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∫∑§—¥¬àÕ

°“√»÷°…“°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡¡≈Á¥‡∂“«—≈¬å‡ª√’¬ß‡æ◊ËÕ„Àâ‡°‘¥·§≈≈— ‚¥¬°“√∑¥≈Õß„™â Ÿμ√Õ“À“√ 43, 43+C1, 43+C3,

43+C5 ·≈– Ÿμ√ 43+SA, 43+SA+C1, 43+SA+C3, 43+SA+C5 æ∫«à“ Ÿμ√ 43+C1 ‡ªìπ Ÿμ√∑’Ë‡À¡“– ¡„π°“√∑”„Àâ

‡°‘¥·§≈≈— ‰¥â¡“°∑’Ë ÿ¥ ·§≈≈— ¡’¢π“¥§«“¡°«â“ß §«“¡¬“«·≈–§«“¡ Ÿß 15.20 × 22.75 × 9.60 ¡‘≈≈‘‡¡μ√ (¡¡.) ∑’Ë 1

‡¥◊Õπ·≈–¢π“¥ 18.65x24.35x11 ¡¡. ∑’Ë 2 ‡¥◊Õπ ‡¡◊ËÕμ√«®«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠ ‡®π‘ μ’Õ‘π (genistein) æ∫«à“

·§≈≈—  Ÿμ√43+C1 ∑’Ë 1 ‡¥◊Õπ ¡’ª√‘¡“≥ “√ ”§—≠ Ÿß ÿ¥‡∑à“°—∫ 8.00±0.44 ¡°./°. (0.80%) √Õß≈ß¡“§◊Õ·§≈≈—  Ÿμ√

43+C3 ‰¥â‡∑à“°—∫ 6.37±1.32 ¡°./°. (0.64%) ·≈–·§≈≈—  Ÿμ√ 43+C5 ‰¥â‡∑à“°—∫ 6.22±1.21 ¡°./°. (0.62 %) μ“¡

≈”¥—∫ ®“°º≈°“√«‘®—¬°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™‡æ◊ËÕ„Àâ‡°‘¥·§≈≈— ∑’Ë¡’ “√ ”§—≠ª√‘¡“≥ Ÿß·≈–°“√«‘‡§√“–Àå§ÿ≥¿“æ‚¥¬„™â

‚§√¡“‚∑√-°√“øï ¡√√∂π– ŸßÀ√◊Õ‡Õ™æ’‡Õ≈´’ (High Performance Liquid Chromatography)  “¡“√∂π”¡“

æ—≤π“°“√º≈‘μ¬“®“° ¡ÿπ‰æ√®“°°“√ √â“ß·§≈≈— ‰¥â„πÕπ“§μ ‡π◊ËÕß®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™‡æ◊ËÕ„Àâ‡°‘¥·§≈≈— ®π

 “¡“√∂ √â“ß “√ ”§—≠‰¥âª√‘¡“≥¡“°„™â√–¬–‡«≈“Õ—π —Èπ‡æ’¬ß 1-2 ‡¥◊Õπ ·≈– “¡“√∂‡æ‘Ë¡ª√‘¡“≥°“√º≈‘μ‚¥¬„™â∂—ßÀ¡—°

(Fermentor) ‰¥â ·μà‡∂“«—≈¬å‡ª√’¬ß∑’Ë¢÷Èπ‡Õßμ“¡∏√√¡™“μ‘®“°ªÉ“μâÕß„™â√–¬–‡«≈“π“π„π°“√‡®√‘≠‡μ‘∫‚μæ√âÕ¡∑’Ë®–π”¡“∑”¬“

‡¡◊ËÕ¡’ºŸâμ—¥„™â∑”‡ªìπ¬“®”π«π¡“° ‡∂“«—≈¬å‡ª√’¬ßÕ“®À¡¥‰ª®“°ªÉ“‡æ√“–‰¡à¡’°“√ª≈Ÿ°∑¥·∑π∑”„Àâ Ÿ≠æ—π∏ÿå‰¥â  Õ¬à“ß‰√

°Áμ“¡®“°°“√»÷°…“∑“ß‡§¡’¢Õß‡∂“«—≈¬å‡ª√’¬ß∑’Ë„™â≈¥°“√Õ—°‡ ∫ æ∫ “√ ”§—≠‡ªìπæ«°‰Õ‚´‡ø≈‚«π (isoflavone) ‡™àπ

‡®π‘ μ’Õ‘π ·≈–Õπÿæ—π∏ÿå ¡’√“¬ß“πƒ∑∏‘Ïμâ“π¡–‡√Áß¢Õß‰Õ‚´‡ø≈‚«πÀ≈“¬™π‘¥ √«¡∑—Èßƒ∑∏‘Ïμâ“π°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å ´÷Ëß

®”‡ªìπμâÕß»÷°…“ “√ÕÕ°ƒ∑∏‘Ï¢Õß‡∂“«—≈¬å‡ª√’¬ßμàÕ‰ª

§” ”§—≠ : °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™, ‡∂“«—≈¬å‡ª√’¬ß, ·§≈≈— , ‡®π‘ ∑’Õ’π

