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Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß

 “√ °—¥·¡ß≈—°§“

ª√–‰æ «ß»å ‘π§ß¡—Ëπ1* Õ¿‘√—°…å »—°¥‘Ï‡æÁ™√1

®“√’¬å ∫—π ‘∑∏‘Ï1  ¡™“¬ · πÀ≈«ßÕ‘π∑√å1

∏π«—≤πå ∑Õß®’π2 ¡“≈‘π’ ®‘μμ°“πμåæ‘™¬å3

æπ— ¥“ Õ‘»√“ß°Ÿ√ ≥ Õ¬ÿ∏¬“3 πæ¡“»  ÿπ∑√‡®√‘≠ππ∑å4

ª√“≥’ ™«≈‘μ∏”√ß5

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

º≈°“√»÷°…“‡∫◊ÈÕßμâπ„πÀ≈Õ¥∑¥≈Õß æ∫«à“ “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“ [Hyptis

suaveolens (L.) Poit. «ß»å Lamiaceae] ¡’ƒ∑∏‘Ï¬—∫¬—Èß Flu A ‡∑à“°—∫ 55.62% ·≈– 80.28% ∑’Ë§«“¡‡¢â¡¢âπ

5 ·≈– 10 ¡°/¡≈ μ“¡≈”¥—∫ ·≈– “√ °—¥¥—ß°≈à“«¡’ƒ∑∏‘Ï¬—∫¬—Èß HIV-1 ‰¥â 90% ∑’Ë§«“¡‡¢â¡¢âπ 6 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ ¡’√“¬ß“π°“√«‘®—¬¥â“πƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¢Õß·¡ß≈—°§“ æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡√‘¡ (HSV), Salmo-

nella, Candida albicans, Plasmodium falciparum ·μà¬—ß‰¡à¡’√“¬ß“π°“√«‘®—¬‡°’Ë¬«°—∫ƒ∑∏‘Ï¬—∫¬—Èß‰«√— ‰¢â

À«—¥„À≠à ¥—ßπ—Èπ  “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“®÷ß∂Ÿ°π”¡“»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë

¡’ƒ∑∏‘Ï∑“ß™’«¿“æ¥—ß°≈à“« ‚¥¬»÷°…“°“√·¬° “√®π‰¥â “√∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï ·≈–

æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¥â«¬‡∑§π‘§ ‡ª°‚∑√ ‚§ªï·≈–‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π°“√«‘®—¬ æ∫«à“ “√

∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â 3 ™π‘¥ ‡ªìπ “√°≈ÿà¡°√¥øïπÕ≈‘§ §◊Õ 3-(3,4-dihydroxyphenyl) lactic acid (1), rosmarinic

acid (2) ·≈– caffeic acid (3) ‡¡◊ËÕπ”‰ª∑¥ Õ∫ƒ∑∏‘Ï„πÀ≈Õ¥∑¥≈Õß æ∫«à“ “√ 1-3 ¡’ƒ∑∏‘Ï¬—∫¬—Èß Flu A

‡∑à“°—∫ 55.63%, 76.81% ·≈– 34.78% ∑’Ë§«“¡‡¢â¡¢âπ 5, 2.5 ·≈– 0.125 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫

·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß HIV-1 ‡∑à“°—∫ 90%, 96.9%, 34.37% ∑’Ë§«“¡‡¢â¡¢âπ 6, 6 ·≈– 25 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ ¥—ßπ—Èπ  “√∑—Èß “¡™π‘¥∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ®÷ß„™â‡ªìπ “√‡∑’¬∫‡æ◊ËÕ§«∫§ÿ¡§ÿ≥¿“æ∑“ß‡§¡’¢Õß

 “√ °—¥πÈ”·¡ß≈—°§“‰¥â

§” ”§—≠ : ·¡ß≈—°§“,  “√ °—¥πÈ”, °√¥øïπÕ≈‘§, ƒ∑∏‘Ï¬—∫¬—Èß‰«√— 
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¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

·¡ß≈—°§“‡ªìπæ◊™∑’Ë¡’™◊ËÕ∑“ß«‘∑¬“»“ μ√å«à“

Hyptis suaveolens (L.) Poit. «ß»å Lamiaceae

(Labiatae)1 ·≈–¡’™◊ËÕ‡√’¬°μ“¡∑âÕß∂‘Ëπ ‰¥â·°à

°–‡æ√“º’ °“√“ ·¡ß≈—°ªÉ“1,2 ™◊ËÕÕ—ß°ƒ… ‰¥â·°à

chan3,4, pignut3,4, wild spikenard3,5 ·¡ß≈—°§“

®—¥‡ªìπ‰¡â≈â¡≈ÿ° Õ“¬ÿªï‡¥’¬«  Ÿß‰¥â∂÷ß 1.5 ‡¡μ√ ¡’

°≈‘Ëπ‡©æ“– ≈”μâπ·≈–°‘Ëß‡ªìπ ’Ë‡À≈’Ë¬¡ º‘«¡’¢π∑—Ë«‰ª

„∫‡¥’Ë¬« ÕÕ°μ√ß¢â“¡ √Ÿª‰¢à∂÷ß‰¢à°≈—∫ ª≈“¬·À≈¡

À√◊Õ¡π ‚§π¡πÀ√◊Õ‡«â“√ŸªÀ—«„® ¢Õ∫À¬—° ¥Õ° ’¡à«ß

ÕÕ°√«¡°—π‡ªìπ™àÕ —Èπμ“¡ßà“¡„∫„°≈âª≈“¬°‘ËßÀ√◊Õ∑’Ë

¬Õ¥ º≈·∫∫·Àâß‰¡à·μ° ‡¡≈Á¥¡’‡¬◊ËÕÀÿâ¡ ∂Ÿ°πÈ”®–

æÕß‡ªìπ‡¡◊Õ°≈◊Ëπ6,7 ·¡ß≈—°§“¡’√“¬ß“π°“√„™â

ª√–‚¬™πåæ◊Èπ∫â“π∑’ËÀ≈“°À≈“¬ ‡™àπ ¬Õ¥ÕàÕπ™à«¬

·μàß°≈‘Ëπ·≈–√ À√◊Õ„™â‡ªìπ¬“æÕ°8 „∫À√◊Õª≈“¬

¬Õ¥„™â√—°…“‚√§º‘«Àπ—ß √«¡∑—ÈßÕ“°“√ª«¥¢âÕ ª«¥

»’√…– ª«¥∑âÕß3,9 ∑—Èßμâπ μâ¡πÈ”¥◊Ë¡√—°…“Õ“°“√ª«¥

°√–‡æ“–Õ“À“√ ª«¥∫‘¥ Õ“‡®’¬π ∑âÕßºŸ° ª«¥∑âÕß

ª√–®”‡¥◊Õπ √—°…“À«—¥ ‰¢â ‰¢âÀ«—¥„À≠à ¡“‡≈‡√’¬

‰¢â‡À≈◊Õß ™à«¬¢—∫≈¡ ¢—∫‡ ¡À– À√◊Õº ¡πÈ”Õ“∫

‡æ◊ËÕ√—°…“Õ“°“√Õ—¡æƒ°…åÀ√◊ÕÕ—¡æ“μ ‚√§·º≈

æÿæÕß√«¡∑—Èß‚√§º‘«Àπ—ß √—°…“¡–‡√Áß·≈–‡π◊ÈÕßÕ°3

®“°√“¬ß“π°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫Õß§åª√–°Õ∫

∑“ß‡§¡’„π à«π‡Àπ◊Õ¥‘π¢Õß·¡ß≈—°§“ æ∫«à“¡’ “√

ª√–‡¿∑‡∑Õ√åæ’πÕ¬¥å ‡™àπ α-amyrin10, β-amyrin10,

betulinic acid10, dehydroabietinol11,

lupeol10,9α,13α-epi-dioxiabiet-8(14)-en-18-ol11,

hyptadienic acid12, urs-12en-3β-ol-29-oic

acid13, ursolic acid10,17, oleanolic acid10,17,

suaveolol14,15,17, methyl suaveolate16,17,

suaveolic acid17  “√°≈ÿà¡ ‡ø≈‚«πÕ¬¥å ‡™àπ 4′,5-

dihydroxy-7-methoxy flavone10  “√ª√–‡¿∑·Õ≈

¥’‰Œ¥å ‡™àπ 5-hydroxy methyl furfuraldehyde10

 “√°≈ÿà¡øïπÕ≈‘§ ‡™àπ rosmarinic acid, methyl

rosmarinate17  “√°≈ÿà¡  ‡μ’¬√Õ¬¥å ‡™àπ β-sito-

sterol17, β-sitosteryl glucoside17 ¡’√“¬ß“π°“√

»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¢Õß “√ °—¥·¡ß≈—°§“æ∫«à“

 “√ °—¥‡¡∑“πÕ≈¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·≈–‡™◊ÈÕ√“

Candida albicans18  “√ dehydroabietinol ∑’Ë·¬°

‰¥â®“° “√ °—¥‡Õ∑“πÕ≈®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°

§“¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‚ª√‚μ´—«∑’Ë∑”„Àâ

‡°‘¥‚√§¡“≈“‡√’¬ Plasmodium falciparum 3D7

strains ́ ÷Ëß‡ªìπ chloroquine sensitive strains ‰¥â

¥’12  “√ 9α,13α-epi-dioxiabiet-8(14)-en-18-ol ∑’Ë

·¬°‰¥â®“° “√ °—¥„∫·¡ß≈—°§“¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√

