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∫∑§—¥¬àÕ
ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ 15 ™π‘¥∑’Ë‰¥â®“°°“√°≈—Ëπ¥â«¬πÈ”®“° ¡ÿπ‰æ√‰∑¬

12 ™π‘¥ 8 «ß»å ∑’Ë‰¥â∑”°“√»÷°…“‚¥¬„™â«‘∏’ DPPH æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬ 6 ™π‘¥ ∑’Ë¡’ƒ∑∏‘Ïµâ“π
Õπÿ¡Ÿ≈Õ‘ √–¥’¡“° §◊Õ ‡¡≈Á¥ (À√◊Õ≈Ÿ°®—π∑πå) ·≈–√°Àÿâ¡‡¡≈Á¥ (À√◊Õ¥Õ°®—π∑πå), º≈, „∫¢Õß®—π∑πå‡∑»
(Myristica fragrans Houtt.) „∫°–‡æ√“ (·¥ß)‹(Ocimum sanctum L.) „∫‡ ¡Á¥ (Melaleuca cajuputi
Powell)‹ ·≈–º≈º—°§“«µÕß (Houttuynia cordata Thunb.) ‚¥¬¡’§à“ IC

50
 ∑’Ë 0.60, 0.79, 2.39,

2.88, 3.24 ·≈– 4.19 µl/ml µ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘µ“¡‘π´’ ´÷Ëß‡ªìπ “√§«∫§ÿ¡∑’Ë„Àâº≈∫«°
æ∫«à“¡’§à“ IC

50
 ∑’Ë 3.55 µg/ml πÕ°®“°π’È §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6

™π‘¥‰¥â∑”°“√»÷°…“„πÀ—«¢âÕµà“ßÊ ‰¥â·°à ‡Õ°≈—°…≥å∑“ß‡§¡’ (ªØ‘°‘√‘¬“°“√‡°‘¥ ’ «‘∏’‚§√¡“‚µ°√“øï

°“√ª√–‡¡‘πƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–

§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ‡§¡’¢Õß

πÈ”¡—πÀÕ¡√–‡À¬

Evaluation of Free-radical Scavenging

Activity and their Physico-chemical

Properties of Essential Oils

ª√–‰æ «ß»å ‘π§ß¡—Ëπ1 ∏π«—≤πå ∑Õß®’π1

Prapai Wongsinkongman Tanawat Tongchin
®“√’¬å ∫—π ‘∑∏‘Ï1 ∏‘¥“√—µπå ∫ÿ≠√Õ¥1

Jaree Bansiddhi Tidarat Boonraud
Õ¿‘«—Ø ∏«—™ ‘π2 Õÿ…“«¥’ ∂“«√–2

Apiwat Tawatsin Usavadee Thavara
πæ¡“»  ÿπ∑√‡®√‘≠ππ∑å3 ª√“≥’ ™«≈‘µ∏”√ß1

Noppamas Soonthorncharoennon Pranee Chavalittumrong

1  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢
2  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢
3 §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë Û ©∫—∫∑’Ë Û ¡‘∂ÿπ“¬π -°—π¬“¬π ÚıÙ¯40

º‘«∫“ß «‘∏’·°ä ‚§√¡“‚µ°√“øï-·¡  ‡ª°‚µ√‡¡∑√’) °“√≈–≈“¬„π‡Õ∑“πÕ≈ §«“¡Àπ“·πàπ —¡æ—∑∏å
·≈–§à“¥—™π’À—°‡À

Abstract
Free-radical scavenging activity of 15 essential oils obtained by hydro-distillation

from 12 species (8 families) of Thai herbs was studied using DPPH assay. It was found
that 6 types of essential oils from nutmeg tree seeds (or nutmeg) and arils (or mace), fruits,
and leaves (Myristica fragrans Houtt.),‹ holy basil leaves (Ocimum sanctum L.), cajuput
tree leaves (Melaleuca cajuputii Powell) and fishwort fruits (Houttuynia cordata Thunb.)
were potent free-radical scavenger with IC

50
 at 0.60, 0.79, 2.39, 2.88, 3.24 and 4.19 µl/ml,

respectively. Compared to a positive control, vitamin C showed IC
50
 at 3.55 µg/ml. The

physico-chemical properties of these oils were also studied using identification (color test,
thin-layer chromatography, gas chromatography-mass spectrometry), miscibility in ethanol,
relative density, and refractive index.

KEY WORDS: free-radical scavenging activity, DPPH assay, essential oils, physico-
chemical properties

∫∑π”
πÈ”¡—πÀÕ¡√–‡À¬ (Essential Oil or Volatile Oil) §◊Õ πÈ”¡—π∑’Ëæ◊™ √â“ß¢÷Èπ·≈–‡°Á∫ – ¡

‰«â„π à«πµà“ßÊ ¢Õßæ◊™ ‡™àπ ¥Õ° „∫ º≈ ≈”µâπ ‡Àßâ“ √“° ·≈–‡¡≈Á¥ ¡’§ÿ≥ ¡∫—µ‘‡©æ“–µ—« §◊Õ ¡’
°≈‘Ëπ‡©æ“–µ—« ·≈–√–‡À¬‰¥âßà“¬·¡â·µà„πÕÿ≥À¿Ÿ¡‘ÀâÕß ¡—°‡ªìπ¢Õß‡À≈«„  ‰¡à¡’ ’À√◊Õ¡’ ’‡À≈◊ÕßÕàÕπ
πÈ”¡—πÀÕ¡√–‡À¬∑’Ë°≈—Ëπ®“°æ◊™ ¥¡—°®–¡’§ÿ≥¿“æ¥’°«à“æ◊™·Àâß ‚¥¬¡“°πÈ”¡—πÀÕ¡√–‡À¬®–‰¡à¡’ ’
·µà‡¡◊ËÕ∂Ÿ°ÕÕ° ‘́‰¥´å®–∑”„Àâ¡’ ’‡¢â¡¢÷Èπ πÕ°®“°π’È πÈ”¡—πÀÕ¡√–‡À¬®–‰¡à§ßµ—« ‡π◊ËÕß®“° ¡’®ÿ¥‡¥◊Õ¥
µË”·≈–®–√–‡À¬‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ¥—ßπ—Èπ §«√‡°Á∫πÈ”¡—πÀÕ¡√–‡À¬„π¢«¥ ’™“ ∑’Ëªî¥ π‘∑‚¥¬¡’®ÿ° 2 ™—Èπ
·≈–‡°Á∫„π∑’Ë‡¬Áπ·≈–·Àâß Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ëæ∫„ππÈ”¡—πÀÕ¡√–‡À¬¡—°‡ªìπ “√‡§¡’ª√–‡¿∑
monoterpenes, sesquiterpenes ·≈– oxygenated terpenes §«“¡·µ°µà“ß¢ÕßÕß§åª√–°Õ∫∑“ß
‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬¢Õßæ◊™™à«¬®”·π°πÈ”¡—πÀÕ¡√–‡À¬ÕÕ°‡ªìπ 7 ª√–‡¿∑ ‰¥â·°à ‰Œ‚¥√§“√å∫Õπ,
Õ—≈°ÕŒÕ≈å, Õ—≈¥’‰Œ¥å, §’‚µπ, øï‚π≈‘°‡Õ ‡∑Õ√å, ÕÕ°‰´¥å ·≈–‡Õ ‡∑Õ√å °“√¡’Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë
·µ°µà“ß°—π¢ÕßπÈ”¡—πÀÕ¡√–‡À¬‡À≈à“π’È ∑”„Àâ¡’§ÿ≥ ¡∫—µ‘·≈–¡’°≈‘Ëπ∑’Ë·µ°µà“ß°—π ´÷Ëß∂Ÿ°π”‰ª„™â
ª√–‚¬™πå∑’Ë·µ°µà“ß°—πÕÕ°‰ª1,2