°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡∂“«—≈¬å‡ª√’¬ß

·≈–ª√‘¡“≥ “√ ”§—≠

∏—≠≠å«—≥≥å  ¡ß§≈™—¬¿—°¥‘Ï*
 √‡æ™√  ¡“ ÿ¥*

ª¿“«¥’   ÿ©—π∑∫ÿμ√*

π‘æπ∏åμâπ©∫—∫

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß
 “∏“√≥ ÿ¢

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

‡∂“«—≈¬å‡ª√’¬ß¡’™◊ËÕ∑“ß«‘∑¬“»“ μ√å«à“ Derris scandens

(Rob.) Benth. «ß»å Fabaccae - Papilionoideae1 ™◊ËÕÕ◊ËπÊ

‡™àπ ‡∂“μ“ª≈“ (π§√√“™ ’¡“), ‡§√◊Õ‡¢“Àπ—ß, ‡∂“«—≈¬å‡ª√’¬ß

(‰∑¬¿“§°≈“ß)1 ¬à“π‡À¡“– (π§√»√’∏√√¡√“™)2 ‡∂“«—≈¬å

‡ª√’¬ß‡ªìπ‰¡â‡∂“¢π“¥„À≠à ™Õ∫‡≈◊ÈÕ¬æ—πμ“¡μâπ‰¡â„À≠à ¢÷Èπ

‡Õßμ“¡™“¬ªÉ“·≈–∑’Ë‚≈àß∑—Ë«‰ª „∫‡ªìπ„∫ª√–°Õ∫·∫∫¢ππ°

„∫¬àÕ¬√Ÿª«ß√’ ¥Õ°™àÕÀâÕ¬≈ß ¢π“¥¢Õß¥Õ°¬àÕ¬‡≈Á°°«à“

¥Õ° π ¥Õ° ’™¡æŸÕàÕπÀ√◊Õ ’¢“« ¡’°≈‘ËπÀÕ¡ÕàÕπ Ê º≈‡ªìπ

Ωí°·∫π‡≈Á° ¡’‡¡≈Á¥ 2-4 ‡¡≈Á¥2 ¢¬“¬æ—π∏ÿå‚¥¬°“√„™â‡¡≈Á¥·≈–

°“√ªí°™”2,3 μ“¡μ”√“¬“‚∫√“≥‡∂“√—∫ª√–∑“π‡ªìπ¬“·°âª«¥

‡¡◊ËÕ¬ ·°â°…—¬ ∂à“¬‡ ¡À–≈ß Ÿà∑«“√Àπ—° ∂à“¬‡ âπ·≈–°…—¬

∂à“¬‡ âπ‡ÕÁπ √—°…“ªí  “«–æ‘°“√ ¢—∫ªí  “«– √—°…“‚√§∫‘¥ ‰Õ

À«—¥ √“°„™â‡∫◊ËÕª≈“ ·≈–¶à“·¡≈ß3
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®“°√“¬ß“π°“√«‘®—¬ ≈”μâπ¢Õß‡∂“«—≈¬å‡ª√’¬ß∑’Ë °—¥¥â«¬

50% ‡Õ∑“πÕ≈ ¡’ƒ∑∏‘Ï°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π∑—Èß°“√»÷°…“„πÀ≈Õ¥

∑¥≈Õß (in vitro) ·≈–„π —μ«å∑¥≈Õß (in vivo) ‡∂“«—≈¬å‡ª√’¬ß

ÕÕ°ƒ∑∏‘Ï‡ √‘¡¿Ÿ¡‘§ÿâ¡°—π4 ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫5,6 μâ“πÕπÿ¡Ÿ≈