‡μ‘∫‚μ¢Õß‡™◊ÈÕ Plasmodium falciparum ‰¥â∑’Ë IC50

‡∑à“°—∫ 0.1 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√12  “√ °—¥‡Õ∑“π

Õ≈®“°„∫·¡ß≈—°§“¡’ƒ∑∏‘Ï√—°…“·º≈„πÀπŸ¢“«19

 “√ °—¥‡Œ°‡´π·≈– “√ suaveolol ¡’ƒ∑∏‘Ïª°ªÑÕß

°√–‡æ“–Õ“À“√„πÀπŸ«‘ μ“√å20  “√ suaveolol ·≈–

methyl suaveolate ¡’ƒ∑∏‘Ïμâ“πÕ—°‡ ∫21  “√

hyptadienic acid ¡’ƒ∑∏‘Ï cytotoxic22 ®“°Õπÿ ‘∑∏‘

∫—μ√¢Õß°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å æ∫«à“ “√ °—¥

πÈ”®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ HIV

μâ“π‡™◊ÈÕ‰«√— ‡√‘¡ (Herpes simplex virus) ·≈–μâ“π

‡™◊ÈÕ·∫§∑’‡√’¬ Salmonella23 πÕ°®“°π’È ®“°°“√

∑¥ Õ∫§«“¡‡ªìπæ‘…‡√◊ÈÕ√—ß¢Õß “√ °—¥πÈ”®“°

·¡ß≈—°§“„πÀπŸ¢“« æ∫«à“¡’§«“¡ª≈Õ¥¿—¬ ‚¥¬

°“√„Àâ “√ °—¥∑“ßª“°„π¢π“¥ 5, 50, 250, 500

¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π ‡ªìπ‡«≈“ 6 ‡¥◊Õπ æ∫«à“

‰¡à¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢ÕßÀπŸ ·≈–‰¡à∑”„Àâ‡°‘¥

Õ“°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“∑“ß‚≈À‘μ«‘∑¬“ §à“∑“ß

™’«‡§¡’¢Õß´’√—Ë¡ À√◊Õæ¬“∏‘ ¿“æ¢ÕßÕ«—¬«–¿“¬„π∑’Ë
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¡’§«“¡ —¡æ—π∏å°—∫¢π“¥¢Õß “√ °—¥24

®“°¢âÕ¡Ÿ≈¢â“ßμâπ°≈à“«‰¥â«à“  à«π‡Àπ◊Õ¥‘π®“°

·¡ß≈—°§“¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’ËÀ≈“°À≈“¬·≈–¡’

§«“¡ª≈Õ¥¿—¬„πÀπŸ¢“« º≈°“√»÷°…“‡∫◊ÈÕßμâπ„π

°“√∑¥ Õ∫‡∫◊ÈÕßμâπæ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢â

À«—¥„À≠à™π‘¥‡Õ (Flu A/H3) ·≈–‡™◊ÈÕ‡Õ¥ å (HIV-1)

¡’√“¬ß“π°“√»÷°…“¢Õß ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å

 “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å æ∫«à“ “√

 °—¥πÈ”™π‘¥À¬“∫®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“¡’ƒ∑∏‘Ï

¬—∫¬—Èß Flu A/H3 ‡∑à“°—∫ 55.62% ·≈– 80.28% ∑’Ë

§«“¡‡¢â¡¢âπ 5 ·≈– 10 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫

·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß HIV-1 ‰¥â 90% ∑’Ë§«“¡‡¢â¡¢âπ 6

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ¥—ßπ—Èπ §≥–ºŸâ«‘®—¬®÷ß‡ÀÁπ§«√

»÷°…“«à“ “√ °—¥πÈ”¢Õß à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“¡’

Õß§åª√–°Õ∫∑“ß‡§¡’„¥∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ ‡æ◊ËÕ„™â

‡ªìπ “√‡∑’¬∫„π°“√§«∫§ÿ¡§ÿ≥¿“æ∑“ß‡§¡’¢Õß “√

 °—¥πÈ”·¡ß≈—°§“μàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ

1. μŸâÕ∫√âÕπ‰øøÑ“√ÿàπ VLE-400 (Memmert)

2. ‡§√◊ËÕß∫¥ªíòπ √ÿàπ RT 34 ¢Õß (Chyun Tseh

Industrial)

3. ‡§√◊ËÕß·√àß √ÿàπ AS 200 Basic (Retsch)

4. ‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ª√–°Õ∫¥â«¬

Õà“ßπÈ”·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ √ÿàπ B-480 (Buchi

Laboritechnik) ‡§√◊ËÕß Rotavapor √ÿàπ R-114

(Buchi) ‡§√◊ËÕß Aspirator √ÿàπ A-3S ¬’ËÀâÕ Eyela®

·≈–‡§√◊ËÕß∑”πÈ”‡¬ÁπÀ¡ÿπ‡«’¬π √ÿàπ CA-101 ¬’ËÀâÕ

Eyela® (Tokyo Rikakikai)

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

dried Apparatus) (Labconco)

6. ·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈™π‘¥®’ 60 ¢π“¥ 20 x

20 ‡´πμ‘‡¡μ√ §«“¡Àπ“ 0.25 ¡‘≈≈‘‡¡μ√ (E. Merck)

(Merck Number 1.05721.0001) ·≈–¢π“¥ 5 x 10

‡´πμ‘‡¡μ√ §«“¡Àπ“ 0.20-0.25 ¡‘≈≈‘‡¡μ√

(Guijiaoban) (Makall)

7. ‡§√◊ËÕßÕÿª°√≥å∂à“¬¿“æ‚§√¡“‚∑°√“ø

TLC/HPTLC √ÿàπ Reprostar 3 (Camag) ·≈–

°≈âÕß¥‘®‘∑—≈¬’ËÀâÕ canon √ÿàπ Powershot G5

(Canon)

8. ‡§√◊ËÕß™—Ëß‰øøÑ“ æ‘°—¥ 0.1-0.01 ¡‘≈≈‘°√—¡

(Sartorius)

9. ‡§√◊ËÕß·¬°‚§√¡“‚∑°√“ø ¡√√∂π– Ÿß

(HPLC) (Waters) ª√–°Õ∫¥â«¬‡§√◊ËÕß§«∫§ÿ¡ªíö¡ √ÿàπ

600 ‡§√◊ËÕß©’¥ “√μ—«Õ¬à“ß√ÿàπ 717 §Õ≈—¡πå¬’ËÀâÕ X-

Terra RP18 ¢π“¥ 4.6 ± 150 ‡´πμ‘‡¡μ√, 60 Å, 5

‰¡‚§√‡¡μ√ ·≈–‡§√◊ËÕßμ√«®«—¥™π‘¥‚ø‚μ‰¥‚Õ¥·Õ

‡√¬å√ÿàπ 2996

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

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

·≈–πÈ”∫√‘ ÿ∑∏‘Ï∑’Ë„™â„πß“π∑¥≈Õß‡ªìππÈ”∑’Ë‰¥â®“°°“√

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

11.  “√‡§¡’∑ÿ°™π‘¥∑’Ë„™â°—∫‡§√◊ËÕß‚§√¡“‚∑

°√“ø ¡√√∂π– Ÿß (HPLC) ‡ªìπ HPLC, gradient

grade (Merck) ·≈–πÈ”∫√‘ ÿ∑∏‘ÏμâÕß°√Õß‡Õ“

Õπÿ¿“§∑’Ë¡’ª√–®ÿÕÕ° ‚¥¬„™â‡§√◊ËÕß°√ÕßπÈ”∫√‘ ÿ∑∏‘Ï

(Ultra Pure Water System) ¬’ËÀâÕ Nanopure

(Barnstead)

«‘∏’°“√»÷°…“

1. °“√‡μ√’¬¡ “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π

‡Àπ◊Õ¥‘π·¡ß≈—°§“

 à«π‡Àπ◊Õ¥‘π ¥·¡ß≈—°§“ (20 °‘‚≈°√—¡) ‡°Á∫
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®“°®—ßÀ«—¥°“≠®π∫ÿ√’·≈–√“™∫ÿ√’ √–À«à“ßªï æ.». 2548

- 2549 ‡¡◊ËÕμ√«® Õ∫™◊ËÕ«‘∑¬“»“ μ√åμ“¡À≈—°

æƒ°…Õπÿ°√¡«‘∏“π ‚¥¬„™â‡Õ° “√ª√–°Õ∫¥â“π

æƒ°…™“μ‘¢Õßμà“ßª√–‡∑»6,7 æ∫«à“ §◊Õ Hyptis

suaveolens (L.) Poit. «ß»å Lamiaceae π”μ—«Õ¬à“ß

¡“≈â“ßπÈ”„Àâ –Õ“¥ º÷Ëß„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßæÕ

À¡“¥Ê À—Ëπ‡ªìπ™‘Èπ·≈–Õ∫„Àâ·Àâß¥â«¬μŸâÕ∫√âÕπ

‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ 45-50 Õß»“‡´≈‡´’¬  π“π 48 ™—Ë«‚¡ß

