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ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

·≈– “√ °—¥¥â«¬πÈ”®“° ¡ÿπ‰æ√‰∑¬

ª√–‰æ «ß»å ‘π§ß¡—Ëπ*, ®“√’¬å ∫—π ‘∑∏‘Ï*,  ¡™“¬ · πÀ≈«ßÕ‘π∑√å*
∏π«—≤πå ∑Õß®’π†, æπ— ¥“ Õ‘»√“ß°Ÿ√ ≥ Õ¬ÿ∏¬“‡, πæ¡“»  ÿπ∑√‡®√‘≠ππ∑å§

π‘æπ∏åμâπ©∫—∫

45

∫∑§—¥¬àÕ

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß ¡ÿπ‰æ√‰∑¬ 12 ™π‘¥ ®“° 9 «ß»å ´÷Ëß‡μ√’¬¡‡ªìππÈ”¡—πÀÕ¡√–‡À¬∑’Ë‰¥â®“°

°“√°≈—Ëπ¥â«¬πÈ”·≈– “√ °—¥¥â«¬πÈ”¥â«¬«‘∏’√–‡À‘¥„Àâ·Àâß¥â«¬§«“¡‡¬Áπ ∂Ÿ°π”¡“»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

¥â«¬«‘∏’¬—∫¬—ÈßÕπÿ¡Ÿ≈ 2,2-diphenyl-1-picryhydrazyl (DPPH) ‡ª√’¬∫‡∑’¬∫°—∫«‘μ“¡‘π´’ ‚¥¬«—¥°“√¥Ÿ¥°≈◊π

· ß¥â«¬«‘∏’  ¬Ÿ«’-«‘   ‡ª°‚∑√‚ø‚∑‡¡∑√’ æ∫«à“πÈ”¡—πÀÕ¡√–‡À¬ 3 ™π‘¥∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’∑’Ë ÿ¥ ‰¥â·°à

πÈ”¡—π„∫æ≈Ÿ  πÈ”¡—π„∫¡≥±“·¥ß ·≈–πÈ”¡—π„∫‡ ¡Á¥ ‚¥¬¡’§à“ IC
50

 ‡∑à“°—∫ 0.04, 0.23 ·≈– 3.24 ‰¡‚§√≈‘μ√/

¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ πÕ°®“°π’È ‰¥â»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬„πÀ—«¢âÕμà“ß Ê ‰¥â·°à

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ «‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß·≈–«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  

‡ª°‚∑√‡¡∑√’  °“√≈–≈“¬„π 85% ‡Õ∑“πÕ≈ §«“¡Àπ“·πàπ —¡æ—∑∏å ·≈–§à“¥—™π’À—°‡À  ”À√—∫º≈°“√

»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß “√ °—¥¥â«¬πÈ”æ∫«à“ “√ °—¥πÈ”∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’∑’Ë ÿ¥ ‰¥â·°à  “√

 °—¥„∫‡ ¡Á¥·≈–„∫Ω√—Ëß ‚¥¬¡’§à“ IC
50

 ‡∑à“°—∫ 3.72 ·≈– 4.17 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ πÕ°®“°π’È

®“°º≈°“√»÷°…“ƒ∑∏‘Ïμâ“π‰«√— ‡Õ¥ å (HIV-1) „πÀ≈Õ¥∑¥≈Õß¢Õß “√ °—¥¥â«¬πÈ”¥—ß°≈à“« æ∫«à“  “√

 °—¥∑’Ë¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‰¥â·°à  “√ °—¥„∫Ω√—Ëß·≈–„∫‡ ¡Á¥ ‚¥¬¡’§à“ IC
90

 ‡∑à“°—∫ 15 ·≈– 30 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫   º≈®“°°“√»÷°…“π’È‡ªìπª√–‚¬™πåμàÕ°“√æ—≤π“πÈ”¡—πÀÕ¡√–‡À¬·≈– “√ °—¥¥â«¬πÈ”‡ªìπ

º≈‘μ¿—≥±å ÿ¢¿“æμàÕ‰ª

§” ”§—≠:   ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–, ƒ∑∏‘Ïμâ“π‡Õ¥ å, πÈ”¡—πÀÕ¡√–‡À¬,  “√ °—¥¥â«¬πÈ”®“° ¡ÿπ‰æ√

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥ππ∑∫ÿ√’ 11000, †»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë 2 æ‘…≥ÿ‚≈° °√¡
«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥æ‘…≥ÿ‚≈° 65000, ‡ ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥
ππ∑∫ÿ√’ 11000, §§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ °√ÿß‡∑æ¡À“π§√ 10400
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: prapai.w@dmsc.mail.go.th

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

πÈ”¡—πÀÕ¡√–‡À¬ §◊Õ πÈ”¡—π∑’Ëæ◊™ √â“ß¢÷Èπ·≈–

‡°Á∫ – ¡‰«â„π à«πμà“ß Ê ¢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
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πÈ”¡—πÀÕ¡√–‡À¬∑’Ë°≈—Ëπ®“°æ◊™ ¥¡—°®–¡’§ÿ≥¿“æ¥’

°«à“æ◊™·Àâß Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ëæ∫„ππÈ”¡—πÀÕ¡

√–‡À¬‡ªìπ “√‡§¡’ª√–‡¿∑¡Õ‚π‡∑Õ√åªïπ å (mono-

terpenes), ‡´ §«‘‡∑Õ√åªïπ å (sesquiterpenes) ·≈–

ÕÕ°´’®’‡π∑‡∑¥‡∑Õ√åªïπ å (oxygenated terpenes)

Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬¢Õßæ◊™

·∫àß‡ªìπ 7 ª√–‡¿∑ ‰¥â·°à ‰Œ‚¥√§“√å∫Õπ (hydro-

carbon) ·Õ≈°ÕŒÕ≈å (alcohol) ·Õ≈¥’‰Œ¥å (alde-

hyde) §’‚∑π (ketone) øïπÕ≈ (phenol) ÕÕ°‰´¥å

(oxide) ·≈–‡Õ ‡∑Õ√å (ester) (√Ÿª∑’Ë 1) Õß§å

ª√–°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„™âª√–‚¬™πå∑’Ë·μ°μà“ß°—πÕÕ°‰ª1 „π°“√

·æ∑¬å·ºπ‰∑¬ π‘¬¡„™â ¡ÿπ‰æ√∑’Ë¡’πÈ”¡—πÀÕ¡

√–‡À¬º ¡„π Ÿμ√μ”√—∫‡æ◊ËÕ„™â‡ªìπ¬“¢—∫≈¡ °√–μÿâπ

À√◊Õ·μàß°≈‘Ëπ1 ªí®®ÿ∫—ππÈ”¡—πÀÕ¡√–‡À¬¡’°“√π”‰ª

„™âª√–‚¬™πåÕ¬à“ß¡“°∑—Èß„πÕ“À“√ ¬“ ‡§√◊ËÕß ”Õ“ß

·≈–º≈‘μ¿—≥±å‡ √‘¡Õ“À“√ πÕ°®“°π’È ¡’√“¬ß“π∂÷ß

ª√–‚¬™πå∑’ËÀ≈“°À≈“¬¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ‡™àπ ƒ∑∏‘Ï

¢—∫ªí  “«–1 „™â‡æ◊ËÕªÑÕß°—π°”®—¥·¡≈ß∑“ß       °“√

·æ∑¬å2-8 ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–9-12 ƒ∑∏‘Ïμâ“π

ÕÕ°´‘·¥π∑å13-22 ƒ∑∏‘Ïμâ“π®ÿ≈‘π∑√’¬å ‡™◊ÈÕ√“·≈–‡™◊ÈÕ

‰«√— 15-20 ƒ∑∏‘Ïμâ“πÕ—°‡ ∫22  ”À√—∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈

Õ‘ √–π—Èπ ¡’√“¬ß“π«à“πÈ”¡—πÀÕ¡√–‡À¬∑’Ë¡’Õß§å

ª√–°Õ∫∑“ß‡§¡’∑’Ë‡ªìπ°≈ÿà¡‰Œ¥√Õ°´‘≈¢Õß “√°≈ÿà¡

øïπÕ≈‘§®–¡’ƒ∑∏‘Ï¥—ß°≈à“« ‡™àπ ‰∑¡Õ≈ (thymol), §“√å

«“§√Õ≈ (carvacrol), ¬Ÿ®’πÕ≈ (eugenol), §“√å‚«π

(carvone), ∑Ÿ‚®π (thujone) Õ“®‡π◊ËÕß¡“®“° “√øï

πÕ≈‘§¡’§ÿ≥ ¡∫—μ‘„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â ‚¥¬

°“√„Àâ‰Œ‚¥√‡®πÕ–μÕ¡°—∫Õπÿ¡Ÿ≈·Õ≈§Õ°´’ (alkoxy

radicals) À√◊ÕÕπÿ¡Ÿ≈‡ªÕ√åÕÕ°´‘≈ (peroxyl radicals)

º≈º≈‘μ∑’Ë‰¥â §◊ÕÕπÿ¡Ÿ≈Õ‘ √– øïπÕ°´’∑’Ë¡’§«“¡§ßμ—«

 Ÿß ‡π◊ËÕß®“°°“√‰¡àª√–®”∑’Ë (delocalisation) ¢ÕßÕ‘

‡≈°μ√Õπ§Ÿà‚¥¥‡¥’Ë¬«„π«ß·À«πÕ–‚√¡“μ‘° ´÷Ëß®–‰ª

¬—∫¬—ÈßªØ‘°‘√‘¬“‡ªÕ√åÕÕ°´‘‡¥™—Ëπ¢Õß‰¢¡—π πÕ°®“°π’È

À“°¡’°≈ÿà¡‰Œ¥√Õ°´’‡æ‘Ë¡¢÷Èπ∑’Ëμ”·ÀπàßÕÕ√å‚∑À√◊Õ

æ“√“¢Õß “√øïπÕ≈‘§®–¬‘Ëß‡æ‘Ë¡ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

‡π◊ËÕß®“°‡°‘¥æ—π∏–‰Œ‚¥√‡®π¿“¬„π‚¡‡≈°ÿ≈ ´÷Ëß™à«¬

„ÀâÕπÿ¡Ÿ≈øïπÕ°´‘≈¡’§«“¡§ßμ—«¡“°¢÷Èπ21-24

‡π◊ËÕß®“°Õπÿ¡Ÿ≈Õ‘ √–∑’Ëº≈‘μ¡“°‡°‘π‰ª®π “√

μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¡’„π∏√√¡™“μ‘¢Õß‡´≈≈å‰¡à “¡“√∂

μâ“π∑“π‰¥â ®–∑”„Àâ‡°‘¥º≈‡ ’¬À“¬√ÿπ·√ßμàÕ

‚¡‡≈°ÿ≈™’«¿“æ ‡™àπ ¥’‡ÕÁπ‡Õ ‚ª√μ’π ·≈–‰¢¡—π ´÷Ëß

¿“«–§«“¡‡§√’¬¥∑’Ë‡°‘¥®“°Õπÿ¡Ÿ≈Õ‘ √–π’ÈÕ“®¡’º≈

μàÕ§«“¡°â“«Àπâ“¢Õß‚√§‡√◊ÈÕ√—ßμà“ßÊ ‡™àπ ‡Õ¥ å (ac-

quired immune deficiency syndrome; AIDS)

¿“«–‡ª≈’Ë¬πμ“¡«—¬ ¡–‡√Áß °“√Õ—°‡ ∫ ‚√§À≈Õ¥

‡≈◊Õ¥À—«„® ‡∫“À«“π √«¡∑—Èß°“√‡ ◊ËÕ¡¢Õß‡´≈≈å

ª√– “∑25 „π¢≥–∑’Ë¡’√“¬ß“π«‘®—¬«à“º≈‘μ¿—≥±å

∏√√¡™“μ‘¡’ “√À≈“¬™π‘¥∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â

„πß“π«‘®—¬π’È ºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“ƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®“° ¡ÿπ‰æ√‰∑¬

„π«ß»åμà“ßÊ ∑’Ë¡’√“¬ß“π«à“¡’πÈ”¡—πÀÕ¡√–‡À¬‡ªìπ

Õß§åª√–°Õ∫∑“ß‡§¡’·≈–‡ªìπæ◊™∑’ËÀ“‰¥â‰¡à¬“° ®”π«π

9 «ß»å ‰¥â·°à «ß»å Araliaceae, Compositae,

Lauraceae, Magnoliaceae, Myrtaceae,

Piperaceae, Rutaceae, Zingiberaceae √«¡ 12

™π‘¥ ‰¥â·°à º—°·ª¡ Àπÿ¡“πª√– “π°“¬  “∫‡ ◊Õ

μ–‰§√âμâπ ¡≥±“·¥ß ª√–¬ß§å ‡ ¡Á¥ Ω√—Ëß æ≈Ÿ ·°â«

¢¡‘Èπ™—π ·≈–¡À“Àß å ‚¥¬„™â«‘∏’°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈

Õ‘ √–¥’æ’æ’‡Õ™ (2,2-diphenyl-1-picryhydrazyl,

DPPH) ´÷Ëß‡ªìπ«‘∏’Àπ÷Ëß∑’Ëπ‘¬¡»÷°…“„πÀâÕßªØ‘∫—μ‘°“√

‡π◊ËÕß®“° –¥«° ·≈– “¡“√∂∫Õ°‰¥â∑—Èß‡™‘ß§ÿ≥¿“æ

¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß (Thin-layer Chroma-
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tography, TLC) ·≈–‡™‘ßª√‘¡“≥¥â«¬«‘∏’«—¥°“√

¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 520 π“‚π‡¡μ√ ¥â«¬

«‘∏’¬Ÿ«’-«‘  ‡ª°‚∑√‚ø‚∑‡¡∑√’ (UV-VIS Spectropho-

tometry) ‡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¡“¢Õß

æ◊™ Õ“¬ÿ„π°“√‡°Á∫‡°’Ë¬«æ◊™ ‡∑§π‘§ «‘∏’°“√°≈—Ëπ ‡«≈“

∑’Ë„™â„π°“√°≈—Ëπ ·≈–°“√‡°Á∫√—°…“μ—«Õ¬à“ß ¥—ßπ—Èπ ºŸâ

«‘®—¬¡’«—μ∂ÿª√– ß§å∑’Ë®–§«∫§ÿ¡§ÿ≥¿“æ∑“ß‡§¡’¢Õß

πÈ”¡—πÀÕ¡√–‡À¬∑’Ëπ”¡“∑¥ Õ∫ ‚¥¬»÷°…“Õß§å

ª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ‚¥¬«‘∏’·°ä 

‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’ (Gas chroma-

tography-Mass spectrometry, GC-MS) μ≈Õ¥

®π»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—πÀÕ¡

√–‡À¬ ‰¥â·°à ‡Õ°≈—°…≥å∑“ß‡§¡’ °“√≈–≈“¬„π 85%

‡Õ∑“πÕ≈ §à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—∑∏å

πÕ°®“°π’È ‡æ◊ËÕ„Àâ‡°‘¥§«“¡§ÿâ¡§à“„π°“√‡μ√’¬¡

μ—«Õ¬à“ß ‡π◊ËÕß®“°æ◊™ ¥À≈“¬™π‘¥¡’ª√‘¡“≥πÈ”¡—π

ÀÕ¡√–‡À¬‰¡à¡“°π—° ®÷ßπ”μ—«Õ¬à“ß∑’Ë‡À≈◊Õ®“°°“√

°≈—ËππÈ”¡—πÀÕ¡√–‡À¬¡“‡μ√’¬¡ “√ °—¥¥â«¬°“√

√’ø≈—°´å¥â«¬πÈ” ·≈–√–‡À‘¥„Àâ·Àâß¥â«¬§«“¡‡¬Áπ·≈â«

π” “√ °—¥πÈ”∑’Ë‰¥â‰ª»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’

æ’‡Õ™ ·≈–ƒ∑∏‘Ï¬—∫¬—Èß‡Õ¥ å ‡π◊ËÕß®“°‚√§‡Õ¥ å‡ªìπ

ªí≠À“ “∏“√≥ ÿ¢∑’Ë¬—ß¡’§«“¡√ÿπ·√ß„π°“√√–∫“¥

„πª√–‡∑»‰∑¬·≈–¬“∑’ËÕÕ°ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ

‡Õ™‰Õ«’∑’Ë„™â„π°“√√—°…“¡’√“§“·æß ¥—ßπ—Èπ À“°¡’

À≈—°∞“π∑“ß«‘∑¬“»“ μ√å«à“ ¡ÿπ‰æ√‰∑¬¡’ƒ∑∏‘Ï¥—ß

°≈à“« ®–‡ªìπª√–‚¬™πå„π°“√æ—≤π“μàÕ¬Õ¥‡ªìπ

º≈‘μ¿—≥±å·≈–‡ªìπ∑“ß‡≈◊Õ°„Àâ·°àºŸâªÉ«¬‡Õ¥ å„π

Õπ“§μ √«¡∑—Èß»÷°…“∂÷ßª√–‚¬™πå¢Õßƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √–«à“ “¡“√∂„™â„π°“√§—¥°√Õß‡∫◊ÈÕßμâπ

¢Õßƒ∑∏‘Ï¬—∫¬—Èß‡Õ¥ å„πÀ≈Õ¥∑¥≈Õß‰¥âÀ√◊Õ‰¡à À“°

‡ªìπ‰ª‰¥â®–∑”„Àâ¡’§«“¡ –¥«° √«¥‡√Á«·≈–¡’§à“„™â

®à“¬∑’ËμË”°«à“¡“°

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ

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‚§√¡“‚∑°√“øïº‘«∫“ß ™π‘¥ GF254

¢π“¥ 20 × 20 ‡´πμ‘‡¡μ√ ∫√‘…—∑ Merck,

Darmstadt, ª√–‡∑» Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡π’

(Merck Number 1.05715)

3. UV cabinet §«“¡¬“«§≈◊Ëπ 254 ·≈– 366

π“‚π‡¡μ√ √ÿàπ UV-Cabinet II ¢Õß∫√‘…—∑ Camag

ª√–‡∑» ¡“æ—π∏√—∞ «‘ 

4. ¢«¥™—Ëßæ‘°‚π¡‘‡μÕ√å (pycnometer) ¢π“¥

1 ¡‘≈≈‘≈‘μ√ ∫√‘…—∑‡ÕÁπ‡§·≈∫Õ√“∑Õ√’ å ª√–‡∑»‰∑¬

5. ‡§√◊ËÕß·°ä ‚§√¡“‚μ°√“øï-·¡  ‡ª°‚∑√

¡‘‡μÕ√å (Gas Chromatography-Mass Spectrom-

eter, GC-MS) √ÿàπ QP 2010 ∫√‘…—∑ Shimadzu

ª√–‡∑» À√—∞Õ‡¡√‘°“

6. ·§ªî≈≈“√’§Õ≈—¡πå∑’Ë„™â ”À√—∫‡§√◊ËÕß·°ä 

‚§√¡“‚μ°√“øï-·¡  ‡ª°‚∑√¡‘‡μÕ√å ™π‘¥ DB-1MS

(30 ‡¡μ√ × 0.25 ¡‘≈≈‘‡¡μ√ × 0.25 ‰¡‚§√‡¡μ√)

∫√‘…—∑ Agilent Technologies ª√–‡∑» À√—∞Õ‡¡√‘°“

7. ‡§√◊ËÕß¬Ÿ«’-«‘   ‡ª°‚∑√‚ø‚∑¡‘‡μÕ√å (UV-VIS

spectrophotometer) √ÿàπ Biomate 5 ∫√‘…—∑

Thermospectronic π‘«¬Õ√å§ ª√–‡∑» À√—∞Õ‡¡√‘°“

8. ‡§√◊ËÕß√’·ø√°‚μ¡‘‡μÕ√å √ÿàπ 56690 ¢Õß∫√‘…—∑

Carl Zeiss ª√–‡∑» Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡π’
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√Ÿª∑’Ë 1(μàÕ)  Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√°≈ÿà¡‡∑Õ√åªîπÕ¬¥å∫“ß™π‘¥∑’Ëæ∫„ππÈ”¡—πÀÕ¡√–‡À¬
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9. ‡§√◊ËÕß™—Ëß‰øøÑ“ æ‘°—¥ 0.1-0.01 ¡‘≈≈‘°√—¡ √ÿàπ

Genius series 215SME ¢Õß∫√‘…—∑ Sartorius AG

ª√–‡∑» Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡π’

10. ‡§√◊ËÕß√–‡À‘¥„Àâ·Àâß¥â«¬§«“¡‡¬Áπ (Freeze-

dried Apparatus) √ÿàπ Freezone 6 ∫√‘…—∑

Labconco, Kansascity, ª√–‡∑» À√—∞Õ‡¡√‘°“

 “√‡§¡’

1.  “√‡§¡’∑ÿ°™π‘¥∑’Ë„™â„π°“√∑¥≈Õßμà“ßÊ ‡ªìπ

™π‘¥∑’Ë„™â°—∫ß“π«‘‡§√“–Àå (analytical grade, AR

grade)

2. πÈ”∫√‘ ÿ∑∏‘Ï∑’Ë„™â„πß“π∑¥≈Õß‡ªìππÈ”∑’Ë‰¥â

®“°°“√°√Õß‡Õ“Õπÿ¿“§∑’Ë¡’ª√–®ÿÕÕ° (deionized

water)

3. «‘μ“¡‘π ’́ (ascorbic acid) (AR grade) ¢Õß

∫√‘…—∑´‘°¡“ ‡´πμåÀ≈ÿ¬ å ª√–‡∑» À√—∞Õ‡¡√‘°“

4. ¥’æ’æ’‡Õ™ [2, 2-diphenyl-1-picrylhydrazyl

(DPPH, §«“¡∫√‘ ÿ∑∏‘Ïª√–¡“≥ 90%) ¢Õß∫√‘…—∑´‘°

¡“ ‡´πμåÀ≈ÿ¬ å ª√–‡∑» À√—∞Õ‡¡√‘°“

«‘∏’°“√»÷°…“

°“√‡μ√’¬¡æ◊™ ¡ÿπ‰æ√

æ◊™ ¡ÿπ‰æ√‰¥â∂Ÿ°§—¥‡≈◊Õ°μ“¡¢âÕ¡Ÿ≈°“√„™â

æ◊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‘¥ ®“° 9 «ß»å (μ“√“ß∑’Ë 1) ·≈–μ√«® Õ∫™◊ËÕ

™π‘¥μ“¡À≈—°Õπÿ°√¡«‘∏“π‚¥¬„™â‡Õ° “√ª√–°Õ∫

¥â“πæ√√≥æƒ°…™“μ‘¢Õßª√–‡∑»‰∑¬·≈–μà“ß

ª√–‡∑»26-32 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„π

À≈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”¡—π

ÀÕ¡√–‡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 ‡°Á∫μ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“

‡´≈‡´’¬   à«π “√ °—¥πÈ”‡μ√’¬¡‚¥¬°“√π” ¡ÿπ

‰æ√ ¥∑’Ë·¬°πÈ”¡—πÕÕ°·≈â«‚¥¬°“√μâ¡„ππÈ”¥â«¬

«‘∏’√’ø≈—° ǻ ∑’Ë 100 Õß»“‡´≈‡ ’́¬  π“π 2 ™—Ë«‚¡ß °√Õß

π” “√≈–≈“¬∑’Ë°√Õß‰¥â‰ª√–‡À‘¥„Àâ·Àâß‚¥¬„™â«‘∏’

√–‡À‘¥¥â«¬§«“¡‡¬Áπ ∑’ËÕÿ≥À¿Ÿ¡‘ -80 Õß»“‡´≈‡´’¬ 

π” “√ °—¥πÈ”∑’Ë‡μ√’¬¡‰¥â‡°Á∫„π¢«¥·°â« ’™“ ¡’Ω“

ªî¥ π‘∑ ªî¥©≈“°√–∫ÿ™◊ËÕ ¡ÿπ‰æ√ ·À≈àß∑’Ë¡“ «—π∑’Ë‡°Á∫

·≈–«—π∑’Ë‡μ√’¬¡μ—«Õ¬à“ß ‡°Á∫μ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ -20

Õß»“‡´≈‡´’¬ 

«‘∏’°“√∑¥ Õ∫

1. °“√»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢Õß

πÈ”¡—πÀÕ¡√–‡À¬

1.1 °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’

(1) °“√μ√«® Õ∫‡∫◊ÈÕßμâπ∑“ß‡§¡’¥â«¬

ªØ‘°‘√‘¬“°“√‡°‘¥ ’

‡μ‘¡‡¡∑“πÕ≈ 3 ¡‘≈≈‘≈‘μ√ ≈ß„πÀ≈Õ¥

∑¥≈Õß ‡μ‘¡πÈ”¡—πÀÕ¡√–‡À¬¥â«¬À≈Õ¥À¬¥®”π«π

2 À¬¥ º ¡„Àâ‡¢â“°—π¥’ ·≈â«‡μ‘¡ “√≈–≈“¬«“π‘≈≈‘π-

°√¥°”¡–∂—π33-34 (‡μ√’¬¡‚¥¬≈–≈“¬«“π‘≈≈‘π 1 °√—¡

„π‡Õ∑“πÕ≈ 100 ¡‘≈≈‘≈‘μ√ ‡μ‘¡°√¥°”¡–∂—π 0.5

¡‘≈≈‘≈‘μ√ ·≈â«º ¡„Àâ‡¢â“°—π) ®”π«π 2 À¬¥  —ß‡°μ
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·≈–∫—π∑÷°º≈ ’¢Õß “√≈–≈“¬∑’Ë‡ª≈’Ë¬π·ª≈ß

(2) °“√μ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øï

º‘«∫“ß (Thin-layer Chromatography)

- °“√‡μ√’¬¡πÈ”¬“μ—«Õ¬à“ß ‡®◊Õ®“ßμ—«Õ¬à“ß

πÈ”¡—πÀÕ¡√–‡À¬„Àâ¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ‚¥¬

ª√‘¡“μ√„π‡¡∑“πÕ≈

- Õÿª°√≥å·≈–πÈ”¬“·¬° „™â·ºàπ°√–®°

¢π“¥ 20 × 20 ‡´πμ‘‡¡μ√ ∑’Ë©“∫¥â«¬ “√¥Ÿ¥´—∫´‘≈‘

°“‡®≈®’‡Õø 254 Àπ“ 0.25 ¡‘≈≈‘‡¡μ√

- πÈ”¬“·¬° (Developing solvent) º ¡

‡Œ°‡´π ‡Õ∑‘≈Õ– ’́‡μ∑ ·≈–°√¥Õ– ’́μ‘§ „πÕ—μ√“ à«π

90:10:1 μ“¡≈”¥—∫ „Àâ‡¢â“°—π¥’

- ∂—ß∑”‚§√¡“‚∑°√“øï (Chromatographic

tank) „ àπÈ”¬“·¬°≈ß„π∂—ß„Àâ¡’§«“¡ Ÿß®“°°âπ∂—ß

ª√–¡“≥ 1 ‡´πμ‘‡¡μ√ μ—Èß∑‘Èß‰«âÕ¬à“ßπâÕ¬ 1 ™—Ë«‚¡ß

°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 ‰¡‚§√≈‘μ√ ¡“·μâ¡∫π·ºàπ

°√–®°©“∫ “√¥Ÿ¥´—∫„π·π«√–¥—∫‡¥’¬«°—π „ÀâÀà“ß

®“°¢Õ∫≈à“ß¢Õß°√–®°ª√–¡“≥ 1.5 ‡´πμ‘‡¡μ√ ·≈–

Àà“ß®“°¥â“π¢â“ß¢Õß°√–®°ª√–¡“≥ 2 ‡´πμ‘‡¡μ√

πÕ°®“°π’È√–¬–Àà“ß√–À«à“ß·∂«‰¡àπâÕ¬°«à“ 1

‡´πμ‘‡¡μ√ º÷Ëß„Àâ·Àâß π”‰ªμ—Èß„π∂—ß‚§√¡“‚∑°√“øï

∑’Ë‡μ√’¬¡‰«â μ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß „ÀâπÈ”¬“·¬°´÷¡