„π°“√·æ∑¬å·ºπ‰∑¬ π‘¬¡„™â ¡ÿπ‰æ√∑’Ë¡’πÈ”¡—πÀÕ¡√–‡À¬º ¡„π Ÿµ√µ”√—∫ ‡æ◊ËÕ„™â‡ªìπ¬“
¢—∫≈¡ °√–µÿâπÀ√◊Õ·µàß°≈‘Ëπ1 ªí®®ÿ∫—ππÈ”¡—πÀÕ¡√–‡À¬¡’°“√π”‰ª„™âª√–‚¬™πåÕ¬à“ß°«â“ß¢«“ß∑—Èß„πÕ“À“√
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¬“ ‡§√◊ËÕß ”Õ“ß ·≈–º≈‘µ¿—≥±å‡ √‘¡Õ“À“√ µ≈Õ¥®π°“√·æ∑¬å∑“ß‡≈◊Õ°Õ◊ËπÊ ‡™àπ  ÿ«§π∏∫”∫—¥
(aromatherapy) °“√π«¥ ™à«¬°√–µÿâπ°“√‰À≈‡«’¬π¢Õß‚≈À‘µ ∑”„ÀâºàÕπ§≈“¬ ™à«¬„ÀâÀ≈—∫À√◊Õ ß∫
®‘µ„® √–ß—∫°≈‘Ëπ ∑”„Àâ ¥™◊Ëπ2 πÕ°®“°π’È ¡’√“¬ß“π∂÷ß°“√π”¡“„™âª√–‚¬™πå∑’ËÀ≈“°À≈“¬ µ—«Õ¬à“ß‡™àπ
ƒ∑∏‘Ï¢—∫ªí  “«–1 „™â‡æ◊ËÕªÑÕß°—π°”®—¥·¡≈ß∑“ß°“√·æ∑¬å3-9 ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– (free-radical scav-
enging activity)10-11 ƒ∑∏‘Ïµâ“πÕÕ° ‘́·¥π∑å (antioxidant)12-20 ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬åÀ√◊Õ‡™◊ÈÕ√“À√◊Õ‡™◊ÈÕ
‰«√— 16-19 „π∑“ß‡§√◊ËÕß ”Õ“ßÕ“®„™âπÈ”¡—πÀÕ¡√–‡À¬‡æ◊ËÕ·µàß°≈‘Ëπ„ππÈ”ÀÕ¡ ‡æ‘Ë¡§«“¡™ÿà¡™◊Èπ·≈–§«“¡
¬◊¥À¬ÿàπ¢Õßº‘«Àπ—ß À√◊Õ‡æ‘Ë¡§«“¡‡ß“ß“¡‡ªìπª√–°“¬¢Õß‡ âπº¡21  ”À√—∫ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–π—Èπ ¡’
√“¬ß“π«à“ πÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’Õß§åª√–°Õ∫∑“ß‡§¡’‡ªìπ “√ª√–‡¿∑øï‚π≈‘°®–¡’ƒ∑∏‘Ï¥—ß°≈à“« ‡™àπ
thymol, carvacrol, eugenol, carvone, thujone (¥Ÿ Ÿµ√‚§√ß √â“ß„π√Ÿª∑’Ë 1) Õ“®‡π◊ËÕß¡“®“° “√
ª√–‡¿∑øï‚π≈‘°¡’§ÿ≥ ¡∫—µ‘„π°“√‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â ‚¥¬°“√„Àâ‰Œ‚¥√‡®π Õ–µÕ¡°—∫ alkoxy
radicals À√◊Õ peroxyl radicals º≈º≈‘µ∑’Ë‰¥â§◊Õ Õπÿ¡Ÿ≈Õ‘ √– phenoxy ∑’Ë¡’§«“¡§ßµ—« Ÿß (‡π◊ËÕß¡“
®“°°“√¡’ delocalisation ¢ÕßÕ‘‡≈°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬«„π aromatic ring) ÷́Ëß®–‰ª≈¥°“√∑”
ªØ‘°‘√‘¬“√–À«à“ßÕπÿ¡Ÿ≈Õ‘ √–°—∫‰¢¡—π (lipid peroxidation inhibition) πÕ°®“°π’È À“°¡’
°≈ÿà¡‰Œ¥√Õ° ’́‡æ‘Ë¡¢÷Èπ∑’Ëµ”·Àπàß ortho À√◊Õ para ¢Õß phenolic ring ®–¬‘Ëß‡æ‘Ë¡ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–
‡π◊ËÕß®“°‡°‘¥æ—π∏–‰Œ‚¥√‡®π¿“¬„π‚¡‡≈°ÿ≈ (intramolecular hydrogen-bonding)‹ ´÷Ëß™à«¬„Àâ
phenoxyl radicals ¡’§«“¡§ßµ—«¡“°¢÷Èπ22-24

Nerol (cis) Linalool Terpinen-4-ol α - Terpineol

√Ÿª∑’Ë 1  Ÿµ√‚§√ß √â“ß¢Õß “√‡§¡’ª√–‡¿∑‡∑Õ√åªïπ å∫“ß™π‘¥∑’Ëæ∫„ππÈ”ÀÕ¡√–‡À¬

α - Pinene β - Pinene Limonene     Geraniol (trans)

Thymol 1,8-Cineol Borneol Camphor
(Eucalyptol)
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‡π◊ËÕß®“°Õπÿ¡Ÿ≈Õ‘ √– (free radicals and active oxygen species)‹ ‡°’Ë¬«¢âÕß°—∫Õ“°“√
∑“ßæ¬“∏‘«‘∑¬“À≈“¬ª√–°“√ ‡™àπ °“√‡ ◊ËÕ¡Õ“¬ÿ¢Õß‡´≈≈å (aging process)‹ ·≈–°“√‡°‘¥¡–‡√Áß (cancer)
¥—ßπ—Èπ °“√∑√“∫ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– ®–‡ªìπª√–‚¬™πåµàÕ°“√π”‰ªæ—≤π“‡ªìπº≈‘µ¿—≥±å‡æ◊ËÕ ÿ¢¿“æ
„πß“π«‘®—¬π’È ºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®“° ¡ÿπ‰æ√‰∑¬

Carvone Methyl n-nonyl ketone

Carvacrol Thujone Carene

α - Caryophyllene Safrole Myristicin

√Ÿª∑’Ë 1 (µàÕ)  Ÿµ√‚§√ß √â“ß¢Õß “√‡§¡’ª√–‡¿∑‡∑Õ√åªïπ å∫“ß™π‘¥∑’Ëæ∫„ππÈ”ÀÕ¡√–‡À¬

Citronellol Citronellal Citral Eugenol

β-Caryophyllene α-Phellandrene α-Terpinene γ-Terpinene
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‚¥¬„™â«‘∏’ DPPH ´÷Ëß‡ªìπ«‘∏’Àπ÷Ëß∑’Ëπ‘¬¡»÷°…“„πÀâÕßªØ‘∫—µ‘°“√ ‡π◊ËÕß®“° –¥«°·≈– “¡“√∂∫Õ°‰¥â
∑—Èß‡™‘ß§ÿ≥¿“æ¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß ·≈–‡™‘ßª√‘¡“≥¥â«¬«‘∏’«—¥°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ
520 π“‚π‡¡µ√¥â«¬«‘∏’¬Ÿ«’-«‘  ‡ª°‚µ√‚ø‚µ‡¡∑√’ ‡π◊ËÕß®“°°“√º≈‘µπÈ”¡—πÀÕ¡√–‡À¬·µà≈–§√—Èßπ—Èπ
Õ“®‰¥âº≈º≈‘µ∑’Ë¡’§ÿ≥¿“æ·µ°µà“ß°—π ¢÷Èπ°—∫ªí®®—¬À≈“¬ª√–°“√ ‡ªìπµâπ«à“ ·À≈àß∑’Ë¡“¢Õßæ◊™ Õ“¬ÿ
„π°“√‡°Á∫‡°’Ë¬«æ◊™ ‡∑§π‘§·≈–«‘∏’°“√°≈—Ëπ·≈–‡«≈“∑’Ë„™â„π°“√°≈—Ëπ ¥—ßπ—Èπ ºŸâ«‘®—¬®÷ß‰¥â»÷°…“
Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– ‚¥¬„™â«‘∏’ GC-MS µ≈Õ¥®π
»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’ƒ∑∏‘Ï¥—ß°≈à“« ‰¥â·°à ‡Õ°≈—°…≥å∑“ß‡§¡’
°“√≈–≈“¬„π‡Õ∑“πÕ≈ §à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—π∏å ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√ª√–‡¡‘π
§ÿ≥¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥—ß°≈à“«‰¥âµàÕ‰ª

«‘∏’¥”‡π‘π°“√«‘®—¬
µ—«Õ¬à“ß

æ◊™ ¡ÿπ‰æ√‰¥â§—¥‡≈◊Õ°µ“¡¢âÕ¡Ÿ≈°“√„™âæ◊Èπ∫â“πÀ√◊Õµ“¡¿Ÿ¡‘ªí≠≠“∑âÕß∂‘Ëπ∑’Ë‡°’Ë¬«¢âÕß°—∫
πÈ”¡—πÀÕ¡√–‡À¬ ‚¥¬√«∫√«¡µ—«Õ¬à“ß«—µ∂ÿ¥‘∫ ¡ÿπ‰æ√∑’Ë¡’πÈ”¡—πÀÕ¡√–‡À¬®“°·À≈àß∏√√¡™“µ‘ √«¡
12 ™π‘¥ µ“¡µ“√“ß∑’Ë 1 ·≈–µ√«® Õ∫™◊ËÕ™π‘¥µ“¡À≈—°Õπÿ°√¡«‘∏“π‚¥¬„™â‡Õ° “√ª√–°Õ∫¥â“π
æ√√≥æƒ°…™“µ‘¢Õßª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»25-38 π” à«π ¥¢Õßµ—«Õ¬à“ßæ◊™∑’ËµâÕß°“√ ‰ª≈â“ß¥â«¬
πÈ”„Àâ –Õ“¥ ·≈â«À—ËπÀ¬“∫Ê π”‰ª°≈—Ëπ¥â«¬πÈ” ‚¥¬„™â™ÿ¥°≈—Ëπ Clevenger ‡¡◊ËÕπÈ”¡—πÀÕ¡√–‡À¬
°≈“¬‡ªìπ‰Õ®–°√–∑∫∂Ÿ°§Õπ‡¥π‡´Õ√å∑’Ë¡’πÈ”À≈àÕ‡¬ÁπÕ¬Ÿà¿“¬„π ∑”„Àâ‰Õ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬
§«∫·πàπ‡ªìπ¢Õß‡À≈« – ¡≈ß∫π™—ÈππÈ”∑’Ë„ à‰«â„πÀ≈Õ¥·°â«√—∫µ—«Õ¬à“ß ∂à“¬ÕÕ°„ à°√–∫Õ°µ«ß ·≈–
µ—Èß∑‘Èß‰«â„πµŸâ‡¬Áπ®π™—ÈππÈ”·≈–™—ÈππÈ”¡—πÀÕ¡√–‡À¬·¬°µ—«ÕÕ°®“°°—π ·≈â«¥Ÿ¥ “√≈–≈“¬™—Èπ∫π ÷́Ëß‡ªìπ
™—ÈππÈ”¡—πÕÕ°¥â«¬À≈Õ¥¥Ÿ¥ “√µ—«Õ¬à“ß ‡°Á∫πÈ”¡—πÀÕ¡√–‡À¬‰«â„π¢«¥·°â« ’™“ ¡’Ω“ªî¥ π‘∑ ªî¥
©≈“°√–∫ÿ™◊ËÕ ¡ÿπ‰æ√ ·À≈àß∑’Ë¡“ «—π∑’Ë‡°Á∫ ·≈–«—π∑’Ë‡µ√’¬¡µ—«Õ¬à“ß §à“√âÕ¬≈–¢Õßº≈º≈‘µπÈ”¡—πÀÕ¡
√–‡À¬∑’Ë°≈—Ëπ¥â«¬πÈ”®“°µ—«Õ¬à“ß ¥ (% yield) · ¥ß„πµ“√“ß∑’Ë 2