·≈â«π”μ—«Õ¬à“ß∑’Ë·Àâß·≈â«‰ª∫¥‡ªìπºßÀ¬“∫  °—¥

‚¥¬°“√μâ¡„ππÈ”¥â«¬«‘∏’√’ø≈—°´åπ“π 2 ™—Ë«‚¡ß ∑”´È”

2 §√—Èß °√Õß·≈–√«¡ “√ °—¥‡¢â“¥â«¬°—π √–‡À¬„Àâ

‡¢â¡¢âπ¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ·≈â«∑”„Àâ·Àâß

¥â«¬«‘∏’°“√·™à·¢Áß·≈â«√–‡À‘¥„Àâ·Àâß (freeze-dried

method) ¥â«¬‡§√◊ËÕß lyophilizer ‰¥â “√ °—¥πÈ”

™π‘¥À¬“∫ ®”π«π 3.6 °‘‚≈°√—¡ (%yield ‡∑à“°—∫ 18.0)

2. °“√·¬°Õß§åª√–°Õ∫∑“ß‡§¡’®“° “√ °—¥

À¬“∫πÈ”¢Õß à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“

π” “√ °—¥À¬“∫πÈ”¢Õß·¡ß≈—°§“∑’Ë‡μ√’¬¡‰¥â

„π¢âÕ 1  àß∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ∑’ËΩÉ“¬‰«√— √–∫∫

∑“ß‡¥‘πÀ“¬„® ·≈–ΩÉ“¬ªØ‘∫—μ‘°“√μâ“π‡™◊ÈÕÕ—πμ√“¬

 Ÿß·≈–¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“  ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å

 “∏“√≥ ÿ¢ (NIH) °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å æ∫

«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à™π‘¥ A (Flu A/

H3) ∑’Ë§«“¡‡¢â¡¢âπ 5 ·≈– 10 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

‚¥¬≈¥°“√‡°‘¥ plaque ¢Õß‰«√—  ‡∑à“°—∫ 55.62%

·≈– 80.28% μ“¡≈”¥—∫ ·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß HIV-1 (Hu-

man Immunodeficiency Virus-1) ‰¥â 90% ∑’Ë

§«“¡‡¢â¡¢âπ 6 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ¥—ßπ—Èπ ®÷ßπ”

 “√ °—¥À¬“∫πÈ”∑’Ë‡μ√’¬¡‰¥â (900 °√—¡) ≈–≈“¬„ππÈ”

(3 ≈‘μ√) ·≈– partition °—∫ªî‚μ√‡≈’¬¡Õ’‡∑Õ√å (3 ≈‘μ√)

√–‡À¬ “√ °—¥ªî‚μ√‡≈’¬¡Õ’‡∑Õ√å„Àâ·Àâß¥â«¬‡§√◊ËÕß

√–‡À¬ ÿ≠≠“°“» ‰¥â “√ °—¥ªî‚μ√‡≈’¬¡Õ’‡∑Õ√å πÈ”

Àπ—° 20 ° π” “√≈–≈“¬πÈ”‰ª partition ¥â«¬

‡Õ∑‘≈Õ–´’‡μ∑ (3 ≈‘μ√) √–‡À¬ “√ °—¥‡Õ∑‘≈Õ–´’‡μ∑

„Àâ·Àâß¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ‰¥â “√ °—¥

‡Õ∑‘≈Õ–´’‡μ∑ πÈ”Àπ—° 423 °√—¡ ·≈â«π” “√≈–≈“¬

πÈ”‰ª partition μàÕ¥â«¬∫‘«∑“πÕ≈ (3 ≈‘μ√) √–‡À¬

 “√ °—¥πÈ”·≈– “√ °—¥∫‘«∑“πÕ≈ ∑’Ë‰¥â„Àâ·Àâß¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» æ∫«à“‰¥â “√ °—¥πÈ”·≈–∫‘«

∑“πÕ≈ πÈ”Àπ—° 405 °√—¡ ·≈– 50 °√—¡ μ“¡≈”¥—∫

®“°π—Èπ π” “√ °—¥πÈ”∑’Ë‰¥â®“°°“√ partition (10

°√—¡) ¡“·¬°μàÕ¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï

‚¥¬„™â RP18 ‡ªìπ«—Ø¿“§§ß∑’Ë·≈–™–¥â«¬πÈ” μ“¡

¥â«¬‡¡∑“πÕ≈·≈–Õ–´’‚∑π (1:1) ‡°Á∫ fraction ≈–

25 ¡‘≈≈‘≈‘μ√ π”‰ªμ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øï

º‘«∫“ß (TLC) ‚¥¬„™â·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈®’‡ªìπ«—Æ

¿“§§ß∑’Ë·≈–„™â “√≈–≈“¬º ¡√–À«à“ß §≈Õ‚√øÕ√å¡:

‡¡∑“πÕ≈: °√¥øÕ√å¡‘° 8: 2: 0.2 ‡ªìπ«—Ø¿“§‡§≈◊ËÕπ∑’Ë

æàπ·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈‚¥¬„™â “√≈–≈“¬°√¥

°”¡–∂—π∑’Ë§«“¡‡¢â¡¢âπ 20% ‚¥¬ª√‘¡“μ√ „ππÈ”

®“°π—Èπ√«¡ à«π °—¥∑’Ë¡’≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π

·≈–√–‡À¬„Àâ·Àâß ‰¥â à«π °—¥ 4  à«π §◊Õ W1-4 π”

W1 ‰ª·¬°μàÕ¥â«¬‡∑§π‘§‡¥‘¡ ·μà„™â Sephadex

LH20 ‡ªìπ«—Ø¿“§§ß∑’Ë ™–¥â«¬πÈ”·≈–‡¡∑“πÕ≈ (1:1)

π”‰ªμ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß ‡°Á∫

 à«π °—¥∑’Ë¡’≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬

„Àâ·Àâß ‰¥â à«π °—¥ 4  à«π §◊Õ W11-W14 π” à«π

 °—¥ W13 ·¬°μàÕ¥â«¬‡∑§π‘§‡¥‘¡ ·≈–„™â

Sephadex LH20 ‡ªìπ«—Ø¿“§§ß∑’Ë·μà™–¥â«¬ ac-

etone ·≈–πÈ” (1:1) π”‰ªμ√«® Õ∫¥â«¬«‘∏’‚§√¡“

‚∑°√“øïº‘«∫“ß √«¡ à«π °—¥∑’Ë¡’≈—°…≥–§≈â“¬°—π

‰«â¥â«¬°—π·≈–√–‡À¬„Àâ·Àâß ‰¥â à«π °—¥ 4  à«π §◊Õ

W131-W134 æ∫«à“ ‡¡◊ËÕ√–‡À¬ à«π °—¥ W133 ®π

·Àâß¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ¡’≈—°…≥–‡ªìπ
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º≈÷°§≈â“¬ª√‘´÷¡ ¥Ÿ¥§«“¡™◊Èπßà“¬ ‰¡à¡’ ’ (1) πÈ”Àπ—°

180 ¡‘≈≈‘°√—¡ (% yield = 1.80 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ

§”π«≥‡∑’¬∫°—∫ “√ °—¥πÈ”∑’Ë‰¥â®“°°“√ partition

À√◊Õ 0.81 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫ “√

 °—¥πÈ”™π‘¥À¬“∫)

 “√ °—¥‡Õ∑‘≈Õ– ’́‡μ∑∑’Ë‡μ√’¬¡‰¥â®“°°“√ par-

tition (52 °√—¡) π”¡“·¬°μàÕ¥â«¬‡∑§π‘§§Õ≈—¡πå

‚§√¡“‚∑°√“øï ‚¥¬„™â´‘≈‘°“‡®≈ ·≈–™–¥â«¬

 “√≈–≈“¬º ¡¢Õß§≈Õ‚√øÕ√å¡: ‡¡∑“πÕ≈ (9.5:0.5

∂÷ß 7:3) ‡°Á∫ fraction ≈– 25 ¡‘≈≈‘≈‘μ√ π”‰ªμ√«®

 Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß √«¡ à«π °—¥∑’Ë¡’

≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬„Àâ·Àâß ‰¥â

 à«π °—¥ 6  à«π §◊Õ E1-6 π” E5 (2.2 °√—¡) ‰ª

·¬°μàÕ¥â«¬‡∑§π‘§§Õ≈—¡πå ‚§√¡“‚∑°√“øï ·μà„™â

Sephadex LH20 ‡ªìπ«—Ø¿“§§ß∑’Ë ·≈–™–¥â«¬

 “√≈–≈“¬º ¡¢ÕßπÈ”·≈–Õ–´’‚∑π (9.5:0.5 ∂÷ß 8:2)

