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ƒ∑∏‘Ï¶à“·¡≈ß¢Õß “√ °—¥®“°ÀπÕπµ“¬À¬“°
(Stemona tuberose Lour)

Insecticidal Activity of Stemona tuberose Lour Extract

 «“ π“  Õπ‡æÁß (Wasana Sornpeng)1

 ÿ¿“≥’ æ‘¡æå ¡“π (Supanee Pimsamarn)2

 ©—π∑π“ Õ“√¡¬å¥’  (Chantana Aromdee)3

∫∑§—¥¬àÕ

ÀπÕπµ“¬À¬“° (Stemona tuberosa Lour : Stemonaceae) ‡ªìπæ◊™ ¡ÿπ‰æ√™π‘¥Àπ÷Ëß

 “√ÕÕ°ƒ∑∏‘Ï ”§—≠‡ªìπ “√„π°≈ÿà¡ alkaloids ·≈– isoflavonoids ®“°°“√»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥®“°√“°ÀπÕπ

µ“¬À¬“°¥â«¬«‘∏’°“√ °—¥Õ¬à“ßµàÕ‡π◊ËÕß¥â«¬µ—«∑”≈–≈“¬ 3 ™π‘¥ §◊Õ ‡Œ°‡´π ‰¥§≈Õ‚√¡’‡∑π ·≈–‡¡∑“πÕ≈ 70

‡ªÕ√å‡´Áπµå π” “√ °—¥¡“∑¥ Õ∫§«“¡‡ªìπæ‘…°—∫·¡≈ß 3 ™π‘¥ §◊Õ (1) ÀπÕπ°√–∑Ÿâº—° (Spodoptera litura Hubner)

‚¥¬„Àâ°‘π„∫æ◊™∑’Ë®ÿà¡ “√ °—¥ (2) µ—«‡µÁ¡«—¬¥â«ßß«ß¢â“«‚æ¥ (Sitophilus zeamais Motschulsky) ‚¥¬°“√ —¡º— º‘«

∑’Ëæàπ “√ ·≈– (3) ≈Ÿ°πÈ”¬ÿß≈“¬ (Aedes aegypti Linnaeus) ‚¥¬°“√„ à≈Ÿ°πÈ”≈ß‰ª„π “√≈–≈“¬ À≈—ß®“°∑’Ë·¡≈ß

‰¥â√—∫ “√ °—¥ 48 ™—Ë«‚¡ß æ∫«à“  “√ °—¥‰¥§≈Õ‚√¡’‡∑π · ¥ß§«“¡‡ªìπæ‘… Ÿß ÿ¥µàÕÀπÕπ°√–∑Ÿâº—°·≈–≈Ÿ°πÈ”¬ÿß≈“¬

·≈– “√ °—¥‡¡∑“πÕ≈· ¥ß§«“¡‡ªìπæ‘… Ÿß ÿ¥µàÕ¥â«ßß«ß¢â“«‚æ¥ ‡¡◊ËÕπ” “√ °—¥‰¥§≈Õ‚√¡’‡∑π‰ª·¬° fraction

‚¥¬ column chromatography ‰¥â 9 fractions ®“°°“√∑¥ Õ∫§«“¡‡ªìπæ‘…°—∫≈Ÿ°πÈ”¬ÿß≈“¬ æ∫«à“ fraction

∑’Ë 6 ·≈– 7 (F6, F7) · ¥ß§«“¡‡ªìπæ‘… Ÿß ÿ¥‚¥¬¡’§à“ LC50 (median lethal concentration) ‡∑à“°—∫ 13 ·≈– 14

ppm µ“¡≈”¥—∫ ®“°°“√µ√«® Õ∫ “√ÕÕ°ƒ∑∏‘Ï¢Õß fraction ¥—ß°≈à“«¥â«¬ Thin Layer Chro-matography (TCL)

‡ª√’¬∫‡∑’¬∫°—∫ “√ rotenone ∫√‘ ÿ∑∏‘Ï ´÷Ëß‡ªìπ “√ isoflavonoid ·µà‰¡àæ∫ rotenone ®÷ß‡ªìπ‰ª‰¥â«à“ “√ÕÕ°ƒ∑∏‘Ï

‡ªìπ “√°≈ÿà¡Õ◊Ëπ ®“°°“√»÷°…“§√—Èßπ’È “¡“√∂ √ÿª‰¥â«à“ °“√ °—¥√“°ÀπÕπµ“¬À¬“°¥â«¬‰¥§≈Õ‚√¡’‡∑π ∑”„Àâ‰¥â

