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Abstract
Pumnuan, J., Thongsri, V., Krittayapornpong, P. and Jintanasirinurux, S.

Effectiveness of extracts of Gloriosa superba Linn., Acacia catechu Willd

and Archidendron jiringa Nielsen in controlling Diamondback Moth

(Plutella xylostella Linn.)
Songklanakarin J. Sci. Technol., 2005, 27(5) : 1037-1045

The effectiveness in terms of insecticidal, repellency and antifeedant properties of ethanol, methanol

and hexane extracts of Gloriosa superba Linn., Acacia catechu Willd and Archidendron jiringa Nielsen on the

3rd instar larvae of diamondback moth, Plutella xylostella Linn. was investigated. The leaf dipping method

with various concentrations (0.0 (5% acetone in water), 0.2, 0.4, 0.6, 0.8 and 1.0% extracts as well as 0.1%
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cypermethrin (positive control)) was used. Percentages of mortality, repellant and leaf damage were evaluated

at 24, 48 and 72 hours. The results showed that the methanol extracts of those three plant species were much

more  effective  in  controlling  diamondback  moth  than  the  ethanol  and  hexane  extracts.  Methanol  and

ethanol extracts of G. superba, at a concentration of 1.0%, could completely control the diamondback moth

within 48 hours. The LC
50

 values at 24 hours of those extracts were 0.35 and 0.52% (w/v), respectively. All

plant extracts as well as cypermethrin had no repellent property; less than 20% repellency was obtained.

The antifeedant test found that ethanol and methanol extracts of G. superba at a concentration of 1.0%

showed less than 10% leaf damage, whereas A. jiringa and A. catechu showed 10-20% and 20-50% leaf

damage within 24 hours, respectively. The hexane extracts gave low antifeedant results and were not signi-

ficantly different than the control. Extracts of A. jiringa had greater growth inhibition properties than the

extracts of A. catechu. Particularly, methanol extracts of those two plants at a concentration of 0.6% caused

10 and 30% adult emergences of P. xylostella, respectively.

Keywords : Gloriosa superba, Acacia catechu, Archidendron jiringa, Plutella xylostella
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ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥¥Õß¥÷ß (Gloriosa superba Linn.)  ’‡ ’¬¥ (Acacia catechu Willd)

·≈–‡π’¬ß (Archidendron jiringa Nielsen) „π°“√ªÑÕß°—π°”®—¥ÀπÕπ„¬º—°

(Plutella xylostella Linn.)
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°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π√Ÿª¢Õß “√¶à“  “√‰≈à ·≈– “√¬—∫¬—Èß°“√°‘π¢Õß “√ °—¥æ◊™ ¡ÿπ‰æ√ 3 ™π‘¥ §◊Õ

À—«¥Õß¥÷ß (Gloriosa superba Linn.) ‡ª≈◊Õ° ’‡ ’¬¥ (Acacia catechu Willd) ·≈–‡ª≈◊Õ°‡¡≈Á¥‡π’¬ß (Archidendron

jiringa Nielsen) ∑’Ë °—¥¥â«¬ ethanol, methanol ·≈– hexane µàÕÀπÕπ„¬º—° (Plutella xylostella Linn.) «—¬ 3 ¥â«¬

«‘∏’°“√®ÿà¡„∫º—°°«“ßµÿâß„π “√≈–≈“¬¢Õßæ◊™ ¡ÿπ‰æ√‡¢â¡¢âπ 0.0 (acetone 5% „ππÈ”), 0.2, 0.4, 0.6, 0.8 ·≈– 1.0%

·≈–¡’ “√¶à“·¡≈ß cypermethrin 0.1% ‡ªìπµ—«µ√«® Õ∫  µ√«®π—∫º≈∑’Ë 24, 48 ·≈– 72 ™—Ë«‚¡ß æ∫«à“æ◊™ ¡ÿπ‰æ√

∑—Èß 3 ™π‘¥ ∑’Ë °—¥¥â«¬ methanol ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“ÀπÕπ„¬º—°‰¥â¡“°°«à“°“√ °—¥¥â«¬ ethanol ·≈– hexane

µ“¡≈”¥—∫ ‚¥¬ “√ °—¥¥Õß¥÷ß∑’Ë °—¥¥â«¬ methanol ·≈– ethanol ∑’Ë§«“¡‡¢â¡¢âπ 1.0% ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“

ÀπÕπ„¬º—°‰¥â 100% ¿“¬„π 48 ™—Ë«‚¡ß ‚¥¬¡’§à“ LC
50
 ∑’Ë 24 ™—Ë«‚¡ß ‡∑à“°—∫ 0.35 ·≈– 0.52% (w/v) µ“¡≈”¥—∫

 “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥∑ÿ°§«“¡‡¢â¡¢âπ √«¡∑—Èß “√¶à“·¡≈ß cypermethrin ‰¡à¡’§ÿ≥ ¡∫—µ‘„π°“√¢—∫‰≈à·¡≈ß §◊Õ

‰≈à‰¥âπâÕ¬°«à“ 20%  “√ °—¥¥Õß¥÷ß∑’Ë °—¥¥â«¬ ethanol ·≈– methanol ∑’Ë§«“¡‡¢â¡¢âπ 1.0%  “¡“√∂¬—∫¬—Èß°“√°‘π

¢ÕßÀπÕπ„¬º—°‰¥â¡“°∑’Ë ÿ¥ ¡’æ◊Èπ∑’Ë„∫‡ ’¬À“¬πâÕ¬°«à“ 10% √Õß≈ß¡“§◊Õ  “√ °—¥‡π’¬ß·≈– ’‡ ’¬¥ ‚¥¬æ◊Èπ∑’Ë„∫

‡ ’¬À“¬ 10-20% ·≈– 20-50% ¿“¬„π 24 ™—Ë«‚¡ß µ“¡≈”¥—∫  “√ °—¥æ◊™ ¡ÿπ‰æ√∑—Èß “¡™π‘¥∑’Ë °—¥¥â«¬ hexane