‡§√◊ËÕß¡◊Õ

1. ™ÿ¥°≈—ËππÈ”¡—πÀÕ¡√–‡À¬™π‘¥ Clevenger ª√–°Õ∫¥â«¬ ‡µ“∫ÿπ«¡ ¢«¥·°â« ™ÿ¥‡§√◊ËÕß
·°â«√’ø≈—°´å∑’Ë¡’∑àÕµàÕ°—∫‡§√◊ËÕßÀ≈àÕ‡¬Áπ¥â«¬πÈ” ·≈–À≈Õ¥·°â«√Õß√—∫µ—«Õ¬à“ßπÈ”¡—π∑’Ë
‰¥â®“°°“√°≈—Ëπ

2. ·ºàπ‚§√¡“‚µ°√“øïº‘«∫“ß ™π‘¥ F254 ¢π“¥ 20x20 ´¡. ∫√‘…—∑ Merck, Germany
(Merck Number 1.05715)

3. UV cabinet §«“¡¬“«§≈◊Ëπ 254 ·≈– 366 nm ¢Õß∫√‘…—∑ Camag, Switzerland
4. ¢«¥™—Ëß pycnometer ¢π“¥ 1 ¡≈
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 “√‡§¡’

 “√‡§¡’∑’Ë„™â∑ÿ°™π‘¥‡ªìπ™π‘¥ analytical grade ·≈–πÈ”∑’Ë„™â‡ªìππÈ”°≈—Ëπ
«‘µ“¡‘π´’ (ascorbic acid) ¢Õß∫√‘…—∑´‘°¡à“
¥’æ’æ’‡Õ™ (2,2-diphenyl-1-picrylhydrazyl, approx.90%) ¢Õß∫√‘…—∑´‘°¡à“

5. ‡§√◊ËÕß·°ä ‚§√¡“‚µ°√“øï-·¡  ‡ª°‚µ√¡‘‡µÕ√å (GC-MS)‹ √ÿàπ QP 2010
6. ·§ªî≈≈“√’§Õ≈—¡πå∑’Ë„™â ”À√—∫‡§√◊ËÕß GC-MS ™π‘¥ DB-1 (30 m x 0.25 mm x 0.25 µm)
7. ‡§√◊ËÕß UV-VIS spectrophotometer ¬’ËÀâÕ Thermospectronic √ÿàπ Biomate 5
8. ‡§√◊ËÕß√’·ø√°‚µ¡‘‡µÕ√å ¢Õß∫√‘…—∑ Carl Zeiss
9. ‡§√◊ËÕß™—Ëß«‘‡§√“–Àå∑’ËÕà“π§à“∑»π‘¬¡‰¥â 4 µ”·Àπàß √ÿàπ Genius ¢Õß∫√‘…—∑ Sartorius

µ“√“ß∑’Ë 1 «ß»å ™◊ËÕ«‘∑¬“»“ µ√å ™◊ËÕÕ—ß°ƒ… ™◊ËÕ‰∑¬·≈– à«π∑’Ë„™â¢Õß ¡ÿπ‰æ√∑’Ëπ”¡“ °—¥πÈ”¡—π
ÀÕ¡√–‡À¬

µ—«Õ¬à“ß «ß»å ™◊ËÕ«‘∑¬“»“ µ√å ™◊ËÕÕ—ß°ƒ… ™◊ËÕ‰∑¬  à«π∑’Ë„™â( ¥)

1. Alliaceae Allium sativum L. Garlic °√–‡∑’¬¡ À—«
2. Labiatae Ocimum sanctum L. Holy Basil °–‡æ√“(·¥ß) „∫

(Syn. O. tenuiflorum L.)
3. Labiatae Vitex trifolia L. Khontiso §π∑‘ Õ „∫
4. Myristicaceae Myristica fragrans Houtt. Nutmeg tree ®—π∑πå‡∑» ‡¡≈Á¥·≈–√°
5. Myristicaceae Myristica fragrans Houtt. Nutmeg tree ®—π∑πå‡∑» º≈
6. Myristicaceae Myristica fragrans Houtt. Nutmeg tree ®—π∑πå‡∑» „∫
7. Myrtaceae Psidium guajava L. Guava Ω√—Ëß „∫
8. Myrtaceae Melaleuca cajuputi Powell Cajuput tree ‡ ¡Á¥ „∫
9. Piperaceae Piper nigrum L. Pepper æ√‘°‰∑¬ º≈·°à
10. Rutaceae Citrus hystrix DC. Leech Lime, ¡–°√Ÿ¥ „∫

Kaffir Lime
11. Saururaceae Houttuynia cordata Thunb. Fishwort º—°§“«µÕß º≈
12. Saururaceae Houttuynia cordata Thunb. Fishwort º—°§“«µÕß „∫
13. Zingiberaceae Alpinia galanga (L.) Willd. Galangal ¢à“ ‡Àßâ“
14. Zingiberaceae Curcuma longa L. Turmeric ¢¡‘Èπ™—π ‡Àßâ“
15. Zingiberaceae Zingiber officinale Roscoe Ginger ¢‘ß ‡Àßâ“
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«‘∏’°“√

ë °“√»÷°…“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬39

°“√‡µ√’¬¡ “√≈–≈“¬‡ª√’¬∫‡∑’¬∫ (positive control)
™—Ëß«‘µ“¡‘π´’ 0.8 ¡° „ à„π¢«¥ª√—∫ª√‘¡“µ√¢π“¥ 5 ¡≈ ‡µ‘¡‡Õ∑“πÕ≈®π§√∫ª√‘¡“µ√

 “√≈–≈“¬∑’Ë‡µ√’¬¡‰¥â¡’§«“¡‡¢â¡¢âπ‡ªìπ 0.16 ¡°/¡≈
°“√‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß (sample preparation)
‡®◊Õ®“ßµ—«Õ¬à“ßπÈ”¡—πÀÕ¡√–‡À¬„Àâ¡’§«“¡‡¢â¡¢âπ‡ªìπ 10% v/v „π‡Õ∑“πÕ≈
°“√‡µ√’¬¡πÈ”¬“¥’æ’æ’‡Õ™ (DPPH solution)
‡µ√’¬¡πÈ”¬“¥’æ’æ’‡Õ™ (DPPH = 2,2 -diphenyl-1-picrylhydrazyl) „Àâ¡’§«“¡‡¢â¡¢âπ

60 µM „π‡Õ∑“πÕ≈
«‘∏’°“√
‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ‡ªìπ 0.4, 0.8, 1.6, 3.2, 6.4 ·≈– 12.8 ¡§°/¡≈

µ“¡≈”¥—∫‚¥¬ªî‡ªµ®“° “√≈–≈“¬µ—«Õ¬à“ß∑’Ë¡’§«“¡‡¢â¡¢âπ 10% ‚¥¬ª√‘¡“µ√®”π«π 20, 40, 80, 160,
320 ·≈– 640 ¡§° µ“¡≈”¥—∫ ≈ß„π¢«¥ª√—∫ª√‘¡“µ√¢π“¥ 5 ¡≈ ·≈â«ª√—∫ª√‘¡“µ√„Àâ§√∫¥â«¬
‡Õ∑“πÕ≈ π” “√≈–≈“¬µ—«Õ¬à“ß·µà≈–¢«¥¡“‡µ‘¡ “√≈–≈“¬¥’æ’æ’‡Õ™®”π«π 5.0 ¡≈ ‡¢¬à“º ¡„Àâ‡¢â“
°—π¥’ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„πµŸâ∑÷∫· ß‡ªìπ‡«≈“ 30 π“∑’ ‚¥¬„™âπÈ”¬“¥’æ’æ’‡Õ™ ‡ªìπ “√≈–≈“¬§«∫§ÿ¡
·≈–‡Õ∑“πÕ≈‡ªìπ blank  ”À√—∫ “√≈–≈“¬‡ª√’¬∫‡∑’¬∫ „Àâªî‡ªµ®“° “√≈–≈“¬«‘µ“¡‘π´’∑’Ë¡’§«“¡‡¢â¡¢âπ
0.16 ¡°/¡≈ ®”π«π 10, 20, 40, 80, 160 ·≈– 320 ¡§≈ µ“¡≈”¥—∫ ≈ß„π¢«¥ª√—∫ª√‘¡“µ√¢π“¥
5 ¡≈ ·≈â«ª√—∫ª√‘¡“µ√„Àâ§√∫¥â«¬‡Õ∑“πÕ≈ ®–‰¥â “√≈–≈“¬‡ª√’¬∫‡∑’¬∫∑’Ë¡’§«“¡‡¢â¡¢âπ‡ªìπ 0.32,
0.64, 1.28, 5.12 ·≈– 10.24 ¡§°/¡≈ µ“¡≈”¥—∫ π” “√≈–≈“¬µ—«Õ¬à“ß  “√≈–≈“¬§«∫§ÿ¡ ·≈–
 “√≈–≈“¬‡ª√’¬∫‡∑’¬∫¡“«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 520 π“‚π‡¡µ√ ¥â«¬‡§√◊ËÕß
¬Ÿ«’-«‘  ‡ª°‚µ√‚ø‚µ¡‘‡µÕ√å √«¡ 3 §√—Èß À“§à“‡©≈’Ë¬∑’Ë«—¥‰¥â ·≈â«π”‰ª§”π«≥