Õ‘ √–7 ≈¥§«“¡¥—π‚≈À‘μ8 μâ“π‡™◊ÈÕ√“9 °“√»÷°…“æ‘…‡√◊ÈÕ√—ß

¢Õß “√ °—¥‡∂“«—≈¬å‡ª√’¬ß¥â«¬ 50% ‡Õ∑“πÕ≈„πÀπŸ¢“«

‚¥¬‰¥â√—∫ “√ °—¥¢π“¥ 6, 60 ·≈– 600 ¡°./πÈ”Àπ—°μ—« 1 °°./

«—π À√◊Õ‡∑’¬∫‡∑à“ºß‡∂“«—≈¬å‡ª√’¬ß·Àâß 0.03, 0.3 ·≈– 3 °./

πÈ”Àπ—°μ—« 1 °°./«—π À√◊Õ 1, 10 ·≈– 100 ‡∑à“¢Õß¢π“¥„™â

„π§πμàÕ«—π æ∫«à“‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‚≈À‘μ

«‘∑¬“ §à“∑“ß™’«‡§¡’¢Õß´’√—Ë¡ À√◊Õ®ÿ≈æ¬“∏‘ ¿“æ¢ÕßÕ«—¬«–

¿“¬„π10  “√ ”§—≠„π‡∂“«—≈¬å‡ª√’¬ß∑’Ë¡’ƒ∑∏‘Ï≈¥°“√Õ—°‡ ∫·≈–

μâ“πÕπÿ¡Ÿ≈Õ‘ √–‡ªìπ “√°≈ÿà¡‰Õ‚´‡ø≈‚«π (isoflavones) ‡™àπ

‡®π‘ μ’Õ’π (genistein) ·≈–Õπÿæ—π∏ÿå ¡’√“¬ß“πƒ∑∏‘Ïμâ“π¡–‡√Áß

¢Õß‰Õ‚´‡ø≈‚ÕπÀ≈“¬™π‘¥ √«¡∑—Èßƒ∑∏‘Ïμâ“π°“√‡§≈◊ËÕπ∑’Ë¢Õß

‡´≈≈å¡–‡√Áß11

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å‰¥â»÷°…“ƒ∑∏‘Ïμâ“πÕ—°‡ ∫

¢Õß‡∂“«—≈¬å‡ª√’¬ß ∑¥≈Õß∑“ß§≈‘π‘°√à«¡°—∫‚√ßæ¬“∫“≈»‘√‘√“™

„πºŸâªÉ«¬‚√§¢âÕ‡¢à“‡ ◊ËÕ¡6 ‚¥¬‡∑’¬∫°—∫¬“μâ“πÕ—°‡ ∫π“‚ª√‡´π

(Naproxen) æ∫«à“‡∂“«—≈¬å‡ª√’¬ß√—°…“‚√§¢âÕ‡¢à“‡ ◊ËÕ¡‰¥â

¥’ ·≈– ¡’·π«‚πâ¡ª≈Õ¥¿—¬°«à“¬“π“‚ª√‡´π ‡æ√“–ºŸâªÉ«¬∑’Ë

‰¥â√—∫¬“  π“‚ª√‡´π ¡’Õ“°“√À‘«∫àÕ¬ · ∫∑âÕß ®ÿ°‡ ’¬¥·πàπ

∑âÕß „π¢≥–∑’ËºŸâªÉ«¬∑’Ë‰¥â√—∫ “√ °—¥‡∂“«—≈¬å‡ª√’¬ß‰¡à¡’Õ“°“√

¢â“ß‡§’¬ß¥—ß°≈à“«12

°“√»÷°…“«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√‡æ“–‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕæ◊™¢Õß‡∂“«—≈¬å‡ª√’¬ß‡æ◊ËÕ„Àâ‡°‘¥·§≈≈— ·≈–À“

ª√‘¡“≥ “√ ”§—≠„π·§≈≈—  ”À√—∫°“√æ—≤π“‡ªìπ¬“

 ¡ÿπ‰æ√·≈– “¡“√∂‡æ‘Ë¡ª√‘¡“≥°“√º≈‘μ·§≈≈— ‚¥¬„™â

Fermentor13 „πÕπ“§μ ‡π◊ËÕß®“°‡∂“«—≈¬å‡ª√’¬ßμâÕß„™â√–¬–

‡«≈“ª≈Ÿ°π“πÀ≈“¬ªï ®÷ßπ”¡“„™â‡ªìπ¬“‰¥âÕ“®∑”„Àâ¡’ªí≠À“

‡√◊ËÕß«—μ∂ÿ¥‘∫„πÕπ“§μ

√–‡∫’¬∫«‘∏’»÷°…“

 ∂“π∑’Ë∑¥≈Õß

1. ÀâÕßªØ‘∫—μ‘°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™  ∂“∫—π«‘®—¬ ¡ÿπ

‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

2. ÀâÕßªØ‘∫—μ‘°“√‡¿ —™«‘∑¬“  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

«— ¥ÿ·≈– “√‡§¡’

1. °“√‡æ“–‡≈’È¬ß·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß

1.1 ‡¡≈Á¥‡∂“«—≈¬å‡ª√’¬ß ®“°¡À“«‘∑¬“≈—¬¡À‘¥≈

«‘∑¬“‡¢μ»“≈“¬“

1.2 §≈Õ√ÁÕ°´å 10 ‡ªÕ√å‡´Áπμå

1.3 À¡âÕπ÷Ëß¶à“‡™◊ÈÕ

1.4 ‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥‡ªìπ¥à“ß

1.5 μŸâª≈Õ¥‡™◊ÈÕ

1.6 ¡’¥

1.7 §’¡ (forceps)

1.8 μ–‡°’¬ß·Õ≈°ÕŒÕ≈å

1.9  “√‡§¡’∑’Ë„™â„π°“√‡μ√’¬¡Õ“À“√ Ÿμ√‡ÕÁ¡‡Õ 

(MS : Murashige and Skooge)14

1.10 ‰§‡πμ‘π (Kinetin)

1.11 2,4 D (2,4-Dichlorophenoxyacetic acid)

1.12 °√¥´‘μ√‘° (citric acid)

1.13 ‰´‚μ´“π (chitosan)

1.14 °√¥´“≈‘°‰´≈‘° (salicylic acid)

2. °“√«‘‡§√“–Àåª√‘¡“≥ genistein ¢Õß·§≈≈— ‡∂“«—≈¬å

‡ª√’¬ß

2.1 ·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß∫¥≈–‡Õ’¬¥®”π«π 0.50

°√—¡μàÕμ—«Õ¬à“ß

2.2 °√–¥“…°√Õß‡∫Õ√å 4

2.3 ‰π≈Õπ‡¡¡‡∫√πøî≈‡μÕ√å (nylon membrane

filter) 0.2 ‰¡‚§√‡¡μ√

2.4  “√¡“μ√∞“π‡®π‘ μ’Õ‘π (genistein) (4',5,7 -

trihydro-xyisoflavone) ¢Õß∫√‘…—∑ Sigma

2.5 Õ–´’‚μ‰π‰μ√≈å (acetonitrile) ‡°√¥ HPLC

¢Õß∫√‘…—∑ Merck

2.6 ‡Õ∑“πÕ≈ ‡°√¥«‘‡§√“–Àå¢Õß∫√‘…—∑ Merck

2.7 πÈ”∫√‘ ÿ∑∏‘Ï®“°°“√°√Õß‡Õ“Õπÿ¿“§∑’Ë¡’ª√–®ÿÕÕ°

(deionized water)

2.8 ‡§√◊ËÕß‚§√¡“‚∑√°√“øï ¡√√∂π– Ÿß (HPLC)

¬’ËÀâÕ Waters 600 Pump √ÿàπ Waters 600 Detector √ÿàπ
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Waters 996