π”‰ªμ√«® Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß √«¡

 à«π °—¥∑’Ë¡’≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬

„Àâ·Àâß ‰¥â à«π °—¥ 4  à«π §◊Õ E51-54 π” à«π °—¥

E52 (0.2 °√—¡) ¡“·¬°μàÕ¥â«¬‡∑§π‘§§Õ≈—¡πå

‚§√¡“‚∑°√“øï ‚¥¬„™â RP18 ‡ªìπ«—Ø¿“§§ß∑’Ë·≈–

™–¥â«¬ “√≈–≈“¬º ¡¢ÕßπÈ”·≈–‡¡∑“πÕ≈ (9.5:0.5

∂÷ß 7:3) ‡°Á∫ fraction ≈– 25 ¡‘≈≈‘≈‘μ√ π”‰ªμ√«®

 Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß √«¡ à«π °—¥∑’Ë¡’

≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬„Àâ·Àâß ‰¥â

 à«π °—¥ 6  à«π §◊Õ E521-526 æ∫«à“ à«π °—¥ E522

¡’≈—°…≥–‡ªìπºß amorphous  ’¢“« πÈ”Àπ—° 120

¡‘≈≈‘°√—¡ (2) (% yield = 0.58 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ

§”π«≥‡∑’¬∫°—∫ “√ °—¥‡Õ∑‘≈Õ–´’‡μ∑ À√◊Õ 0.033

‚¥¬πÈ”Àπ—° ‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫ “√ °—¥πÈ”™π‘¥

À¬“∫) πÕ°®“°π’È π” à«π °—¥ E4 (1.2 °√—¡) ‰ª

·¬°μàÕ¥â«¬‡∑§π‘§ §Õ≈—¡πå‚§√¡“‚∑°√“øï·μà„™â

RP18 ‡ªìπ«—Ø¿“§§ß∑’Ë·≈–™–¥â«¬ “√≈–≈“¬º ¡

¢ÕßπÈ”·≈–‡¡∑“πÕ≈ (9.5:0.5 ∂÷ß 6:4) π”‰ªμ√«®

 Õ∫¥â«¬«‘∏’‚§√¡“‚∑°√“øïº‘«∫“ß √«¡ à«π °—¥∑’Ë¡’

≈—°…≥–§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬„Àâ·Àâß ‰¥â

 à«π °—¥ 4  à«π§◊Õ E41-44 ·≈â«π” E42 (0.435

°√—¡) ¡“·¬°μàÕ¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï

‚¥¬„™â Sephadex LH20 ‡ªìπ«—Ø¿“§§ß∑’Ë·≈–™–

¥â«¬ “√≈–≈“¬º ¡¢ÕßπÈ”·≈–Õ–´’‚∑π (1:1) ‡°Á∫

fraction ≈– 25 ¡‘≈≈‘≈‘μ√ π”‰ªμ√«® Õ∫¥â«¬«‘∏’

‚§√¡“‚∑-°√“øïº‘«∫“ß √«¡ à«π °—¥∑’Ë¡’≈—°…≥–

§≈â“¬°—π‰«â¥â«¬°—π·≈–√–‡À¬„Àâ·Àâß ‰¥â à«π °—¥ 5

 à«π §◊Õ E421-425 ‚¥¬æ∫«à“ à«π °—¥ E423 ¡’

≈—°…≥–‡ªìπºß amorphous  ’¢“« πÈ”Àπ—° 120

¡‘≈≈‘°√—¡ (3) (% yield = 0.23 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ

§”π«≥‡∑’¬∫°—∫ “√ °—¥‡Õ∑‘≈Õ–´’‡μ∑ À√◊Õ 0.013

‚¥¬πÈ”Àπ—° ‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫ “√ °—¥πÈ”™π‘¥

À¬“∫)

‡¡◊ËÕπ” “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“‰ª

«‘‡§√“–Àå¥â«¬«‘∏’‚§√¡“‚∑°√“øï ¡√√∂π– Ÿß (HPLC)

‚¥¬™—Ëßμ—«Õ¬à“ßª√–¡“≥ 500 ¡‘≈≈‘°√—¡ ¥â«¬‡§√◊ËÕß

™—Ëß‰øøÑ“æ‘°—¥ 0.1-0.01 ¡‘≈≈‘°√—¡ π”‰ª sonicate

¥â«¬πÈ” 20 ¡‘≈≈‘≈‘μ√ π“π 30 π“∑’ °√Õß ª√—∫

ª√‘¡“μ√¥â«¬πÈ”„π¢«¥ª√—∫ª√‘¡“μ√®π§√∫ 25.0

¡‘≈≈‘≈‘μ√ ·≈â«°√Õß¥â«¬ nylon filter 0.45 ‰¡§√Õπ

°àÕπ„™â ‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π 3-(3,4-

dihydroxyphenyl) lactic acid, rosmarinic acid,

caffeic acid „Àâ¡’§«“¡‡¢â¡¢âπ 2.0 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√ „ππÈ”, 1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ „π‡¡∑“πÕ≈

·≈– 1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ „π‡¡∑“πÕ≈ μ“¡≈”¥—∫

·≈â«°√Õß¥â«¬ nylon filter 0.45 ‰¡§√Õπ_°àÕπ„™â

π”‰ª‡®◊Õ®“ß®π‰¥â§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ 0.4, 0.8,

0.12, 0.16 ·≈– 0.20 ¡°/¡≈ μ“¡≈”¥—∫ ©’¥
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 “√≈–≈“¬μ—«Õ¬à“ß·≈– “√≈–≈“¬¡“μ√∞“π ª√‘¡“≥

25.0 ‰¡‚§√≈‘μ√ ‡μ√’¬¡πÈ”¬“·¬°‚¥¬„™â√–∫∫ gra-

dient ¢Õß “√≈–≈“¬πÈ”·≈–‡¡∑“πÕ≈ „πÕ—μ√“ à«π

95:5 ®π∂÷ß 0:100  —ß‡°μæ’§∑’Ë‡°‘¥¢÷Èπ‚¥¬„™â photo-

diode array detector ∑’Ë§«“¡¬“«§≈◊Ëπ 279 ·≈–

324 π“‚π‡¡μ√

3. °“√æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√

∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â

π” “√∫√‘ ÿ∑∏‘Ï 1-3 ∑’Ë·¬°‰¥â¡“æ‘ Ÿ®πå Ÿμ√

‚§√ß √â“ß∑“ß‡§¡’‚¥¬„™â‡∑§π‘§ ‡ª°‚∑√ ‚§ªï ‚¥¬

 àßμ√«® Õ∫∑’ËÀπà«¬ªØ‘∫—μ‘°“√«‘®—¬°≈“ß‰∫‚Õ‡∑§

»Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“μ‘

(BIOTEC) ‚¥¬„™â‡§√◊ËÕß NMR (Bruker-AV500),

Mass spectrometer (MS 1200 L Quadrupole

MS/MS (Varian)

4. °“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ

 “√ °—¥À¬“∫πÈ”®“° à«π‡Àπ◊Õ¥‘π·¡ß≈—°§“

·≈– “√∫√‘ ÿ∑∏‘Ï 1-3 ∑’Ë·¬°‰¥â∂Ÿ° àß‰ª∑¥ Õ∫ƒ∑∏‘Ï

∑“ß™’«¿“æ∑’Ë ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ∑’Ë

ΩÉ“¬‰«√— √–∫∫∑“ß‡¥‘πÀ“¬„® ‚¥¬∑¥ Õ∫°—∫‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥„À≠à (Flu A/H3) ¥â«¬«‘∏’ Plaque Re-

duction Assay ·≈–∑’ËΩÉ“¬ªØ‘∫—μ‘°“√μâ“π‡™◊ÈÕ

Õ—πμ√“¬ Ÿß·≈–¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“ ‚¥¬∑¥ Õ∫°“√

¬—∫¬—Èß‡™◊ÈÕ HIV-1 ¥â«¬«‘∏’ Immunofluorescence

Assay πÕ°®“°π’È  “√∫√‘ ÿ∑∏‘Ï 2-3 ‰¥â∂Ÿ° àß‰ª

∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æÕ◊Ëπ Ê ∑’Ë BIOTEC ‰¥â·°à

ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ«—≥‚√§ (Anti-Mycobacterium tu-

berculosis H37Ra strain) ¥â«¬«‘∏’ Resazurin

Microplate Assay (REMA) ‚¥¬§«“¡‡¢â¡¢âπ

 Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 200 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

·≈–§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë¬—∫¬—Èß‡™◊ÈÕ (MIC) ¢Õß

 “√§«∫§ÿ¡∫«° (positive control) §◊Õ rifampi-

cin ‡∑à“°—∫ 0.047 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√, kanamy-

cin ‡∑à“°—∫ 1.25 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√, isoniazid

‡∑à“°—∫ 0.250 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√; ƒ∑∏‘Ïμâ“π‡™◊ÈÕ‡√‘¡

(Anti-HSV-1) (Herpes simplex virus type 1)

¥â«¬«‘∏’ SRB (Sulforhodamine B) Assay ‚¥¬

§«“¡‡¢â¡¢âπ Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 50 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ ·≈–§à“§«“¡‡¢â¡¢âπ∑’Ë¬—∫¬—Èß‡™◊ÈÕ‰¥â√âÕ¬≈– 50

(IC50) ¢Õß positive control §◊Õ acyclovir ‡∑à“°—∫

2.09 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√; ƒ∑∏‘Ïμâ“π¡“≈“‡√’¬ (Anti-

malarial) μàÕ Plasmodium falciparum ¥â«¬‡∑§π‘§

Microculture Radioisotope ‚¥¬§«“¡‡¢â¡¢âπ

 Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 10 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·≈–