°“√§”π«≥
π”§à“‡©≈’Ë¬∑’Ë‰¥â‰ª§”π«≥À“§à“§«“¡‡¢â¡¢âπ∑’Ë “¡“√∂¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™ ¥—ßπ’È
Radical scavenging activity (%) = {(OD

control
 - OD

sample
)/OD

control
} x 100

OD
control

 = §à“°“√¥Ÿ¥°≈◊π· ß‡©≈’Ë¬¢Õß “√≈–≈“¬§«∫§ÿ¡
OD

sample
 = §à“°“√¥Ÿ¥°≈◊π· ß‡©≈’Ë¬¢Õß “√≈–≈“¬µ—«Õ¬à“ß

π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª √â“ß°√“ø∑’Ë¡’·°π Y ‡ªìπ radical scavenging activity (%)‹ ·≈–·°π x
‡ªìπ§à“ Log C (¡§≈/¡≈, ¡§°/¡≈) §”π«≥À“§à“§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–
¥’æ’æ’‡Õ™∑’Ë 50% (IC

50
) ‚¥¬„™â‚ª√·°√¡ prism º≈°“√»÷°…“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–· ¥ß„π√Ÿª∑’Ë 2

µ“√“ß∑’Ë 3
ë °“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

1. °“√µ√«®‡Õ°≈—°…≥å∑“ß‡§¡’
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1.1 °“√µ√«® Õ∫‡∫◊ÈÕßµâπ¥â«¬°“√∑¥ Õ∫ªØ‘°‘√‘¬“°“√‡°‘¥ ’

‡µ‘¡‡¡∑“πÕ≈ 3 ¡≈ ≈ß„πÀ≈Õ¥∑¥≈Õß ‡µ‘¡πÈ”¡—πÀÕ¡√–‡À¬¥â«¬À≈Õ¥À¬¥
®”π«π 2 À¬¥ º ¡„Àâ‡¢â“°—π¥’ ·≈â«‡µ‘¡ “√≈–≈“¬«“π‘≈≈‘π-°√¥°”¡–∂—π (‡µ√’¬¡‚¥¬≈–≈“¬«“π‘≈≈‘π
1 ° „π‡Õ∑“πÕ≈ 100 ¡≈ ‡µ‘¡°√¥°”¡–∂—π 0.5 ¡≈ ·≈â«º ¡„Àâ‡¢â“°—π)40 ®”π«π 2 À¬¥  —ß‡°µ ’¢Õß
 “√≈–≈“¬∑’Ë‡ª≈’Ë¬π·ª≈ß (µ“√“ß∑’Ë 4)

1.2 °“√µ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß (Thin-layer Chromatography)

°“√‡µ√’¬¡πÈ”¬“µ—«Õ¬à“ß
‡®◊Õ®“ßµ—«Õ¬à“ßπÈ”¡—πÀÕ¡√–‡À¬„Àâ¡’§«“¡‡¢â¡¢âπ 10% ‚¥¬ª√‘¡“µ√„π‡¡∑“πÕ≈
°“√‡µ√’¬¡πÈ”¬“¡“µ√∞“π
‡®◊Õ®“ß “√¡“µ√∞“π d-limonene, myristicin, safrole, β-pinene, eucalyptol,

β-caryophyllene, nerol, α-pinene, isoeugenol, eugenol (¥Ÿ Ÿµ√‚§√ß √â“ß„π√Ÿª∑’Ë 1) „Àâ¡’§«“¡
‡¢â¡¢âπ 25, 1, 0.4, 2, 2, 2, 1, 1, 1 ·≈– 0.2% ‚¥¬ª√‘¡“µ√µ“¡≈”¥—∫„π‡¡∑“πÕ≈  à«π α-terpineol
‡®◊Õ®“ß„Àâ¡’§«“¡‡¢â¡¢âπ 10 ¡°/¡≈

Õÿª°√≥å·≈–πÈ”¬“·¬°
·ºàπ°√–®°©“∫ “√¥Ÿ¥´—∫ „™â·ºàπ°√–®°¢π“¥ 20 x 20 ´¡ ∑’Ë©“∫¥â«¬ ‘́≈‘°“

‡®≈®’‡Õø 254 Àπ“ 0.25 ¡¡ (Merck Number 1.05715)
πÈ”¬“·¬° (Developing solvent)
º ¡‡Œ°‡´π ‡Õ∑‘≈Õ– ’́‡µ∑ ·≈–°√¥Õ– ’́µ‘° „πÕ—µ√“ à«π 90 : 10 : 1 µ“¡≈”¥—∫

‡¢¬à“„Àâ‡¢â“°—π¥’
∂—ß∑”‚§√¡“‚µ°√“øï (Chromatographic tank)
„ àπÈ”¬“·¬°≈ß„π∂—ß„Àâ¡’§«“¡ Ÿß®“°°âπ∂—ßª√–¡“≥ 1 ´¡ µ—Èß∑‘Èß‰«âÕ¬à“ßπâÕ¬

1 ™¡ °àÕπ„™â ‡æ◊ËÕ„Àâ∫√√¬“°“»„π∂—ßÕ‘Ë¡µ—«¥â«¬πÈ”¬“·¬°
«‘∏’°“√
„™âÀ≈Õ¥√Ÿ‡≈Á°∫√√®ÿπÈ”¬“µ—«Õ¬à“ß¢Õß·µà≈–™π‘¥À≈Õ¥≈– 5 ¡§≈ ·≈–πÈ”¬“

¡“µ√∞“π·µà≈–™π‘¥À≈Õ¥≈– 2 ¡§≈ ¡“·µâ¡∫π·ºàπ°√–®°©“∫ “√¥Ÿ¥´—∫„π·π«√–¥—∫‡¥’¬«°—π
„ÀâÀà“ß®“°¢Õ∫≈à“ß¢Õß°√–®°ª√–¡“≥ 1.5 ´¡ ·≈–Àà“ß®“°¥â“π¢â“ß¢Õß°√–®°ª√–¡“≥ 2 ´¡
πÕ°®“°π’È√–¬–Àà“ß√–À«à“ß·∂«‰¡àπâÕ¬°«à“ 1 ´¡ º÷Ëß„Àâ·Àâß π”‰ªµ—Èß„π∂—ß‚§√¡“‚µ°√“øï∑’Ë‡µ√’¬¡‰«â
µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß „ÀâπÈ”¬“·¬° ÷́¡¢÷Èπ‰ªµ“¡º‘«∑’Ë©“∫ Ÿß 15 ´¡ π”·ºàπ°√–®°ÕÕ°®“°∂—ß ∑‘Èß
‰«â„Àâ·Àâß π”‰ªµ√«® Õ∫¥â«¬°“√æàπ¥â«¬πÈ”¬“¥’æ’æ’‡Õ™ (§«“¡‡¢â¡¢âπ 16 ¡° „π‡Õ∑“πÕ≈ 100 ¡≈)‹
∑‘Èß„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß·≈â«π”‰ªµ√«® Õ∫¥â«¬°“√¥Ÿ¿“¬„µâ· ß∏√√¡™“µ‘ (visible light)‹  —ß‡°µ
º≈¿“¬„π 30 π“∑’ ´÷ËßÀ“°¡’Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™ ®–æ∫«à“ ‡°‘¥®ÿ¥‰¡à¡’ ’
∫πæ◊Èπ ’¡à«ß (√Ÿª∑’Ë 3) πÕ°®“°π’È  ”À√—∫°“√µ√«® Õ∫Õß§åª√–°Õ∫∑“ß‡§¡’™π‘¥Õ◊Ëπ¢ÕßπÈ”¡—πÀÕ¡
√–‡À¬π—Èπ „Àâπ”·ºàπ°√–®°Õ’°·ºàπ∑’Ë∑”«‘∏’‡¥’¬«°—π°—∫∑’Ë°≈à“«¡“¢â“ßµâπ‰ªµ√«® Õ∫¥â«¬· ß¬Ÿ«’∑’Ë
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§«“¡¬“«§≈◊Ëπ 254 nm ∫—π∑÷°º≈ ·≈â«π”‰ªæàπ¥â«¬πÈ”¬“Õ–π’́ —≈¥’‰Œ¥å-°√¥°”¡–∂—π (‡µ√’¬¡‚¥¬º ¡
Õ–π’´—≈¥’‰Œ¥å 0.5 ¡≈ °√¥Õ– ’́µ‘° 10 ¡≈ ‡¡∑“πÕ≈ 85 ¡≈ ·≈–°√¥°”¡–∂—π 5 ¡≈ ‡¢â“¥â«¬°—πµ“¡
≈”¥—∫) ∑‘Èß„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π”·ºàπ°√–®°‰ªÕ—ß¥â«¬‡µ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡´’¬  π“π
5 π“∑’ ·≈â«π”‰ªµ√«® Õ∫‚¥¬°“√¥Ÿ¿“¬„µâ· ß∏√√¡™“µ‘40-41

º≈°“√µ√«® Õ∫
 —ß‡°µµ”·Àπàß·≈– ’¢Õß®ÿ¥ ’µà“ßÊ ∫π·ºàπ°√–®° ∫—π∑÷°º≈§à“ hR

f
 (100 R

f
)

‚¥¬§à“ R
f
 (retardation factor À√◊Õ relative factor) À¡“¬∂÷ß Õ—µ√“ à«π¢Õß√–¬–∑“ß∑’Ë “√‡§≈◊ËÕπ∑’Ë

µàÕ√–¬–∑“ß∑’ËπÈ”¬“·¬°‡§≈◊ËÕπ∑’Ë §à“ hR
f
 · ¥ß„πµ“√“ß∑’Ë 5-6 ¿“æ‚§√¡“‚µ·°√¡º‘«∫“ß¢ÕßπÈ”¡—π