¡’ª√– ‘∑∏‘¿“æµË”„π°“√¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ„¬º—°·≈–‰¡à·µ°µà“ß∑“ß ∂‘µ‘°—∫°≈ÿà¡§«∫§ÿ¡ ¢≥–∑’Ë “√ °—¥‡π’¬ß¡’

§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ„¬º—°‰¥â¡“°°«à“ “√ °—¥ ’‡ ’¬¥ ‚¥¬‡©æ“– “√ °—¥ methanol ∑’Ë

§«“¡‡¢â¡¢âπ 0.6% ¡’®”π«π°“√øí°ÕÕ°‡ªìπµ—«‡µÁ¡«—¬¢ÕßÀπÕπ„¬º—°‡æ’¬ß 10 ·≈– 30% µ“¡≈”¥—∫

ÀπÕπ„¬º—° Plutella xylostella Linn. (Lepi-

doptera: Yponomeutidae) ‡ªìπ·¡≈ß»—µ√Ÿº—°∑’Ë¡’§«“¡
 ”§—≠ ‡π◊ËÕß®“°∑”§«“¡‡ ’¬À“¬„Àâæ◊™º—°À≈“¬™π‘¥‚¥¬
‡©æ“–æ◊™µ√–°Ÿ≈°–À≈Ë” À“°¡’°“√√–∫“¥√ÿπ·√ß®–°‘π„∫

®π‡ªìπ√Ÿæ√ÿπ‡À≈◊Õ·µà°â“π„∫ ÀπÕπ™π‘¥π’È¡’«ß®√™’«‘µ —Èπ
¡’°“√·æ√àæ—π∏ÿå·≈–¢¬“¬æ—π∏ÿå√«¥‡√Á« «“ß‰¢à‰¥âµ≈Õ¥ªï
®÷ß‡ªìπ “‡Àµÿ„Àâæ∫°“√√–∫“¥¢ÕßÀπÕπ„¬º—°„π·À≈àß
ª≈Ÿ°æ◊™º—°µ√–°Ÿ≈°–À≈Ë”¥—ß°≈à“«Õ¬Ÿà‡ ¡Õ ª√–¡“≥°“√«à“



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2548
ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥„π°“√ªÑÕß°—π°”®—¥ÀπÕπ„¬º—°

®√ß§å»—°¥‘Ï  æÿ¡π«π ·≈–§≥–1039

„π·µà≈–ªï∑—Ë«‚≈° ¡’§à“„™â®à“¬„π°“√§«∫§ÿ¡ÀπÕπ„¬º—°´÷Ëß
 à«π„À≠à‡ªìπ “√‡§¡’ §‘¥‡ªìπ¡Ÿ≈§à“ª√–¡“≥ 1 æ—π≈â“π
‡À√’¬≠ À√—∞/ªï  ‡π◊ËÕß®“°»—µ√Ÿæ◊™™π‘¥π’È‰¥â √â“ß§«“¡
µâ“π∑“πµàÕ “√¶à“·¡≈ß‡°◊Õ∫∑ÿ°™π‘¥ (‡∫√π∑å, 2547)

®“°√“¬ß“π Vasquez (1995) æ∫«à“ÀπÕπ„¬º—° “¡“√∂
 √â“ß§«“¡µâ“π∑“πµàÕ “√¶à“·¡≈ß‰¥â 51 ™π‘¥  ·≈–
πÕ°®“°π—Èπ‰¥â¡’√“¬ß“π¢Õß Zhao ·≈–§≥– (2002)

Õ’°«à“ÀπÕπ„¬º—°πÕ°®“°®– √â“ß§«“¡µâ“π∑“πµàÕ “√
‡§¡’ —ß‡§√“–Àå·≈â« ¬—ß “¡“√∂ √â“ß§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ
·∫§∑’‡√’¬ Bacillus thuringiensis (Bt.) Õ’°¥â«¬  à«π„π
ª√–‡∑»‰∑¬ ¡’√“¬ß“π¢Õß Uk (1995) «à“ÀπÕπ„¬º—°„π
æ◊Èπ∑’Ëª≈Ÿ°º—°µà“ßÊ ¢Õßª√–‡∑»‰∑¬¡’·π«‚πâ¡∑’Ë®– √â“ß
§«“¡µâ“π∑“πµàÕ abamectin ·≈– diafenthiuron ‰¥â
¡“°¢÷Èπ ·≈–·µ°µà“ß°—π„π·µà≈–æ◊Èπ∑’Ë  ·≈–®“°√“¬ß“π
¢Õßæ√√≥‡æÁ≠ ·≈–§≥– (2543) «à“·À≈àß∑’Ë¡’°“√„™â “√
¶à“·¡≈ß¡“°·≈–∫àÕ¬§√—ÈßÀπÕπ¡’§«“¡µâ“π∑“πµàÕ “√
¶à“·¡≈ß¡“° ‰¥â·°à permethrin, lambda-cyhalothrin,

deltamethrin, profenofos, chlorfluazuron, fipronil,

abamectin ·≈– chlorfenapyr ¡“°
·π«∑“ß‡≈◊Õ°„™â “√ °—¥®“°æ◊™ ¡ÿπ‰æ√ ®÷ß‡ªìπ

·π«∑“ß„π°“√ªÑÕß°—π°”®—¥ÀπÕπ„¬º—° ∑—Èßπ’È‡æ◊ËÕ™à«¬
™–≈Õ§«“¡µâ“π∑“πµàÕ “√¶à“·¡≈ß¢ÕßÀπÕπ„¬º—° ≈¥
µâπ∑ÿπ„π°“√º≈‘µº—°™π‘¥µà“ßÊ √«¡∑—Èß‰¡à àßº≈„Àâ‡°‘¥ “√
æ‘…µ°§â“ß„πæ◊™º≈·≈– ¿“æ·«¥≈âÕ¡¥â«¬  ¡¬ÿ√“ (2545)