IC50 ¢Õß positive control §◊Õ dihydro-

artemisinin ‡∑à“°—∫ 4.1 π“‚π‚¡≈“√å; ƒ∑∏‘Ïμâ“π°“√

Õ—°‡ ∫ (Anti-inflammatory) ¥â«¬°“√¬—∫¬—Èß‡Õπ‰´¡å

COX-1, COX-2 ¥â«¬«‘∏’ Radioimmunoassay

(RIA) ‚¥¬§«“¡‡¢â¡¢âπ Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 10

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·≈– IC50 ¢Õß positive con-

trol μàÕ COX-1, COX-2 §◊Õ aspirin ‡∑à“°—∫ 5, 10

‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫; §«“¡‡ªìπæ‘…μàÕ

‡´≈≈å¡–‡√Áß (Cytotoxicity) μàÕ KB (oral human

epidermal carcinoma) ¥â«¬«‘∏’ SRB Assay,

MCF-7 (breast cancer) ¥â«¬«‘∏’ SRB Assay, NCI-

H187 (human, small cell lung cancer) ¥â«¬«‘∏’

MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide) Assay ‚¥¬

§«“¡‡¢â¡¢âπ Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 20 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√ ·≈– IC50 ¢Õß positive control μàÕ KB,

MCF-7, NCI-H187 §◊Õ doxorubicin ‡∑à“°—∫ 0.095,

0.243, 0.026 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈–

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ (Anti-fungal against Candida
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albicans) ¥â«¬«‘∏’ MTT Assay ‚¥¬§«“¡‡¢â¡¢âπ

 Ÿß ÿ¥¢Õßμ—«Õ¬à“ß §◊Õ 25 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·≈–

IC50 ¢Õß positive control §◊Õ amphotericin B

‡∑à“°—∫ 0.049 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ∑—Èßπ’È §«“¡‡¢â¡

¢âπ¢Õß “√≈–≈“¬μ—«Õ¬à“ß∑—ÈßÀ¡¥∑’Ë‡≈◊Õ°„™âμâÕß‰¡à

‡ªìπæ‘…μàÕ‡´≈≈å∑’Ë„™â∑¥ Õ∫

º≈°“√»÷°…“

®“°º≈°“√·¬° “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π

‡Àπ◊Õ¥‘π·¡ß≈—°§“¥â«¬°“√ partition ·≈–„™â‡∑§π‘§

CC æ∫«à“·¬° “√∫√‘ ÿ∑∏‘Ï‰¥â 3 ™π‘¥ ‚¥¬ “√ 1 ¡’

≈—°…≥–‡ªìπº≈÷°§≈â“¬ª√‘´÷¡ ¥Ÿ¥§«“¡™◊Èπßà“¬ ‰¡à¡’ ’

 “√ 2 ·≈– 3 ¡’≈—°…≥–‡ªìπºß amorphous  ’¢“«

‡¡◊ËÕæ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¥â«¬‡∑§π‘§ spec-

troscopy æ∫«à“ 1H-NMR spectra ¡’§à“ chemi-

cal shift (δ, ppm), splitting pattern ·≈– cou-

pling constant (J, Hz) √«¡∑—Èß 13C-NMR spec-

tra  Õ¥§≈âÕß°—∫º≈°“√»÷°…“„π√“¬ß“π°“√«‘®—¬∑’Ë

μ’æ‘¡æå·≈â«25-27 (μ“√“ß∑’Ë 1-6) ·≈–®“°º≈ MS spec-

trum ¢Õß “√ 1-3 · ¥ß«à“  “√∑—Èß “¡™π‘¥ ‰¥â·°à

3-(3,4-Dihydroxy- phenyl)lactic acid (1):

[C9H10O5] FAB-MS m/z (% relative intensity):

197 (M-1)+ (100), 111 (10). Rosmarinic acid

(2): [C18H15O8] TOF-MS (ES+) m/z (% relative

intensity): 383.0 (M+Na)+ (100), 360.2 (M-Na)+

(10), 185.1 (15), 163.0 (42.5). Caffeic acid [3-

(3,4-dihydroxyphenyl)-propenoic acid] (3):

[C8H4O5] TOF-MS (ES+) m/z (% relative in-

tensity): 203.03 (M+Na)+ (15), 181.05 (M+H-

Na)+ (15), 163.03 (M-H2O)+ (100), 150.12 (10)

®“°º≈°“√·¬° “√æ∫«à“ ‰¥â “√ 1, 2 ·≈– 3 ®”π«π

180, 120 ·≈– 120 ¡‘≈≈‘°√—¡ μ“¡≈”¥—∫ §‘¥‡ªìπ

√âÕ¬≈–¢Õßº≈º≈‘μ (%yield) ‡∑à“°—∫ 0.81, 0.033 ·≈–

0.013 ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

 “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“

‡¡◊ËÕ«‘‡§√“–Àå “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°

§“¥â«¬«‘∏’‚§√¡“‚∑°√“øï ¡√√∂π– Ÿß ‚¥¬„™â “√ 1-

3 ‡ªìπ “√‡∑’¬∫ æ∫«à“ “√ 1 ¡’§à“ retention time

√Ÿª∑’Ë 1  Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß 3-(3,4-dihydroxyphenyl) lactic acid (1), rosmarinic acid (2) ·≈– caffeic

acid (3)
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‡∑à“°—∫ 4.1 π“∑’ ∑’Ë§«“¡¬“«§≈◊Ëπ 279 π“‚π‡¡μ√

·≈– “√ 2, 3 ¡’§à“ retention time ‡∑à“°—∫ 28.0,

13.8 π“∑’ ∑’Ë§«“¡¬“«§≈◊Ëπ 324 π“‚π‡¡μ√ μ“¡≈”¥—∫

‡¡◊ËÕ»÷°…“À“ª√‘¡“≥ “√ 1-3 „π “√ °—¥πÈ”™π‘¥

À¬“∫®“°·¡ß≈—°§“∑’Ë‡μ√’¬¡¥â«¬«‘∏’°“√√–‡À‘¥πÈ”„Àâ

·Àâß¥â«¬§«“¡‡¬Áπ (freeze-dried) ®”π«π 9 μ—«Õ¬à“ß

æ∫«à“ ¡’§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π (Mean ±

SD) §‘¥‡ªìπ√âÕ¬≈– 1.86 ± 0.61, 0.43 ± 0.27, 0.07

± 0.05 ‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ (√Ÿª∑’Ë 2, μ“√“ß∑’Ë 7)

 ”À√—∫º≈°“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ„π

μ“√“ß∑’Ë 2 ¢âÕ¡Ÿ≈ 13C-NMR (125 MHz) ¢Õß 1 ‡ª√’¬∫‡∑’¬∫°—∫ 3-(3,4-Dihydroxyphenyl) lactic Acid25

δδδδδC (ppm) „π d6-acetone ¢Õß

μ”·Àπàß§“√å∫Õπ δδδδδC (ppm) „π d6-DMSO ¢Õß 1 3-(3,4-dihydroxyphenyl)

lactic acid25

C-1 132.34 130.2

C-2 117.63 116.2

C-3 145.17 144.9

C-4 143.89 145.9

C-5 118.66 117.7

C-6 123.30 121.9

C-7 41.00 41.0

C-8 74.77 73.0

C-9 181.94 177.2

μ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈ 1H-NMR (500 MHz) ¢Õß 1 ‡ª√’¬∫‡∑’¬∫°—∫ 3-(3,4-Dihydroxyphenyl) lactic Acid25

δδδδδH (ppm) „π d6-acetone ¢Õß

μ”·Àπàß‚ª√μÕπ δδδδδH (ppm) „π d6-DMSO ¢Õß 1 3-(3,4-dihydroxy-phenyl)

lactic acid25

H-2 6.67 (d, J=11.0 Hz, 1H) 6.79 (d, J=2 Hz, 1H)

OH-3 3.20 (s, 1H) -

OH-4 3.28 (s, 1H) -

H-5 6.57 (d, J= 8.5 Hz, 1H) 6.72 (d, J= 8 Hz, 1H)

H-6 6.68 (dd, J=10.1 Hz, 1H) 6.60 (dd, J=2, 8 Hz, 1H)

H-7 2.61 (dd, J= 9.7, 5.2 Hz, 1H) 2.73 (dd, J= 14, 7 Hz, 1H)

2.81 (dd, J= 9.7, 4.9 Hz, 1H) 2.98 (dd, J= 14, 5 Hz, 1H)

H-8 4.06 (dd, J= 5.2, 4.9 Hz, 1H) 4.32 (dd, J= 5, 7 Hz, 1H)

OH-8 3.21 (s, 1H) -

OH-9 11.0 (s, 1H) -
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μ“√“ß∑’Ë 4 ¢âÕ¡Ÿ≈ 13C-NMR (125 MHz) ¢Õß 2 ‡ª√’¬∫‡∑’¬∫°—∫ Rosmarinic Acid26