ÀÕ¡√–‡À¬∑—Èß 6 µ—«Õ¬à“ß· ¥ß„π√Ÿª∑’Ë 3-4
1.3 °“√µ√«® Õ∫¥â«¬«‘∏’·°ä ‚§√¡“‚µ°√“øï-·¡  ‡ª°‚µ√‡¡∑√’ (Gas

Chromatography-Mass Spectrometry/GC-MS)

°“√‡µ√’¬¡πÈ”¬“µ—«Õ¬à“ß
‡®◊Õ®“ßπÈ”¡—πÀÕ¡√–‡À¬¢Õßµ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ 3.33% ‚¥¬ª√‘¡“µ√„π

tetrachloroethylene ª√‘¡“≥∑’Ë„™â„π°“√©’¥µ—«Õ¬à“ß™π‘¥≈– 0.1 ¡§≈
«‘∏’°“√
©’¥πÈ”¬“µ—«Õ¬à“ßºà“π§Õ≈—¡πå DB-1 ¢π“¥ 30 m x 0.25 µm ‚¥¬µ—Èß§à“Õÿ≥À¿Ÿ¡‘

¢Õß injector ‡ªìπ 200 C °“√µ√«® Õ∫‚§√¡“‚µ·°√¡∑”‰¥â‚¥¬„™â MS Detector ∑’ËÕÿ≥À¿Ÿ¡‘ 230 C
Õÿ≥À¿Ÿ¡‘¢ÕßµŸâÕ∫∑’Ë„™â‡√‘Ë¡®“° 50, 100, 150 ·≈– 200 C µ“¡≈”¥—∫ ‚¥¬¡’Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘
‡ªìπ 10, 2.5 ·≈– 15 C µàÕπ“∑’ π“π 3, 1, 1 ·≈– 3 π“∑’µ“¡≈”¥—∫ ·°ä æ“ (carrier gas) ∑’Ë„™â‡ªìπ
·°ä Œ’‡≈’¬¡ ÷́Ëß¡’Õ—µ√“‡√Á«‡ªìπ 1.22 ¡≈ µàÕπ“∑’ ·√ß¥—π∫√√¬“°“»∑’Ë 69.4 °‘‚≈æ“ §“≈ ·≈– Split
ratio ∑’ËÕ—µ√“ à«π 1:100 º≈¢Õß·°ä ‚§√¡“‚µ·°√¡¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6 ™π‘¥ · ¥ß„π √Ÿª∑’Ë 5
∑”°“√§âπÀ“ peak ∑’Ëæ∫ (peak found)‹ ‚¥¬‡ª√’¬∫‡∑’¬∫®“°∞“π¢âÕ¡Ÿ≈∑’Ë¡’„π‡§√◊ËÕß MS (µ“√“ß∑’Ë 7)

2. °“√∑¥ Õ∫°“√≈–≈“¬„π‡Õ∑“πÕ≈42

∑¥ Õ∫°“√≈–≈“¬¢Õßµ—«Õ¬à“ßπÈ”¡—πÀÕ¡√–‡À¬¥â«¬ 85% ‡Õ∑“πÕ≈ ‚¥¬‡√‘Ë¡®“°
Õ—µ√“ à«π 1:1 À“°æ∫«à“ “√≈–≈“¬¢ÿàπ „Àâ‡æ‘Ë¡ª√‘¡“≥µ—«∑”≈–≈“¬ ∫—π∑÷°§à“°“√≈–≈“¬∑’Ë∑”„Àâ
‡°‘¥ “√≈–≈“¬„  ¥—ß· ¥ß„πµ“√“ß∑’Ë 8

3. °“√À“§«“¡Àπ“·πàπ —¡æ—π∏å42-43

§«“¡Àπ“·πàπ —¡æ—π∏å (relative density)‹ ‡ªìπ‡Õ°≈—°…≥å¢Õßµ—«Õ¬à“ß∑’Ë‡ªìπ¢Õß‡À≈«
§«“¡Àπ“·πàπ —¡æ—π∏å¢Õßµ—«Õ¬à“ß §◊Õ Õ—µ√“ à«π¢Õß¡«≈¢Õßµ—«Õ¬à“ßµàÕ¡«≈¢ÕßπÈ”°≈—Ëπ‚¥¬
‡ª√’¬∫‡∑’¬∫„πª√‘¡“µ√∑’Ë‡∑à“°—π¢Õßµ—«Õ¬à“ß ·≈–πÈ”°≈—Ëπ ‚¥¬„™â pycnometer ∑’ËÕÿ≥À¿Ÿ¡‘∑’Ë°”Àπ¥
„π°“√∑¥≈Õßπ’È„™âÕÿ≥À¿Ÿ¡‘ 20 C ®“°π—Èπ π”¡“§”π«≥À“§à“§«“¡Àπ“·πàπ —¡æ—π∏å ¥—ßπ’È

§«“¡Àπ“·πàπ —¡æ—π∏å¢Õßµ—«Õ¬à“ß = πÈ”Àπ—°¢Õßµ—«Õ¬à“ß·≈–¿“™π–-πÈ”Àπ—°¿“™π–
       πÈ”Àπ—°¢ÕßπÈ”°≈—Ëπ·≈–¿“™π–-πÈ”Àπ—°¿“™π–
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µ“√“ß∑’Ë 2 §à“√âÕ¬≈–¢Õßº≈º≈‘µπÈ”¡—πÀÕ¡√–‡À¬∑’Ë°≈—Ëπ¥â«¬πÈ”®“°µ—«Õ¬à“ß ¥ (% yield)

º≈°“√«‘®—¬

§à“√âÕ¬≈–¢Õßº≈º≈‘µπÈ”¡—πÀÕ¡√–‡À¬

∑’Ë°≈—Ëπ¥â«¬πÈ”®“°µ—«Õ¬à“ß ¥ (%v/w)
™π‘¥¢Õß ¡ÿπ‰æ√

1. °√–‡∑’¬¡ (À—«) 0.12
2. °–‡æ√“ (·¥ß) („∫) 0.16
3. §π∑‘ Õ („∫) 0.16
4. ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°) 0.85
5. ®—π∑πå‡∑» (º≈) 0.11
6. ®—π∑πå‡∑» („∫) 0.66
7. Ω√—Ëß („∫) 0.16
8. ‡ ¡Á¥ („∫) 0.43
9. æ√‘°‰∑¬ (º≈·°à) 0.08
10. ¡–°√Ÿ¥ („∫) 0.53
11. º—°§“«µÕß (º≈) 0.20
12. º—°§“«µÕß („∫) 0.20
13. ¢à“ (‡Àßâ“) 0.83
14. ¢¡‘Èπ™—π (‡Àßâ“) 0.18
15. ¢‘ß (‡Àßâ“) 0.12

º≈°“√§”π«≥§«“¡Àπ“·πàπ —¡æ—π∏å · ¥ß„πµ“√“ß∑’Ë 8
4. °“√À“§à“¥—™π’À—°‡À44,45

§à“¥—™π’À—°‡À‡ªìπ°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß°“¬¿“æ¢Õßµ—«Õ¬à“ß∑’Ë‡ªìπ¢Õß‡À≈« ·≈–
∑¥ Õ∫§«“¡∫√‘ ÿ∑∏‘Ï¢Õßµ—«Õ¬à“ß‚¥¬„™â‡§√◊ËÕß√’·ø√°‚µ¡‘‡µÕ√å §«“¡¬“«§≈◊Ëπ∑’Ë„™â„π°“√«—¥‡ªìπ· ß
‚´‡¥’¬¡ D (589.3 π“‚π‡¡µ√)‹ ·≈–Õà“π§à“∑’ËÕÿ≥À¿Ÿ¡‘ 20 C ¥—ß· ¥ß„πµ“√“ß∑’Ë 8

√Ÿª∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ßƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– ·≈–§«“¡‡¢â¡¢âπ¢Õßµ—«Õ¬à“ß
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µ“√“ß∑’Ë 3 ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬‚¥¬»÷°…“¥â«¬«‘∏’°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™
(DPPH assay)

 1. °√–‡∑’¬¡ (À—«) >1 >10
 2. °–‡æ√“ (·¥ß) („∫) 0.46 2.88
 3. §π∑‘ Õ („∫) >1 >10
 4. ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°) -0.22 0.60
 5. ®—π∑πå‡∑» (º≈) -0.10 0.79
 6. ®—π∑πå‡∑» („∫) 0.38 2.39
 7. Ω√—Ëß („∫) >1 >10
 8. ‡ ¡Á¥ („∫) 0.51 3.24
 9. æ√‘°‰∑¬ (º≈·°à) >1 >10
 10. ¡–°√Ÿ¥ („∫) >1 >10
 11. º—°§“«µÕß (º≈) 0.62 4.19
 12. º—°§“«µÕß („∫) >1 >10
 13. ¢à“ (‡Àßâ“) 0.96 9.19
 14. ¢¡‘Èπ™—π (‡Àßâ“) >1 >10
 15. ¢‘ß (‡Àßâ“) 0.87 7.41
 16. «‘µ“¡‘π´’ 0.55 3.55

§à“§«“¡‡¢â¡¢âπ∑’Ë

¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë 50%

(IC
50

) (µl/ml)

µ—«Õ¬à“ß

§à“ Log §«“¡‡¢â¡¢âπ∑’Ë

¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë 50%

(Log IC
50

) (µl/ml)

µ“√“ß∑’Ë 4 º≈°“√∑¥ Õ∫ªØ‘°‘√‘¬“°“√‡°‘¥ ’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