√“¬ß“π«à“ “√ °—¥®“°æ◊™ ¡ÿπ‰æ√À≈“¬™π‘¥¡’ƒ∑∏‘Ï„π
°“√¶à“ÀπÕπ„¬º—° „π§«“¡‡¢â¡¢âπ 10% (W/V)  ‚¥¬
æ∫«à“ “√ °—¥®“°„∫¬“ Ÿ∫¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥  ‚¥¬¡’
º≈∑”„ÀâÀπÕπ„¬º—°«—¬ 3 µ“¬ 96% ¿“¬„π 24 ™—Ë«‚¡ß
À≈—ß®“°„ÀâÀπÕπ°—¥°‘π„∫º—°°“¥°«“ßµÿâß∑’Ë®ÿà¡ “√ °—¥
 ¡ÿπ‰æ√·µà≈–™π‘¥  “√ °—¥∑’Ë¡’ª√– ‘∑∏‘¿“æ√Õß≈ß¡“§◊Õ
 “√ °—¥®“°‡ª≈◊Õ°≈”µâπÕ∫‡™¬  º≈‚ªÑ¬°—Í°  ·≈–„∫·≈–
¥Õ°æ—πßŸ‡¢’¬« ¡’º≈∑”„ÀâÀπÕπ„¬º—°µ“¬ 80, 78 ·≈–
68% µ“¡≈”¥—∫ ¢≥–∑’Ë Roongsook (1992) æ∫«à“ “√
 °—¥ ¡ÿπ‰æ√∑’Ë °—¥¥â«¬ ethanol ¡’ƒ∑∏‘Ï„π°“√¶à“ÀπÕπ
„¬º—°¡“°∑’Ë ÿ¥§◊ÕπâÕ¬Àπà“ §◊Õ¡’§à“ LC

50
 ‡∑à“°—∫ 0.5%

(w/v)  √Õß≈ß¡“§◊ÕøÑ“∑–≈“¬‚®√ ·≈–§”· ¥ ¡’§à“ LC
50

‡∑à“°—∫ 4.4 ·≈– 5.2% (w/v) µ“¡≈”¥—∫  ”À√—∫µ–‰§√â
ÀÕ¡·≈–«à“πÕâÕ¬™â“ß¡’ƒ∑∏‘Ï„π°“√‰≈à  à«πª√–¬ß§å¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√°‘πÕ“À“√¢ÕßÀπÕπ„¬º—° πÕ°®“°π’Èª√– ‘∑∏‘-
¿“æ¢Õß “√ °—¥¬—ß¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õßµ—«∑”≈–≈“¬∑’Ë„™â„π
°“√ °—¥ ‡™àπ °“√„™â methanol „π°“√ °—¥√“°¬’Ë‚∂ ·≈–
π” “√ °—¥∑’Ë‰¥â§«“¡‡¢â¡¢âπ 1% (W/V) ¡“„™â„π°“√
∑¥ Õ∫°—∫ÀπÕπ„¬º—°«—¬ 4  æ∫«à“∑”„ÀâÀπÕπµ“¬ 100%

(Statpathi and Ghatak, 1993)  ¢≥–∑’Ë¡¬ÿ√“ (2545) ´÷Ëß
„™âπÈ”„π°“√ °—¥„π√–¥—∫§«“¡‡¢â¡¢âπ 10% (W/V) ¡’º≈
∑”„ÀâÀπÕπ„¬º—°«—¬ 3 µ“¬‡æ’¬ß 24%

°“√»÷°…“§√—Èßπ’È‰¥â¡ÿàß»÷°…“¥â“πª√– ‘∑∏‘¿“æ¢Õß
 “√ °—¥®“°À—«¥Õß¥÷ß  ‡ª≈◊Õ° ’‡ ’¬¥  ·≈–‡ª≈◊Õ°‡¡≈Á¥
‡π’¬ß ∑’Ë °—¥¥â«¬µ—«∑”≈–≈“¬µà“ßÊ ‡æ◊ËÕ°“√ªÑÕß°—π°”®—¥
ÀπÕπ„¬º—° ∑—Èß„π√Ÿª¢Õß “√¶à“·¡≈ß  “√¢—∫‰≈à ·≈– “√
¬—∫¬—Èß°“√°‘π·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß·¡≈ß ‡æ◊ËÕπ”¡“
∑¥·∑π°“√„™â “√‡§¡’

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡ “√ °—¥æ◊™

π”À—«¥Õß¥÷ß ‡ª≈◊Õ° ’‡ ’¬¥ ·≈–‡ª≈◊Õ°‡¡≈Á¥‡π’¬ß
 ¥Õ¬à“ß≈– 2.5 °°.  ∫¥„Àâ≈–‡Õ’¬¥·≈â«·™à„π “√ °—¥ 3

™π‘¥  ‰¥â·°à  ethanol 99.8%,  methanol 99.8%  ·≈–
hexane 99% ª√‘¡“µ√ 5 ≈‘µ√ ∑‘Èß‰«â 7 «—π À≈—ß®“°π—Èπ
°√Õß‡Õ“ à«π “√ °—¥¥â«¬ºâ“¢“«∫“ß·≈–°√–¥“…°√Õß
µ“¡≈”¥—∫ ·≈â«®÷ßπ” “√ °—¥®“°°“√°√Õß¡“≈¥ª√‘¡“µ√
¥â«¬‡§√◊ËÕß≈¥ª√‘¡“µ√Õÿ≥À¿Ÿ¡‘µË” (Rotary Evaporator)

∑’Ë 40ºC ®π·Àâß·≈–‰¥â‡ªìπ crude extract

2. °“√‡µ√’¬¡·¡≈ß

‡°Á∫√«∫√«¡ÀπÕπ„¬º—° P. xylostella ®“°·ª≈ß
º—°¢Õß‡°…µ√°√„π®—ßÀ«—¥ª∑ÿ¡∏“π’  ·≈–π”¡“‡≈’È¬ß‡æ‘Ë¡
ª√‘¡“≥„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬„™âº—°°«“ßµÿâß∑’Ëª≈Ÿ°‰«â„π‚√ß
‡√◊Õπ∑¥≈Õß‡ªìπÕ“À“√ ·≈–„™âÀπÕπ«—¬ 3 ¡“„™â„π°“√
∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√

3. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥

‚¥¬°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ completely

randomized design (CRD) ¡’ 3 ´È” ·≈–¡’ 7 °√√¡«‘∏’
§◊Õ “√ °—¥¥Õß¥÷ß‡¢â¡¢âπ 0 (acetone 5% „ππÈ”), 0.2,
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0.4,  0.6,  0.8  ·≈–  1.0% (w/v)  ‚¥¬¡’ “√¶à“·¡≈ß
cypermethrin (50% EC) ‡¢â¡¢âπ 0.1% ‡ªìπµ—«µ√«® Õ∫
(positive control) „π°“√‡®◊Õ®“ß “√ °—¥„™â acetone 5%

„ππÈ” ‡ªìπµ—«∑”≈–≈“¬  ·≈–„™â tween 20 ™à«¬„π°“√
≈–≈“¬ “√ °—¥∑’Ë °—¥‚¥¬ hexane ·≈–∑”°“√»÷°…“∑“ß
¥â“πµà“ßÊ ¥—ßπ’È

3.1 »÷°…“ª√– ‘∑∏‘¿“æ„π√Ÿª “√¶à“·¡≈ß (Insect-

icidal test)

∑”°“√∑¥≈Õß‚¥¬π”„∫°«“ßµÿâß®ÿà¡„π “√
≈–≈“¬¢Õß “√ °—¥·µà≈–™π‘¥ ·≈– “√¶à“·¡≈ß cyper-

methrin π“π 1 π“∑’ º÷Ëß„Àâ·Àâß„π∑’Ë√à¡ π”„ à°≈àÕß‡≈’È¬ß
·¡≈ß¢π“¥ 10x14x6 ´¡. °≈àÕß≈– 1 „∫ ª≈àÕ¬ÀπÕπ
„¬º—°«—¬ 3 ∑’Ë‰¥â®“°°“√‡≈’È¬ß„πÀâÕßªØ‘∫—µ‘°“√·≈–ºà“π°“√
Õ¥Õ“À“√π“π 2 ™—Ë«‚¡ß °≈àÕß≈– 10 µ—« „™â ”≈’™ÿ∫πÈ”Àÿâ¡
°â“π„∫º—°·≈–ÀàÕ∑—∫¥â«¬°√–¥“…Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈å ∫—π∑÷°

‡ªÕ√å‡ Á́πµå°“√µ“¬¢ÕßÀπÕπ∑’Ëµ“¬¿“¬„π 24, 48 ·≈–
72 ™—Ë«‚¡ß ·≈–À“§à“ LC

50
 ‚¥¬„™â‚ª√·°√¡ SPSS Probit

Analysis

3.2 »÷°…“ª√– ‘∑∏‘¿“æ„π√Ÿª “√‰≈à·¡≈ß (Repell-

ent test)

‚¥¬¥—¥·ª≈ß®“°«‘∏’¢Õß Simkin ·≈– Galun

(1983) °≈à“«§◊Õ ∑”°“√∑¥≈Õß‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß∑’Ë
3.1 ·µàª≈àÕ¬ÀπÕπ∑—Èß 10 µ—« ‰«â∫π„∫º—°°«“ßµÿâß ·≈–
µ√«®π—∫‡ªÕ√å‡´Áπµå°“√‰≈à ‚¥¬°“√π—∫‡ªÕ√å‡´Áπµå¢Õß
ÀπÕπ∑’Ë‰¡àÕ¬Ÿà∫π„∫º—°À≈—ßª≈àÕ¬ÀπÕπ·≈â« 15 π“∑’
À≈—ß®“°π—Èπ∫—π∑÷°‡«≈“∑’ËÀπÕπ´÷Ëß∂Ÿ°¢—∫‰≈àÕÕ°‰ª ·≈–
°≈—∫¡“°‘π„∫º—° µ≈Õ¥√–¬–‡«≈“ 10 ™—Ë«‚¡ß

3.3 »÷°…“ª√– ‘∑∏‘¿“æ„π√Ÿª¢Õß “√¬—∫¬—Èß°“√
°‘πÕ“À“√¢Õß·¡≈ß (Antifeedant test)

‚¥¬¥—¥·ª≈ß®“°«‘∏’°“√¢Õß Ruscoe (1972)

Table 1. Percentage of mortality of the 3rd instar larvae of diamondback moth, Plutella xylostella
Linn. after feeding with host plants treated with Gloriosa superba Linn., Acacia catechu
Willd and Archidendron jiringa Nielsen extracts1/.

% mortality2/

G. sperba A. catechu A. jiringa

24hrs. 48hrs. 72hrs. 24hrs. 48hrs. 72hrs. 24hrs. 48hrs. 72hrs.

0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
0.2 33.3 70.0 93.3 3.3 13.3 40.0 6.7 10.0 50.0

ethanol 0.4 43.3 93.3 100 6.7 26.7 46.7 6.7 23.3 60.0
extract 0.6 56.7 100 100 10.0 26.7 50.0 10.0 26.7 63.3

0.8 76.7 100 100 13.3 30.0 60.0 10.0 26.7 76.7
1.0 83.3 100 100 16.7 30.0 60.0 10.0 30.0 80.0

LC
50

0.52% - - - - 0.62% - - 0.48%

0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
0.2 50.0 73.3 100 6.7 20.0 26.7 3.3 30.0 50.0

methanol 0.4 63.3 100 100 16.7 26.7 43.3 10.0 36.7 60.0
extract 0.6 83.3 100 100 23.3 36.7 46.7 10.0 40.0 70.0

0.8 83.3 100 100 30.0 46.7 63.3 13.3 43.3 90.0
1.0 90.0 100 100 30.0 46.7 63.3 13.3 50.0 86.7