δδδδδC (ppm) „π d6-DMSO ¢Õß
μ”·Àπàß§“√å∫Õπ δδδδδC (ppm) „π d6-DMSO ¢Õß 2

rosmarinic acid26

C-1 125.72 126.20
C-2 115.79 115.74
C-3 143.91 144.85
C-4 145.34 145.79
C-5 116.23 116.64
C-6 121.14 122.45
C-7 146.55 146.73
C-8 115.22 114.18
C-9 166.78 166.81

C-10 76.85 73.84
C-11 37.84 37.01
C-12 130.70 128.28
C-13 117.00 117.55
C-14 144.60 146.47
C-15 147.46 149.49
C-16 116.23 116.25
C-17 120.04 120.90
C-18 172.71 171.84

μ“√“ß∑’Ë 3 ¢âÕ¡Ÿ≈ 1H-NMR (500 MHz) in ¢Õß 2 ‡ª√’¬∫‡∑’¬∫°—∫ Rosmarinic acid26

δδδδδH (ppm) „π d6-DMSO ¢Õß
μ”·Àπàß‚ª√μÕπ δδδδδH (ppm) „π d6-DMSO ¢Õß 2

rosmarinic acid

H-2 7.36 (s, 1H) 7.06 (s, 1H)
OH-3 7.48 (s, 1H) 8.81 (s, 1H)
OH-4 9.70 (s, 1H) 9.68 (s, 1H)
H-5 6.69 (d, J=8.1 Hz, 1H) 6.77 (d, J=8.0 Hz, 1H)
H-6 6.88 (dd J=8.1 Hz, 1H) 7.01 (d, J=8.0 Hz, 1H)
H-7 7.35 (d, J=15.9 Hz, 1H) 7.47 (d, J=16.0 Hz, 1H)
H-8 6.15 (d, J=15.9 Hz, 1H) 6.24 (d, J=16.0 Hz, 1H)

H-10 4.80 (dd, J=10.3, 2.9 Hz, 1H) 5.03 (dd, J=8.6, 4.0 Hz, 1H)
H-11 2.71 (dd, J=14.2, 10.3 Hz, 1H) 2.91 (dd, J=14.0, 8.6 Hz, 1H)

3.00 (dd, J=14.1, 2.9 Hz, 1H) 2.99 (dd, J=14.0, 4.0 Hz, 1H)
H-13 6.69 (s, 1H) 6.69 (s, 1H)

OH-14 8.75 (s, 1H) 8.75 (s, 1H)
OH-15 9.20 (s, 1H) 9.20 (s, 1H)
H-16 6.60 (d, J=7.95 Hz, 1H) 6.64 (d, J=7.6 Hz, 1H)
H-17 6.46 (dd, J=8.0, 1.6 Hz, 1H) 6.53 (d, J=7.6 Hz, 1H)

OH-18 12.90 (s, 1H) 12.90 (s, 1H)
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À≈Õ¥∑¥≈ÕßμàÕ°“√¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à™π‘¥

‡Õ (Flu A/H3) ¥â«¬«‘∏’ Plaque Reduction Assay

æ∫«à“  “√ °—¥À¬“∫·≈– “√∫√‘ ÿ∑∏‘Ï 1-3 ¡’ƒ∑∏‘Ï¬—∫¬—Èß

Flu A (μ“√“ß∑’Ë 8)  à«πƒ∑∏‘Ï°“√¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å (HIV-

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 HIV-1 ‰¥â„πÀ≈Õ¥∑¥≈Õß ‚¥¬

„™â«‘∏’ Immuno-fluorescence Assay æ∫«à“ “√

 °—¥À¬“∫·≈– “√∫√‘ ÿ∑∏‘Ï 1-3 ¡’ƒ∑∏‘Ï¬—∫¬—Èß HIV-1

(μ“√“ß∑’Ë 9)

πÕ°®“°π’È º≈°“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æÕ◊ËπÊ

‰¥â·°à ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ ‡√‘¡ ¡“≈“‡√’¬ «—≥‚√§ cyto-

toxic ·≈–μâ“πÕ—°‡ ∫ ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ π—Èπ æ∫«à“

rosmarinic acid ·≈– caffeic acid · ¥ßƒ∑∏‘Ï

‡©æ“–°“√¬—∫¬—Èß‡™◊ÈÕ«—≥‚√§ (H37Ra strain) ‡∑à“π—Èπ

‚¥¬¡’§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â

(MIC) ‡∑à“°—∫ 200 ·≈– 100 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

μ“¡≈”¥—∫ ‚¥¬ “√§«∫§ÿ¡∫«° (positive control)

§◊Õ isoniazid ¡’§à“ MIC ‡∑à“°—∫ 0.250 ‰¡‚§√°√—¡/

¡‘≈≈‘≈‘μ√

μ“√“ß∑’Ë 6 ¢âÕ¡Ÿ≈ 13C-NMR (125 MHz) ¢Õß 3 ‡ª√’¬∫‡∑’¬∫°—∫ Caffeic Acid27

μ”·Àπàß§“√å∫Õπ δδδδδC (ppm) „π d6-DMSO ¢Õß 3 δδδδδC (ppm) „π CD3OD ¢Õß caffeic acid27

C-1 126.17 128.3

C-2 115.10 115.7

C-3 146.02 147.2

C-4 148.59 149.8

C-5 116.21 117.0

C-6 121.59 123.4

C-7 145.02 147.6

C-8 115.59 116.0

C-9 168.33 171.6

μ“√“ß∑’Ë 5 ¢âÕ¡Ÿ≈ 1H-NMR (500 MHz) ¢Õß 3 ‡ª√’¬∫‡∑’¬∫°—∫ Caffeic Acid27

μ”·Àπàß‚ª√μÕπ δδδδδH (ppm) „π d6-DMSO ¢Õß 3 δδδδδH (ppm) „π CD3OD ¢Õß caffeic acid27

H-2 7.05 (d, J=1.96 Hz, 1H) 7.07 (d, J=2.0 Hz, 1H)

OH-3 9.20 (s, 1H) -

OH-4 9.60 (s, 1H) -

H-5 6.75 (d, J=8.1 Hz, 1H) 6.81 (d, J=8.2 Hz, 1H)

H-6 6.95 (dd, J=8.2, 1.9 Hz, 1H) 6.95 (dd, J=8.2, 2.0 Hz, 1H)

H-7 7.40 (d, J=15.84 Hz, 1H) 7.55 (d, J=15.9 Hz, 1H)

H-8 6.15 (d, J=15.85 Hz, 1H) 6.24 (d, J=15.9 Hz, 1H)

OH-9 12.15 (s, 1H) -
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√Ÿª∑’Ë 2 ‚§√¡“‚∑·°√¡ ¡√√∂π– Ÿß¢Õß “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“

DMP1 = 3-(3,4-dihydroxyphenyl) lactic acid μ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ 279.0 π“‚π‡¡μ√

DMP2 = rosmarinic acid μ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ 324.0 π“‚π‡¡μ√

DMP3 = caffeic acid μ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ 324.0 π“‚π‡¡μ√

μ“√“ß∑’Ë 7 ª√‘¡“≥‡©≈’Ë¬· ¥ß‡ªìπ√âÕ¬≈–‚¥¬πÈ”Àπ—° (%w/w) ¢Õß “√ 3-(3,4-dihydroxyphenyl) lactic acid,

rosmarinic acid ·≈– caffeic acid „π “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“∑’Ë‡μ√’¡¥â«¬«‘∏’ freeze-dried

ª√‘¡“≥ [calculated on dried basis (%w/w), n*=2]

μ—«Õ¬à“ß∑’Ë 3-(3,4-dihydroxyphenyl)- rosmarinic acid caffeic acid

lactic acid (1) (2) (3)

1 0.8897 0.2172 0.1226

2 1.1246 0.3775 0.1384

3 1.5149 0.2760 0.0307

4 2.8654 0.2791 0.0361

5 1.9156 0.3753 0.0272

6 2.3511 0.2356 0.0279

7 2.2326 0.3564 0.0307

8 1.8441 0.9315 0.1362

9 1.9857 0.8695 0.1103

Average ± SD 1.86 ± 0.61 0.43 ± 0.27 0.07 ± 0.05

*n=duplicate injection
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«‘®“√≥å

®“°º≈°“√·¬° “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π

‡Àπ◊Õ¥‘π·¡ß≈—°§“‡æ◊ËÕÀ“ “√∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æμàÕ

‰«√— ‰¢âÀ«—¥„À≠à™π‘¥‡Õ (Flu A/H3) ®π‰¥â “√

∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§ partition ·≈–§Õ≈—¡πå‚§√¡“

‚∑°√“øï·≈–°“√æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¥â«¬

‡∑§π‘§ ‡ª°‚∑√ ‚§ªï ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π

°“√«‘®—¬25-27 (√Ÿª∑’Ë 1, μ“√“ß∑’Ë 1-6) æ∫«à“·¬° “√

‰¥â 3 ™π‘¥ ́ ÷Ëß‡ªìπ “√°≈ÿà¡°√¥øïπÕ≈‘§ ‰¥â·°à 3-(3,4-

dihydroxyphenyl)lactic acid (C9H10O5) (1),

rosmarinic acid (C18H15O8) (2) ·≈– caffeic acid

[3-(3,4-dihydroxyphenyl)-propenoic acid]