 “√ÕÕ°ƒ∑∏‘Ï∑’Ë¡’»—°¬¿“æ„π°“√¶à“≈Ÿ°πÈ”¬ÿß≈“¬‰¥â¥’ ´÷Ëß‡ªìπ·π«∑“ß„π°“√π”‰ª„™â§«∫§ÿ¡·¡≈ß‰¥â

Abstract

Nontaiyak (Stemona tuberose Lour: Stemonaceae) is identified as a medical herbaceous plant. The

plant root contains alkaloid and isoflavonoid active ingredient substances. In this work, the root of the plant

was sequentially extracted with a Soxhlet apparatus by hexane, dichloromethane and 70% methanol. The

extracts were studied for their insecticidal activities. The tests were carried out by 1) a feeding leaf disc tested

1π—°»÷°…“√–¥—∫∫—≥±‘µ»÷°…“   “¢“«‘™“°’Ø«‘∑¬“ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2√Õß»“ µ√“®“√¬å ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
3√Õß»“ µ√“®“√¬å ¿“§«‘™“‡¿ —™‡§¡’ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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on the larvae of Spodoptera litura Hubner 2) a residual film tested on adult Sitophilus zeamais Motschulsky

and 3) an aqueous dispersion tested on the larvae of Aedes aegypti Linnaeus, after test of crude extract on

insects for 24 hours. Dichloromethane crude extract gave the highest mortality rate on S. litura and Ae. aegypti.

For the S. zeamais toxicity test, the 70% methanol extract gave the highest rate. After fractional extraction of

dichloromethane crude extract by column chromatography and subsequently differentiated fractions using the

Thin Layer Chromatography (TLC) 9 fractions were obtained from crude extract. F6 and F7 are the fractions

which responded at the lowest LC50 values with 13 and 14 ppm, respectively. Detection of the active

component under the TLC technique was compared to purified rotenone, but the active component responsible

was not rotenone but another component.  The component had high efficacy for killing Ae. aegypti. It is

concluded from this study that dichloromethane crude extract from S. tuberosa root has high potential for

practical application as a natural insect control agent.

§” ”§—≠: ≈Ÿ°πÈ”¬ÿß≈“¬, ¥â«ßß«ß¢â“«‚æ¥, ÀπÕπ°√–∑Ÿâº—°, ÀπÕπµ“¬À¬“°

Keywords: Aedes aegypti, Sitophilus zeamais, Spodoptera litura, Stemona tuberose

§”π”

 “√¶à“·¡≈ß∑’Ëπ‘¬¡„™â„π¿“§°“√‡°…µ√

 à«π„À≠à‡ªìπ “√ —ß‡§√“–Àå∑’Ë¡’§«“¡‡ªìπæ‘… ŸßµàÕ

 —µ«å‡≈◊Õ¥Õÿàπ ‡°…µ√°√¡—°π”¡“„™â‡æ◊ËÕ§«∫§ÿ¡·¡≈ß

„πƒ¥Ÿ°“≈√–∫“¥ ‡π◊ËÕß®“°‡ªìπº≈‘µ¿—≥±å∑’ËÀ“´◊ÈÕ‰¥âßà“¬

¡’ª√– ‘∑∏‘¿“æ¶à“·¡≈ßÕ¬à“ß√«¥‡√Á« °“√„™â “√¶à“

·¡≈ß¢Õß‡°…µ√°√®÷ß‡ªìπ‰ª„π≈—°…≥–∑’Ë‰¡à§”π÷ß∂÷ß

µâπ∑ÿπ°“√º≈‘µ∑’Ë‡æ‘Ë¡¢÷Èπ ‰¡à§”π÷ß∂÷ßº≈°√–∑∫µàÕ

 ÿ¢¿“æ¢ÕßºŸâ„™â·≈–ºŸâ∫√‘‚¿§ µ≈Õ¥®πº≈°√–∑∫µàÕ

 ‘Ëß·«¥≈âÕ¡ ªí®®ÿ∫—π°“√ªÑÕß°—π°”®—¥·¡≈ß»—µ√Ÿ„Àâ

§«“¡ π„®·≈–¡ÿàß‡πâπ∑’Ë®–„™â “√∑’Ë¡’æ‘…µË”µàÕ¡πÿ…¬å

·≈– ‘Ëß·«¥≈âÕ¡ µ≈Õ¥®π°“√∫√‘À“√®—¥°“√∑’Ë∂Ÿ°µâÕß

·≈–‡À¡“– ¡°—∫ ∂“π°“√≥å ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ∑’Ë

ª≈Õ¥¿—¬µàÕ°“√∫√‘‚¿§´÷Ëß‡ªìπ∑’ËµâÕß°“√¢Õßµ≈“¥

°“√„™â “√®“°æ◊™∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√ªÑÕß°—π°”®—¥