LC
50

0.35% - - - - 0.65% - - 0.32%

0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
0.2 6.7 10.0 10.0 3.3 3.3 10.0 10.0 13.3 23.3
1.0 3.3 10.0 16.7 16.7 23.3 33.3 23.3 40.0 56.7

1/Data were based on 3rd instar larvae, 10 larvae/ replication of 3 replications 2/Mean in the same row and column
followed by the same letters are not significantly different at 5% level by DMRT.

plant

extract

%

concentration

hexane
extract
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°≈à“«§◊Õ ∑”°“√∑¥≈Õß‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß 3.1 ·µà
»÷°…“°“√°‘π¢ÕßÀπÕπ„¬º—°‚¥¬∫—π∑÷°‡ªÕ√å‡´Áπµåæ◊Èπ∑’Ë
„∫°«“ßµÿâß ª√–¡“≥ 80 µ√.´¡. ∑’Ë‡ ’¬À“¬®“°°“√°‘π
¿“¬À≈—ß®“°°“√ª≈àÕ¬ÀπÕπ 24 ·≈– 48 ™—Ë«‚¡ß ·≈–
»÷°…“°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ„¬º—° ‚¥¬°“√µ√«®π—∫
‡ªÕ√å‡´Áπµåµ—«ÀπÕπ∑’Ë√Õ¥™’«‘µ ‡ªÕ√å‡´Áπµå∑’Ë‡¢â“¥—°·¥â ·≈–
µ√«®π—∫‡ªÕ√å‡´Áπµå∑’ËÕÕ°‡ªìπµ—«‡µÁ¡«—¬

º≈°“√∑¥≈Õß

®“°°“√»÷°…“°“√„™â “√ °—¥®“°À—«¥Õß¥÷ß ‡ª≈◊Õ°
‡¡≈Á¥‡π’¬ß ·≈–‡ª≈◊Õ° ’‡ ’¬¥  æ∫«à“ “√ °—¥∑’Ë °—¥®“°
µ—«∑”≈–≈“¬ methanol ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“ÀπÕπ
„¬º—°«—¬ 3 ¥’∑’Ë ÿ¥ ‚¥¬‡©æ“–∑’Ë§«“¡‡¢â¡¢âπ 1.0% ´÷Ëß¡’

ª√– ‘∑∏‘¿“æ„π°“√¶à“¿“¬„π 72 ™—Ë«‚¡ß‰¥â §◊Õ 100.0,

86.7 ·≈– 63.3% µ“¡≈”¥—∫ ´÷Ëß Ÿß°«à“°“√„™â ethanol

‡ªìπµ—« °—¥‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ§◊Õ  100.0,  80.0  ·≈–
60.0% µ“¡≈”¥—∫ ·µà¢≥–∑’Ë “√ °—¥¥â«¬ hexane ¢Õß
æ◊™∑—Èß 3 ™π‘¥ ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“ÀπÕπ„¬º—°πâÕ¬
°«à“ °≈à“«§◊Õ æ∫Õ—µ√“°“√µ“¬ 16.7, 56.7 ·≈– 23.3%

µ“¡≈”¥—∫  πÕ°®“°π’È°“√ °—¥¥â«¬ hexane ¬—ß‰¥âª√‘¡“≥
crude extract πâÕ¬ ®÷ß∑¥≈Õß‰¥â‡æ’¬ß 2 §«“¡‡¢â¡¢âπ
·≈–¬—ß∑”„Àâ„∫¢Õßº—°°«“ßµÿâß‡°‘¥Õ“°“√„∫‰À¡âÕ’°¥â«¬
 “√ °—¥®“°¥Õß¥÷ß∑’Ë °—¥¥â«¬ methanol ·≈– ethanol

∑’Ë§«“¡‡¢â¡¢âπ 1.0% ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“ÀπÕπ‰¥â¥’
§◊Õ∑”„ÀâÀπÕπµ“¬‰¥â‡°◊Õ∫ 100% ¿“¬„π 24 ™—Ë«‚¡ß ‚¥¬
¡’§à“ LC

50
 ∑’Ë 24 ™—Ë«‚¡ß ‡∑à“°—∫ 0.35 ·≈– 0.52 % (W/V)

µ“¡≈”¥—∫ ÷́Ëß¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“ÀπÕπ‰¥â¡“°°«à“

Table 2. Percentage of repellency of the 3rd instar larvae of diamond-

back moth, Plutella xylostella Linn caused by host plants

treated with Gloriosa superba Linn., Acacia catechu Willd and

Archidendron jiringa Nielsen extracts1/.

% repellency2/

Plant extract / %concentration G. superba A. catechu A. jiringa

control 3.3 a 3.3 a 3.3 a
cypermethrin

0.1 13.3 a 13.3 a 13.3 a

ethanol
0.2 10.0 a 0.0 a 0.0 a
0.4 6.7 a 0.0 a 10.0 a
0.6 10.0 a 13.3 a 3.3 a
0.8 10.0 a 0.0 a 20.0 a
1.0 10.0 a 0.0 a 16.7 a

methanol
0.2 6.7 a 3.3 a 0.0 a
0.4 13.3 a 10.0 a 10.0 a
0.6 3.3 a 16.7 a 0.0 a
0.8 6.7 a 10.0 a 10.0 a
1.0 13.3 a 6.7 a 20.0 a

hexane
0.2 6.7 a 3.3 a 10.0 a
1.0 6.7 a 13.3 a 6.7 a

1/Data were based on 3rd instar larvae, 10 larvae/ replication of 3 replications,
2/Mean in the same row and column followed by the same letters are not signifi-

  cantly different at 5% level by DMRT.
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 “√ °—¥®“°‡π’¬ß·≈– ’‡ ’¬¥ °≈à“«§◊Õ §«“¡‡¢â¡¢âπ 1.0%

∑”„ÀâÀπÕπµ“¬¿“¬„π 72 ™—Ë«‚¡ß √–À«à“ß 60.0-90.0%

(Table 1)