2.9 ‚ª√·°√¡«‘‡§√“–Àå Empower

2.10 §Õ≈—¡πå Phenomenex® Kinetex C18 ¢π“¥

100x4.60 ¡‘≈≈‘‡¡μ√ 100 Å 2.6 ‰¡‚§√‡¡μ√

2.11 ‡§√◊ËÕßªíòπ‡À«’Ë¬ß (SORVALL® RT7)

«‘∏’°“√

1. °“√‡æ“–‡≈’È¬ß·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß

1.1 π”‡¡≈Á¥‡∂“«—≈¬å‡ª√’¬ß¡“øÕ°¶à“‡™◊ÈÕ¥â«¬§≈Õ

√ÁÕ°´å 10 % π“π 10 π“∑’ ≈â“ß¥â«¬πÈ”°≈—Ëπ∑’Ëπ÷Ëß¶à“‡™◊ÈÕ·≈â« 3

§√—Èß

1.2 π”‡¡≈Á¥∑’ËøÕ°¶à“‡™◊ÈÕ·≈â«¡“‡æ“–‡≈’È¬ß∫π Ÿμ√

Õ“À“√ MS14 ‡¡◊ËÕ‡°‘¥¬Õ¥ÕàÕππ”¬Õ¥ÕàÕπ¡“‡æ“–‡≈’È¬ß∫π

Õ“À“√ Ÿμ√ MS43 ´÷Ëßª√–°Õ∫¥â«¬ kinetin 3 ¡‘≈≈‘°√—¡/≈‘μ√

(¡°./≈.) ·≈– 2,4-D 1 ¡°./≈. ‡æ‘Ë¡∏“μÿ‡À≈Á°‡∑à“μ—«√«¡°—∫

citric acid 150 ¡°./≈. salicylic acid 150 ¡°./≈. ·≈–

√«¡°—∫ chitosan 0.1 % §«“¡‡¢â¡¢âπ 0, 1, 3 ·≈– 5 ¡°./≈.

®”π«π 4  Ÿμ√ ‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 1-2 ‡¥◊Õπ §◊Õ

1.2.1 MS 43 ª√–°Õ∫¥â«¬Õ“À“√ Ÿμ√ MS

√«¡°—∫ kinetin 3 ¡°./≈., 2,4-D 1 ¡°./≈., ‡À≈Á°‡∑à“μ—«·≈–

citric acid 150 ¡°./≈.

1.2.2 MS43+C1 ª√–°Õ∫¥â«¬ Õ“À“√ Ÿμ√ MS

√«¡°—∫ kinetin 3 ¡°./≈., 2,4-D 1 ¡°./≈., ‡À≈Á°‡∑à“μ—«,

citric acid 150 ¡°./≈. ·≈– chitosan 0.1 % §«“¡‡¢â¡¢âπ 1

¡°./≈.

1.2.3 MS43+C3 ª√–°Õ∫¥â«¬Õ“À“√ Ÿμ√ MS

√«¡°—∫ kinetin 3 ¡°./≈., 2,4-D 1 ¡°./≈., ‡À≈Á°‡∑à“μ—«,

citric acid 150 ¡°./≈. ·≈– chitosan 0.1 % §«“¡‡¢â¡¢âπ 3

¡°./≈.

1.2.4 MS43+C5 ª√–°Õ∫¥â«¬Õ“À“√ Ÿμ√ MS

√«¡°—∫ kinetin 3 ¡°./≈., 2,4-D 1 ¡°./≈., ‡À≈Á°‡∑à“μ—«,

citric acid 150 ¡°./≈. ·≈– chitosan 0.1 % §«“¡‡¢â¡¢âπ 5

¡°./≈.

1.3 Õ’°°“√∑¥≈ÕßÀπ÷Ëß∑”°“√∑¥≈Õß‚¥¬„™â Ÿμ√

‡™àπ‡¥’¬«°—∫¢âÕ 2 ·μà„ à salicylic acid (SA) 150 ¡°./≈.