·¡≈ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë®–π”¡“æ—≤π“∑¥·∑π

 “√‡§¡’∑’Ë¡’æ‘… Ÿß( ÿ¿“≥’·≈–§≥–, 2546) ‰¥â¡’°“√

§âπ§«â“«‘®—¬ “√®“°æ◊™Õ’°®”π«π¡“°∑’Ë¡’§ÿ≥ ¡∫—µ‘„π

°“√ªÑÕß°—π°”®—¥·¡≈ß‰¥â ‡™àπ ·¡ß≈—° ¢à“ µ–‰§√âÀÕ¡

À“ß‰À≈ ·≈–ÀπÕπµ“¬À¬“° „π à«π¢ÕßÀπÕπµ“¬À¬“°

(Stemona sp.) ‡ªìπæ◊™∑’Ë¡’§ÿ≥ ¡∫—µ‘æ‘ ‡»…Õ’ °

™π‘¥Àπ÷Ëß∑’Ë„πÕ¥’µ‡°…µ√°√‰¥âπ”¡“„™â„π°“√°”®—¥

·¡≈ß»—µ√Ÿæ◊™‰¥âº≈¥’¡“·≈â« ™“«∫â“π∫“ß∑âÕß∑’Ëπ”¡“

„™â‡ªìπ¬“¶à“‡ÀÁ∫ ‡À“ ™“«®—π∑∫ÿ√’π” “√ °—¥®“°

ÀπÕπµ“¬À¬“°æàπ∫πµâπæ√‘°‰∑¬‡æ◊ËÕ°”®—¥‡æ≈’È¬

‡ªìπµâπ (æπ— ,2539) ÀπÕπµ“¬À¬“°‡ªìπæ—π∏ÿå‰¡â„π

«ß»å Stemonaceae æ∫„π∑«’ª‡Õ‡™’¬ ÕÕ ‡µ√‡≈’¬ π‘«°‘π’

(Duyfjes, 1993) ‡™àπ ≠’ËªÿÉπ ®’π ŒÕ≈·≈π¥å øî≈‘ªªîπ å

¡’ª√–¡“≥ 30 ™π‘¥∑—Ë«‚≈° „π·∂∫Õ‘π‚¥®’π

æ∫ª√–¡“≥ 11 ™π‘¥ (Gagnepain,1934)  à«π„π

ª√–‡∑»‰∑¬ æ∫æ◊™ °ÿ≈Stemona µ“¡¿“§µà“ßÊ ∑—Ë«‰ª

¡—°æ∫µ“¡ªÉ“¥‘∫™◊Èπ ªÉ“º≈—¥„∫·≈–ªÉ“‰ºà ∫“ß·Ààß

æ∫‡ªìπ«—™æ◊™À√◊Õ„™âª≈Ÿ°ª√–¥—∫„π∫â“π æ◊™ °ÿ≈

Stemona ∑’Ëæ∫„πª√–‡∑»‰∑¬¡’ 8 ™π‘¥ ‚¥¬·µà≈–

∑âÕß∑’Ë¡—°¡’™◊ËÕ‡√’¬°·µ°µà“ß°—π‰ª (æ–¬Õ¡, 2521 ; ‡µÁ¡,

2523 ;  ÿ∑∏“æ—π∏å, 2544 ; Gagnepain, 1934 ;

Konoshima, 1973 ; Chuakul, 2000) ‰¥â·°à

S. burkillii Prain
‚ªÉß¡¥ßà“¡ ªß¡¥ßà“¡ (‡™’¬ß„À¡à)
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S. collinsae Craib.