  1. ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°)  ’πÈ”‡ß‘πÕàÕπ
  2. ®—π∑πå‡∑» (º≈)  ’πÈ”‡ß‘πÕàÕπ
  3. ®—π∑πå‡∑» („∫)  ’πÈ”‡ß‘πÕàÕπ
  4. ‡ ¡Á¥ („∫)  ’πÈ”‡ß‘πÕàÕπ
  5. °–‡æ√“ (·¥ß) („∫)  ’¡à«ßÕ¡·¥ß
  6. º—°§“«µÕß (º≈)  ’¡à«ßÕ¡·¥ß·≈â«‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬  ’¢Õß “√≈–≈“¬∑’Ë‡°‘¥®“°°“√∑¥ Õ∫¥â«¬

 “√≈–≈“¬«“π‘≈≈‘π-°√¥°”¡–∂—π
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µ“√“ß∑’Ë 6 §à“ hR
f
 ·≈–º≈°“√µ√«® Õ∫ “√ª√–‡¿∑‡∑Õ√åªîπÕ¬¥å„ππÈ”¡—πÀÕ¡√–‡À¬ 6 ™π‘¥

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hR
f

 ’∑’Ë —ß‡°µ¥â«¬

UV254 · ß∏√√¡™“µ‘

µ“√“ß∑’Ë 5 §à“ hR
f
 ¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–„ππÈ”¡—πÀÕ¡√–‡À¬ 6 ™π‘¥

 1. ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°) 1 21
2 31
3 54

 2. ®—π∑πå‡∑» (º≈) 1 21
2 31
3 54

 3. ®—π∑πå‡∑» („∫) 1 21
2 31
3 54

 4. ‡ ¡Á¥ („∫) 1 31
2 47
3 88

 5. °–‡æ√“ (·¥ß) („∫) 1 7
2 40
3 51
4 88

 6. º—°§“«µÕß (º≈) 1 49
2 63

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hR
f

1. ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°) 1 11 - ™¡æŸÕàÕπ
2 21 - ™¡æŸÕàÕπ
3 29 ∑÷∫· ß ™¡æŸÕàÕπ
4 36 ∑÷∫· ß ™¡æŸ‡¢â¡
5 54 ∑÷∫· ß  â¡ÕààÕπ
6 71 - ™¡æŸÕàÕπ
7 88 - ™¡æŸÕàÕπ
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™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hR
f

 ’∑’Ë —ß‡°µ¥â«¬

UV254 · ß∏√√¡™“µ‘

µ“√“ß∑’Ë 6 (µàÕ)§à“ hR
f
 ·≈–º≈°“√µ√«® Õ∫ “√ª√–‡¿∑‡∑Õ√åªîπÕ¬¥å„ππÈ”¡—πÀÕ¡√–‡À¬ 6 ™π‘¥

2. ®—π∑πå‡∑» (º≈) 1 11 - ™¡æŸÕàÕπ
2 21 - ™¡æŸ‡¢â¡
3 29 ∑÷∫· ß ™¡æŸÕàÕπ
4 36 ∑÷∫· ß ™¡æŸ‡¢â¡
5 54 ∑÷∫· ß  â¡
6 88 - ™¡æŸÕàÕπ

3. ®—π∑πå‡∑» („∫) 1 11 - ™¡æŸÕàÕπ
2 21 - ™¡æŸÕàÕπ
3 29 ∑÷∫· ß ™¡æŸÕàÕπ
4 36 ∑÷∫· ß ™¡æŸ‡¢â¡
5 54 ∑÷∫· ß  â¡ÕàÕπ
6 88 - ™¡æŸÕàÕπ

4. ‡ ¡Á¥ („∫) 1 3 ∑÷∫· ß ™¡æŸÕàÕπ
2 11 ∑÷∫· ß ™¡æŸÕàÕπ
3 17 ∑÷∫· ß ¡à«ßÕàÕπ
4 23 - ¡à«ß‡¢â¡
5 28 ∑÷∫· ß ¡à«ß‡¢â¡
6 33 - ¡à«ß‡¢â¡
7 39 ∑÷∫· ß ‡À≈◊Õß
8 47 - ™¡æŸ
9 58 ∑÷∫· ß ™¡æŸ‡¢â¡
10 87 ∑÷∫· ß ¡à«ß‡¢â¡

5. °–‡æ√“ (·¥ß) („∫) 1 7 ∑÷∫· ß -
2 31 - ‡À≈◊Õß
3 52 ∑÷∫· ß ‡À≈◊Õß
4 63 - ™¡æŸ‡¢â¡
5 85 - ¡à«ß‡¢â¡

6. º—°§“«µÕß (º≈) 1 9.5 - ¡à«ßÕàÕπ
2 27 - ¡à«ßÕàÕπ
3 40 - ¡à«ßÕàÕπ
4 63 - ™¡æŸ‡¢â¡
5 66 ∑÷∫· ß ¡à«ßÕàÕπ
6 74 ∑÷∫· ß ‡À≈◊Õß
7 82 ∑÷∫· ß ‡À≈◊Õß
8 92 - ¡à«ßÕàÕπ
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√Ÿª∑’Ë 3 ≈—°…≥–∑“ß‚§√¡“‚µ·°√¡º‘«∫“ß¢ÕßÕß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–„ππÈ”¡—π
ÀÕ¡√–‡À¬ ‡¡◊ËÕ„™â‡Œ°‡´π/‡Õ∑‘≈Õ–´’‡µ∑/°√¥Õ– ’́µ‘° (90:10:1) ‡ªìπ mobile phase
·≈â«æàπ¥â«¬πÈ”¬“ DPPH
1 = d-limonene; 2 = myristicin; 3 = safrole; 4 = πÈ”¡—π„∫®—π∑πå‡∑»;
5 = πÈ”¡—πº≈®—π∑πå‡∑»; 6 = πÈ”¡—π‡¡≈Á¥·≈–√°®—π∑πå‡∑»; 7 = β-pinene;
8 = eucalyptol; 9 = β-caryophyllene; 10 = α-terpineol; 11 = nerol;
12 = α-pinene; 13 = isoeugenol; 14 = eugenol; 15 = πÈ”¡—π„∫°–‡æ√“(·¥ß);
16 = πÈ”¡—πº≈º—°§“«µÕß; 17 = πÈ”¡—π„∫‡ ¡Á¥

           1    2    3    4    5    6    7    8    9    10    11    12    13   14  15 16  17
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√Ÿª∑’Ë 4 ≈—°…≥–∑“ß‚§√¡“‚µ·°√¡º‘«∫“ß¢Õß “√ª√–‡¿∑‡∑Õ√åªïπ å„ππÈ”¡—πÀÕ¡√–‡À¬™π‘¥µà“ßÊ
‡¡◊ËÕ„™â‡Œ°‡´π/‡Õ∑‘≈Õ–´’‡µ∑/°√¥Õ–´’µ‘° (90:10:1) ‡ªìπ mobile phase ·≈– —ß‡°µ¥â«¬¬Ÿ«’
254 nm (l) ·≈â«æàπ¥â«¬πÈ”¬“Õ–π’´—≈¥’‰Œ¥å-°√¥°”¡–∂—π·≈â«Õ—ß„Àâ√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 105 C
π“π 5 π“∑’ ·≈–¥Ÿ¿“¬„µâ· ß∏√√¡™“µ‘ (ll)
1 = d-limonene; 2 = myristicn; 3 = safrole; 4 = πÈ”¡—π„∫®—π∑πå‡∑»;
5 = πÈ”¡—πº≈®—π∑πå‡∑»; 6 = πÈ”¡—π‡¡≈Á¥·≈–√°®—π∑πå‡∑»; 7 = β-pinene;
8 = eucalyptol; 9 = β-caryophyllene; 10 = α-terpineol; 11 = nerol;
12 = α-pinene; 13 = isoeugenol; 14 = eugenol; 15 = πÈ”¡—π„∫°–‡æ√“(·¥ß);
16 = πÈ”¡—πº≈º—°§“«µÕß; 17 = πÈ”¡—π„∫‡ ¡Á¥

           1   2   3   4   5   6   7   8   9   10   11   12   13   14   15 16 17

           1   2   3   4   5   6   7   8   9   10   11   12   13   14   15 16 17

 ll

 l
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√Ÿª∑’Ë 5 ·°ä ‚§√¡“‚µ·°√¡¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®”π«π 2 ™π‘¥ ‡¡◊ËÕ„™â·§ªî≈≈“√’§Õ≈—¡πå™π‘¥
DB-1 (30 m x 0.25 mm x 0.25 µm) ·≈–„™â mass spectrometer ‡ªìπ detector
1 = πÈ”¡—π‡¡≈Á¥·≈–√°®—π∑πå‡∑»; 2 = πÈ”¡—πº≈®—π∑πå‡∑»
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√Ÿª∑’Ë 5 (µàÕ) ·°ä ‚§√¡“‚µ·°√¡¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®”π«π 2 ™π‘¥ ‡¡◊ËÕ„™â·§ªî≈≈“√’§Õ≈—¡πå™π‘¥
DB-1 (30 m x 0.25 mm x 0.25 µm) ·≈–„™â mass spectrometer ‡ªìπ detector
3 = πÈ”¡—π„∫®—π∑πå‡∑»; 4 = πÈ”¡—π„∫‡ ¡Á¥
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√Ÿª∑’Ë 5 (µàÕ) ·°ä ‚§√¡“‚µ·°√¡¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®”π«π 2 ™π‘¥ ‡¡◊ËÕ„™â·§ªî≈≈“√’§Õ≈—¡πå™π‘¥
DB-1 (30 m x 0.25 mm x 0.25 µm) ·≈–„™â mass spectrometer ‡ªìπ detector
5 = πÈ”¡—π„∫°–‡æ√“(·¥ß); 6 = πÈ”¡—πº≈º—°§“«µÕß
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µ“√“ß∑’Ë 7 Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ëæ∫¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®”π«π 6 ™π‘¥∑’Ë«‘‡§√“–Àå¥â«¬‡§√◊ËÕß
GC-MS (‡√’¬ßµ“¡ Area%)