∑ÿ° Ÿμ√

1.4 ‡°Á∫¢âÕ¡Ÿ≈°“√‡®√‘≠‡μ‘∫‚μ¢Õß¬Õ¥ÕàÕπ‡∂“«—≈¬å

‡ª√’¬ß ´÷Ëß‰¥â·°à √Ÿª√à“ß≈—°…≥–¢Õß·§≈≈—  ¢π“¥¢Õß·§≈≈— 

≈—°…≥–°“√‡°‘¥ ’ ·≈–°“√‡°‘¥√“°

2. °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ genistein ¢Õß·§≈≈— 

‡∂“«—≈¬å‡ª√’¬ß

2.1 °“√‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß

™—Ëßμ—«Õ¬à“ß·§≈≈—  0.50 °√—¡ ·≈â«‡μ‘¡ 50%

‡Õ∑“πÕ≈®”π«π 20 ¡‘≈≈‘≈‘μ√ π” “√∑’Ë‰¥â‰ª ≈“¬¥â«¬§≈◊Ëπ‡ ’¬ß

(sonicate) π“π 20 π“∑’ ·≈â«ª√—∫ª√‘¡“μ√¥â«¬ 50% ‡Õ∑“πÕ≈

®π‰¥âª√‘¡“μ√ 25 ¡‘≈≈‘≈‘μ√ ·≈â«π” “√≈–≈“¬‰ªªíòπ‡À«’Ë¬ß

3,000 √Õ∫μàÕπ“∑’ π“π 10 π“∑’ °√Õß “√≈–≈“¬ºà“π

°√–¥“…°√Õß‡∫Õ√å 4 ·≈–°√Õßºà“π nylon membrane fil-

ter 0.2 ‰¡‚§√‡¡μ√ ¥Ÿ¥ “√≈–≈“¬∑’Ë‰¥â¡“ 1 ¡‘≈≈‘≈‘μ√„ à„π

tube ¢π“¥ 1 ¡‘≈≈‘≈‘μ√

2.2 °“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π

≈–≈“¬ “√¡“μ√∞“π genistein (4',5,7-trihy-

droxyisoflavone) ª√‘¡“≥ 1.2 ¡‘≈≈‘°√—¡ „π 50 % ‡Õ∑“πÕ≈

5 ¡‘≈≈‘≈‘μ√ ª√—∫§«“¡‡¢â¡¢âπ¢Õß “√¡“μ√∞“π„Àâ‡À¡“– ¡

°—∫ª√‘¡“≥ “√∑’Ë‰¥â®“°μ—«Õ¬à“ß ®–‰¥â°√“ø¡“μ√∞“π ¥—ß√Ÿª∑’Ë

1 ·≈– 2

2.3 πÈ”¬“·¬°

„™âπÈ”°≈—Ëπº ¡°—∫Õ–´‘‚μ‰π‰μ√≈å º ¡°—π·∫∫«—Ø¿“§

‡§≈◊ËÕπ (gradient) ‚¥¬„™âπÈ”:Õ–´’‚μ‰π‰μ√≈å ∑’Ë‡«≈“ 0 π“∑’

(70:30), 6 π“∑’ (60:40) ·≈– 12 π“∑’ (70:30)

2.4 Õ—μ√“‡√Á«¢ÕßπÈ”¬“·¬°

1 ¡‘≈≈‘≈‘μ√/π“∑’

2.5 ª√‘¡“≥ “√∑’Ë„™â„π°“√©’¥

„™â “√≈–≈“¬μ—«Õ¬à“ß·≈– “√≈–≈“¬¡“μ√∞“π™π‘¥≈–

√Ÿª∑’Ë 1 °√“ø¡“μ√∞“πª√‘¡“≥ “√ genistein
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√Ÿª∑’Ë 2 ‚§√¡“‚∑·°√¡¢Õß “√¡“μ√∞“π genistein ‚¥¬„™â«‘∏’ HPLC ‚¥¬„™âπÈ”:Õ– ’́‚μ‰π‰μ√≈å ∑’Ë‡«≈“ 0 π“∑’ (70:30), 6 π“∑’ (60:40)

·≈– 12 π“∑’ (70:30) peak ¢÷Èπ∑’Ë‡«≈“ 5.67 π“∑’

20 ‰¡‚§√≈‘μ√

2.6 °“√μ√«® Õ∫

„™âμ—«μ√«®«—¥™π‘¥‚ø‚μ‰¥‚Õ¥·Õ‡√¬å∑’Ë§«“¡¬“«

§≈◊Ëπ 254 π“‚π‡¡μ√  —ß‡°μ peak ∑’Ë‡°‘¥¢÷Èπ„π‚§√¡“‚∑·°√¡

√Ÿª∑’Ë 2

º≈°“√»÷°…“

1. °“√‡æ“–‡≈’È¬ß·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß

°“√„™âÕ“À“√ Ÿμ√ 43 ·≈– Ÿμ√ 43 ∑’Ë¡’ chitosan 0.1 %

¢π“¥§«“¡‡¢â¡¢âπ 1, 3 ·≈– 5 ¡‘≈≈‘°√—¡/≈‘μ√ (¡°./≈.)

∑”„Àâ‡°‘¥·§≈≈— ‡æ’¬ßÕ¬à“ß‡¥’¬« (√Ÿª∑’Ë 3 ·≈–μ“√“ß∑’Ë 1)

‚¥¬·§≈≈—  ¡’≈—°…≥–øŸ·πàπ ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ ´÷Ëß

·§≈≈— ∑’ËÕ“¬ÿ 1 ‡¥◊Õπ ¢ÕßÕ“À“√ Ÿμ√ 43, 43+C1, 43+C3

·≈– 43+C5 ¡’¢π“¥·§≈≈— ‡©≈’Ë¬ °«â“ß×¬“«× Ÿß ‡∑à“°—∫

10.20×20.95×7.35, 15.20×22.75×9.60, 12.80×21.70×8.90

·≈– 11×21.15×8.65 ¡‘≈≈‘‡¡μ√ (¡¡.) μ“¡≈”¥—∫ „π¢≥–∑’Ë

·§≈≈— Õ“¬ÿ 2 ‡¥◊Õπ ¡’¢π“¥‡©≈’Ë¬°«â“ß×¬“«× Ÿß ‡∑à“°—∫

14.42×23.70×7.45, 18.65×24.35×11, 16.15×22.50×8.95

·≈– 15.55×22.35×8.90 ¡¡. μ“¡≈”¥—∫ ·≈–®–‡°‘¥·§≈≈— 

‰¥â¥’¢÷Èπ ‡¡◊ËÕ¡’ chitosan 0.1 % ¢π“¥§«“¡‡¢â¡¢âπ 1 ¡°./≈.