ÀπÕπµ“¬À¬“° (¿“§°≈“ß) ªß™â“ß (¿“§‡Àπ◊Õ)

S. curtisii Hook f.

√“°≈‘ß ÀπÕπµ“¬À¬“° (æ—∑≈ÿß)

S. aphylla Craib.

‡§√◊Õªÿß (≈”ª“ß)

S. phyllantha Gangep

‰¡à¡’√“¬ß“π™◊ËÕ‰∑¬ æ∫„π®—ßÀ«—¥‡æ™√∫ÿ√’ ¿Ÿ‡°Áµ

S. beerii Craib.

‰¡à¡’√“¬ß“π™◊ËÕ‰∑¬ æ∫„π®—ßÀ«—¥‡™’¬ß„À¡à

S. tuberosa Lour.

ÀπÕπµ“¬À¬“°(·¡àŒàÕß Õπ π§√ «√√§å)

S. hutunguriana sp.Nov

 “¡ ‘∫°≈’∫πâÕ¬ (Õÿ∫≈√“™∏“π’) À≠â“ªÕ∫πâÕ¬

(»√’ –‡°…)

ÀπÕπµ“¬À¬“°‡ªìπ‡∂“‰¡â‡π◊ÈÕ·¢Áß ≈”µâπ

¡—°‰¡à§àÕ¬µ√ß √“°≈—°…≥–§≈â“¬°√– «¬ ‡ªìπæ«ß

§≈â“¬√“°°√–™“¬ „∫§≈â“¬„∫æ≈Ÿ‡ÀÁπ‡ âπ„∫™—¥‡®π ¥Õ°

‡≈Á°‡ªìπ°≈’∫§≈â“¬¥Õ°®”ª“¡’°≈’∫¥Õ° ’¢“«¢â“ß„π ’

¡à«ß·¥ß Ωí°‡≈Á°ª≈“¬·À≈¡ ’πÈ”µ“≈ (π‘®»‘√‘·≈–æ¬Õ¡,

2534) ‡ªìπ ¡ÿπ‰æ√∑’Ë√Ÿâ®—°°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬‰¥â

π”¡“„™â‡ªìπµ—«¬“√—°…“‚√§ ‡™àπ ‚√§º‘«Àπ—ß πÈ”

‡À≈◊Õß‡ ’¬ º◊Ëπ§—π ¶à“‡™◊ÈÕ‚√§ æ¬“∏‘¿“¬„π ¡–‡√Áßµ—∫

≈¥√–¥—∫πÈ”µ“≈ πÕ°®“°π’È„πª√–‡∑»®’π¡’°“√π”√“°

ÀπÕπµ“¬À¬“°™π‘¥ S. tuberosa ¡“„™â√—°…“Õ“°“√‰Õ

«—≥‚√§ (¡≥±“·≈–§≥–, 2548) „πª√–‡∑»‰∑¬„™â

‡ªìπ¬“√—°…“‚√§º‘«Àπ—ß ¬“¢—∫æ¬“∏‘·≈–¬“¶à“‡À“

(Salalamp, 1996)  à«π∑“ß¥â“π°“√‡°…µ√π—ÈπÀπÕπ

µ“¬À¬“°‰¥â∂Ÿ°π”¡“„™â‡ªìπ “√°”®—¥·¡≈ß ÷́Ëß ¡

®‘µ√·≈– ÿ¿“æ (2534) √“¬ß“π«à“ ™“«∫â“ππ”√“°

ÀπÕπµ“¬À¬“°µ”≈–≈“¬πÈ”À¬Õ¥„ à·º≈ ‚§ °√–∫◊Õ

∑’Ë¡’ÀπÕπ‰™Õ¬Ÿà ÀπÕπ®–µ“¬À¡¥  Õ¥§≈âÕß°—∫°“√

√“¬ß“π¢Õß√—µπ“¿√≥å (2543) ∑’Ëæ∫«à“™“«∫â“ππ”

√“°ÀπÕπµ“¬À¬“°µ”≈–≈“¬πÈ”À√◊Õ·™à„ππÈ”¡—π

¡–æ√â“«∑“·º≈ —µ«å‡≈’È¬ß ‡æ◊ËÕªÑÕß°—π·¡≈ß ¶à“ÀπÕπ

∑’Ë‡°‘¥„π∫“¥·º≈ „™â©’¥ªÑÕß°—π·¡≈ß∑’Ë°—¥°‘π„∫¢Õß

µâπæ√‘°‰∑¬  “√ °—¥ÀπÕπµ“¬À¬“° (S. collinsae)

¡’§«“¡‡ªìπæ‘… ŸßµàÕÀπÕπ·¡≈ß«—π∫â“π (Musca

domestica L .) ( ‡≈“®π“·≈–ª√–§Õß, 2520)