™π‘¥¢Õß  “√‡§¡’∑’Ëæ∫ Õ—µ√“ à«π√âÕ¬≈–¢Õßæ◊Èπ∑’Ë(%) ‡«≈“ (π“∑’)

πÈ”¡—πÀÕ¡√–‡À¬ Peak Found Percentage Ratio(Area%) Retention Time (min)

 1. ‡¡≈Á¥·≈– terpinen-4-ol 18.29 15.758
    √°®—π∑πå‡∑» β-phellandrene 17.89 8.785

myristicin 17.24 26.557
Benzene,1,2,3-trimethoxy 7.95 27.605

-5-(2-propenyl)-
β-pinene 6.38 8.885
α-pinene 5.28 7.577

 2. º≈®—π∑πå‡∑» terpinen-4-ol 41.03 15.752
α-terpineol 28.88 16.149
myristicin 18.09 26.547

unidentified 5.30 27.603
 3. „∫®—π∑πå‡∑» α-pinene 23.34 7.585

β-pinene 23.21 8.893
terpinen-4-ol 8.44 15.757

myristicin 6.45 26.551
d-limonene 5.13 10.750

 4. „∫‡ ¡Á¥ unidentified 18.51 29.267
4-carene 17.10 12.861
γ-terpinene 13.45 11.792

cymene 7.19 10.408
unidentified 6.06 31.826
α-pinene 4.50 7.583

terpinen-4-ol 4.09 15.755
caryophyllene 3.18 24.282

thujene 2.67 7.384
 5. „∫°–‡æ√“(·¥ß) benzene, 1,2-dimethoxy 77.43 18.651

-4-(2-propenyl)-
caryophyllene 13.71 20.269
germacrene-D 1.96 22.642

 6. º≈º—°§“«µÕß methyl n-nonyl ketone 72.81 15.066
bornyl acetate 8.04 14.834

eucalyptol 1.93 8.149



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë Û ©∫—∫∑’Ë Û ¡‘∂ÿπ“¬π -°—π¬“¬π ÚıÙ¯58

«‘®“√≥å
„πß“π«‘®—¬π’È ‰¥â∑”°“√»÷°…“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®”π«π 15 ™π‘¥∑’Ë

‰¥â®“°°“√°≈—Ëπ¥â«¬πÈ” (µ“√“ß∑’Ë 1) ¥â«¬«‘∏’ DPPH Assay  ”À√—∫°“√µ√«®«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ
¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬ à«π¡“°„Àâº≈∫«°°—∫πÈ”¬“ DPPH ‚¥¬‡°‘¥
®ÿ¥‰¡à¡’ ’∫πæ◊Èπ ’¡à«ß (√Ÿª∑’Ë 3) „π¢≥–∑’ËπÈ”¡—πÀÕ¡√–‡À¬®“°°√–‡∑’¬¡‰¡à„Àâº≈∫«° (‰¡à‰¥â· ¥ß¢âÕ¡Ÿ≈)
‡¡◊ËÕπ”¡“µ√«®«‘‡§√“–Àå‡™‘ßª√‘¡“≥¥â«¬«‘∏’°“√«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬«‘∏’¬Ÿ«’-«‘  ‡ª°‚µ√‚ø‚µ‡¡∑√’
(√Ÿª∑’Ë 2) æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’¡“° ¡’®”π«π 6 ™π‘¥ ‰¥â·°à ‡¡≈Á¥·≈–√°
®—π∑πå‡∑» º≈®—π∑πå‡∑» „∫®—π∑πå‡∑» „∫‡ ¡Á¥ „∫°–‡æ√“(·¥ß) º≈º—°§“«µÕß ‚¥¬¡’§à“ IC

50
 ∑’Ë

0.60, 0.79, 2.39, 2.88, 3.24 ·≈– 4.19 µl/ml µ“¡≈”¥—∫ ‚¥¬∑—Èß 6 ™π‘¥π’È¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’
°«à“À√◊Õ„°≈â‡§’¬ß°—∫«‘µ“¡‘π´’ ´÷Ëß¡’§à“ IC

50
 ∑’Ë 3.55 µl/ml  à«ππÈ”¡—πÀÕ¡√–‡À¬®“°¢‘ß·≈–¢à“¡’ƒ∑∏‘Ï

µâ“πÕπÿ¡Ÿ≈Õ‘ √–µË”°«à“«‘µ“¡‘π´’ 2-3 ‡∑à“ ‚¥¬¡’§à“ IC
50
 ∑’Ë 7.41, 9.19 µl/ml µ“¡≈”¥—∫ „π¢≥–∑’Ë

πÈ”¡—πÀÕ¡√–‡À¬®“°°√–‡∑’¬¡ §π∑‘ Õ Ω√—Ëß æ√‘°‰∑¬ ¡–°√Ÿ¥ ¢¡‘Èπ™—π ·≈–°√–™“¬ ¡’§à“ IC
50
 ¡“°°«à“

10 µl/ml (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 8 §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

™π‘¥¢ÕßπÈ”¡—π ≈—°…≥– °“√≈–≈“¬¥â«¬ §«“¡Àπ“·πàπ §à“¥—™π’À—°‡À

ÀÕ¡√–‡À¬ ¢Õßµ—«Õ¬à“ß 85% ‡Õ∑“πÕ≈  —¡æ—π∏å∑’Ë ∑’ËÕÿ≥À¿Ÿ¡‘ 20C

Õÿ≥À¿Ÿ¡‘ 20C

 1. ‡¡≈Á¥·≈– ¢Õß‡À≈«„  ‰¡à¡’ ’ 1:3 0.9360 1.4904
√°®—π∑πå‡∑»

 2. º≈®—π∑πå‡∑» ¢Õß‡À≈«„  1:3 0.9492 1.4890
 ’‡À≈◊ÕßÕàÕπ

 3. „∫®—π∑πå‡∑» ¢Õß‡À≈«„  ‰¡à¡’ ’ 1:7 0.8780 1.4782
 4. „∫‡ ¡Á¥ ¢Õß‡À≈«„  1:8 0.9416 1.5012

 ’‡À≈◊ÕßÕàÕπ
 5. „∫°–‡æ√“ ¢Õß‡À≈«„  1:1 0.9994 1.5263

(·¥ß)  ’‡À≈◊ÕßÕàÕπ
 6. º≈º—°§“«µÕß ¢Õß‡À≈«„  1:4000 „π 85% 0.8461 1.4897

 ’‡À≈◊ÕßÕàÕπ ‡Õ∑“πÕ≈
1:1„π‡Õ∑‘≈Õ–´’‡µ∑
1:1„π‰¥§≈Õ‚√¡’‡∑π
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πÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6 ™π‘¥∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’π—Èπ‰¥âπ”¡“»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ
‡§¡’¥â«¬°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’‚¥¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ «‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß (TLC) ·≈–«‘∏’
·°ä ‚§√¡“‚µ°√“øï·¡  ‡ª°‚µ√‡¡∑√’ (GC-MS) µ√«®æ‘π‘®≈—°…≥–∑“ß°“¬¿“æ °“√≈–≈“¬„π
‡Õ∑“πÕ≈ §«“¡Àπ“·πàπ —¡æ—π∏å ·≈–§à“¥—™π’À—°‡Àº≈®“°°“√»÷°…“‡Õ°≈—°…≥å∑“ß‡§¡’ ‰¥â·°à
°“√∑¥ Õ∫‡∫◊ÈÕßµâπ¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ ‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫ “√≈–≈“¬«“π‘≈≈‘π-°√¥°”¡–∂—π
æ∫«à“ ‡°‘¥ ’µà“ßÊ°—π‰ª ‡™àπ  ’øÑ“ ¡à«ß·¥ß πÈ”µ“≈ · ¥ß«à“ πà“®–¡’ “√‡§¡’ª√–‡¿∑‡∑Õ√åªïπ å40

(µ“√“ß∑’Ë 4) ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß (TLC) ‚¥¬„™â· ß¬Ÿ«’∑’Ë§«“¡¬“«§≈◊Ëπ 254 nm
æ∫«à“ Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6 ™π‘¥π—Èπ ‡°‘¥®ÿ¥∑÷∫· ß ÷́Ëß‡°‘¥®“°§ÿ≥ ¡∫—µ‘
¢Õß°“√ ¡’ conjugated double bond Õ¬à“ßπâÕ¬ 2 æ—π∏–Õ¬Ÿà„π‚§√ß √â“ß¢Õß “√‡§¡’„ππÈ”¡—πÀÕ¡
√–‡À¬ µ—«Õ¬à“ß‡™àπ  “√‡§¡’°≈ÿà¡ phenylpropane derivatives ®–¡’§ÿ≥ ¡∫—µ‘¥—ß°≈à“« ·≈–‡¡◊ËÕµ√«®
 Õ∫¥â«¬°“√æàπ¥â«¬πÈ”¬“Õ–π’́ —≈¥’‰Œ¥å-°√¥°”¡–∂—π æ∫«à“ ‡°‘¥®ÿ¥ ’µà“ßÊ°—π ‡™àπ  ’¡à«ß ·¥ß πÈ”‡ß‘π
πÈ”µ“≈ ‡¢’¬« · ¥ß«à“ ¡’ “√‡§¡’ª√–‡¿∑‡∑Õ√åªïπ å40-41  ”À√—∫πÈ”¡—πÀÕ¡√–‡À¬®“°®—π∑πå‡∑»∑—Èß
3 µ—«Õ¬à“ß æ∫ myristicin ·≈– safrole ‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– „π¢≥–∑’Ë
πÈ”¡—πÀÕ¡√–‡À¬®“°„∫‡ ¡Á¥·≈–„∫°–‡æ√“(·¥ß) æ∫ β-caryophyllene ‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’
∑’Ë¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– (√Ÿª∑’Ë 3-4 ·≈–µ“√“ß∑’Ë 5-6)