°“√‡æ‘Ë¡ salicylic acid ¢π“¥§«“¡‡¢â¡¢âπ 150 ¡°./≈. „π

Õ“À“√ Ÿμ√ 43 ‡æ’¬ßÕ¬à“ß‡¥’¬«À√◊Õ¡’ chitosan 0.1 %

¢π“¥§«“¡‡¢â¡¢âπ 1, 3 ·≈– 5 ¡°./≈. √«¡ 4  Ÿμ√∑”„Àâ‡°‘¥

·§≈≈— ‰¥â‡æ’¬ß‡≈Á°πâÕ¬·μà‡°‘¥¬Õ¥·≈–√“°‰¥â¥â«¬ (√Ÿª∑’Ë 4

·≈–μ“√“ß∑’Ë 2, 3) ‚¥¬·§≈≈— ¡’≈—°…≥–·πàπ ’πÈ”μ“≈‡¢â¡ªπ

 ’‡¢’¬«·≈–¡’√“° ’πÈ”μ“≈¬“«ª√–¡“≥ 1-2 ‡´πμ‘‡¡μ√ ·≈–

√Ÿª∑’Ë 3 · ¥ß°“√‡°‘¥·§≈≈— ¢Õß‡∂“«—≈¬å‡ª√’¬ß∫πÕ“À“√‡æ“–‡≈’È¬ß Ÿμ√ 43, 43+C1, 43+C3, 43+C5 ‡ªìπ‡«≈“ 1 ‡¥◊Õπ (A) ·≈– 2

‡¥◊Õπ (B)
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√Ÿª∑’Ë 4 · ¥ß°“√‡°‘¥·§≈≈—  ¬Õ¥ ·≈–√“°¢Õß‡∂“«—≈¬å‡ª√’¬ß∫πÕ“À“√‡æ“–‡≈’È¬ß Ÿμ√ MS43+SA, MS43+SA+C1, MS43+SA+C3,

MS43+SA+C5 ‡ªìπ‡«≈“ 1 ‡¥◊Õπ (A) ·≈– 2 ‡¥◊Õπ (B)

μ“√“ß∑’Ë 1 · ¥ß≈—°…≥–  ’ §«“¡¬“« §«“¡°«â“ß ·≈–§«“¡ Ÿß¢Õß·§≈≈— ‡∂“«—≈¬å‡ª√’¬ß ‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿμ√ 43, 43+C1, 43+C3

·≈– 43+C5 ‡ªìπ‡«≈“ 1 ·≈– 2 ‡¥◊Õπ

·§≈≈—  Õ“¬ÿ 1 ‡¥◊Õπ

 Ÿμ√Õ“À“√ ≈—°…≥–  ’·§≈≈—  §«“¡°«â“ß¢Õß §«“¡¬“«¢Õß §«“¡ Ÿß¢Õß

·§≈≈—  ·§≈≈— ‡©≈’Ë¬ ·§≈≈— ‡©≈’Ë¬ ·§≈≈— ‡©≈’Ë¬

(¡¡.) (¡¡.) (¡¡.)

MS 43 ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 10.20 20.95 7.35

MS 43+C1 øŸ, ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 15.20 22.75 9.60

MS 43+C3 øŸ, ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 12.80 21.70 8.90

MS 43+C5 ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 11 21.15 8.65

·§≈≈—  Õ“¬ÿ 2 ‡¥◊Õπ

MS 43 ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 14.42 23.70 7.45

MS 43+C1 øŸ, ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 18.65 24.35 11

MS 43+C3 øŸ, ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 16.15 22.50 8.95

MS 43+C5 ·πàπ  ’‡¢’¬«ªπ ’πÈ”μ“≈‡¢â¡ 15.55 22.35 8.90

‡°‘¥¬Õ¥‡¥’¬«μàÕÀπ÷Ëßμâπ

2. °“√μ√«®«‘‡§√“–ÀåÀ“ª√‘¡“≥ genistein „π·§≈≈— 

‡∂“«—≈¬å‡ª√’¬ß

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ genistein „π·§≈≈—  æ∫«à“„π

·§≈≈— ∑’Ëπ”¡“ °—¥®“°°“√‡≈’È¬ß·§≈≈— ¥â«¬Õ“À“√∑—Èß 3  Ÿμ√

æ∫ª√‘¡“≥ genistein ‚¥¬·§≈≈— ®“°Õ“À“√ Ÿμ√ 43+C1 ¡’

ª√‘¡“≥ genistein ¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊ÕÕ“À“√ Ÿμ√ 43+C3

·≈–Õ“À“√ Ÿμ√ 43+C5 æ∫ª√‘¡“≥ genistein ‡∑à“°—∫

8.00±0.44 ¡°./°. (0.80 %), 6.37±1.32 ¡°./°. (0.64 %)

·≈– 6.22±1.21 ¡°./°. (0.62 %) ∑’Ë 1 ‡¥◊Õπμ“¡≈”¥—∫ (√Ÿª∑’Ë

5, μ“√“ß∑’Ë 4)
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μ“√“ß∑’Ë 3 · ¥ß≈—°…≥–°“√‡°‘¥¬Õ¥ √“° ®”π«π√“°  ’¢Õß·§≈≈—  ≈—°…≥–¢Õß·§≈≈—  §«“¡¬“« §«“¡°«â“ß ·≈–§«“¡ Ÿß¢Õß‡∂“«—≈¬å‡ª√’¬ß

‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿμ√ MS43+SA, MS43+SA+ C1, MS43+SA+C3 ·≈– MS43+SA+C5 ‡ªìπ‡«≈“ 2 ‡¥◊Õπ

≈—°…≥– ≈—°…≥– ®”π«π ≈—°…≥–  ’ §«“¡°«â“ß §«“¡¬“« §«“¡ Ÿß

 Ÿμ√Õ“À“√ °“√‡°‘¥ ¢Õß √“°/μâπ ¢Õß ¢Õß ·§≈≈—  ·§≈≈—  ·§≈≈— 

¬Õ¥ √“° ‡©≈’Ë¬ ·§≈≈—  ·§≈≈—  ‡©≈’Ë¬ (¡¡.) ‡©≈’Ë¬ (¡¡.) ‡©≈’Ë¬ (¡¡.)