√“°ÀπÕπµ“¬À¬“°∫¥≈–‡Õ’¬¥Õ—µ√“ 9 ‡ªÕ√å‡´Áπµå

º ¡„πÕ“À“√·≈–¡Ÿ≈‰°à “¡“√∂¬—∫¬—Èß°“√‡°‘¥¢Õß

ÀπÕπ·¡≈ß«—π„π¡Ÿ≈‰°à‰¥â (∏«—∏™—¬ ·≈–§≥–, 2545)

·≈–°“√„™â “√ °—¥∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 50 ‡ªÕ√å‡´Áπµå

¡’º≈°”®—¥‡ÀÁ∫‚§ (Boophilus microplus L.) √–¬–µ—«

ÕàÕπ‰¥â 100 ‡ªÕ√å‡´Áπµå °”®—¥µ—«‡µÁ¡«—¬‰¥â 93.3

‡ªÕ√å‡´Áπµå («’√–æ≈·≈–§≥–, 2536) °ƒ…≥“ (2525)

√“¬ß“π«à“  “√ °—¥®“°√“°ÀπÕπµ“¬À¬“°™π‘¥

S. curtisii ¡’§«“¡‡ªìπæ‘… ŸßµàÕ≈Ÿ°πÈ”¬ÿß≈“¬ (Aedes sp.)

·≈–≈Ÿ°πÈ”¬ÿß√”§“≠ (Culex sp.) ®“°√“¬ß“π¢Õß√—µµ‘¬“

·≈–æ‘∑¬“ (2542) æ∫«à“ ÀπÕπµ“¬À¬“°™π‘¥

S. collinsae ¬—ß¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ

°√–∑Ÿâº—° (Spodoptera litura Hubner) ‡™àπ‡¥’¬«

°—∫°“√»÷°…“¢Õß ÿ¿“≥’·≈–§≥– (2546) ∑’Ëæ∫«à“

°“√ °—¥ “√ÕÕ°ƒ∑∏‘Ï„π√“°ÀπÕπµ“¬À¬“°¥â«¬ ‡¡∑“

πÕ≈¡’º≈°“√¬—∫¬—Èß°“√°‘π¢ÕßÀπÕπ°√–∑Ÿâº—° ·≈–

ÀπÕπ„¬º—°‚¥¬¡’§à“ EC50 ∑’Ë 48 ™—Ë«‚¡ß ‡∑à“°—∫ 702.11

·≈– 129.22 ppm µ“¡≈”¥—∫

°“√»÷°…“„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

(1) »÷°…“«‘∏’°“√‡µ√’¬¡ “√ °—¥®“°ÀπÕπ

µ“¬À¬“°¥â«¬µ—« ∑”≈–≈“¬∑’Ë ‡À¡“– ¡„π°“√

ÕÕ°ƒ∑∏‘Ï¶à“·¡≈ß

(2) ‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï¶à“·¡≈ß¢Õß “√ °—¥®“°

ÀπÕπµ“¬À¬“°

Õÿª°√≥å·≈–«‘∏’°“√

     °“√‡µ√’¬¡µ—«Õ¬à “ß·≈–«‘∏’°“√ °—¥ :

‡°Á∫µ—«Õ¬à“ßÀπÕπµ“¬À¬“°®“°Õ”‡¿Õ¥à“π¢ÿπ∑¥

®—ßÀ«—¥π§√√“™ ’¡“ π” à«π√“°¡“≈â“ß·≈–À—Ëπ∫“ßÊ

º÷Ëß≈¡„Àâ·Àâßπ”‰ª∫¥„Àâ≈–‡Õ’¬¥ ∑”°“√ °—¥Õ¬à“ß

µàÕ‡π◊ËÕß‚¥¬„™â‡§√◊ËÕß °—¥™π‘¥ Soxhlet apparatus

‡ªìπ«‘∏’°“√ °—¥ “√ÕÕ°ƒ∑∏‘Ï®“°æ◊™‚¥¬„™âµ—«∑”≈–≈“¬

Õ‘π∑√’¬å (organic solvent) ∑’Ë¡’√–¥—∫§«“¡‡ªìπ¢—È«
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(polarity) µà“ß°—π‡æ◊ËÕ„Àâ‰¥â “√ °—¥°≈ÿà¡µà“ß°—πÕÕ°¡“

‰¥â·°à ‡Œ°‡´π ‰¥§≈Õ‚√¡’‡∑π ·≈–‡¡∑“πÕ≈ 70

‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫ „π°“√ °—¥„™âµ—«Õ¬à“ßæ◊™‡√‘Ë¡µâπ