¢÷Èπ‰ªμ“¡º‘«∑’Ë©“∫ Ÿß 15 ‡´πμ‘‡¡μ√ π”·ºàπ

°√–®°ÕÕ°®“°∂—ß ∑‘Èß‰«â„Àâ·Àâß æàπ¥â«¬πÈ”¬“

Õ–π’´—≈¥’‰Œ¥å-°√¥°”¡–∂—π (‡μ√’¬¡‚¥¬º ¡

Õ–π’́ —≈¥’‰Œ¥å 0.5 ¡‘≈≈‘≈‘μ√ °√¥Õ– ’́μ‘§ 10 ¡‘≈≈‘≈‘μ√

‡¡∑“πÕ≈ 85 ¡‘≈≈‘≈‘μ√ ·≈–°√¥°”¡–∂—π 5 ¡‘≈≈‘≈‘μ√

‡¢â“¥â«¬°—πμ“¡≈”¥—∫35) ∑‘Èß„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π”

·ºàπ°√–®°‰ª Õ—ß¥â«¬‡μ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105

Õß»“‡´≈‡´’¬  π“π 5 π“∑’ ·≈â«π”‰ªμ√«® Õ∫

‚¥¬°“√¥Ÿ¿“¬„μâ· ß¡Õß‡ÀÁπ‰¥â

º≈°“√μ√«® Õ∫

 —ß‡°μμ”·Àπàß·≈– ’¢Õß®ÿ¥ ’μà“ßÊ∫π·ºàπ

°√–®° ∫—π∑÷°º≈§à“ hRf (100 Rf) ‚¥¬§à“ Rf (retar-

dation factor À√◊Õ relative factor) À¡“¬∂÷ß

Õ—μ√“ à«π¢Õß√–¬–∑“ß∑’Ë “√‡§≈◊ËÕπ∑’ËμàÕ√–¬–∑“ß∑’Ë

πÈ”¬“·¬°‡§≈◊ËÕπ∑’Ë

(3) °“√μ√«® Õ∫¥â«¬«‘∏’·°ä ‚§√¡“‚∑

°√“øï-·¡  ‡ª°‚∑√‡¡∑√’ (Gas Chromatography-

Mass Spectrometry, GC-MS)

- °“√‡μ√’¬¡πÈ”¬“μ—«Õ¬à“ß ‡®◊Õ®“ßπÈ”¡—π

ÀÕ¡√–‡À¬¢Õßμ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 3.33

‚¥¬ª√‘¡“μ√„π tetrachloroethylene ª√‘¡“≥∑’Ë„™â

„π°“√©’¥μ—«Õ¬à“ß™π‘¥≈– 0.1 ‰¡‚§√≈‘μ√

«‘∏’°“√ ©’¥πÈ”¬“μ—«Õ¬à“ßºà“π§Õ≈—¡πå DB-

1MS ¢π“¥ 30 ‡¡μ√ × 0.25 ¡‘≈≈‘‡¡μ√ × 0.25

‰¡‚§√‡¡μ√ ‚¥¬μ—Èß§à“Õÿ≥À¿Ÿ¡‘¢Õß à«π©’¥ (injector)

‡∑à“°—∫ 200 Õß»“‡´≈‡´’¬  °“√μ√«® Õ∫‚§√¡“‚∑

·°√¡∑”‰¥â‚¥¬„™â‡§√◊ËÕß·¡  ‡ª°‚∑√¡‘‡μÕ√å ∑’Ëμ—Èß

§à“Õÿ≥À¿Ÿ¡‘∑’Ëμ—«μ√«®«—¥‡∑à“°—∫ 230 Õß»“‡´≈‡´’¬ 

Õÿ≥À¿Ÿ¡‘¢ÕßμŸâÕ∫∑’Ë„™â‡√‘Ë¡®“° 50, 100, 150 ·≈– 200

Õß»“‡´≈‡´’¬  μ“¡≈”¥—∫ ‚¥¬¡’Õ—μ√“°“√‡æ‘Ë¡¢÷Èπ

¢ÕßÕÿ≥À¿Ÿ¡‘‡ªìπ 10, 2.5 ·≈– 15 Õß»“‡´≈‡´’¬  μàÕ

π“∑’ π“π 3, 1, 1 ·≈– 3 π“∑’μ“¡≈”¥—∫ ·°ä æ“

(carrier gas) ∑’Ë„™â‡ªìπ·°ä Œ’‡≈’¬¡´÷Ëß¡’Õ—μ√“‡√Á«‡ªìπ

1.22 ¡‘≈≈‘≈‘μ√μàÕπ“∑’ ·√ß¥—π∫√√¬“°“»∑’Ë 69.4 °‘‚≈

æ“ §“≈ ·≈–Õ—μ√“°“√·¬° (split ratio) ∑’ËÕ—μ√“ à«π

1:100 °“√§âπÀ“ à«π¬Õ¥∑’Ëæ∫ (peak found)

‡ª√’¬∫‡∑’¬∫®“°∞“π¢âÕ¡Ÿ≈ NIST ∑’Ë¡’„π‡§√◊ËÕß

·¡  ‡ª°‚∑√¡‘‡μÕ√å
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1.2 °“√≈–≈“¬¥â«¬ 85%‡Õ∑“πÕ≈36

 ∑¥ 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‡°‘¥ “√≈–≈“¬„ 

1.3 §«“¡Àπ“·πàπ —¡æ—∑∏å37-38

§«“¡Àπ“·πàπ —¡æ—∑∏å (relative density) ‡ªìπ

‡Õ°≈—°…≥å¢Õßμ—«Õ¬à“ß∑’Ë‡ªìπ¢Õß‡À≈« §«“¡Àπ“

·πàπ —¡æ—∑∏å¢Õßμ—«Õ¬à“ß §◊ÕÕ—μ√“ à«π¢Õß¡«≈¢Õß

μ—«Õ¬à“ßμàÕ¡«≈¢ÕßπÈ”°≈—Ëπ‚¥¬‡ª√’¬∫‡∑’¬∫„π

ª√‘¡“μ√∑’Ë‡∑à“°—π¢Õßμ—«Õ¬à“ß·≈–πÈ”°≈—Ëπ ‚¥¬„™â

¢«¥™—Ëßæ‘§‚π¡‘‡μÕ√å∑’ËÕÿ≥À¿Ÿ¡‘ 20 Õß»“‡´≈‡ ’́¬  ®“°

π—Èπ π”¡“§”π«≥À“§à“§«“¡Àπ“·πàπ —¡æ—∑∏å ¥—ßπ’È

§«“¡Àπ“·πàπ —¡æ—∑∏å¢Õßμ—«Õ¬à“ß

πÈ”Àπ—°¢Õßμ—«Õ¬à“ß·≈–¿“™π– - πÈ”Àπ—°¿“™π–
=

πÈ”Àπ—°¢ÕßπÈ”°≈—Ëπ·≈–¿“™π– - πÈ”Àπ—°¿“™π–

1.4 §à“¥—™π’À—°‡À37,39

§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√°‚∑

¡‘‡μÕ√å §«“¡¬“«§≈◊Ëπ∑’Ë„™â„π°“√«—¥‡ªìπ· ß‚´‡¥’¬¡

D (589.3 π“‚π‡¡μ√) ·≈–Õà“π§à“∑’ËÕÿ≥À¿Ÿ¡‘ 20 Õß»“

‡´≈‡ ’́¬ 

2. °“√»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”¡—π

ÀÕ¡√–‡À¬40

- °“√‡μ√’¬¡ “√≈–≈“¬§«∫§ÿ¡∫«°

(positive control) ‡μ√’¬¡ “√≈–≈“¬«‘μ“¡‘π´’ ∑’Ë

¡’§«“¡‡¢â¡¢âπ 0.24 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ „π 50% ‡Õ

∑“πÕ≈ ·≈–‡®◊Õ®“ß„Àâ¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ 0.16,

0.32, 0.64, 1.28, 2.56, 5.12 ·≈– 10.24 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√

- °“√‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß ‡μ√’¬¡

 “√≈–≈“¬μ—«Õ¬à“ßπÈ”¡—πÀÕ¡√–‡À¬„Àâ¡’§«“¡‡¢â¡¢âπ

100 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ „π‡Õ∑“πÕ≈ ·≈–μ—«Õ¬à“ß

∑’Ë‡ªìπ “√ °—¥πÈ”‡μ√’¬¡„Àâ¡’§«“¡‡¢â¡¢âπ 0.22

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ „π 50% ‡Õ∑“πÕ≈

- °“√‡μ√’¬¡ “√≈–≈“¬¥’æ’æ’‡Õ™ ‡μ√’¬¡

 “√≈–≈“¬¥’æ’æ’‡Õ™ „Àâ¡’§«“¡‡¢â¡¢âπ 60 ‰¡‚§√‚¡≈“√å

„π‡Õ∑“πÕ≈

«‘∏’°“√ ‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ßπÈ”¡—πÀÕ¡

√–‡À¬∑ÿ°μ—«Õ¬à“ß¬°‡«âππÈ”¡—π¡≥±“·¥ß·≈–æ≈Ÿ „Àâ

‡®◊Õ®“ß¥â«¬‡Õ∑“πÕ≈·≈–¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ

0.4, 0.8, 1.6, 3.2, 6.4 ·≈– 12.8 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

π” “√≈–≈“¬μ—«Õ¬à“ß·μà≈–¢«¥ 5.0 ¡‘≈≈‘≈‘μ√ ¡“

‡μ‘¡ “√≈–≈“¬¥’æ’æ’‡Õ™ ®”π«π 5.0 ¡‘≈≈‘≈‘μ√ º ¡

„Àâ‡¢â“°—π¥’ μ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„πμŸâ∑÷∫· ß‡ªìπ‡«≈“

30 π“∑’  à«ππÈ”¡—π¡≥±“·¥ß·≈–πÈ”¡—πæ≈Ÿ „Àâ‡®◊Õ

®“ß¥â«¬‡Õ∑“πÕ≈·≈–¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ

0.016, 0.032, 0.064, 0.128, 0.256 ·≈– 0.512

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√  ”À√—∫ “√≈–≈“¬μ—«Õ¬à“ß∑’Ë‡ªìπ

 “√ °—¥πÈ” ‡μ√’¬¡ “√≈–≈“¬‡®◊Õ®“ß„Àâ¡’§«“¡‡¢â¡

¢âπ ÿ¥∑â“¬‡ªìπ 1.56, 3.13, 6.25, 12.5, 25.0, 50.0,

100.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ¥â«¬ 50% ‡Õ∑“πÕ≈ ·≈â«

∑”°“√∑¥ Õ∫‡™àπ‡¥’¬«°—∫¢â“ßμâπ  “√≈–≈“¬§«∫§ÿ¡

(control) ‡μ√’¬¡‚¥¬„™â “√≈–≈“¬¥’æ’æ’‡Õ™ 5.0

¡‘≈≈‘≈‘μ√ ·≈–‡Õ∑“πÕ≈ 5.0 ¡‘≈≈‘≈‘μ√ º ¡„Àâ‡¢â“°—π

∑‘Èß‰«â 30 π“∑’  ”À√—∫ “√≈–≈“¬§«∫§ÿ¡∫«° „™â

 “√≈–≈“¬«‘μ“¡‘π´’∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê ·≈â«π”‰ª

‡μ‘¡ “√≈–≈“¬¥’æ’æ’‡Õ™‡™àπ‡¥’¬«°—∫ “√≈–≈“¬

μ—«Õ¬à“ß ®“°π—Èππ” “√≈–≈“¬μ—«Õ¬à“ß  “√≈–≈“¬

§«∫§ÿ¡ ·≈– “√≈–≈“¬§«∫§ÿ¡∫«°¡“«—¥§à“°“√¥Ÿ¥

°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 520 π“‚π‡¡μ√ ¥â«¬

‡§√◊ËÕß¬Ÿ«’-«‘   ‡ª°‚∑√‚ø‚∑¡‘‡μÕ√å √«¡ 3 §√—Èß À“
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§à“‡©≈’Ë¬∑’Ë«—¥‰¥â ·≈â«π”‰ª§”π«≥μ“¡ ¡°“√

°“√§”π«≥

π”§à“‡©≈’Ë¬∑’Ë‰¥â‰ª§”π«≥À“§à“§«“¡‡¢â¡¢âπ∑’Ë

 “¡“√∂¬—∫¬—ÈßÕπÿ¡Ÿ≈¥’æ’æ’‡Õ™ ¥—ßπ’È

Radical scavenging activity (%)

= {(ODcontrol (ODsample)/ODcontrol} × 100

ODcontrol = §à“°“√¥Ÿ¥°≈◊π· ß‡©≈’Ë¬¢Õß

 “√≈–≈“¬§«∫§ÿ¡

ODsample = §à“°“√¥Ÿ¥°≈◊π· ß‡©≈’Ë¬¢Õß

 “√≈–≈“¬μ—«Õ¬à“ßÀ√◊Õ “√≈–≈“¬§«∫§ÿ¡∫«°

π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª √â“ß°√“ø∑’Ë¡’·°π Y · ¥ß

ƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¡’Àπà«¬‡ªìπ√âÕ¬≈– [Radical

scavenging activity, %] ·≈–·°π X · ¥ß§à“

§«“¡‡¢â¡¢âπ‡ªìπ≈ÁÕ§ (Log C, ‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√

 ”À√—∫πÈ”¡—πÀÕ¡√–‡À¬À√◊Õ ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

 ”À√—∫ “√ °—¥πÈ”) §”π«≥À“§à“§«“¡‡¢â¡¢âπ¢Õß

 “√≈–≈“¬μ—«Õ¬à“ß∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™∑’Ë

√âÕ¬≈– 50 (Log IC50) ‚¥¬„™â‚ª√·°√¡ª√‘́ ÷¡ (prism)

°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–‡™‘ß§ÿ≥¿“æ¥â«¬«‘∏’