(C8H4O5) (3) ‚¥¬ rosmarinic acid (2) ‡ªìπ es-

ter ¢Õß 3-(3,4-dihydroxyphenyl)lactic acid (1)

·≈– caffeic acid (3) ®“°º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à (FluA/H3) „πÀ≈Õ¥∑¥≈Õß

¥â«¬‡∑§π‘§ plaque reduction æ∫«à“ “√∑—Èß “¡

™π‘¥¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à ‚¥¬ “√∫√‘ ÿ∑∏‘Ï

1, 2 ·≈– 3 ∑’Ë§«“¡‡¢â¡¢âπ 5, 2.5 ·≈– 0.125

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√  “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â∑’Ë§à“‡©≈’Ë¬

‡∑à“°—∫ 55.63%, 76.81% ·≈– 34.78% μ“¡≈”¥—∫

„π¢≥–∑’Ë “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“ ∑’Ë

§«“¡‡¢â¡¢âπ 5 ·≈– 10 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√

 “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â∑’Ë§à“‡©≈’Ë¬‡∑à“°—∫ 55.62% ·≈–

80.28% μ“¡≈”¥—∫ ¥—ßπ—Èπ  “√∑’Ë¡’§«“¡·√ß„π°“√

¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à (Flu A/H3) ®“°¡“°‰ª

μ“√“ß∑’Ë 8 ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à™π‘¥‡Õ (Flu A/H3) ¢Õß “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“·≈– “√∫√‘ ÿ∑∏‘Ï

% plaque reduction μàÕ‡™◊ÈÕ‰¢âÀ«—¥„À≠à™π‘¥‡Õ∑’Ë§«“¡‡¢â¡¢âπ

μ—«Õ¬à“ß (¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√)

10 5 2.5 1.25 0.125

 “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“ 80.28 55.62 - - -

3-(3,4-dihydroxyphenyl)lactic acid (1) - 55.63 24.63 - -

rosmarinic acid (2) - - 76.81 40.94 -

caffeic acid (3) - - -* -* 34.78

*‰¡à‰¥â∑¥ Õ∫‡π◊ËÕß®“°‡°‘¥§«“¡‡ªìπæ‘…μàÕ‡´≈≈å®“°μ—«∑”≈–≈“¬ DMSO

μ“√“ß∑’Ë 9 ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‡Õ¥ å (HIV-1) ¢Õß “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“·≈– “√∫√‘ ÿ∑∏‘Ï

√âÕ¬≈–¢Õß°“√¬—∫¬—Èß HIV-1 ∑’Ë§«“¡‡¢â¡¢âπ

μ—«Õ¬à“ß (‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√)

100 25 6

 “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“ >99 93.43 90

3-(3,4-dihydroxyphenyl)lactic acid (1) >99 98.56 90

rosmarinic acid (2) >99 >99 96.87

caffeic acid (3) 96.87 34.37 0
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πâÕ¬ §◊Õ 3 > 2 > 1 ·≈– “√ °—¥πÈ”™π‘¥À¬“∫®“°

·¡ß≈—°§“ μ“¡≈”¥—∫

®“°º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰«√— ‡Õ¥ å

(HIV-1) „πÀ≈Õ¥∑¥≈Õß ¥â«¬«‘∏’ immmuno-fluo-

rescence assay æ∫«à“ “√ 1, 2 ·≈– 3 ∑’Ë§«“¡

‡¢â¡¢âπ 6 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√  “¡“√∂¬—∫¬—Èß‰¥â

‡∑à“°—∫ 90%, 96.87% ·≈– 0% μ“¡≈”¥—∫ ‡¡◊ËÕ„™â

§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ∑’Ë 25 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ æ∫«à“

 “√ 1, 2 ·≈– 3  “¡“√∂¬—∫¬—Èß‰¥â‡∑à“°—∫ 98.56%,

≥99% ·≈– 34.37% μ“¡≈”¥—∫  à«π “√ °—¥À¬“∫

πÈ”·¡ß≈—°§“ æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ HIV-1 ∑’Ë IC90

‡∑à“°—∫ 6 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ¥—ßπ—Èπ  “√∑’Ë¡’§«“¡

·√ß„π°“√¬—∫¬—Èß‡™◊ÈÕ HIV-1 ®“°¡“°‰ªπâÕ¬ §◊Õ 2 >

1 ·≈– “√ °—¥À¬“∫πÈ”·¡ß≈—°§“ > 3 μ“¡≈”¥—∫

πÕ°®“°π’È®“°º≈°“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æÕ◊Ëπ Ê

æ∫«à“ 2 ·≈– 3 ¡’ƒ∑∏‘ÏÕàÕπÊ „π°“√¬—∫¬—Èß‡™◊ÈÕ«—≥‚√§

(H37Ra strain) ‚¥¬¡’§à“ MIC ‡∑à“°—∫ 200 ·≈–

100 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ π—Ëπ§◊Õ §«“¡

·√ß¢Õß 3 > 2

‡¡◊ËÕ«‘‡§√“–Àå “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°

§“¥â«¬«‘∏’‚§√¡“‚∑°√“øï ¡√√∂π– Ÿß‚¥¬„™â “√ 1-3

‡ªìπ “√‡∑’¬∫ æ∫«à“ ª√‘¡“≥¢Õß “√ 1-3 „π “√

 °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“∑’Ë‡μ√’¬¡¥â«¬«‘∏’

freeze-dried ®”π«π 9 μ—«Õ¬à“ß æ∫«à“ ¡’§à“‡©≈’Ë¬ ±

§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π (Mean ± SD) §‘¥‡ªìπ√âÕ¬≈–

1.86 ± 0.61, 0.43 ± 0.27, 0.07 ± 0.05 ‚¥¬πÈ”Àπ—°

μ“¡≈”¥—∫ · ¥ß«à“„π “√ °—¥πÈ”™π‘¥À¬“∫®“°

·¡ß≈—°§“¡’ “√ 1>2 >3 ´÷Ëß Õ¥§≈âÕß‡¡◊ËÕ‡∑’¬∫°—∫

ª√‘¡“≥ “√ ”§—≠∑’Ë·¬°‰¥â„π°“√«‘®—¬ ́ ÷Ëß¡’ % yield

„π°“√·¬° “√ 1-3 ‡∑à“°—∫ 0.81, 0.033, 0.013

‚¥¬πÈ”Àπ—° μ“¡≈”¥—∫ ‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫ “√

 °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“ ®“°º≈°“√»÷°…“

¥—ß°≈à“«∑”„Àâ∑√“∫«à“ “√ 1 ‡ªìπÕß§åª√–°Õ∫À≈—°

„π “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“ ®÷ßπà“®–‡ªìπ

 “‡Àμÿ„Àâ “√ °—¥πÈ”™π‘¥À¬“∫¥—ß°≈à“«¡’ƒ∑∏‘Ï„π

°“√¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å‰¥â¥’‡∑à“°—∫ “√ 1 ·≈–¡’ƒ∑∏‘Ï„π

°“√¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à™π‘¥‡Õ‰¥âπâÕ¬‡∑à“°—∫

 “√ 1

¢âÕ √ÿª

®“°º≈°“√»÷°…“«‘®—¬ æ∫«à“  “√∫√‘ ÿ∑∏‘Ï∑’Ë·¬°

‰¥â®“° “√ °—¥πÈ”™π‘¥À¬“∫®“° à«π‡Àπ◊Õ¥‘π

·¡ß≈—°§“ [Hyptis suaveolens (L.) Poit. «ß»å

Lamiaceae] ¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï

·≈–æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¥â«¬‡∑§π‘§

 ‡ª°‚∑√ ‚§ªï ‰¥â·°à NMR ·≈– MS æ∫«à“ “√¥—ß

°≈à“«‡ªìπ “√°≈ÿà¡°√¥ øïπÕ≈‘§ ‰¥â·°à 3-(3,4-

dihydroxyphenyl)lactic acid (1), rosmarinic

acid (2) ·≈– caffeic acid (3) ‚¥¬ “√∑’Ë¡’ƒ∑∏‘Ï¥’„π

°“√¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å (HIV-1) §◊Õ 1 ·≈– 2 ∑’Ë§«“¡

‡¢â¡¢âπ 6 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ¬—∫¬—Èß‰¥â 90% ·≈–

96.87% μ“¡≈”¥—∫ ·μà “√ 3 ‰¡à¡’ƒ∑∏‘Ï¥—ß°≈à“«„π

§«“¡‡¢â¡¢âπ‡¥’¬«°—π  à«π “√ °—¥πÈ”™π‘¥À¬“∫

®“°·¡ß≈—°§“∑’Ë§«“¡‡¢â¡¢âπ 6 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