MS43+SA ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 0.75 ·πàπ  ’πÈ”μ“≈‡¢â¡ 0.85 0.65 0.5

‡¥’¬«μàÕ ¡’§«“¡¬“« ªπ ’‡¢’¬«

Àπ÷Ëßμâπ ª√–¡“≥ 1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 2.05 ·πàπ  ’πÈ”μ“≈‡¢â¡ 2.1 1.9 1.7

SA+C1 ‡¥’¬«μàÕ ¡’§«“¡¬“« ªπ ’‡¢’¬«

Àπ÷Ëßμâπ ª√–¡“≥ 1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 0.95 ·πàπ  ’πÈ”μ“≈‡¢â¡ 1.65 1.30 0.6

SA+C3 ‡¥’¬«μàÕ ·≈–¡’§«“¡¬“« ªπ ’‡¢’¬«

Àπ÷Ëßμâπ ª√–¡“≥ 1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 1.3 ·πàπ  ’πÈ”μ“≈‡¢â¡ 2.15 2.05 1.60

SA+C5 ‡¥’¬«μàÕ ·≈–¡’§«“¡¬“« ªπ ’‡¢’¬«

Àπ÷Ëßμâπ ª√–¡“≥ 1-2 ´¡.

μ“√“ß∑’Ë 2 · ¥ß≈—°…≥–°“√‡°‘¥¬Õ¥ √“° ®”π«π√“°  ’¢Õß·§≈≈—  ≈—°…≥–¢Õß·§≈≈—  §«“¡¬“« §«“¡°«â“ß ·≈–§«“¡ Ÿß¢Õß‡∂“«—≈¬å‡ª√’¬ß

‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿμ√ MS43+SA, MS43+SA+C1, MS43+SA+C3 ·≈– MS43+SA+C5 ‡ªìπ‡«≈“ 1 ‡¥◊Õπ

≈—°…≥– ≈—°…≥– ®”π«π ≈—°…≥–  ’ §«“¡°«â“ß §«“¡¬“« §«“¡ Ÿß

 Ÿμ√Õ“À“√ °“√‡°‘¥ ¢Õß √“°/μâπ ¢Õß ¢Õß ·§≈≈—  ·§≈≈—  ·§≈≈— 

¬Õ¥ √“° ‡©≈’Ë¬ ·§≈≈—  ·§≈≈—  ‡©≈’Ë¬ (¡¡.) ‡©≈’Ë¬ (¡¡.) ‡©≈’Ë¬ (¡¡.)

MS43+SA ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 0.5 ·πàπ  ’πÈ”μ“≈‡¢â¡ 1.65 1.60 1.40

‡¥’¬«μàÕ ·≈–¡’§«“¡ ªπ ’‡¢’¬«

Àπ÷Ëßμâπ ¬“«ª√–¡“≥

1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 2.6 ·πàπ  ’πÈ”μ“≈‡¢â¡ 3.6 2.8 2.55

SA+C1 ¬Õ¥‡¥’¬« ·≈–¡’§«“¡ ªπ ’‡¢’¬«

μàÕÀπ÷Ëßμâπ ¬“«ª√–¡“≥

1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 0.85 ·πàπ  ’πÈ”μ“≈‡¢â¡ 2.15 2.95 1.60

SA+C3 ¬Õ¥‡¥’¬« ·≈–¡’§«“¡ ªπ ’‡¢’¬«

μàÕÀπ÷Ëßμâπ ¬“«ª√–¡“≥

1-2 ´¡.

MS43+ ‡°‘¥¬Õ¥ √“° ’πÈ”μ“≈ 1.05 ·πàπ  ’πÈ”μ“≈‡¢â¡ 2.45 2.40 1.25

SA+C5 ¬Õ¥‡¥’¬« ·≈–¡’§«“¡ ªπ ’‡¢’¬«

μàÕÀπ÷Ëßμâπ ¬“«ª√–¡“≥

1-2 ´¡.
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43+C5 ‡π◊ËÕß®“°ª√‘¡“≥ chitosan ∑’Ë„™â 0.1% §«“¡‡¢â¡¢âπ 1

¡°./≈. ‡ªìπª√‘¡“≥∑’Ë‡À¡“– ¡ ‡¡◊ËÕª√—∫ª√‘¡“≥‡¢â¡¢âπ‰ª‡ªìπ

3 ·≈– 5 ¡°./≈. ®–∑”„Àâ‡°‘¥·§≈≈— ≈¥≈ß ·≈–‡°‘¥°“√

ª≈àÕ¬ “√ ’πÈ”μ“≈„πÕ“À“√‡æ‘Ë¡¢÷Èπ°“√‡æ‘Ë¡ salicylic acid

¢π“¥§«“¡‡¢â¡¢âπ 150 ¡°./≈. „πÕ“À“√ Ÿμ√ 43 ‡æ’¬ßÕ¬à“ß

‡¥’¬«À√◊Õ¡’ chitosan 0.1 % ¢π“¥§«“¡‡¢â¡¢âπ 1, 3 ·≈– 5

¡°./≈. √«¡ 4  Ÿμ√∑”„Àâ‡°‘¥·§≈≈— ‰¥â‡æ’¬ß‡≈Á°πâÕ¬ ·μà‡°‘¥

¬Õ¥·≈–√“°‰¥â¥’ ´÷Ëß°“√ √â“ß genistein „π·§≈≈—   Ÿμ√

43+C1 ¡’ª√‘¡“≥ 8.00±0.44 ¡°./°. (0.80 %) „π¢≥–∑’Ëº≈

°“√«‘®—¬„πÀâÕßªØ‘∫—μ‘°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™‰¥âμ√«®À“