300 °√—¡ „ à„π∂ÿßºâ“¢π“¥ 8 x 20 ‡´πµ‘‡¡µ√

„ à≈ß‰ª„π‡§√◊ËÕß °—¥ ®“°π—Èπ‡µ‘¡µ—«∑”≈–≈“¬

Õ‘π∑√’¬å‚¥¬‡µ‘¡‡Œ°‡´π≈ß‰ª°àÕπ ‡¡◊ËÕµ—«∑”≈–≈“¬

‡¥◊Õ¥ à«π¢Õßµ—«∑”≈–≈“¬∑’Ë °—¥ “√·≈â« ®–√–‡À¬

¢÷Èπ‰ª„π‡§√◊ËÕß§«∫·πàπ·≈–°≈—Ëπµ—«≈ß¡“°√–∑∫°—∫

µ—«Õ¬à“ßæ◊™≈ß‰ª„π¢«¥ °—¥„À¡à ‡ªìπ‡™àππ’È‰ª‡√◊ËÕ¬

‡¡◊ËÕ °—¥¥â«¬‡Œ°‡´π‡ √Á® ¡∫Ÿ√≥å ( “√∑’Ë¥Ÿ¥≈ß¡“„ 

‰¡à¡’ ’) ®÷ß‡ª≈’Ë¬πµ—«∑”≈–≈“¬‡ªìπ‰¥§≈Õ‚√¡’‡∑π ·≈–

‡¡∑“πÕ≈ 70 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫ ‚¥¬µ—«∑”≈–≈“¬

∑—ÈßÀ¡¥®–„™âª√‘¡“µ√ 1,500 ¡‘≈≈‘≈‘µ√ π” “√≈–≈“¬

∑’Ë‰¥â‰ª√–‡À¬µ—«∑”≈–≈“¬ÕÕ°„ÀâÀ¡¥¥â«¬ rotary

evaporator ®–‰¥â “√ °—¥∑’Ë„™â„π°“√∑¥ Õ∫

ª√– ‘∑∏‘¿“æ°—∫·¡≈ß∑¥ Õ∫

°“√·¬° “√ °—¥‚¥¬§Õ≈—¡πå‚§√¡“‚µ°√“ø’:

°“√·¬° “√ °—¥‡ªìπ¢—ÈπµÕπ¢Õß°“√π” “√ °—¥

À¬“∫‰¥§≈Õ‚√¡’‡∑π¢ÕßÀπÕπµ“¬À¬“°‰ª·¬°·≈–

∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’§Õ≈—¡πå‚§√¡“‚µ°√“øï ‚¥¬„™â

´‘≈‘°“‡®≈ 60 (¢π“¥Õπÿ¿“§ 0.063-0.200 ¡‘≈≈‘‡¡µ√)

ª√‘¡“≥ 60 °√—¡ ‡ªìπ‡ø ∑’ËÕ¬Ÿà°—∫∑’Ë (stationary phase)