‚§√¡“‚∑°√“øïº‘«∫“ß ∑”‚¥¬π”πÈ”¡—πÀÕ¡√–‡À¬‰ª

∑¥ Õ∫¥â«¬«‘∏’«‘‡§√“–Àå‡™àπ‡¥’¬«°—∫¢âÕ (2) ·μàπ”

‰ªμ√«® Õ∫‚¥¬°“√æàπ¥â«¬πÈ”¬“¥’æ’æ’‡Õ™ ‚¥¬„™â

§«“¡‡¢â¡¢âπ 0.2 ‚¡≈“√å ∑‘Èß„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈â«

π”‰ªμ√«® Õ∫¥â«¬°“√¥Ÿ¿“¬„μâ· ß¡Õß‡ÀÁπ‰¥â (vis-

ible light)  —ß‡°μº≈¿“¬„π 30 π“∑’ ´÷ËßÀ“°¡’

Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈¥’æ’æ’‡Õ™ ®–æ∫«à“

‡°‘¥®ÿ¥‰¡à¡’ ’∫πæ◊Èπ ’¡à«ß

3. °“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’ (Anti-

Human Immunodeficiency Virus, HIV)41

μ—«Õ¬à“ß “√ °—¥πÈ”∂Ÿ° àß‰ª∑¥ Õ∫ƒ∑∏‘Ï

¬—∫¬—Èß‡Õ¥ å∑’ËΩÉ“¬ªØ‘∫—μ‘°“√μâ“π‡™◊ÈÕÕ—πμ√“¬ Ÿß·≈–

¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“  ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬∑¥ Õ∫°“√¬—∫¬—Èß

‡™◊ÈÕ‡Õ™‰Õ«’ ¥â«¬«‘∏’ Immunofluorescence Assay

À√◊Õ HIV-1 p24 antigen ELISA detection

‡´≈≈å∑’Ë„™â„π°“√∑¥ Õ∫‡™◊ÈÕ‡Õ™‰Õ«’ §◊Õ MT4 cells

´÷Ëß‡ªìπ HTLV-1 carrying adult T-cell leukemia

cell line ·≈–‡´≈≈å∑’Ë„™â„π‡μ√’¬¡‰«√—  §◊Õ MOLT-4

cells ´÷Ëß‡ªìπ acute lymphocytic leukemia-de-

rives HTLV-1 negative T-cell line «‘∏’°“√

∑¥ Õ∫∑”‚¥¬‡®◊Õ®“ß “√ °—¥πÈ”‚¥¬„™â§«“¡‡¢â¡

¢âπ¢Õßμ—«Õ¬à“ß∑’Ë‰¡à‡ªìπæ‘…μàÕ‡´≈≈å (§«“¡‡¢â¡¢âπ

¢Õß “√ °—¥∑’Ë¡’§à“√âÕ¬≈–¢Õß‡´≈≈å∑’Ë≈¥‰ª®“°‡´≈≈å

§«∫§ÿ¡πâÕ¬°«à“ 10%) º ¡°—∫‰«√— ‡Õ™‰Õ«’∑’Ë¡’§à“

HIV      infectivity titer > 1 × 104 TCID50/

¡‘≈≈‘≈‘μ√ ´÷Ëßπ”¡“‡®◊Õ®“ß 10 ‡∑à“¥â«¬πÈ”‡≈’È¬ß‡´≈≈å

∑’Ë¡’ 20% FBS ‚¥¬º ¡ “√ °—¥ 100 ‰¡‚§√≈‘μ√

°—∫‰«√— ·μà≈–§«“¡‡®◊Õ®“ß¢Õß‰«√—  100 ‰¡‚§√≈‘μ√

∑’Ë‡μ‘¡‰«â„π∂“¥ 96 À≈ÿ¡ §«“¡‡®◊Õ®“ß≈– 4 À≈ÿ¡

¢≥–‡¥’¬«°—πº ¡‡´≈≈å‡≈’È¬ß MT-4 (1 × 105 ‡´≈≈å/

¡‘≈≈‘≈‘μ√) °—∫πÈ”¬“ “√ °—¥ ¡ÿπ‰æ√„πÀ≈Õ¥

∑¥ Õ∫¥â«¬ ·≈â«π”∂“¥ 96 À≈ÿ¡·≈–À≈Õ¥

∑¥ Õ∫‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ , 5%

§“√å∫Õπ‰¥ÕÕ°‰´¥å π“π 1 ™—Ë«‚¡ß ®“°π—Èπ‡μ‘¡‡´≈≈å

50 ‰¡‚§√≈‘μ√∑’Ëº ¡°—∫ “√ °—¥ ¡ÿπ‰æ√≈ß‰ª∑ÿ°

À≈ÿ¡ π”‰ª‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ , 5%

§“√å∫Õπ‰¥ÕÕ°‰´¥å π“π 5 «—π ·≈â«„π‡´≈≈å„π

·μà≈–À≈ÿ¡¡“∑¥ Õ∫À“§à“ HIV         antigen

¥â«¬«‘∏’ Immunofluorescence Assay §”π«≥

À“ª√‘¡“≥¢Õß‰«√—  ¡’§à“‡ªìπ TCID50/¡‘≈≈‘≈‘μ√

‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥‰«√— ∑’Ëº ¡°—∫‡´≈≈å·μà‰¡à¡’

 “√ °—¥ ¡ÿπ‰æ√ (virus control) ·≈–§”π«≥

ª√‘¡“≥‰«√— ∑’Ë≈¥≈ß®“° virus control (%reduc-

tion of HIV infectivity)  “√ °—¥ ¡ÿπ‰æ√∑’Ë¡’
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ƒ∑∏‘Ï¬—∫¬—Èß‰«√— ‰¥â¡“°°«à“√âÕ¬≈– 90 ∂◊Õ«à“¡’ƒ∑∏‘Ï

¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’‰¥â ´÷Ëß§”π«≥‰¥â®“° ¡°“√¥—ßπ’È

%Reduction of HIV Infectivity

= TCID50/ml of virus control - TCID50/ml of sample × 100

TCID50/ml of virus control

º≈°“√»÷°…“

®“°º≈°“√ °—¥ ¡ÿπ‰æ√ 12 ™π‘¥ ®“° 9 «ß»å

´÷Ëß¡’™◊ËÕ«‘∑¬“»“ μ√å·≈– à«π∑’Ë„™â· ¥ß„πμ“√“ß∑’Ë 1

·≈–π”¡“‡μ√’¬¡πÈ”¡—πÀÕ¡√–‡À¬¥â«¬°“√°≈—Ëπ¥â«¬

πÈ”‚¥¬„™â«‘∏’ cleavenger ·≈–π” ¡ÿπ‰æ√ ¥∑’Ë °—¥

πÈ”¡—πÕÕ°¡“‡μ√’¬¡ “√ °—¥πÈ”μàÕ¥â«¬«‘∏’°“√μâ¡„π

πÈ”·≈–°“√√–‡À‘¥„Àâ·Àâß¥â«¬§«“¡‡¬Áπ (freeze-dried

method) ∑’ËÕÿ≥À¿Ÿ¡‘ -80 Õß»“‡´≈‡´’¬  ‚¥¬¡’§à“

√âÕ¬≈–¢Õßº≈º≈‘μπÈ”¡—πÀÕ¡√–‡À¬∑’Ë°≈—Ëπ¥â«¬πÈ”

®“°μ—«Õ¬à“ß ¥·≈– “√ °—¥πÈ” (% yield) · ¥ß„π

μ“√“ß∑’Ë 2 æ∫«à“  ¡ÿπ‰æ√ ¥∑’Ë¡’ª√‘¡“≥πÈ”¡—πÀÕ¡

√–‡À¬®“°πâÕ¬∑’Ë ÿ¥‰ª¡“°∑’Ë ÿ¥„π™à«ßμ—Èß·μà√âÕ¬≈–

0.04-3.16 ‚¥¬ª√‘¡“μ√/πÈ”Àπ—° §◊Õ „∫Àπÿ¡“π

ª√– “π°“¬,  à«π‡Àπ◊Õ¥‘π “∫‡ ◊Õ, „∫ª√–¬ß§å

< „∫·°â«,  à«π‡Àπ◊Õ¥‘πº—°·ª¡ < „∫¡≥±“·¥ß

< „∫Ω√—Ëß < ‡Àßâ“¢¡‘Èπ™—π < ‡Àßâ“¡À“Àß å <„∫æ≈Ÿ

< „∫‡ ¡Á¥ < º≈μ–‰§√âμâπ μ“¡≈”¥—∫ ·≈– ¡ÿπ

‰æ√ ¥∑’Ë¡’ª√‘¡“≥ “√ °—¥πÈ”®“°πâÕ¬∑’Ë ÿ¥‰ª¡“°

∑’Ë ÿ¥„π™à«ßμ—Èß·μà√âÕ¬≈– 0.38-5.20  ‚¥¬πÈ”Àπ—°

§◊Õ  à«π‡Àπ◊Õ¥‘πº—°·ª¡ < „∫Àπÿ¡“πª√– “π°“¬

μ“√“ß∑’Ë 1 æ◊™ ¡ÿπ‰æ√·≈– à«π∑’Ë„™âπ”¡“ °—¥πÈ”¡—πÀÕ¡√–‡À¬·≈– “√ °—¥¥â«¬πÈ”

≈”¥—∫ ™◊ËÕ‰∑¬ ™◊ËÕÕ—ß°ƒ… ™◊ËÕ«‘∑¬“»“ μ√å «ß»å  à«π∑’Ë„™â ·À≈àß∑’Ë¡“

∑’Ë ( ¥)

1 º—°·ª¡ Phak Pam Eleutherococcus sp. Araliaceae  à«π‡Àπ◊Õ¥‘π ‡™’¬ß„À¡à

2 Àπÿ¡“π Hanuman Schefflera leucantha R.Vig. Araliaceae „∫ ‡æ™√∫ÿ√’

ª√– “π°“¬ Prasan Kai

3  “∫‡ ◊Õ Sap suea Chromolaena odoratum (L.) Compositae  à«π‡Àπ◊Õ¥‘π ππ∑∫ÿ√’

R.M.King & H.Rob.

4 μ–‰§√âμâπ Ta Khrai Ton Litsia cubeba (Lour.) Pers. Lauraceae º≈ ‡æ™√∫Ÿ√≥å

5 ¡≥±“·¥ß/ Montha Dang Manglietia garrettii Craib Magnoliaceae „∫ ‡™’¬ß„À¡à

¡≥±“¥Õ¬/

¡≥±“ªÉ“

6 ª√–¬ß§å Prayong Aglaia odorata Lour. Meliaceae „∫ ππ∑∫ÿ√’

7 ‡ ¡Á¥ Cajuput Tree Melaleuca cajuputi Powell Myrtaceae „∫ ®—π∑∫ÿ√’

8 Ω√—Ëß Guava Psidium guajava L. Myrtaceae „∫ ππ∑∫ÿ√’

9 æ≈Ÿ Betel Pepper Piper betle L. Piperaceae „∫ √“™∫ÿ√’

10 ·°â« Orange Jasmine Murraya paniculata (L.) Jack Rutaceae „∫ ππ∑∫ÿ√’

11 ¢¡‘Èπ™—π Turmeric Curcuma longa L. Zingiberaceae ‡Àßâ“ ®—π∑∫ÿ√’

12 ¡À“Àß å Butterfly Lily Hedychium coronarium Zingiberaceae ‡Àßâ“ ®—π∑∫ÿ√’

J. Konig
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μ“√“ß∑’Ë 2 §à“√âÕ¬≈–¢Õßº≈º≈‘μ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬·≈– “√ °—¥¥â«¬πÈ”·≈–§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—π

ÀÕ¡√–‡À¬

™π‘¥¢Õß §à“√âÕ¬≈–¢Õßº≈º≈‘μ ≈—°…≥–∑“ß §«“¡ “¡“√∂ §à“‡©≈’Ë¬¢Õß§à“¥—™π’ §à“‡©≈’Ë¬¢Õß§«“¡

 ¡ÿπ‰æ√ πÈ”¡—πÀÕ¡√–‡À¬ °“¬¿“æ¢Õß ¢Õß°“√≈–≈“¬ À—°‡À∑’ËÕÿ≥À¿Ÿ¡‘ 20 Àπ“·πàπ —¡æ—∑∏å

 ¥ (% ‚¥¬ª√‘¡“μ√/πÈ”Àπ—°), πÈ”¡—πÀÕ¡ „π 85% Õß»“‡´≈‡´’¬  ∑’ËÕÿ≥À¿Ÿ¡‘ 20

 “√ °—¥¥â«¬πÈ” √–‡À¬ ‡Õ∑“πÕ≈ (n*=3) Õß»“‡´≈‡ ’́¬ 

(% ‚¥¬πÈ”Àπ—°) (n*=3)

º—°·ª¡ 0.05, 0.38 „   ’‡À≈◊ÕßÕàÕπ Slightly soluble 1.4810 0.8737

¡’°≈‘Ëπ‡©æ“–μ—« (1:450)

Àπÿ¡“π 0.04, 0.39 „  ‡À≈◊ÕßÕàÕπ Slightly soluble 1.5054 0.9296

ª√– “π°“¬ ¡’°≈‘Ëπ‡©æ“–μ—« (1:500)

 “∫‡ ◊Õ 0.04, 2.63 „   ’πÈ”μ“≈·¥ß Very slightly soluble 1.5096 0.9289

¡’°≈‘Ëπ‡©æ“–μ—« (1:7500)

μ–‰§√âμâπ 3.16, -** „  ‰¡à¡’ ’ Freely soluble 1.4880 0.8836

¡’°≈‘Ëπ‡©æ“–μ—« (1:1)

¡≥±“·¥ß 0.07, 0.84 „   ’‡À≈◊ÕßÕàÕπ Sparingly soluble 1.4964 0.9256

¡’°≈‘Ëπ‡©æ“–μ—« (1:80)

ª√–¬ß§å 0.04, 2.68 „   ’‡À≈◊ÕßÕàÕπ Very slightly soluble 1.5118 0.9343

¡’°≈‘Ëπ‡©æ“–μ—« (1:4500)