º≈®“°°“√»÷°…“·°ä ‚§√¡“‚µ·°√¡ ¥â«¬«‘∏’·°ä ‚§√¡“‚µ°√“øï·¡  ‡ª°‚µ√‡¡π∑√’
(GC-MS) (√Ÿª∑’Ë 5 ·≈–µ“√“ß∑’Ë 7) ∑”„Àâ∑√“∫∂÷ßÕß§åª√–°Õ∫À≈—°∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß
6 ™π‘¥ æ∫«à“ πÈ”¡—π®“°‡¡≈Á¥·≈–√°À√◊Õº≈À√◊Õ„∫¢Õßµâπ®—π∑πå‡∑»¡’Õß§åª√–°Õ∫À≈—°‡ªìπ “√‡§¡’
°≈ÿà¡ phenylpropane derivatives (‡™àπ myristicin, safrole)  à«ππÈ”¡—πÀÕ¡√–‡À¬®“°‡¡≈Á¥·≈–
√°À√◊Õº≈®—π∑πå‡∑»®–æ∫Õß§åª√–°Õ∫∑“ß‡§¡’°≈ÿà¡ monoterpene alcohols (‡™àπ terpinen-4-ol,
α-terpineol) Õ¬Ÿà¡“° „π¢≥–∑’ËπÈ”¡—πÀÕ¡√–‡À¬®“°„∫®—π∑πå‡∑»®–æ∫Õß§åª√–°Õ∫À≈—°‡ªìπ “√‡§¡’
°≈ÿà¡ monoterpenes (‡™àπ α-pinene, β-pinene, limonene) ‚¥¬æ∫«à“  —¥ à«π¢Õß myristicin „π
º≈®—π∑πå‡∑»¡’¡“°°«à“√°·≈–‡¡≈Á¥·≈–¡’¡“°°«à“„∫ ¥—ßπ—Èπ ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡
√–‡À¬®“°µâπ®—π∑πå‡∑»∑—Èß “¡ à«π πà“®–‡°‘¥®“° “√‡§¡’‡À≈à“π’È ´÷Ëß„Àâº≈∫«°°—∫πÈ”¬“ DPPH ‡¡◊ËÕ
∑¥ Õ∫¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß (√Ÿª∑’Ë 3) πÕ°®“°π’È ¬—ß‡§¬¡’√“¬ß“π«à“ “√ myristicin ·≈–
dehydrodiisoeugenol ∑’Ëæ∫„π√°·Àâß®“°®—π∑πå‡∑»¡’ƒ∑∏‘Ï¬—∫¬—Èß lipid peroxidation „πÀπŸ∑¥≈Õß46

 ”À√—∫πÈ”¡—πÀÕ¡√–‡À¬®“°„∫‡ ¡Á¥ æ∫«à“ ¡’ “√∑’Ë‰¡à∑√“∫ Ÿµ√‚§√ß √â“ß Ÿß∂÷ß 18.51% ·≈–
¡’ 4-carene, γ-terpinene Õ¬Ÿà„πª√‘¡“≥∑’Ë Ÿß√Õß≈ß¡“„πÕ—π¥—∫ Õß·≈– “¡ ‡π◊ËÕß®“°¬—ß‰¡à∑√“∫«à“
‡ªìπ “√„¥ ¥—ßπ—Èπ ®÷ß¬—ß‰¡à “¡“√∂√–∫ÿ‰¥â«à“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–‡°‘¥®“°Õß§åª√–°Õ∫∑“ß‡§¡’™π‘¥„¥
·µà‡ªìπ‰ª‰¥â«à“ ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—π„∫‡ ¡Á¥π—Èπ Õ“®‡°‘¥‰¥â®“°Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë
°≈à“«¡“·≈â« ·≈–Õ“®√«¡∂÷ß “√‡§¡’™π‘¥Õ◊Ëπ¥â«¬ ‡™àπ caryophyllene ‡π◊ËÕß®“° “√π’È„Àâº≈∫«°°—∫πÈ”¬“
DPPH ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’‚§√¡“‚µ°√“øïº‘«∫“ß (√Ÿª∑’Ë 3)  à«ππÈ”¡—π®“°„∫°–‡æ√“ (·¥ß) ¡’
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Õß§åª√–°Õ∫À≈—°‡ªìπ 1,2-dimethoxy-4-(2-propenyl)-benzene ·≈– caryophyllene ¥—ßπ—Èπ
 “√‡§¡’∑—Èß Õß™π‘¥π’Èπà“®–‡ªìπ “√ÕÕ°ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–  ”À√—∫πÈ”¡—πÀÕ¡√–‡À¬®“°º≈º—°§“«µÕß
æ∫«à“¡’Õß§åª√–°Õ∫ à«π„À≠à‡ªìπ methyl n-nonyl ketone À√◊Õ undecanone ‚¥¬¡’Õ—µ√“ à«π
√âÕ¬≈–¢Õßæ◊Èπ∑’Ë (Area %)  Ÿß∂÷ß 72.81% (µ“√“ß∑’Ë 7) ¥—ßπ—Èπ  “√‡§¡’™π‘¥π’Èπà“®–‡ªìπ “√ÕÕ°ƒ∑∏‘Ïµâ“π
Õπÿ¡Ÿ≈Õ‘ √–

 ”À√—∫°“√»÷°…“§ÿ≥ ¡∫—µ‘Õ◊ËπÊ¥â“π°“¬¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6 ™π‘¥π’È ‰¥â·°à ≈—°…≥–
¢Õßµ—«Õ¬à“ß °“√≈–≈“¬¥â«¬‡Õ∑“πÕ≈ §à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—π∏å (µ“√“ß∑’Ë 8)
‡ªìπ°“√∫àß∫Õ°∂÷ß§ÿ≥¿“æ∑“ß°“¬¿“æ ÷́Ëß‡ªìπ‡Õ°≈—°…≥å‡©æ“–µ—«Õ—π®–‡ªìπª√–‚¬™πåµàÕ°“√
§«∫§ÿ¡§ÿ≥¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬·µà≈–™π‘¥µàÕ‰ª

 √ÿªº≈°“√«‘®—¬
°“√»÷°…“ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 15 ™π‘¥π’È®“° ¡ÿπ‰æ√‰∑¬‰¥â·°à

°√–‡∑’¬¡ (À—«), °–‡æ√“·¥ß („∫), §π∑‘ Õ („∫), ®—π∑πå‡∑» (‡¡≈Á¥·≈–√°, º≈, „∫), ‡ ¡Á¥ („∫),
æ√‘°‰∑¬ (º≈·°à), ¡–°√Ÿ¥ („∫), º—°§“«µÕß (º≈, „∫), ¢à“ (‡Àßâ“), ¢¡‘Èπ™—π (‡Àßâ“), ¢‘ß (‡Àßâ“)
‚¥¬«‘∏’ DPPH Assay æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬®“° à«πº≈À√◊Õ‡¡≈Á¥·≈–√°¢Õßµâπ®—π∑πå‡∑»¡’
ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â¥’„°≈â‡§’¬ß°—π·≈– Ÿß°«à“«‘µ“¡‘π´’ª√–¡“≥ 4-5 ‡∑à“ (IC

50
 = 0.79 ·≈– 0.60 µl/

ml µ“¡≈”¥—∫) √Õß≈ß¡“§◊Õ πÈ”¡—πÀÕ¡√–‡À¬®“°„∫®—π∑πå‡∑» „∫°–‡æ√“(·¥ß) „∫‡ ¡Á¥ ·≈–
º≈º—°§“«µÕß (IC

50
 = 2.39, 2.88, 3.24 ·≈– 4.19 µl/ml µ“¡≈”¥—∫) ´÷Ëß¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’

°«à“‡≈Á°πâÕ¬À√◊Õ‡∑’¬∫‡∑à“°—∫«‘µ“¡‘π´’ (IC50 = 3.55 µg/ml)  à«ππÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’ƒ∑∏‘Ï√Õß≈ß¡“
‰¥â·°à πÈ”¡—π®“°‡Àßâ“¢‘ß·≈–‡Àßâ“¢à“¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √–µË”°«à“«‘µ“¡‘π´’Õ¬Ÿàª√–¡“≥ 2-3 ‡∑à“
(IC

50
= 7.41 ·≈– 9.19 µl/ml µ“¡≈”¥—∫) πÕ°®“°π’È‰¥â√“¬ß“π∂÷ßº≈°“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß‡§¡’

·≈–°“¬¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß 6 ™π‘¥„πÀ—«¢âÕ‡Õ°≈—°…≥å∑“ß‡§¡’ ≈—°…≥–¢Õßµ—«Õ¬à“ß
°“√≈–≈“¬¥â«¬‡Õ∑“πÕ≈ §à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—∑∏å‰«â¥â«¬  ÷́Ëß®–‡ªìπª√–‚¬™πå„π
°“√§«∫§ÿ¡§ÿ≥¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®“° ¡ÿπ‰æ√¥—ß°≈à“«µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß
1 «—π¥’ °ƒ…≥æ—π∏å. æƒ°…‡§¡’‡∫◊ÈÕßµâπ. „π:«’≥“ ®‘√—®©√‘¬“°Ÿ≈. ¬“·≈–º≈‘µ¿—≥±å®“°∏√√¡™“µ‘.

°√ÿß‡∑æœ: ¿“§«‘™“‡¿ —™«‘π‘®©—¬ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈. 2534. Àπâ“
25-72, 307.

2 http://www.tistr.or.th/pharma
3  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å.  ¡ÿπ‰æ√ªÑÕß°—π°”®—¥

·¡≈ß∑“ß°“√·æ∑¬å. °√ÿß‡∑æœ: ∫√‘…—∑ ¥’‰´√å ®”°—¥. 2546. 72 Àπâ“.
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4  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å.
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