 ”À√—∫°“√‡µ√’¬¡§Õ≈—¡πå®–„™â ”≈’√Õß‡æ◊ËÕªÑÕß°—π

°“√‰À≈ÕÕ°¢Õß´‘≈‘°“‡®≈ º ¡ ‘́≈‘°“‡®≈°—∫ 100

‡ªÕ√å‡´Áπµå‡Œ°‡´π‡∑≈ß„π§Õ≈—¡πå√Õ„Àâºß´‘≈‘°“

µ°µ–°Õπ ‡ªî¥§Õ≈—¡πå„Àâ “√≈–≈“¬‰À≈®π Ÿß

‡Àπ◊Õ√–¥—∫ ‘́≈‘°“ª√–¡“≥ 0.5 ‡´πµ‘‡¡µ√ ª√—∫º‘«Àπâ“

„Àâ‡√’¬∫ º ¡ ‘́≈‘°“‡®≈°—∫ “√ °—¥∫¥„Àâ≈–‡Õ’¬¥

®π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (Õ—µ√“ à«πª√–¡“≥ 30 °√—¡

µàÕ “√ °—¥ 1 °√—¡) ‚ª√¬∫π§Õ≈—¡πå∑’≈–πâÕ¬®πÀ¡¥

∑”°“√™–¥â«¬µ—«∑”≈–≈“¬Õ‘π∑√’¬åµ“¡≈”¥—∫¥—ßπ’È ‡Œ°‡´π

100‡ªÕ√å‡´Áπµå, ‡Õ∑∑‘≈Õ–´‘‡µ∑„π‡Œ°‡´π 30 ‡ªÕ√å‡´Áπµå,

‡Õ∑∑‘≈Õ– ‘́ ‡µ∑„π‡Œ°‡´π 50 ‡ªÕ√å ‡´Áπµå ,

‡Õ∑∑‘≈Õ– ‘́‡µ∑ 100 ‡ªÕ√å‡´Áπµå, ‡Õ∑∑‘≈Õ– ‘́‡µ∑

„π‡¡∑“πÕ≈ 50 ‡ªÕ√å‡ Á́πµå ·≈– ‡¡∑“πÕ≈ 100

‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ª√‘¡“µ√ “√≈–≈“¬∑’Ë„™â

§◊Õ 500 ¡‘≈≈‘≈‘µ√  “√≈–≈“¬∑’Ë‰¥âπ”‰ª√–‡À¬

µ—«∑”≈–≈“¬ÕÕ°‡™àπ°—π

°“√∑¥ Õ∫ƒ∑∏‘Ï¶à“·¡≈ß: ‡ªìπ¢—ÈπµÕπ°“√

§—¥‡≈◊Õ° “√ °—¥À¬“∫®“°æ◊™µ—«Õ¬à“ß∑’Ë‰¥â®“°

°√–∫«π°“√ °—¥Õ¬à“ßµàÕ‡π◊ËÕß°—∫·¡≈ß∑¥ Õ∫ 3 ™π‘¥

§◊Õ ÀπÕπ°√–∑Ÿâº—° (Spodoptera litura Hubner) «—¬ 2

∑¥ Õ∫‚¥¬«‘∏’„Àâ°‘π„∫æ◊™∑’Ë®ÿà¡ “√ °—¥ (feeding leaf

disc) µ—«‡µÁ¡«—¬¥â«ßß«ß¢â“«‚æ¥ (Sitophilus zeamais

Motschulsky) ∑¥ Õ∫‚¥¬«‘∏’ —¡º— °—∫º‘«∑’Ëæàπ “√ °—¥

(rasidual film) ·≈–≈Ÿ°πÈ”¬ÿß≈“¬ (Aedes aegypti

Linnaeus) «—¬ 3 ∑¥ Õ∫‚¥¬«‘∏’„ à≈Ÿ°πÈ”≈ß‰ª„π

 “√≈–≈“¬ (test with aqueous dispersion) ¡’°“√∑¥≈Õß

3 «‘∏’°“√ ‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫°≈‰°°“√‰¥â√—∫ “√¢Õß

·¡≈ß∑’Ë„™â∑¥ Õ∫ ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫

Completely Randomized Design (CRD)

«‘∏’„Àâ°‘π„∫æ◊™∑’Ë®ÿà¡ “√ °—¥ ‡ªìπ°“√

∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥„π≈—°…≥–°‘πµ“¬

(stomach poison) ‚¥¬„™âÀπÕπ°√–∑Ÿâº—°«—¬ 2 (Õ“¬ÿ

5 «—π) ®”π«π 10 µ—«µàÕ´È” ∑”°“√∑¥≈Õß 10 ´È”

ª≈àÕ¬µ—«ÀπÕπ„Àâ°‘π∫π™‘Èπ§–πâ“ (µ—¥‡ªìπ™‘Èπ°≈¡

‚¥¬„™â cork boror ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 21 ¡‘≈≈‘‡¡µ√)