‡ ¡Á¥ 0.43, 1.06 „  ‰¡à¡’ ’ Freely soluble 1.5012 0.9416

¡’°≈‘Ëπ‡©æ“–μ—« (1:8)

Ω√—Ëß 0.16, 5.20 „   ’‡À≈◊ÕßÕàÕπ Freely soluble 1.4981 0.9462

¡’°≈‘Ëπ‡©æ“–μ—« (1:3)

æ≈Ÿ 0.37, 3.22 „   ’‡À≈◊ÕßÕàÕπ Freely soluble 1.5168 1.0522

¡’°≈‘Ëπ‡©æ“–μ—« (1:1)

·°â« 0.05, 1.68 „   ’‡À≈◊ÕßÕàÕπ Slightly soluble 1.5069 0.9094

¡’°≈‘Ëπ‡©æ“–μ—« (1:900)

¢¡‘Èπ™—π 0.18, 2.08 „   ’‡À≈◊Õß Freely soluble 1.5071 0.9282

¡’°≈‘Ëπ‡©æ“–μ—« (1:1)

¡À“Àß å 0.20, -** „   ’‡À≈◊ÕßÕàÕπ Freely soluble 1.4700 0.8965

¡’°≈‘Ëπ©ÿπ‡≈Á°πâÕ¬ (1:2)

* n = ®”π«π§√—Èß∑’Ë∑”´È” ** ‡π◊ËÕß®“°¡’μ—«Õ¬à“ß‰¡à‡æ’¬ßæÕ®÷ß‰¡à‰¥â‡μ√’¬¡ “√ °—¥πÈ”
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< „∫¡≥±“·¥ß < „∫‡ ¡Á¥ < „∫·°â« < ‡Àßâ“¢¡‘Èπ

™—π <  à«π‡Àπ◊Õ¥‘π “∫‡ ◊Õ < „∫ª√–¬ß§å < „∫æ≈Ÿ

< „∫Ω√—Ëß μ“¡≈”¥—∫

®“°º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¢ÕßπÈ”¡—π

ÀÕ¡√–‡À¬ ´÷Ëß∑¥ Õ∫ 3 «‘∏’ ‰¥â·°à °“√μ√«® Õ∫

‡∫◊ÈÕßμâπ∑“ß‡§¡’¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ ∑¥ Õ∫‰¥â

‚¥¬°“√À¬¥ “√≈–≈“¬«“π‘≈≈‘π·≈–°√¥°”¡–∂—π

æ∫«à“‰¥â ’μà“ß Ê °—π º≈°“√∑¥ Õ∫· ¥ß„πμ“√“ß∑’Ë

3 º≈°“√«‘‡§√“–Àå¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß¢Õß

πÈ”¡—πÀÕ¡√–‡À¬ ‚¥¬æàπ¥â«¬πÈ”¬“Õ–π’́ —≈¥’‰Œ¥å-°√¥

°”¡–∂—π ·≈â«π”‰ªÕ—ß∫π‡μ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105

Õß»“‡´≈‡´’¬  ·≈– —ß‡°μ ’∑’Ë‡°‘¥¢÷Èπ¥â«¬· ß¡Õß

‡ÀÁπ‰¥â º≈°“√«‘‡§√“–Àå ’·≈–§à“ hRf ¢ÕßÕß§å

ª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬· ¥ß„π√Ÿª∑’Ë 2

μ“√“ß∑’Ë 4 º≈°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’‡¡◊ËÕ

μ√«® Õ∫¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√

‡¡∑√’ ‚¥¬°“√‡ª√’¬∫‡∑’¬∫æ’§®“°∞“π¢âÕ¡Ÿ≈ NIST

· ¥ß„π√Ÿª∑’Ë 3 μ“√“ß∑’Ë 5

º≈°“√»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢Õß

πÈ”¡—πÀÕ¡√–‡À¬ ‰¥â·°à °“√≈–≈“¬„π 85% ‡Õ∑“πÕ≈

°“√∑¥ Õ∫§à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—∑∏å

· ¥ß„πμ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àåƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈

Õ‘ √–¥â«¬°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™ ´÷Ëßμ√«®

 Õ∫¥â«¬«‘∏’°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ

520 π“‚π‡¡μ√ ‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬§«∫§ÿ¡

·≈– “√≈–≈“¬§«∫§ÿ¡∫«° (√Ÿª∑’Ë 4-5, μ“√“ß∑’Ë 6)

·≈–º≈°“√μ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß

¥â«¬°“√À¬¥ “√≈–≈“¬μ—«Õ¬à“ß∑’Ë‡ªìππÈ”¡—πÀÕ¡

√–‡À¬∫π·ºàπ ‚§√¡“‚∑°√“øïº‘«∫“ß·≈â«æàπ¥â«¬

πÈ”¬“¥’æ’æ’‡Õ™ æ∫®ÿ¥‰¡à¡’ ’∫πæ◊Èπ ’¡à«ß (√Ÿª∑’Ë 6,

μ“√“ß∑’Ë 7)

º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡Õ¥ å¢Õß “√ °—¥

πÈ”‚¥¬°“√¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’-1 „πÀ≈Õ¥∑¥≈Õß ‚¥¬

∑¥ Õ∫¥â«¬«‘∏’ Immunofluorescence Assay æ∫

μ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫ªØ‘°‘√‘¬“°“√‡°‘¥ ’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

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

 “√≈–≈“¬«“π‘≈≈‘π-°√¥°”¡–∂—π

1 º—°·ª¡ πÈ”‡ß‘πÕàÕπ

2 Àπÿ¡“πª√– “π°“¬ ¡à«ß

3  “∫‡ ◊Õ ¡à«ßÕ¡πÈ”‡ß‘π

4 μ–‰§√âμâπ ‡¢’¬«ÕàÕπ

5 ¡≥±“·¥ß ¡à«ß

6 ª√–¬ß§å ¡à«ßÕàÕπªπ·¥ß

7 ‡ ¡Á¥ πÈ”‡ß‘πÕàÕπ

8 Ω√—Ëß ¡à«ßÕ¡πÈ”‡ß‘π

9 æ≈Ÿ ¡à«ßÕàÕπ

10 ·°â« ¡à«ßÕ¡πÈ”‡ß‘π

11 ¢¡‘Èπ™—π ¡à«ß·¥ß

12 ¡À“Àß å πÈ”‡ß‘πÕàÕπ
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1 = º—°·ª¡; 2 = Àπÿ¡“πª√– “π°“¬; 3 =  “∫‡ ◊Õ; 4 = μ–‰§√âμâπ; 5 = ¡≥±“·¥ß; 6 = ª√–¬ß§å; 7 = Ω√—Ëß; 8 = æ≈Ÿ; 9 =
‡ ¡Á¥; 10 = ·°â«; 11 = ¢¡‘Èπ™—π; 12 = ¡À“Àß å

√Ÿª∑’Ë 2 ≈—°…≥–∑“ß‚§√¡“‚∑·°√¡º‘«∫“ß¢Õß “√°≈ÿà¡‡∑Õ√åªîπÕ¬¥å„ππÈ”¡—πÀÕ¡√–‡À¬ ‡¡◊ËÕ„™â‡Œ°‡´π/‡Õ∑‘≈Õ–´’‡μ∑/

°√¥Õ–´’μ‘§ (90:10:1) ‡ªìπ«—Ø¿“§‡§≈◊ËÕπ∑’Ë·≈–æàπ¥â«¬πÈ”¬“Õ–π’´—≈¥’‰Œ¥å-°√¥°”¡–∂—π·≈â«Õ—ß„Àâ√âÕπ∑’Ë

Õÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡ ’́¬  π“π 5 π“∑’·≈â«¥Ÿ¿“¬„μâ· ß¡Õß‡ÀÁπ‰¥â

«à“¡’‡æ’¬ß “√ °—¥πÈ” 2 ™π‘¥∑’Ë· ¥ßƒ∑∏‘Ï¥’ ‰¥â·°à

 “√ °—¥„∫‡ ¡Á¥ ·≈–„∫Ω√—Ëß ‚¥¬¡’§à“ IC90 ‡∑à“°—∫

15 ·≈– 30 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫  à«π

 “√ °—¥Õ◊Ëπ Ê ∑’Ë§«“¡‡¢â¡¢âπ Ÿß ÿ¥ 250 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√ ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’-1 ‰¥â∂÷ß√âÕ¬≈–

90 ®÷ß∂◊Õ«à“‰¡à„Àâº≈∫«°„π°“√∑¥ Õ∫π’È „π°“√

«‘‡§√“–Àåƒ∑∏‘Ïπ’È„™â¬“‡Õ·´¥∑’ (azidothymidine;

zidovudine; AZT) ‡ªìπ “√§«∫§ÿ¡∫«° ‚¥¬¡’§à“

IC90 ‡∑à“°—∫ 0.26 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

«‘®“√≥å

„πß“π«‘®—¬π’È ‰¥â§—¥‡≈◊Õ°æ◊™ ¡ÿπ‰æ√‰∑¬®“°

«ß»åμà“ß Ê ∑’Ë¡’√“¬ß“π«à“¡’πÈ”¡—πÀÕ¡√–‡À¬·≈–‡ªìπ

 ¡ÿπ‰æ√∑’ËÀ“‰¥â‰¡à¬“°„π∑âÕß∂‘Ëπ ‚¥¬‰¥â‡≈◊Õ°

μ—«Õ¬à“ß∑’Ë‡ªìπ ¡ÿπ‰æ√ ¥√«¡ 12 ™π‘¥ ®“° 9 «ß»å

‰¥â·°à º—°·ª¡ ( à«π‡Àπ◊Õ¥‘π), Àπÿ¡“πª√– “π°“¬
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μ“√“ß∑’Ë 4 §à“ hRf ·≈–º≈°“√μ√«® Õ∫ “√°≈ÿà¡‡∑Õ√åªîπÕ¬¥å„ππÈ”¡—πÀÕ¡√–‡À¬¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß ‡¡◊ËÕ

„™â‡Œ°‡´π: ‡Õ∑‘≈Õ– ’́‡μ∑: °√¥Õ– ’́μ‘§ (90:10:1) ‡ªìπ«—Æ¿“§‡§≈◊ËÕπ∑’Ë·≈â«æàπ¥â«¬πÈ”¬“Õ–π’́ —≈-¥’‰Œ¥å-

°√¥°”¡–∂—π Õ—ß„Àâ√âÕπ¥â«¬‡μ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡´’¬  ·≈– —ß‡°μ¥â«¬· ß¡Õß‡ÀÁπ‰¥â

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hRf  ’

1. º—°·ª¡ 1 12 ™¡æŸ

2 63 ™¡æŸ

2. Àπÿ¡“πª√– “π°“¬ 1 15 ™¡æŸÕàÕπ

2 21 ™¡æŸÕàÕπ

3 88 ™¡æŸÕàÕπ

3.  “∫‡ ◊Õ 1 19 ™¡æŸÕàÕπ

2 89 ™¡æŸÕàÕπ

4. μ–‰§√âμâπ 1 10 ¡à«ßÕàÕπ

2 15 ¡à«ßÕàÕπ

3 33 ¡à«ß

4 37 ¡à«ß

5. ¡≥±“·¥ß 1 16 ™¡æŸÕàÕπ

2 23 ™¡æŸÕàÕπ

3 27 ™¡æŸÕàÕπ

4 35 ™¡æŸÕàÕπ

5 43 ™¡æŸ

6 60 ™¡æŸ

7 87 ™¡æŸ‡¢â¡

6. ª√–¬ß§å 1 19 ™¡æŸÕàÕπ

2 89 ™¡æŸÕàÕπ

7. Ω√—Ëß 1 19 πÈ”μ“≈·¥ß

2 24 ™¡æŸÕàÕπ

3 29 ¡à«ß

4 34 ™¡æŸÕàÕπ

5 45 ™¡æŸ‡¢â¡

6 90 ™¡æŸ

8. æ≈Ÿ 1 18 ¡à«ß‡¢â¡

2 29 ¡à«ß‡¢â¡

3 90 ™¡æŸ‡¢â¡

9. ‡ ¡Á¥ 1 3 ™¡æŸÕàÕπ

2 11 ™¡æŸÕàÕπ

3 17 ¡à«ßÕàÕπ

4 23 ¡à«ß‡¢â¡
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5 28 ¡à«ß‡¢â¡

6 33 ¡à«ß‡¢â¡

7 39 ‡À≈◊Õß

8 47 ™¡æŸ

9 58 ™¡æŸ‡¢â¡

10 87 ¡à«ß‡¢â¡

10. ·°â« 1 19 ™¡æŸ

2 23 ™¡æŸ

3 28 ™¡æŸ

4 90 ™¡æŸ

11. ¢¡‘Èπ™—π 1 8 πÈ”‡ß‘π

2 12 πÈ”‡ß‘π

3 18 ¡à«ß

4 38 ™¡æŸ

5 43 ¡à«ß

6 53 ™¡æŸ

7 77 πÈ”‡ß‘πÕàÕπ

12. ¡À“Àß å 1 19 ¡à«ß

2 31 ¡à«ß

3 46 ¡à«ß

4 56 ™¡æŸ

μ“√“ß∑’Ë 4(μàÕ) §à“ hRf ·≈–º≈°“√μ√«® Õ∫ “√°≈ÿà¡‡∑Õ√åªîπÕ¬¥å„ππÈ”¡—πÀÕ¡√–‡À¬¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß

‡¡◊ËÕ„™â‡Œ°‡´π: ‡Õ∑‘≈Õ– ’́‡μ∑: °√¥Õ– ’́μ‘§ (90:10:1) ‡ªìπ«—Æ¿“§‡§≈◊ËÕπ∑’Ë·≈â«æàπ¥â«¬πÈ”¬“Õ–π’́ —≈-

¥’‰Œ¥å-°√¥°”¡–∂—π Õ—ß„Àâ√âÕπ¥â«¬‡μ“‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“‡´≈‡´’¬  ·≈– —ß‡°μ¥â«¬· ß

¡Õß‡ÀÁπ‰¥â

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hRf  ’