¡’ƒ∑∏‘Ï¬—∫¬—Èß‰¥â 90% π—Ëπ§◊Õ  “√ 1, 2 ·≈– “√ °—¥

πÈ”™π‘¥À¬“∫¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å„°≈â‡§’¬ß°—π

 ”À√—∫ “√∑’Ë¡’ƒ∑∏‘Ï¥’„π°“√¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥

„À≠à™π‘¥‡Õ (Flu A/H3) §◊Õ 3 ∑’Ë§«“¡‡¢â¡¢âπ 0.125

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ¬—∫¬—Èß‰¥â 34.78% ·≈–

rosmarinic acid ∑’Ë§«“¡‡¢â¡¢âπ 1.25 ¡‘≈≈‘°√—¡/

¡‘≈≈‘≈‘μ√ ¬—∫¬—Èß‡™◊ÈÕ¥—ß°≈à“«‰¥â 40.94% μ“¡≈”¥—∫

¥—ßπ—Èπ caffeic acid ¡’ƒ∑∏‘Ï·√ß°«à“ rosmarinic acid

ª√–¡“≥ 10 ‡∑à“ „π°“√¬—∫¬—Èß‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à

™π‘¥‡Õ  à«π “√ °—¥πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“∑’Ë
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§«“¡‡¢â¡¢âπ 5 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√ ¡’ƒ∑∏‘Ï¬—∫¬—Èß‰¥â

55.62% · ¥ß«à“ “√ °—¥πÈ”™π‘¥À¬“∫¡’§«“¡·√ß

πâÕ¬°«à“ caffeic acid ·≈– rosmarinic acid

ª√–¡“≥ 40 ·≈– 4 ‡∑à“ μ“¡≈”¥—∫ „π°“√¬—∫¬—Èß

‡™◊ÈÕ‰«√— ‰¢âÀ«—¥„À≠à™π‘¥‡Õ ®“°Õß§å§«“¡√Ÿâπ’È

 “¡“√∂π” “√∑’Ë·¬°‰¥â‰ª„™âª√–‚¬™πå„π°“√

§«∫§ÿ¡§ÿ≥¿“æ∑“ß‡§¡’¢Õß “√ °—¥πÈ”™π‘¥À¬“∫

®“°·¡ß≈—°§“„Àâ‡À¡“– ¡°—∫ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë

μâÕß°“√§◊Õ §«√„™â rosmarinic acid ·≈– 3-(3,4-

dihydroxyphenyl) lactic acid ‡ªìπ “√‡∑’¬∫„π

°“√§«∫§ÿ¡ª√‘¡“≥ “√ ”§—≠∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å

(HIV-1) ·≈–§«√„™â caffeic acid ‡ªìπ “√‡∑’¬∫„π

°“√§«∫§ÿ¡ª√‘¡“≥ “√ ”§—≠∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ

‰«√— ‰¢âÀ«—¥„À≠à™π‘¥‡Õ (Flu A/H3) πÕ°®“°π’È

®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥ “√ 1-3 „π “√ °—¥πÈ”

™π‘¥À¬“∫®“°·¡ß≈—°§“ 9 μ—«Õ¬à“ß æ∫«à“ “√ 1

‡ªìπÕß§åª√–°Õ∫À≈—°∑“ß‡§¡’ ‚¥¬¡’Õ—μ√“ à«π¢Õß

§à“‡©≈’Ë¬¢Õßª√‘¡“≥ “√ 1: 2: 3 ª√–¡“≥ 26: 6: 1

®÷ß∑”„Àâ “√ °—¥À¬“∫πÈ”™π‘¥À¬“∫®“°·¡ß≈—°§“¡’

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å‰¥â¥’‡™àπ‡¥’¬«°—∫ “√∫√‘ ÿ∑∏‘Ï

1 ·≈– 2 ¥—ßπ—Èπ °“√æ—≤π“ “√ °—¥πÈ”™π‘¥À¬“∫

®“°·¡ß≈—°§“‡ªìπº≈‘μ¿—≥±å∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‡Õ¥ å

®–¡’§«“¡·√ß‡∑à“°—π°—∫°“√„™â “√∫√‘ ÿ∑∏‘Ï ´÷ËßÀ“°„™â

 “√∫√‘ ÿ∑∏‘Ï 1 ·≈– 2 ¡“‡μ√’¬¡‡ªìπº≈‘μ¿—≥±å ®–¡’

μâπ∑ÿπμàÕÀπà«¬ Ÿß°«à“°“√„™â “√ °—¥¡“° ∂â“

μâÕß°“√æ—≤π“§«“¡·√ß„π°“√¬—∫¬—Èß‰«√— ‰¢âÀ«—¥

„À≠à™π‘¥‡Õ §«√®–»÷°…“¥—¥·ª≈ß‚§√ß √â“ß∑“ß

‡§¡’®“°Õπÿæ—π∏å¢Õß caffeic acid ·≈–À“§«“¡

 —¡æ—π∏å¢Õß Ÿμ√‚§√ß √â“ß∑“ß‡§¡’·≈–ƒ∑∏‘Ï∑“ß

‡¿ —™«‘∑¬“ (Structure Activity Relationship;

SAR) ‡æ◊ËÕæ—≤π“‡ªìπ “√μâπ·∫∫∑’Ë¡’ƒ∑∏‘Ï¥’¢÷Èπ

‡π◊ËÕß®“° caffeic acid ¡’√“§“∂Ÿ°·≈–¡’®”Àπà“¬„π

∑âÕßμ≈“¥ „π°“√»÷°…“π’È ‡ªìπ§√—Èß·√°∑’Ë¡’°“√

√“¬ß“π∂÷ß°“√æ∫ “√ 3-(3,4-dihydroxyphenyl)

lactic acid ·≈– caffeic acid „π “√ °—¥πÈ”™π‘¥

À¬“∫®“°·¡ß≈—°§“ „π¢≥–∑’Ë rosmarinic acid ‡§¬

¡’√“¬ß“π°“√«‘®—¬«à“·¬°‰¥â®“° “√ °—¥·¡ß≈—°§“17

√«¡∑—Èß· ¥ßƒ∑∏‘Ïμâ“π‰«√— ‡Õ¥ å·≈–‰«√— ‰¢âÀ«—¥

„À≠à™π‘¥‡Õ„πÀ≈Õ¥∑¥≈Õß¢Õß “√ °—¥πÈ”™π‘¥

À¬“∫®“°·¡ß≈—°§“ ´÷Ëß‡ªìπ°“√ π—∫ πÿπ∂÷ß¿Ÿ¡‘

ªí≠≠“‰∑¬„π √√æ§ÿ≥¢Õß ¡ÿπ‰æ√·¡ß≈—°§“

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥  ∂“∫—πæƒ°…»“ μ√å§ÿπÀ¡‘ß

(Kunming Institute of Botany, Chinese Acad-

emy of Sciences, Kunming,  “∏“√≥√—∞

ª√–™“™π®’π) ∑’Ë‰¥â„Àâ§«“¡‡Õ◊ÈÕ‡øóôÕ„π°“√Ωñ°Õ∫√¡

·≈–∑ÿπ π—∫ πÿπß“π«‘®—¬®“°ß∫ª√–¡“≥¢Õß°√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

‡Õ° “√Õâ“ßÕ‘ß
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Abstract

Bioactive compounds of Hyptis suaveolens (L.) Poit. extract
Prapai Wongsinkongman1*, Apirak Sakpetch1, Jaree Bansiddhi1, Somchai Sanluangin1,
Tanavat Thongjin2, Malinee Jittakarnpitcha3, Panasda Israngkoon Na Ayudhaya3,
Noppamas Soonthornchareonnont4, Pranee Chavalittumrong5

1* Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000.
2 Regional Medical Sciences Center 2 Phitsanulok, Department of Medical Sciences, Phitsanulok 65000.
3 National Institute of Health, Department of Medical Sciences, Nonthaburi 11000.
4 Faculty of Pharmacy, Mahidol University, Bangkok 10400.
5 Senior Technical Advisors Office, Department of Medical Sciences, Nonthaburi 11000.
1*Corresponding author: prapai.w@dmsc.mail.go.th

From the preliminary screening activity experiment, it was found that the aqueous crude
extract from the aerial part of wild spikenard [Hyptis suaveolens (L.) Poit., Family Lamiaceae]
exhibited antiviral action against influenza A virus (Flu A) at 55.62% and 80.28% with concen-
trations of 5 and 10 mg/ml, respectively. Additionally, the extract showed inhibitory activity against
HIV-1 virus at 90% using the concentration of 6 μμμμμg/ml. From the literature review, it was re-
ported that this plant exhibited activities against Herpes simplex virus (HSV), Candida albicans,
Salmonella sp. and Plasmodium falciparum. However, there was no report about antiviral activi-
ties against Flu A. Therefore, it was interesting to further isolate the bioactive compounds from
the extract. As a result, three compounds (1-3) were purified using column chromatography and
their chemical structures were elucidated using spectroscopic techniques, as well as comparison
with reported data. These phenolic acids were identified as 3-(3,4-dihydroxyphenyl)lactic acid
(1), rosmarinic acid (2) and caffeic acid (3). Compounds 1-3 showed inhibitory activity in vitro
against Flu A, using plaque reduction assay, at 55.63%, 76.81%, and 34.78%, using the concen-
trations of 5, 2.5 and 0.125 mg/ml, respectively. The three compounds also exhibited inhibitory
activity in vitro against HIV-1 virus at 90%, 96.87%, and 34.37%, using the concentrations of 6,
6 and 25 μμμμμg/ml, respectively. Therefore, three bioacive compounds can be used as markers for the
quality control of the extract.

Key words: Hyptis suaveolens; aqueous extract; phenolic acids; antiviral activity
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