°“√»÷°…“ª√– ‘∑∏‘¿“æ„π°“√‰≈à¢Õß “√ °—¥ æ∫
«à“ “√ °—¥∑ÿ°™π‘¥¡’ª√– ‘∑∏‘¿“æµË” §◊Õ “¡“√∂‰≈à·¡≈ß
‰¥â‰¡à‡°‘π 20% ´÷Ëß‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% (Table 2)

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß°“√¬—∫¬—Èß°“√°‘π¢Õß
 “√ °—¥ ¡ÿπ‰æ√∑—Èß “¡™π‘¥ √«¡∑—Èß “√¶à“·¡≈ß
cypermethrin æ∫«à“¿“¬„π 24 ™—Ë«‚¡ß  “√ °—¥ ¡ÿπ‰æ√
∑’Ë °—¥¥â«¬ ethanol ·≈– methanol  “¡“√∂¬—∫¬—Èß°“√°‘π
¢ÕßÀπÕπ„¬º—°‰¥â¡“°∑’Ë ÿ¥§◊Õ  “√ °—¥¥Õß¥÷ß  “¡“√∂
°—¥°‘π‰¥âπâÕ¬°«à“ 10%   √Õß≈ß¡“§◊Õ  “√ °—¥‡π’¬ß
 “¡“√∂°—¥°‘π‰¥â 10-20%   à«π “√ °—¥ ’‡ ’¬¥√«¡∑—Èß
 “√ °—¥æ◊™ ¡ÿπ‰æ√∑—Èß “¡™π‘¥∑’Ë °—¥¥â«¬ hexane ‰¡à
 “¡“√∂¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ„¬º—°‰¥â ‡π◊ËÕß®“°¡’æ◊Èπ∑’Ë
„∫‡ ’¬À“¬®“°°“√°‘π 20-50% ´÷Ëß‰¡à·µ°µà“ß°—∫°≈ÿà¡
§«∫§ÿ¡ (Table 3)

 ”À√—∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥„π°“√¬—∫¬—Èß°“√
‡®√‘≠‡µ‘∫‚µ ‚¥¬»÷°…“‡ªÕ√å‡´Áπµå°“√√Õ¥™’«‘µ„π·µà≈–«—¬

‚¥¬‡©æ“–‡ªÕ√å‡ Á́πµå°“√√Õ¥™’«‘µ¢Õßµ—«‡µÁ¡«—¬¢ÕßÀπÕπ
„¬º—°  æ∫«à“ “√ °—¥‡π’¬ß¡’§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß°“√
‡®√‘≠‡µ‘∫‚µ¢ÕßÀπÕπ„¬º—°¡“°°«à“ “√ °—¥ ’‡ ’¬¥ ´÷Ëß
 “√ °—¥‡π’¬ß∑’Ë °—¥¥â«¬ ethanol ·≈– methanol ∑’Ë‡¢â¡¢âπ
1.0% ¡’°“√øí°ÕÕ°‡ªìπµ—«‡µÁ¡«—¬‡∑à“°—∫ 10.0 ·≈– 0.0%

µ“¡≈”¥—∫ ¢≥–∑’Ë “√ °—¥ ’‡ ’¬¥ ¡’°“√øí°ÕÕ°‡ªìπµ—«‡µÁ¡
«—¬‡∑à“°—∫ 33.3 ·≈– 13.3% µ“¡≈”¥—∫   à«π “√ °—¥
hexane ¢Õß¥Õß¥÷ß ‡π’¬ß ·≈– ’‡ ’¬¥∑’Ë§«“¡‡¢â¡¢âπ 1.0%

¡’°“√øí°µ—«ÕÕ°‡ªìπµ—«‡µÁ¡«—¬ 76.7, 26.7 ·≈– 53.3%

µ“¡≈”¥—∫ (Table 3)

«‘®“√≥åº≈°“√∑¥≈Õß

 “√ °—¥ ¡ÿπ‰æ√∑—Èß “¡™π‘¥∑’Ë °—¥¥â«¬ methanol

·≈– ethanol „Àâº≈„π°“√¶à“ÀπÕπ„¬º—°‰¥â¥’∑’Ë„°≈â‡§’¬ß°—π
∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡ªìπµ—«∑”≈–≈“¬∑’ËÕ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π
·≈–¡’§ÿ≥ ¡∫—µ‘§«“¡‡ªìπ¢—È« Ÿß„°≈â‡§’¬ß°—π (Shriner et

al., 1998) ‚¥¬ “√ °—¥¥Õß¥÷ß¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“
ÀπÕπ„¬º—°¡“°∑’Ë ÿ¥§◊Õ ∑’Ë§«“¡‡¢â¡¢âπ 1.0%  “¡“√∂
§«∫§ÿ¡ÀπÕπ‰¥â 100% √Õß≈ß¡“§◊Õ ‡π’¬ß ·≈– ’‡ ’¬¥

Table 3. Percentage of leaf damage and survival of diamondback moth, Plutella
xylostella Linn. after feeding with host plants treated with Gloriosa superba
Linn., Acacia catechu Willd and Archidendron jiringa Nielsen extracts1/.