(„∫),  “∫‡ ◊Õ ( à«π‡Àπ◊Õ¥‘π), μ–‰§√âμâπ (º≈),

¡≥±“·¥ß („∫), ª√–¬ß§å („∫), ‡ ¡Á¥ („∫), Ω√—Ëß („∫),

æ≈Ÿ („∫), ·°â« („∫), ¢¡‘Èπ™—π (‡Àßâ“) ·≈–¡À“Àß å

(‡Àßâ“) (μ“√“ß∑’Ë 1) ∂Ÿ°π”¡“ °—¥πÈ”¡—πÀÕ¡√–‡À¬

‚¥¬°“√°≈—Ëπ ¡ÿπ‰æ√ ¥¥â«¬πÈ” ·≈–μ—«Õ¬à“ß ¥∑’Ë

·¬°πÈ”¡—πÕÕ°·≈â«∂Ÿ°π”¡“‡μ√’¬¡ “√ °—¥πÈ”‚¥¬

°“√μâ¡°“°∑’Ë‡À≈◊Õ¥â«¬πÈ”‚¥¬„™â«‘∏’√’ø≈—°´å ∑’ËÕÿ≥À¿Ÿ¡‘

100 Õß»“‡´≈‡´’¬  π“π 2 ™—Ë«‚¡ß ·≈â«π”μ—«Õ¬à“ß

¡“√–‡À‘¥πÈ”„Àâ·Àâß¥â«¬§«“¡‡¬Áπ∑’Ë -80 Õß»“‡´≈‡´’¬ 

¥â«¬‡§√◊ËÕß lyophilizer ‚¥¬¡’§à“√âÕ¬≈–¢Õß

º≈º≈‘μ· ¥ß„πμ“√“ß∑’Ë 2 ´÷Ëßæ∫«à“ ¡ÿπ‰æ√ ¥∑’Ë¡’

πÈ”¡—πÀÕ¡√–‡À¬¡“°∑’Ë ÿ¥ §◊Õ º≈μ–‰§√âμâπ ´÷Ëß¡’

§à“√âÕ¬≈–¢Õßº≈º≈‘μ‡∑à“°—∫ 3.16 ‚¥¬ª√‘¡“μ√/πÈ”

Àπ—° √Õß≈ß¡“ §◊Õ „∫‡ ¡Á¥ ·≈–„∫æ≈Ÿ ´÷Ëß¡’§à“√âÕ¬

≈–¢Õßº≈º≈‘μ‡∑à“°—∫ 0.43 ·≈– 0.37 ‚¥¬ª√‘¡“μ√/

πÈ”Àπ—° μ“¡≈”¥—∫  ”À√—∫ ¡ÿπ‰æ√ ¥∑’Ë‡μ√’¬¡ “√
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√Ÿª∑’Ë 3 ≈—°…≥–‚§√¡“‚∑·°√¡‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

∫“ß™π‘¥‡¡◊ËÕ„™â·§ªî≈≈“√’§Õ≈—¡πå™π‘¥ DB-1MS

1 = πÈ”¡—πÀÕ¡√–‡À¬„∫æ≈Ÿ

2 = πÈ”¡—πÀÕ¡√–‡À¬„∫Ω√—Ëß

3 = πÈ”¡—πÀÕ¡√–‡À¬„∫Àπÿ¡“πª√– “π°“¬
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√Ÿª∑’Ë 3(μàÕ) ≈—°…≥–‚§√¡“‚∑·°√¡‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’¢ÕßπÈ”¡—πÀÕ¡

√–‡À¬∫“ß™π‘¥‡¡◊ËÕ„™â·§ªî≈≈“√’§Õ≈—¡πå™π‘¥ DB-1MS

4 = πÈ”¡—πÀÕ¡√–‡À¬ à«π‡Àπ◊Õ¥‘πº—°·ª¡

5 = πÈ”¡—πÀÕ¡√–‡À¬„∫ª√–¬ß§å

6 = πÈ”¡—πÀÕ¡√–‡À¬‡¡≈Á¥μ–‰§√âμâπ

6
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μ“√“ß∑’Ë 5 Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’

‚¥¬ ◊∫§âπ®“°∞“π¢âÕ¡Ÿ≈ NIST

™π‘¥¢ÕßπÈ”¡—π Õß§åª√–°Õ∫∑“ß‡§¡’ (%relative area)

ÀÕ¡√–‡À¬

1. º—°·ª¡ 1R-α-pinene (26.56), (-)-β-pinene (23.16), bicyclo[3.1.1]heptan-3-ol, 6,6-dimethyl-
2-methylene-, [1S-(1α,3α,5α)]- (10.26), limonene epoxide (8.78), 2-pinen-10-ol
(6.77), bicyclo[3.1.1] heptan-3-ol, 6, 6-dimethyl-2-methylene-, [1S-(1α,3α,5α)]-
(6.36), cis-verbenol (6.24)

2. Àπÿ¡“π azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl-7-(1-methylethenyl)-, [1S-
ª√– “π°“¬ (1α,7α,8aβ)]- (62.01), spiro[5.5]undec-2-ene, 3,7,7-trimethyl-11-methylene, (-)-

(22.49), naphthalene, 2,3,4,a,5,6-hexahydro-1,4a-dimethyl-7- (1-methylethyl)-
(8.23), azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl-7-(1-methylethenyl)-, [1S-
(1α,7α,8aβ)]- (4.23), naphthalene, 2,3,4,4a,5,6-hexahydro-1,4a-dimethyl-7-(1-
methylethyl)- (3.03)

3.  “∫‡ ◊Õ caryophyllene (22.01), ± -trans-nerolidol (21.76), (-)-globulol (6.53), α-cadinol (4.04),
τ-cadinol (3.99), germacrene B (3.78), cadina-1,10,4-diene (3.71),
naphthalene,1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1(1-methylethyl)-,
(1α,4α, 8aα)- (3.23)

4. μ–‰§√âμâπ 2,6-octadienal, 3,7-dimethyl-, (E)- (41.93), 2,6-octadienal, 3,7-dimethyl-, (Z)-
(33.98), 5-hepten-2-one, 6-methyl- (8.03), (R)-(+)-citronellal (3.32), D-limonene
(3.15), β-linalool (1.87), eucalyptol (1.13), 1-terpinen-4-ol (0.99), β-myrcene (0.80),
cis-geraniol (0.57), 2-isopropenyl-5-methyhex-4-enal (0.62), trans-geraniol (0.46),
2,7-dimethyl-2,7-octanediol (0.38), cis-verbenol (0.35), (-)-β-pinene (0.32), 1,3-
heptadiene, 2,3-dimethyl- (0.31), 1R-α-pinene (0.27), isopregol (0.23), limonene
oxide, trans- (0.11), trans-p-2,8-menthadien-1-ol (0.09), caryophyllene (0.09),
caryophyllene oxide (0.08)

5. ¡≥±“·¥ß caryophyllene (22.01), ±-trans-nerolidol (21.76), α- caryo-phyllene (13.83), (-)-globulol
(6.53), α-cadinol (4.04), τ- cadinol (3.99), germacrene B (3.78), cadina-1(10),4-
diene (3.71), naphthalene,1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1(1-
methylethyl)-, (1α,4α,8aα)- (3.23), β-pinene (2.51), caryophyllene oxide (1.92),
isocaryophyllene (1.85), 1-naphthalenol, 1,2,3,4,4a,7,8,8a-octahydro-1,6-dimethyl-4-
(1-methylethyl)-, [1S-(1α,4α,4aβ,8aβ)]- (1.73), cubenol (1.72), eucalyptol (1.28),
10s,11s-himachala-(3(12),4-diene (1.03), geraniol acetate (0.61), α-pinene (0.81)

6. ª√–¬ß§å 1H-3a,7-methanoazulene, 2,3,6,7,8,8a-hexahydro-1,4,9,9-tetramethyl-,
(1α,3aα,7a,8aβ)-(23.46), 1H-3a,7-methanoazulene, octahydro-3,8,8-trimethyl-6-
methylene-, [3R-(3α,3aβ,7β,8aα)]- (17.97), 1,4-methano-1H-indene, octahydro-4-
methyl-8-methylene-7-(1-methylethyl)-, [1S-(1α,3aβ,4α,7α7β]- (17.96), 1H-
cyclopro[e]azulene, decahydro-1,1,7-trimethyl-4-methylene-, [1aR-(1aα,4aβ,
7α7aβ,7bα)]- (11.61), longipinane, (E)- (5.50),α-cadinol (5.34), (-)-spathulenol
(4.32), spiro[4,5]dec-7-ene,1,8-dimethyl-4-(1-methylethenyl)-, [1S-(1α,4β,5α)]-
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(4.24), ylangene (3.33)
7. ‡ ¡Á¥ 4-carene (17.10), γ-terpinene (13.45), cymene (7.19), unidentified (6.06), α-pinene

(4.50), terpinen-4-ol (4.09), caryophyllene (3.18)
8. Ω√—Ëß (-)-globulol (27.62), eucalyptol (22.09), caryophyllene oxide (21.70),

tetracyclo[6.3.2.0(2,5).0(1,8)] tridecan-9-ol,4,4-dimethyl- (8.70), 1H-
cycloprop[e]azulene, decahydro-1,1,7-trimethyl-4-methylene-, [1aR-(1aα,
4aβ,7α,7aβ,7bα)]- (7.94), epiglobulol (4.97), caryophyllene (3.76), p-menth-1-en-
8-ol, (S)-(-)- (3.23)

9. æ≈Ÿ 3-allyl-6-methoxyphenyl acetate (35.86), 4-allyl-1,2-diacetoxy benzene (28.95), 3-
allyl-6-methoxyphenol (20.46), 4-allylphenyl acetate (3.96), 1H,cyclopenta[1,3]
cyclopropa[1,2]benzene, octahydro-7-methyl-3-methylene-4-(1-methylethyl)-, [3aS-
(3aα,3bβ] (2.03), caryophyllene (1.88), naphthalene, 1,2,3,4,4a,5,6, 8a-octahydro-
7-methyl-4-methylene-1-(1-methyl ethyl)-, (1α,4aα, 8aα)- (1.19), 4-allylphenyl
acetate (1.02), eucalyptol (0.89), naphthalene, 1,2,4a,5,8,8a-hexahydro-4,7-dimethyl-
1-(1-methylethyl)-, [1S-(1α,4aβ,8aα)- (0.54), α-caryophyllene (0.37), linalool (0.35),
copaene (0.31), 1,3,6-octatriene, 3,7-dimethyl-, (Z)-(0.25), 1,5-cyclodecadiene, 1,5-
dimethyl-8-(1-methyl ethenyl)-, [S-(Z, E)]-, (0.20), α-cadinol (0.30), 1,3,6-octatriene,
3,7-dimethyl-, (Z)-(0.25), τ-muurolol (0.21), 1,5-cyclodecadiene, 1,5-dimethyl-8-
(1-methylethenyl)-, [S-(Z, E)]-, (0.20), 1H-cycloprop[e]azulene-7-ol, decahydro-1,1,7-
trimethyl-4-methyl ene-, [1aR-(1aα, 4aα,7β,7aβ,7bα)]- (0.19), (-)-globulol (0.19),
bicylco[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene- (0.18), 1,5-
cyclodecadiene,1,5-dimethyl-8-(1-methyl ethenyl)-, [S-(Z, E)]- (0.17), camphene (0.08)

10. ·°â« caryophyllene (34.65), germacrene D (24.59), cyclohexane, 1-ethenyl-1-methyl-2-(1-
methylethenyl)-4-(1-methylethylidene)- (11.58), α-caryophyllene (4.90), germacrene
B (4.80), 1H-cyclopenta[1,3]-cyclopropa[1,2]benzene, octahydro-7-methyl-3-methylene-
4(1-methylethyl)-, [3aS-(3aα,3bβ)]- (3.65), τ-cadinol (3.10), caryophyllene oxide
(2.26), α-cadinol (1.97), 1H-cycloprop[e]azulene-7-ol, decahydro-1,1,7-trimethyl-4-
methylene-, [1aR-(1aα, 4aα,7β,7aβ,7bα)]- (1.78), cadina-1(10), 4-diene (1.72),
τ-cadinol (1.19), cyclohexanemethanol, 4-ethenyl-α,α, 4-tri methylethenyl)-, [1R-
(1α,3α,4β)]- (1.05), copaene (0.85), cubenol (0.62), cyclohexane, 1-ethenyl-1-
methyl-2,4-bis(1-methylethenyl)-, [1S-(1α,2β,4β)]- (0.50), (-)-β-pinene (0.20),
eucalyptol (0.19), d-limonene (0.15)

11. ¢¡‘Èπ™—π ar-turmerone (35.45), eucalyptol (10.68), curlone (9.07), benzene, 1-methyl-2-(1-
methylethyl)- (6.51), (+)-4-carene (2.38)

12. ¡À“Àß å eucalyptol (25.74), α-terpineol (24.14), 1-terpinen-4-ol (8.75), borneol (2.69)

μ“√“ß∑’Ë 5(μàÕ) Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’

‚¥¬ ◊∫§âπ®“°∞“π¢âÕ¡Ÿ≈ NIST

™π‘¥¢ÕßπÈ”¡—π Õß§åª√–°Õ∫∑“ß‡§¡’ (%relative area)

ÀÕ¡√–‡À¬
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1 = æ≈Ÿ; 2 = ¡≥±“·¥ß; 3= «‘μ“¡‘π´’; 4 = ‡ ¡Á¥; 5 =
μ–‰§√âμâπ; 6 = Ω√—Ëß; 7 = ¢¡‘Èπ™—π; 8 = ·°â«; 9 = Àπÿ¡“π
ª√– “π°“¬; 10 = º—°·ª¡; 11 = ¡À“Àß å; 12 =  “∫‡ ◊Õ;
13 = ª√–¬ß§å

√Ÿª∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ßƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’

æ’æ’‡Õ™ (DPPH Radical Scavenging Activity,

%) ·≈–§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ (Log

Concentration, ‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√)