ª√‘¡“≥ genistein „π∏√√¡™“μ‘®”π«π 19 ·À≈àß æ∫ª√‘¡“≥

 “√ genistein Õ¬Ÿà„π™à«ß 6.29-53.92 ¡°./°. (0.63-

5.40 %)15 ´÷Ëßº≈°“√∑¥≈Õß¥—ß°≈à“« ¡’‚Õ°“ „π°“√º≈‘μ¬“

®“°°“√ √â“ß·§≈≈— ‰¥â„πÕπ“§μ ‡π◊ËÕß®“°°“√∑”„Àâ‡°‘¥

·§≈≈— „™â‡«≈“ 1-2 ‡¥◊Õπ ·μà°“√„™â‡∂“«—≈¬å‡ª√’¬ß®“°

∏√√¡™“μ‘„™â‡«≈“ª≈Ÿ°π“πÀ≈“¬ªï ®÷ß®–π”¡“„™â‡ªìπ¬“‰¥â

 √ÿª

°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™¢Õß‡∂“«—≈¬å‡ª√’¬ß‡æ◊ËÕ™—°π”„Àâ

‡°‘¥·§≈≈— ∑¥≈Õß‚¥¬„™âÕ“À“√ Ÿμ√ 43,  Ÿμ√ 43+C1,  Ÿμ√

43+C3 ·≈– Ÿμ√ 43+C5 æ∫«à“ Ÿμ√ 43+C1 ∑”„Àâ‡°‘¥

·§≈≈— ‰¥â¡“°∑’Ë ÿ¥∑’Ë 1 ‡¥◊Õπ·≈– 2 ‡¥◊Õπ ‡¡◊ËÕ∑¥≈Õß„ à sali-

cylic acid ≈ß‰ª∑—Èß 4  Ÿμ√ ®–‡°‘¥·§≈≈— ‰¡à¥’·μà‡°‘¥¬Õ¥·∑π

‡¡◊ËÕπ”·§≈≈—  Ÿμ√ 43+C1  Ÿμ√ 43+C3 ·≈– Ÿμ√ 43+C5

¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥ genistein ®–¡’§à“‡∑à“°—∫ 8.00_0.44

¡°./°. (0.80 %), 6.37±1.32 ¡°./°. (0.64 %) ·≈– 6.22±1.21

¡°./°. (0.62 %) μ“¡≈”¥—∫

√Ÿª∑’Ë 5 ‚§√¡“‚∑·°√¡· ¥ß “√ genistein ∑’Ë‰¥â®“°·§≈≈— 

‡∂“«—≈¬å‡ª√’¬ß‚¥¬°“√«‘‡§√“–Àå¥â«¬‡§√◊ËÕß HPLC ‡¡◊ËÕ

‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿμ√ MS43+C1 (A), MS43+C3 (B)

·≈– MS43+C5 (C)

μ“√“ß∑’Ë 4 · ¥ßª√‘¡“≥ genistein ¢Õß·§≈≈— ‡¡◊ËÕ‡æ“–‡≈’È¬ß∫π

Õ“À“√ Ÿμ√ 43+C1, 43+C3 ·≈– 43+C5 ‡ªìπ‡«≈“

1 ‡¥◊Õπ

ª√‘¡“≥ genistein ®”π«π
 Ÿμ√Õ“À“√

‡©≈’Ë¬ (¡°./°.) μ—«Õ¬à“ß
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Abstract

Tissue Culture of Derris scandens Benth. and Its Component Contents
Thanyawan Mongkolchaipak*, Sorrapetch Marsud*, Paparvadee Suchantaboot*
*Medicinal Plant Research Institute, Department of Medical Sciences, Ministry of Public Health,
Nonthaburi Province

This study on tissue culture of the seed of Derris scandens Benth. for callus formation was performed in
various MS43 medium formulations: 43, 43+C1, 43+C3, 43+C5 and 43+SA, 43+SA+C1, 43+SA+C3, 43+SA+C5.
It was found that medium 43+C1 was the most appropriate formulation for callus initiation by measuring its
width, length and height at one and two months as 15.20 × 22.75 ×  9.60 mm and 18.65 ×  24.35 ×  11.00 mm,
respectively. Genistein, an important chemical constituent, was determined by high performance liquid chro-
matography (HPLC) in 43+C1, 43+C3 and 43+C5 media for calli at 1 month of age and the amount of genestein
was found to be 8.00 ± 0.44 mg/g (0.80%), 6.37 ± 1.32 mg/g (0.64%) and 6.22 ± 1.21 mg/g (0.62%), respectively.
The results showed that callus formation by tissue culture technique has the potential to be developed to
enhance genistein production in a few months.  Besides, a fermentor could also help increase its production at
the same time.  D. scandens naturally grown in the forest takes many years for genistein formation and the
plants might become extinct if they are collected in large amounts for medicinal purposes. Isoflavones, genistein
and derivatives have been reported to relieve inflammation and possess anti-cancer activity.  Further active
ingredient study is needed.

Key words: tissue culture, Derris scandens Benth., callus, genistein
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