___________________________________________________________________________________
      %leaf damage / %survival

             ____________________________________________________

24 hrs.   48 hrs.     72 hrs.      8 days
             ____________________________________________________

F L F L P L P A
___________________________________________________________________________________

control (5% acetone in water) 30-50 100.0 40-60 86.7 - 33.3 53.3 80.0
cypermethrin
0.1 <10 20.0 - - - - - -
___________________________________________________________________________________
G. superba / ethanol
0.2 <10 66.7 <10 30.0 - - - -
0.4 <10 56.7 - 6.7 - - - -
0.6 <10 43.3 - - - - - -
0.8 <10 23.3 - - - - - -
1.0 <10 16.7 - - - - - -
___________________________________________________________________________________
G. superba / methanol
0.2 10-20 50.0 10-30 20.0 - - - -
0.4 <10 36.7 - - - - - -
___________________________________________________________________________________

plant species / solvent /

%concentration
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Table 3. (Continued)
___________________________________________________________________________________

       %leaf damage / %survival
             ____________________________________________________

24 hrs.   48 hrs.     72 hrs.      8 days
             ____________________________________________________

F L F L P L P A
___________________________________________________________________________________

0.6 <10 16.7 - - - - - -
0.8 <10 16.7 - - - - - -
1.0 <10 16.7 - - - - - -
___________________________________________________________________________________
G. superba / hexane
0.2 20-40 93.3 40-60 13.3 76.7 6.7 83.3 83.3
1.0 10-30 93.3 30.50 30.0 60.0 6.7 76.7 76.7
___________________________________________________________________________________
A. catechu / ethanol
0.2 30-50 96.7 50-70 76.7 10.0 10.0 50.0 30.0
0.4 30-50 93.3 60-80 60.0 13.3 23.3 30.0 30.0
0.6 30-50 90.0 40-60 60.0 13.3 43.3 26.7 23.3
0.8 30-50 86.7 40-60 56.7 13.3 3.3 36.7 30.0
1.0 20-40 83.3 40-60 46.7 23.3 - 40.0 33.3
___________________________________________________________________________________
A. catechu / methanol
0.2 10-30 93.3 20-40 36.7 43.3 6.7 66.7 50.0
0.4 20-40 83.3 40-60 30.0 43.3 3.3 53.3 36.7
0.6 10-30 76.7 20-40 50.0 13.3 16.7 36.7 30.0
0.8 10-30 70.0 20-40 50.0 3.3 20.0 16.7 20.0
1.0 10-30 70.0 20-40 33.3 20.0 6.7 30.0 13.3
___________________________________________________________________________________
A. catechu / hexane
0.2 30-50 96.7 40-60 23.3 73.3 13.3 76.7 76.7
1.0 20-40 83.3 40-60 20.0 56.7 3.3 63.3 53.3
___________________________________________________________________________________
A. jiringa / ethanol
0.2 10-20 93.3 20-30 46.7 43.3 10.0 40.0 26.7
0.4 10-20 93.3 10-30 63.3 13.3 26.7 43.3 13.3
0.6 <10 90.0 10-30 46.7 26.7 3.3 30.0 20.0
0.8 <10 90.0 10-30 53.3 20.0 - 23.3 13.3
1.0 10-20 90.0 10-30 40.0 26.7 - 20.0 10.0
___________________________________________________________________________________
A. jiringa / methanol
0.2 10-20 96.7 10-30 40.0 30.0 6.7 43.3 30.0
0.4 10-20 90.0 10-30 63.3 - 6.7 26.7 13.3
0.6 10-20 90.0 10-30 40.0 20.0 6.7 23.3 10.0
0.8 <10 86.7 <10 53.3 3.3 6.7 3.3 -
1.0 10-20 86.7 10-30 46.7 3.3 3.3 10.0 -
___________________________________________________________________________________
A. jiringa / hexane
0.2 20-40 90.0 40-60 63.3 23.3 6.7 70.0 73.3
1.0 20-40 76.7 40-60 33.3 26.7 6.7 36.7 26.7
___________________________________________________________________________________
1/ Data were based on 3rd instar larvae, 10 larvae/ replication of 3 replication, F; leaf damage, L;

larvae,  P; pupae,  A; Adult

plant species / solvent /

%concentration
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∑’Ë§«“¡‡¢â¡¢âπ‡¥’¬«°—π “¡“√∂§«∫§ÿ¡ÀπÕπ‰¥â 80.0-

90.0% ·≈– 60.0-63.3% µ“¡≈”¥—∫  “√ °—¥¥Õß¥÷ß∑’Ë
 °—¥¥â«¬  methanol  ·≈–  ethanol  ¡’§à“  LC

50
  ∑’Ë  24

™—Ë«‚¡ß ‡∑à“°—∫ 0.35 ·≈– 0.52% (w/v) ·≈– “¡“√∂¶à“
ÀπÕπ„¬º—°‰¥â  100%  ¿“¬„π  48  ™—Ë«‚¡ß  „π “√ °—¥
¥Õß¥÷ß®÷ß¡’ “√ÕÕ°ƒ∑∏‘Ï∑’Ë “¡“√∂¶à“ÀπÕπ„¬º—°‰¥â ´÷Ëß„Àâ
º≈°“√§«∫§ÿ¡ Õ¥§≈âÕß°—∫°“√√“¬ß“π¢Õß ¡ ÿ¢ ·≈–
§≥– (2541) ∑’Ë√“¬ß“π«à“„πÀ—«¥Õß¥÷ß¡’ “√Õ—≈§“≈Õ¬¥å
≈Ÿ¡‘§Õ≈´‘´‘π (Lumicolchichine) ´÷Ëß∑“ß°“√·æ∑¬å„™â„π
°“√√—°…“‚√§¡–‡√Áß·≈–‚√§‰¢¢âÕÕ—°‡ ∫ „π∑“ßµ√ß°—π¢â“¡
∂â“√—∫ª√–∑“π‡¢â“‰ª¡“°®–∑”„ÀâÀ¡¥ µ‘ °“√À“¬„®µ‘¥¢—¥
·≈–∑”„Àâ∂÷ßµ“¬‰¥â πÕ°®“°π’È∑“ß¥â“π°“√‡°…µ√ “¡“√∂
„™â¥Õß¥÷ß„π°“√°”®—¥‰√‰°à ‡À“ ‡™◊ÈÕ√“ ·≈–·∫§∑’‡√’¬∫“ß
™π‘¥ µ≈Õ¥®π “¡“√∂§«∫§ÿ¡·¡≈ß»—µ√Ÿæ◊™‰¥âÕ’°¥â«¬
 à«π “√ °—¥ ’‡ ’¬¥∑’Ë °—¥¥â«¬ methanol ·≈– ethanol