1 = ‡ ¡Á¥; 2 = Ω√—Ëß; 3 = º—°·ª¡; 4 = ª√–¬ß§å; 5 =  “∫
‡ ◊Õ; 6 = Àπÿ¡“πª√– “π°“¬; 7 = ¡≥±“·¥ß; 8 = æ≈Ÿ; 9 =
·°â«; 10 = ¢¡‘Èπ™—π

√Ÿª∑’Ë 5 §«“¡ —¡æ—π∏å√–À«à“ßƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’

æ’æ’‡Õ™ (DPPH Radical Scavenging Activity,

%) ·≈–§«“¡‡¢â¡¢âπ¢Õß “√ °—¥πÈ” (Log Con-

centration, ‰¡‚§√‚¡≈“√å)

μ“√“ß∑’Ë 6 ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™¢ÕßπÈ”¡—πÀÕ¡√–‡À¬·≈– “√ °—¥¥â«¬πÈ”®“° ¡ÿπ‰æ√‰∑¬

≈”¥—∫∑’Ë ™◊ËÕ ¡ÿπ‰æ√ §à“ Log §«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—πÀÕ¡ §à“ Log §«“¡‡¢â¡¢âπ¢Õß “√ °—¥πÈ”

√–‡À¬∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–‰¥â 50 % ∑’Ë¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–‰¥â 50 %

(Log IC50) (Log IC50)

(‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√) (‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√)

1 º—°·ª¡ >1.5 1.05

2 Àπÿ¡“πª√– “π°“¬ >1.5 1.63

3  “∫‡ ◊Õ >1.5 1.34

4 μ–‰§√âμâπ 1.06 -

5 ¡≥±“·¥ß -0.64 1.68

6 ª√–¬ß§å >1.5 1.32

7 ‡ ¡Á¥ 0.51 0.57

8 Ω√—Ëß >1.5 0.62

9 æ≈Ÿ -1.40 1.8

10 ·°â« >1.5 1.89

11 ¢¡‘Èπ™—π >1.5 >2

12 ¡À“Àß å >1.5 -

13 «‘μ“¡‘π´’ 0.19 0.19
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 °—¥πÈ”‰¥â¡“°∑’Ë ÿ¥ §◊Õ „∫Ω√—Ëß ´÷Ëß¡’§à“√âÕ¬≈–¢Õß

º≈º≈‘μ‡∑à“°—∫ 5.20 ‚¥¬πÈ”Àπ—° √Õß≈ß¡“ §◊Õ „∫

æ≈Ÿ·≈–„∫ª√–¬ß§å ́ ÷Ëß¡’§à“√âÕ¬≈–¢Õßº≈º≈‘μ‡∑à“°—∫

3.22 ·≈– 2.68 ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ μ—«Õ¬à“ß

πÈ”¡—πÀÕ¡√–‡À¬∑—ÈßÀ¡¥∂Ÿ°π”¡“»÷°…“§ÿ≥ ¡∫—μ‘∑“ß

°“¬¿“æ‡§¡’ ‰¥â·°à °“√≈–≈“¬„π 85% ‡Õ∑“πÕ≈ ¥—™π’

À—°‡À ·≈–§«“¡Àπ“·πàπ —¡æ—∑∏å (μ“√“ß∑’Ë 2) º≈

°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

¥â«¬«‘∏’°“√∑¥ Õ∫ªØ‘°‘√‘¬“°“√‡°‘¥ ’ (μ“√“ß∑’Ë 3) «‘∏’

‚§√¡“‚∑-°√“øïº‘«∫“ß (√Ÿª∑’Ë 2, μ“√“ß∑’Ë 4) ·≈–«‘∏’

·°ä ‚§√¡“‚∑°√“øï·¡  ‡ª°‚∑√‡¡∑√’ (√Ÿª∑’Ë 3, μ“√“ß

∑’Ë 5) æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬¡’Õß§åª√–°Õ∫∑“ß

‡§¡’ª√–‡¿∑‡∑Õ√åªïπ å®“°°“√„Àâº≈∫«°°—∫πÈ”¬“

Õ–π’´—≈¥’‰Œ¥å-°√¥°”¡–∂—π ·≈–º≈®“°°“√»÷°…“

¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’ ∑”„Àâ

∑√“∫∂÷ßÕß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”¡—πÀÕ¡√–‡À¬∑—Èß

12 ™π‘¥ ´÷ËßπÈ”¡—π∫“ß™π‘¥¡’Õß§åª√–°Õ∫∑“ß‡§¡’

¡“°∂÷ß 22 ™π‘¥ ‡™àπ πÈ”¡—πÀÕ¡√–‡À¬μ–‰§√âμâπ  à«π

πÈ”¡—πÀÕ¡√–‡À¬∫“ß™π‘¥¡’Õß§åª√–°Õ∫∑“ß‡§¡’‡æ’¬ß

4 ™π‘¥ ‡™àπ πÈ”¡—πÀÕ¡√–‡À¬¡À“Àß å º≈®“°°“√

»÷°…“¥—ß°≈à“«¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ‡ªìπ°“√∫àß∫Õ°

∂÷ß§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’·≈–Õß§åª√–°Õ∫∑“ß

‡§¡’´÷Ëß‡ªìπ‡Õ°≈—°…≥å‡©æ“–μ—« ·≈–‡ªìπª√–‚¬™πå

μàÕ°“√§«∫§ÿ¡§ÿ≥¿“æ¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

®“°°“√»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’°“√

¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™ ¥â«¬°“√«—¥§à“°“√¥Ÿ¥1 = β-caryophyllene; 2 = πÈ”¡—π„∫æ≈Ÿ; 3 = πÈ”¡—π„∫‡ ¡Á¥;
4 = πÈ”¡—π„∫¡≥±“·¥ß

√Ÿª∑’Ë 6 ≈—°…≥–∑“ß‚§√¡“‚∑·°√¡º‘«∫“ß¢ÕßÕß§å

ª√–°Õ∫∑“ß‡§¡’∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–„π

πÈ”¡—πÀÕ¡√–‡À¬‡¡◊ËÕ„™â‡Œ°‡´π/‡Õ∑‘≈Õ–´’‡μ∑/

°√¥Õ– ’́μ‘§ (90:10:1) ‡ªìπ«—Ø¿“§‡§≈◊ËÕπ∑’Ë

·≈â«æàπ¥â«¬πÈ”¬“¥’æ’æ’‡Õ™ 0.2 ‚¡≈“√å

μ“√“ß∑’Ë 7 §à“ hRf ¢Õß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„ππÈ”¡—π

ÀÕ¡√–‡À¬‡¡◊ËÕ„™â«—Æ¿“§‡§≈◊ËÕπ∑’Ë‡ªìπ‡Œ°

‡´π: ‡Õ∑‘≈Õ–´’‡μ∑: °√¥Õ–´’μ‘§ (90:10:1)

·≈–æàπ¥â«¬πÈ”¬“¥’æ’æ’‡Õ™§«“¡‡¢â¡¢âπ 0.2

‚¡≈“√å

™π‘¥¢ÕßπÈ”¡—πÀÕ¡√–‡À¬ ®ÿ¥∑’Ë §à“ hRf

1. æ≈Ÿ 1 2

2 11

3 18

4 25

2. ‡ ¡Á¥ 1 22

2 88

3. ¡≥±“·¥ß 1 1.4

2 11

3 88
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etate (35.86%), 4-allyl-1,2-diacetoxy benzene

(28.95%) ·≈– 3-allyl-6-methoxyphenol (20.46%)

 à«ππÈ”¡—π„∫¡≥±“·¥ß¡’Õß§åª√–°Õ∫∑“ß‡§¡’ 17

™π‘¥ ‚¥¬Õß§åª√–°Õ∫À≈—° §◊Õ caryophyllene

(22.01%), ±-trans-nerolidol (21.76%) ·≈–

α-caryophyllene (13.83%) πÈ”¡—π„∫‡ ¡Á¥¡’Õß§å

ª√–°Õ∫∑“ß‡§¡’ 7 ™π‘¥ ‚¥¬Õß§åª√–°Õ∫À≈—° §◊Õ

4-carene (17.10) ·≈– γ-terpinene (13.45) ´÷Ëß

Õß§åª√–°Õ∫À≈—°∑“ß‡§¡’∑’Ë°≈à“«¡“∑—ÈßÀ¡¥π—Èπ‰¡à¡’

Õß§åª√–°Õ∫∑’Ë‡ªìπ “√øïπÕ≈‘§∑’Ë¡’°≈ÿà¡‰Œ¥√Õ°´‘≈

·μà ‡ ¡◊Ë Õ ‡ ª √’ ¬ ∫ ‡ ∑’ ¬ ∫°— ∫πÈ” ¡— π   “∫ ‡  ◊ Õ ´÷Ë ß ¡’

caryophyllene (22.01%) ·≈– ±-trans-nerolidol

(21.76%) °≈—∫¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ

™πâÕ¬¡“° (Log IC50>1.5 μl/ml)  à«ππÈ”¡—π„∫

·°â«´÷Ëßæ∫«à“¡’ caryophyllene  Ÿß∂÷ß 34.65% °Á¡’

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™πâÕ¬¡“° (Log

IC50>1.5 μl/ml) ¥—ßπ—Èπ caryophyllene ·≈– ±-

trans-nerolidol Õ“®‰¡à„™à “√∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈

Õ‘ √–¢ÕßπÈ”¡—π„∫¡≥±“·¥ß  ”À√—∫º≈°“√»÷°…“

¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

∑—Èß “¡™π‘¥¥—ß°≈à“« æ∫«à“¡’Õß§åª√–°Õ∫∑“ß‡§¡’

®”π«π 2-3 ™π‘¥ ∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™

·μà‰¡à∑√“∫«à“‡ªìπ “√„¥ ‡π◊ËÕß®“°‰¡à‰¥â»÷°…“°“√

·¬° “√·≈–æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’ Õ¬à“ß‰√

°Áμ“¡ º≈°“√»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’π’È

∑”„Àâ “¡“√∂§—¥°√Õßμ—«Õ¬à“ß∑’Ëπà“ π„®‡æ◊ËÕπ”‰ª

»÷°…“ƒ∑∏‘Ï∑“ß™’«¿“æÕ◊Ëπ Ê ‡æ‘Ë¡‡μ‘¡ ·≈–∑”„Àâ

∑√“∫«à“Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈

Õ‘ √–„ππÈ”¡—πÀÕ¡√–‡À¬Õ“®‡°‘¥®“° “√∑’Ë¡’ func-

tional groups Õ◊Ëπ Ê ∑’ËπÕ°‡Àπ◊Õ®“° “√øïπÕ≈‘§

∑’Ë¡’°≈ÿà¡‰Œ¥√Õ°´‘≈‚¥¬Õ“®‡°‘¥®“° “√∑’Ë¡’°≈ÿà¡Õ—≈≈‘≈

‡™àπ 3-allyl-6-methoxyphenyl acetate À√◊ÕÕ“®

°≈◊π· ß¥â«¬«‘∏’¬Ÿ«’-«‘   ‡ª°‚∑√‚ø‚∑‡¡∑√’ ¢Õß

πÈ”¡—πÀÕ¡√–‡À¬ ‡°‘¥®“°Õπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™∑”

ªØ‘°‘√‘¬“°—∫ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„πμ—«Õ¬à“ß ´÷Ëß

 “¡“√∂„Àâ‰Œ‚¥√‡®π·°àÕπÿ¡Ÿ≈Õ‘ √– ∑”„Àâ‡°‘¥

ªØ‘°‘√‘¬“√’¥—°™—π (reduction) ·≈–‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß¢Õß ’®“° ’¡à«ß‡ªìπ‰¡à¡’ ’ ·≈â«π”‰ª«—¥

∑’Ë§«“¡¬“«§≈◊Ëπ 520 π“‚π‡¡μ√ ‡ª√’¬∫‡∑’¬∫°—∫

 “√≈–≈“¬§«∫§ÿ¡ ‚¥¬„™â«‘μ“¡‘π´’‡ªìπ “√§«∫§ÿ¡

∫«° (√Ÿª∑’Ë 4, μ“√“ß∑’Ë 6) ´÷Ëßæ∫«à“πÈ”¡—πÀÕ¡√–‡À¬

∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–®“°¡“°‰ªπâÕ¬ ‰¥â·°à æ≈Ÿ >

¡≥±“·¥ß > ‡ ¡Á¥ > μ–‰§√âμâπ > Ω√—Ëß ‚¥¬

πÈ”¡—πÀÕ¡√–‡À¬ 3 ™π‘¥ ∑’Ë¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’

∑’Ë ÿ¥ ‰¥â·°à πÈ”¡—π„∫æ≈Ÿ πÈ”¡—π„∫¡≥±“·¥ß ·≈–

πÈ”¡—π„∫‡ ¡Á¥ ‚¥¬¡’§à“ Log IC50 ‡∑à“°—∫ -1.40,-0.64

·≈– 0.51 ‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ À√◊Õ§‘¥

‡ªìπ IC50 ‡∑à“°—∫ 0.04, 0.23 ·≈– 3.24 ‰¡‚§√≈‘μ√/

¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫  à«π«‘μ“¡‘π´’∑’Ë„™â‡ªìπ “√

§«∫§ÿ¡∫«°¡’§à“ Log IC50 ‡∑à“°—∫ 0.19 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ À√◊Õ§‘¥‡ªìπ IC50 ‡∑à“°—∫ 1.55 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ ®–‡ÀÁπ‰¥â«à“ πÈ”¡—π„∫æ≈Ÿ·≈–πÈ”¡—π„∫

¡≥±“·¥ß¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’°«à“«‘μ“¡‘π´’

ª√–¡“≥ 35 ·≈– 7 ‡∑à“ μ“¡≈”¥—∫ ‡¡◊ËÕμ√«®

«‘‡§√“–Àå‡™‘ß§ÿ≥¿“æ¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß

æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬∑’Ë„Àâº≈∫«°°—∫πÈ”¬“¥’æ’æ’

