– 2.89 1.77 ·≈– 0.07

μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫ºß°≈â«¬πÈ”«â“·≈–·≈–ºß

°≈â«¬ÀÕ¡∑’Ë¡’ª√‘¡“≥·√à∏“μÿ√«¡‡∑à“°—∫√âÕ¬≈– 5.75

·≈– 9.08 μ“¡≈”¥—∫ ·≈–¡’ª√‘¡“≥´‘≈‘°“‡∑à“°—∫

√âÕ¬≈– 0.18 ·≈– 0.07 μ“¡≈”¥—∫ ‚¥¬æ∫«à“ºßÀ≠â“

¬ÿà¡ ºß°≈â«¬πÈ”«â“·≈–ºß°≈â«¬ÀÕ¡ ¡’‚æ·∑ ‡´’¬¡

ª√‘¡“≥√âÕ¬≈– 5.22, 4.09 ·≈– 6.86 μ“¡≈”¥—∫

‘́≈‘°“À√◊Õ silicon dioxide (SiO2) ‡ªìπ “√ª√–°Õ∫

√–À«à“ß∏“μÿ´‘≈‘°Õπ·≈–∏“μÿÕÕ°´‘‡®π ´‘≈‘°Õπæ∫

„π‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π °√–¥Ÿ°·≈–º‘«Àπ—ß ‚¥¬·À≈àß

¢Õß ‘́≈‘°Õπ∑’Ë√à“ß°“¬‰¥â√—∫®–¡“®“°Õ“À“√·≈–πÈ”¥◊Ë¡

ª√–¡“≥«—π≈– 20-50 mg ´‘≈‘°Õπ∑’Ëæ∫„ππÈ”®–Õ¬Ÿà

„π√Ÿª ortho-silicic acid (Si(OH4))
[32] ¡’°“√»÷°…“

æ∫«à“´‘≈‘°Õπ¡’º≈™à«¬‡æ‘Ë¡§«“¡Àπ“·πàπ¢Õß¡«≈

°√–¥Ÿ°·≈–§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ°„π —μ«å∑¥≈Õß

·≈–„π§π[33]

°“√» ÷°…“Õß§ åª√–°Õ∫∑“ß‡§¡ ’®“°°“√

«‘‡§√“–Àå¥â«¬ GC-MS æ∫«à“ “√ °—¥ acetone

®“° à«π‡Àπ◊Õ¥‘π¢ÕßÀ≠â“™π‘¥π’Èª√–°Õ∫¥â«¬ “√

°≈ÿà¡‰¡à¡’¢—È« ‰¥â·°à °√¥‰¢¡—π (fatty acids)  “√°≈ÿà¡

phytosterols ·≈–«‘μ“¡‘πÕ’ ‡ªìπμâπ πÕ°®“°π’È

¬—ßª√–°Õ∫¥â«¬ “√∑’Ë‰¡à∑√“∫ Ÿμ√‚§√ß √â“ß∑“ß‡§¡’

Õ’°À≈“¬™π‘¥  à«πÕß§åª√–°Õ∫∑“ß‡§¡’®“°§«—π‰ø

∑’Ë‡°‘¥®“°°“√‡º“ºßÀ≠â“·Àâß ·≈–§√“∫‡À≈◊Õß∑’Ë‡°‘¥

®“°°“√‡º“ æ∫«à“ª√–°Õ∫¥â«¬ “√ phenolic com-

pounds ‰¥â·°à  “√°≈ÿà¡‰´√‘ß°Õ≈ (syringols)  “√

°≈ÿà¡‰°«Õ–§Õ≈ (guaiacols)  “√°≈ÿà¡øïπÕ≈∑’Ë¡’À¡Ÿà

·∑π∑’Ëμà“ß Ê (other substituted phenols) ‡ªìπμâπ

 “√°≈ÿà¡Õπÿæ—π∏å¢ÕßøïπÕ≈ (phenol derivatives)

À≈“¬™π‘¥¡’ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ®ÿ≈™’æ°àÕ‚√§ ‡™àπ  “√

4-ethylguaiacol ·≈– “√ syringol ¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ

√“ Trichophyton mentagrophytes[34]  “√ van-

illin ¡’ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ·∫§∑’‡√’¬ Escherichia

coli, Pseudomonas aeruginosa, Enterobacter

aerogenes, Salmonella enterica ·≈–μâ“π‡™◊ÈÕ√“

Candida albicans, Lactobacillus casei, Peni-

cillium expansum, Saccharomyces cerevisiae

´÷Ëß¡’§à“ MIC „π™à«ß 6-18 mM[35] ƒ∑∏‘Ï„π°“√μâ“π

‡™◊ÈÕ√“¢Õß vanillin, 4-hydroxybenzaldehyde ·≈–

phenol ¡’§à“ MIC 5.7 mM, 9.1 mM ·≈– 10.6

mM μ“¡≈”¥—∫ ‚¥¬æ∫«à“À¡Ÿàøíß°å™—Ëπ∑’Ë¡’ à«π ”§—≠

„π°“√μâ“π‡™◊ÈÕ√“¢Õß vanillin §◊Õ aldehyde group

·≈–À¡Ÿà·∑π∑’Ë∫π benzene ring[36] πÕ°®“°π’È¬—ß

¡’°“√„™â “√ resorcinol ‡ªìπ à«πº ¡„πº≈‘μ¿—≥±å

 ”À√—∫‚√§º‘«Àπ—ß∫“ß™π‘¥ ‡™àπ acne, seborrhoeic

dermatitis, eczema, psoriasis, corns, ·≈–

warts[37]

¢âÕ √ÿª

°“√»÷°…“ª√‘¡“≥ “√Õ“À“√®“° à«π‡Àπ◊Õ¥‘π

¢ÕßÀ≠â“™π‘¥π’È æ∫«à“ª√–°Õ∫¥â«¬‚ª√μ’π „¬Õ“À“√

°√¥Õ–¡‘‚π «‘μ“¡‘π ·≈–·√à∏“μÿ ‡™àπ ´‘≈‘°Õπ  à«π

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ æ∫«à“ª√–°Õ∫

¥â«¬ “√°≈ÿà¡ phenolics [‰¥â·°à 4-coumaric acid]

 “√°≈ÿà¡ flavonoids [‰¥â·°à 5,7,4'-trimethoxyflavone]

 “√°≈ÿà¡°√¥‰¢¡—π (fatty acids)  “√°≈ÿà¡ phy-



28

tosterols ·≈– “√Õ◊Ëπ Ê ∑’Ë¬—ß‰¡à∑√“∫ Ÿμ√‚§√ß √â“ß

∑“ß‡§¡’ πÕ°®“°π’ÈÕß§åª√–°Õ∫∑“ß‡§¡’®“°§«—π‰ø

∑’Ë‡°‘¥®“°°“√‡º“ºßÀ≠â“·Àâß ·≈–§√“∫‡À≈◊Õß∑’Ë‡°‘¥

®“°°“√‡º“ æ∫ “√°≈ÿà¡Õπÿæ—π∏å¢ÕßøïπÕ≈ ‰¥â·°à

resorcinol, syringol ·≈– vanillin ‡ªìπμâπ  à«π

°“√μ√«®«—¥ª√‘¡“≥øïπÕ≈‘°√«¡ æ∫«à“¡’ª√‘¡“≥

 Ÿß ÿ¥„π “√ °—¥∑’Ë‰¥â®“°πÈ”μâ¡ ·≈–ª√‘¡“≥‡ø≈‚«

πÕ¬¥å√«¡¡’§à“ Ÿß ÿ¥„π “√ °—¥¥â«¬‡Õ∑“πÕ≈

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥°Õß∑ÿπ¿Ÿ¡‘ªí≠≠“°“√·æ∑¬å·ºπ

‰∑¬  ”À√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥

 ∂“∫—π§âπ§«â“·≈–æ—≤π“º≈‘μ¿—≥±åÕ“À“√ ¡À“

«‘∑¬“≈—¬‡°…μ√»“ μ√å «‘∑¬“‡¢μ∫“ß‡¢π  ∂“∫—π

‡∑§‚π‚≈¬’π‘«‡§≈’¬√å·Ààß™“μ‘ (Õß§å°“√¡À“™π) ·≈–
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