§«“¡‡¢â¡¢âπ 1.0%  “¡“√∂¶à“ÀπÕπ„¬º—°‰¥â 63.3 ·≈–
60.0% ¿“¬„π 72 ™—Ë«‚¡ß µ“¡≈”¥—∫ ´÷Ëß„Àâº≈°“√∑¥≈Õß
§≈â“¬§≈÷ß°—∫°“√∑¥≈Õß¢Õß Phisitkul  (2003)  ∑’Ë„™â
ethanol  °—¥‡ª≈◊Õ° ’‡ ’¬¥ ∑”„Àâ‡æ≈’È¬°√–‚¥¥ ’πÈ”µ“≈
«—¬ 3 µ“¬‰¥â 52.5, 62.5 ·≈– 72.5% À≈—ß°“√©’¥æàπ·≈â«
24, 48 ·≈– 72 ™—Ë«‚¡ß µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡ Phisitkul

(2003) ¬—ß√“¬ß“π‡æ‘Ë¡‡µ‘¡«à“ “√ °—¥®“°‡ª≈◊Õ° ’‡ ’¬¥
πÕ°®“°®–¡’æ‘…µàÕ‡æ≈’È¬·≈â«  ¬—ß¡’æ‘…µàÕ¡«πµ—«ÀÈ”‰¥â
‡™àπ°—π §◊Õ∑”„Àâ¡«πµ“¬‰¥â 86.7%  ”À√—∫æ◊™ ¡ÿπ‰æ√
∑’Ë °—¥¥â«¬ hexane „Àâº≈„π°“√¶à“ÀπÕπ„¬º—°‰¥â‰¡à
·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ Õ“®‡ªìπ‡æ√“– “√ “√ÕÕ°ƒ∑∏‘Ï
„π°“√¶à“ÀπÕπ„¬º—°‰¡à≈–≈“¬„π hexane ·µà≈–≈“¬‰¥â¥’
„πµ—«∑”≈–≈“¬ methanol ·≈– ethanol ´÷Ëß‡ªìπµ—«∑”
≈–≈“¬∑’Ë¡’¢—È«¡“°°«à“   πÕ°®“°π’È¬—ß‰¥âª√‘¡“≥ crude

extract §àÕπ¢â“ßπâÕ¬ √«¡∑—Èß “√ °—¥∑’Ë‰¥â¬—ß¡’≈—°…≥–
‡ªìπ‰¢ ´÷Ëß∑”„Àâ„∫æ◊™‡°‘¥Õ“°“√‰À¡â‰¥â

 “√ °—¥ ¡ÿπ‰æ√∑—Èß 3 ™π‘¥ ∑’Ë °—¥¥â«¬ ethanol,

methanol ·≈– hexane „π∑ÿ°§«“¡‡¢â¡¢âπ √«¡∑—Èß “√
¶à“·¡≈ß cypermethrin ‰¡à¡’§ÿ≥ ¡∫—µ‘„π°“√‰≈à·¡≈ß
¢≥–∑’Ë “√ °—¥¥Õß¥÷ß∑’Ë °—¥¥â«¬ ethanol ·≈– methanol

 “¡“√∂¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ„¬º—°‰¥â¡“°∑’Ë ÿ¥  ‚¥¬
‡©æ“–∑’Ë§«“¡‡¢â¡¢âπ 1.0% ¡’æ◊Èπ∑’Ë„∫‡ ’¬À“¬πâÕ¬°«à“ 10%

√Õß≈ß¡“§◊Õ  “√ °—¥‡π’¬ß 10-30% ‡π◊ËÕß®“° “√ °—¥∑’Ë

¡’§ÿ≥ ¡∫—µ‘„π°“√¶à“·¡≈ß¡’·π«‚πâ¡„Àâ°“√°‘π¢ÕßÀπÕπ
„¬º—°≈¥≈ß‰¥â   à«π “√ °—¥ ’‡ ’¬¥√«¡∑—Èß “√ °—¥æ◊™
 ¡ÿπ‰æ√∑—Èß 3 ™π‘¥ ∑’Ë °—¥¥â«¬ hexane ‰¡à “¡“√∂¬—∫¬—Èß
°“√°‘π¢ÕßÀπÕπ„¬º—°

∫∑ √ÿª

æ◊™ ¡ÿπ‰æ√∑—Èß “¡™π‘¥¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“
ÀπÕπ„¬º—°¡“°∑’Ë ÿ¥§◊Õ   “√ °—¥¥Õß¥÷ß  ‚¥¬‡©æ“–∑’Ë
§«“¡‡¢â¡¢âπ 1.0%  “¡“√∂¶à“ÀπÕπ‰¥â 100%  √Õß
≈ß¡“§◊Õ‡π’¬ß ·≈– ’‡ ’¬¥ µ“¡≈”¥—∫   ·≈– “√ °—¥æ◊™
 ¡ÿπ‰æ√∑’Ë °—¥¥â«¬ methanol ¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“
ÀπÕπ„¬º—°¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ethanol   à«π “√ °—¥
∑’Ë °—¥¥â«¬ hexane ‰¡à¡’§ÿ≥ ¡∫—µ‘„π°“√¶à“ÀπÕπ„¬º—°
 “√ °—¥ ¡ÿπ‰æ√∑—Èß “¡™π‘¥∑’Ë °—¥¥â«¬ methanol, ethanol

·≈– hexane „π∑ÿ°§«“¡‡¢â¡¢âπ ‰¡à¡’§ÿ≥ ¡∫—µ‘„π°“√‰≈à
ÀπÕπ„¬º—°    “√ °—¥¥Õß¥÷ß∑’Ë °—¥¥â«¬ methanol ·≈–
ethanol  “¡“√∂¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ„¬º—°‰¥â¡“°°«à“
 “√ °—¥‡π’¬ß    à«π “√ °—¥∑’Ë °—¥¥â«¬ hexane ‰¡à¡’
§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ„¬º—°
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