‡Õ™™—¥‡®π‚¥¬‡°‘¥®ÿ¥‰¡à¡’ ’∫πæ◊Èπ ’¡à«ß ‰¥â·°à πÈ”¡—π

„∫æ≈Ÿ πÈ”¡—π„∫¡≥±“·¥ß ·≈–πÈ”¡—π„∫‡ ¡Á¥ (√Ÿª∑’Ë

6) ‚¥¬§à“ hRf · ¥ß„πμ“√“ß∑’Ë 7 ®“°º≈°“√»÷°…“

¥â«¬«‘∏’·°ä ‚§√¡“‚∑°√“øï-·¡  ‡ª°‚∑√‡¡∑√’¢Õß

πÈ”¡—πÀÕ¡√–‡À¬‡ª√’¬∫‡∑’¬∫°—∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

æ∫«à“ πÈ”¡—π„∫æ≈Ÿ´÷Ëß¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ

™¥’∑’Ë ÿ¥ ¡’Õß§åª√–°Õ∫∑“ß‡§¡’ 20 ™π‘¥ ‚¥¬Õß§å

ª√–°Õ∫À≈—° §◊Õ 3-allyl-6-methoxyphenyl ac-
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‡°‘¥®“°°“√‡ √‘¡ƒ∑∏‘Ï¢ÕßÕß§åª√–°Õ∫∑“ß‡§¡’™π‘¥

μà“ßÊ „ππÈ”¡—πÀÕ¡√–‡À¬ À√◊ÕÕ“®‡°‘¥®“°Õß§å

ª√–°Õ∫∑“ß‡§¡’∑’Ë¡’Õ¬ŸàπâÕ¬ (minor compounds)

„ππÈ”¡—πÀÕ¡√–‡À¬°Á‰¥â

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√âÕ¬≈–¢Õßº≈º≈‘μ„π°“√

πÈ”¡—πÀÕ¡√–‡À¬®“°æ◊™ ¥∑—Èß 12 ™π‘¥ π—Èπ æ∫«à“

„∫æ≈Ÿ „∫¡≥±“·¥ß „∫‡ ¡Á¥ ·≈–º≈μ–‰§√âμâπ

 °—¥‰¥âπÈ”¡—πÀÕ¡√–‡À¬ §◊Õ√âÕ¬≈– 0.37, 0.07, 0.43

·≈– 3.16 ‚¥¬ª√‘¡“μ√/πÈ”Àπ—° μ“¡≈”¥—∫ ‚¥¬

ƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™¢Õß„∫æ≈Ÿ > „∫

¡≥±“·¥ß > „∫‡ ¡Á¥ > º≈μ–‰§√âμâπ μ“¡≈”¥—∫

(√Ÿª∑’Ë 4, μ“√“ß∑’Ë 6) ¥—ßπ—Èπ À“°μâÕß°“√π”πÈ”¡—π

ÀÕ¡√–‡À¬®“°æ◊™‡À≈à“π’È‰ª„™âª√–‚¬™πå„π°“√

æ—≤π“‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æμà“ß Ê π—Èπ º≈μ–‰§√â

μâπ¡’§«“¡πà“ π„® ‡π◊ËÕß®“°¡’§«“¡§ÿâ¡§à“„π‡™‘ß

æ“≥‘™¬å¡“°°«à“  ·μàÀ“°μâÕß°“√„™âª√–‚¬™πå„π

¥â“πƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡™àπ ƒ∑∏‘Ïμâ“πÕ—°‡ ∫

‡π◊ËÕß®“°¡’√“¬ß“π°“√«‘®—¬‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å

¢Õßƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–ƒ∑∏‘Ïμâ“πÕ—°‡ ∫¢Õß

πÈ”¡—πÀÕ¡√–‡À¬42 πÈ”¡—πÀÕ¡√–‡À¬„∫æ≈Ÿ·≈–„∫

¡≥±“·¥ß´÷Ëß¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’¡“°·≈–·√ß

°«à“«‘μ“¡‘π´’ª√–¡“≥ 35 ‡∑à“·≈– 7 ‡∑à“ μ“¡≈”¥—∫

®÷ßπà“ π„®∑’ËÕ“®®–π”‰ª»÷°…“«‘®—¬·≈–æ—≤π“‡ªìπ

º≈‘μ¿—≥±å¬“μâ“πÕ—°‡ ∫μàÕ‰ª

 ”À√—∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß “√ °—¥πÈ” 10

™π‘¥ ∑’Ë‡μ√’¬¡®“°°“√ °—¥ ¡ÿπ‰æ√ ¥∑’Ë‰¥â°≈—Ëπ

πÈ”¡—πÀÕ¡√–‡À¬ÕÕ°·≈â«‚¥¬°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–

¥’æ’æ’‡Õ™¥â«¬°“√«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬«‘∏’¬Ÿ«’-«‘ 

 ‡ª°‚∑√-‚ø‚∑‡¡∑√’ æ∫«à“ ‡ ¡Á¥ > Ω√—Ëß > º—°·ª¡

> ª√–¬ß§å >  “∫‡ ◊Õ > Àπÿ¡“πª√– “π°“¬ (√Ÿª∑’Ë

5, μ“√“ß∑’Ë 6) ‚¥¬ “√ °—¥πÈ”„∫‡ ¡Á¥·≈– “√ °—¥

πÈ”„∫Ω√—Ëß ¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¡“°∑’Ë ÿ¥ ́ ÷Ëß¡’§à“ Log

IC50 ‡∑à“°—∫ 0.57 ·≈– 0.62 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ IC50 ‡∑à“°—∫ 3.72 ·≈– 4.17

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ πÕ°®“°π’È “√ °—¥

πÈ”∑—ÈßÀ¡¥∂Ÿ°π”‰ª»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß‡Õ¥ å„πÀ≈Õ¥

∑¥≈Õß¥â«¬°“√°“√¬—∫¬—Èß‡™◊ÈÕ ‡Õ™‰Õ«’-1 ‚¥¬‡°≥±å

„π°“√μ—¥ ‘π§◊Õ ‰¡à„Àâμ‘¥‡™◊ÈÕ„π‡´≈≈å∑’Ë„™â∑¥ Õ∫‰¥â

¡“°°«à“À√◊Õ‡∑à“°—∫ 90% ¢÷Èπ‰ª ®÷ß®–∂◊Õ«à“¡’ƒ∑∏‘Ï

¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’-1 ‰¥â ´÷Ëßº≈®“°°“√∑¥ Õ∫æ∫«à“

¡’ “√ °—¥πÈ”‡æ’¬ß 2 ™π‘¥∑’Ë¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‰¥â·°à  “√

 °—¥πÈ”„∫Ω√—Ëß·≈– “√ °—¥πÈ”„∫‡ ¡Á¥ ‚¥¬¡’§à“ IC90

‡∑à“°—∫ 15 ·≈– 30 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫

‚¥¬¬“‡Õ·´¥∑’∑’Ë„™â‡ªìπ “√§«∫§ÿ¡∫«° ¡’§à“ IC90

‡∑à“°—∫ 0.26 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ¥—ßπ—Èπ ®“°º≈

°“√∑¥ Õ∫π’È®÷ß¡’ª√–‚¬™πå„π°“√§—¥°√Õß “√∑’Ë¡’

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–¡’ƒ∑∏‘Ïμâ“π‡Õ¥ å‡æ◊ËÕ·¬°

 “√∫√‘ ÿ∑∏‘ÏμàÕ‰ª ®“°°“√∑∫∑«π√“¬ß“π°“√«‘®—¬

æ∫«à“°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™®–

‰¡à‡À¡“– ¡°—∫μ—«Õ¬à“ß∑’Ë‰¡à¡’ “√øïπÕ≈‘§42 ¥—ßπ—Èπ

 “√∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õ¥ å„πÀ≈Õ¥∑¥≈Õß·≈–¡’ƒ∑∏‘Ï

μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™‰¥â¥’„π “√ °—¥πÈ”„∫‡ ¡Á¥

·≈–„∫Ω√—ËßÕ“®‡ªìπ “√°≈ÿà¡øïπÕ≈‘§ ´÷Ëßπà“®–»÷°…“

‡æ‘Ë¡‡μ‘¡„π°“√·¬° “√ÕÕ°ƒ∑∏‘ÏμàÕ‰ª

¢âÕ √ÿª

®“°º≈°“√»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’

°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™¢ÕßπÈ”¡—πÀÕ¡√–‡À¬

∑’Ë°≈—Ëπ¥â«¬πÈ”¢Õß ¡ÿπ‰æ√ ¥ 12 ™π‘¥®“° 9 «ß»å

‰¥â·°à º—°·ª¡ ( à«π‡Àπ◊Õ¥‘π), Àπÿ¡“πª√– “π°“¬

(„∫),  “∫‡ ◊Õ ( à«π‡Àπ◊Õ¥‘π), μ–‰§√âμâπ (º≈), ¡≥±“

·¥ß („∫), ª√–¬ß§å („∫), ‡ ¡Á¥ („∫), Ω√—Ëß („∫), æ≈Ÿ

(„∫), · ßπ“ß«“π („∫), ·°â« („∫) ·≈–¡À“Àß å (‡Àßâ“)

æ∫«à“ πÈ”¡—πÀÕ¡√–‡À¬ 3 ™π‘¥ ∑’Ë¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‰¥â·°à
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πÈ”¡—π„∫æ≈Ÿ πÈ”¡—π„∫¡≥±“·¥ß ·≈–πÈ”¡—π„∫‡ ¡Á¥

‚¥¬¡’§à“ Log IC50 ‡∑à“°—∫ -1.40, -0.64 ·≈– 0.51

‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ IC50

‡∑à“°—∫ 0.04, 0.23 ·≈– 3.24 ‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ „π¢≥–∑’ËπÈ”¡—πÀÕ¡√–‡À¬Õ’° 9 ™π‘¥ ¡’

§à“ Log IC50 > 1.5 ‰¡‚§√≈‘μ√/¡‘≈≈‘≈‘μ√  à«π

«‘μ“¡‘π´’∑’Ë„™â‡ªìπ “√§«∫§ÿ¡∫«°¡’§à“ Log IC50

‡∑à“°—∫ 0.19 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ À√◊Õ§‘¥‡ªìπ IC50

‡∑à“°—∫ 1.55 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ πÕ°®“°π’È‰¥â

»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ‡§¡’¢ÕßπÈ”¡—πÀÕ¡

√–‡À¬∑—Èß 12 ™π‘¥„πÀ—«¢âÕ‡Õ°≈—°…≥å∑“ß‡§¡’

≈—°…≥–∑“ß°“¬¿“æ¢Õßμ—«Õ¬à“ß °“√≈–≈“¬¥â«¬

85% ‡Õ∑“πÕ≈ §à“¥—™π’À—°‡À ·≈–§«“¡Àπ“·πàπ

 —¡æ—∑∏å ´÷Ëß®–‡ªìπª√–‚¬™πå„π°“√§«∫§ÿ¡§ÿ≥¿“æ

¢ÕßπÈ”¡—πÀÕ¡√–‡À¬®“° ¡ÿπ‰æ√¥—ß°≈à“«μàÕ‰ª

 ”À√—∫ “√ °—¥¥â«¬πÈ”∑’Ë‡μ√’¬¡®“°°“√π”μ—«Õ¬à“ß

 ¡ÿπ‰æ√ ¥ 10 ™π‘¥ ∑’Ë°≈—ËππÈ”¡—πÀÕ¡√–‡À¬ÕÕ°

·≈â«¡“μâ¡°≈—Ëπ¥â«¬πÈ”‚¥¬„™â«‘∏’√’ø≈—°´å·≈â«∑”„Àâ

·Àâß¥â«¬°“√√–‡À‘¥¥â«¬§«“¡‡¬Áπ¥â«¬‡§√◊ËÕß lyo-

philizer æ∫«à“ “√ °—¥πÈ” 2 ™π‘¥ ∑’Ë¡’ƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √–¥’æ’æ’‡Õ™¥’∑’Ë ÿ¥ ‰¥â·°à  “√ °—¥πÈ”„∫

‡ ¡Á¥·≈–Ω√—Ëß ´÷Ëß¡’§à“ Log IC50 ‡∑à“°—∫ 0.57 ·≈–

0.62 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ

IC50 ‡∑à“°—∫ 3.72 ·≈– 4.17 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ πÕ°®“°π’È  “√ °—¥πÈ”∑—ÈßÀ¡¥ ‰¥â∂Ÿ°π”

‰ª∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡Õ™‰Õ«’ ‚¥¬„™â«‘∏’ Immun-
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Abstract

Free-Radical Scavenging Activities of Essential Oils and Aqueous Extracts from Thai
Herbs
Prapai Wongsinkongman*, Jaree Bansiddhi*, Somchai Sanluangin*, Tanawat Tongchin†, Panasda
Israngkoon Na Ayudhaya‡, Noppamas Soonthornchareonnont§

*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000.
†Regional Medical Sciences Center 2 Phitsanulok, Department of Medical Sciences, Phitsanulok 65000.
‡National Institute of Health, Department of Medical Sciences, Nonthaburi 11000.
§Faculty of Pharmacy, Mahidol University, Bangkok 10400.
Corresponding author: prapai.w@dmsc.mail.go.th

The essential oils obtained by hydrodistillation and the aqueous extracts using freeze-
drying apparatus from 12 types (9 families) of fresh Thai herbs were tested for free-radical
scavenging activities using 2,2-diphenyl-1-picryhydrazyl (DPPH) assay. It was found that 3 types
of essential oils from betel, monthadaeng and cajuput leaves exhibited potent free-radical
scavenging activities with IC50 at 0.04, 0.23, and 3.24 μμμμμl/ml, respectively.  The physico-chemical
properties of these oils were studied using identification (color test, thin-layer chromatography,
gas chromatography-mass spectrometry, miscibility in 85% ethanol, relative density, and refrac-
tive index).  For the aqueous extracts, it was shown that guava and cajuput leaves exhibited the
best free-radical scavenging activities with IC50 at 3.72 and 4.17 μμμμμg/ml, respectively, while those
from cajuput and guava leaves possessed the anti-HIV-1 activity with IC90 at 15 and 30 μμμμμg/ml,
respectively.  The results of this study will be useful for further development as herbal products.

Keywords:   free-radical scavenging activity, anti-HIV-1 activity, essential oils, herbal aqueous
extract
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