∑’Ë®ÿà¡¥â«¬ “√≈–≈“¬∑’ËµâÕß°“√∑¥ Õ∫∑’Ë√–¥—∫§«“¡

‡¢â¡¢âπ 500, 1,000, 2,000 ·≈– 4,000 ppm „π

°≈àÕßæ≈“ µ‘°„ √Ÿª°≈¡¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 5

‡´πµ‘‡¡µ√  Ÿß 2 ‡´πµ‘‡¡µ√ ∑‘Èß‰«â 24 ™—Ë«‚¡ß

·≈â«‡ª≈’Ë¬π„ÀâÕ“À“√ª°µ‘ §◊Õ ™‘Èπº—°§–πâ“∑’Ë‰¡à®ÿà¡

 “√„¥Ê‡≈¬ µ√«®π—∫°“√µ“¬·≈–°“√√Õ¥™’«‘µ¢Õß

ÀπÕπ∑ÿ° 24 ™—Ë«‚¡ß ®π°√–∑—Ëß‡¢â“¥—°·¥â·≈–≈Õ°

§√“∫‡ªìπµ—«‡µÁ¡«—¬

«‘∏’ —¡º— °—∫º‘«∑’Ëæàπ “√ °—¥ ‡ªìπ°“√∑¥ Õ∫

§«“¡‡ªìπæ‘…¢Õß “√ °—¥À¬“∫µàÕ¥â«ßß«ß¢â“«‚æ¥

„π≈—°…≥– —¡º— µ“¬ (contact poison) ¥—¥·ª≈ß®“°

°“√∑¥≈Õß¢Õßæπ—  (2537) ‚¥¬π” “√ °—¥‡®◊Õ®“ß

¥â«¬Õ– ‘́‚µπ„Àâ‰¥â§«“¡‡¢â¡¢âπ 2,000 ·≈– 5,000 ppm

(‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√) æàπ≈ß∫π¥â“π„π¢Õß®“π

∑¥≈Õß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 10 ‡´πµ‘‡¡µ√ ∑—Èß 2 Ω“Ê

≈– 2 ¡‘≈≈‘≈‘µ√‚¥¬‡§√◊ËÕßæàπ “√™π‘¥ Potterûs spray

tower §«“¡¥—π 15 ªÕπ¥åµàÕµ“√“ßπ‘È« ∫√√®ÿ “√„π

‡§√◊ËÕßæàπ§√—Èß≈– 2 ¡‘≈≈‘≈‘µ√ ∑”°“√∑¥≈Õß 10 ´È”

µàÕÀπ÷ËßÀπà«¬°“√∑¥≈Õß ª≈àÕ¬¥â«ßß«ß¢â“«‚æ¥ 10 µ—«
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µàÕÀπ÷Ëß®“π∑¥≈Õß (1 È́”) ‡æ◊ËÕ„Àâ·¡≈ß —¡º— °—∫

 “√∑’Ëæàπ‡§≈◊Õ∫‰«â µ√«®π—∫°“√µ“¬¢Õß·¡≈ß∑’Ë 24 ·≈–

48 ™—Ë«‚¡ß

«‘∏’°“√„ à≈Ÿ°πÈ”≈ß‰ª„π “√≈–≈“¬ ‡ªìπ«‘∏’

°“√∑¥ Õ∫ “√¶à“·¡≈ß‚¥¬°“√ª≈àÕ¬·¡≈ß≈ß„π

 “√≈–≈“¬¢Õß “√¶à“·¡≈ßÕ—µ√“µà“ßÊ °—π ·≈â«π—∫

®”π«π·¡≈ß∑’Ëµ“¬∑’Ë‡«≈“ 24 ·≈– 48 ™—Ë«‚¡ß ¡—°„™â

«‘∏’π’È°—∫≈Ÿ°πÈ”¬ÿß·≈–·¡≈ß„ππÈ” (¡“π‘µ¬å, 2543)

´÷Ëß¥—¥·ª≈ß°“√∑¥≈Õß®“° Attri ·≈– Prasad (1980)

·≈–µ“¡¡“µ√∞“π¢Õß WHO (1963) ‚¥¬π”≈Ÿ°πÈ”

¬ÿß≈“¬«—¬ 3 ®”π«π 10 µ—« ª≈àÕ¬≈ß„ππÈ”∑’Ë¡’ “√

∑’Ë µâ Õß°“√∑¥ Õ∫„π√–¥—∫§«“¡ ‡¢â¡¢âπµà “ ßÊ

„πª√‘¡“µ√ 20 ¡‘≈≈‘≈‘µ√ „π¢«¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

4 ‡´πµ‘‡¡µ√  Ÿß 8 ‡´πµ‘‡¡µ√ ∑”°“√∑¥≈Õß 5 ´È”

µàÕ§«“¡‡¢â¡¢âπ ∫—π∑÷°®”π«π≈Ÿ°πÈ”¬ÿß∑’Ë‡«≈“  24 ·≈–

48 ™—Ë«‚¡ß

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√·µà≈–

fraction: °“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√·µà≈–

fraction ∑’Ë‰¥â®“°°“√·¬° “√ °—¥‚¥¬§Õ≈—¡πå

‚§√¡“‚µ°√“øï «à“ fraction „¥¡’§«“¡‡ªìπæ‘… Ÿß ÿ¥

µàÕ·¡≈ß ‚¥¬‡≈◊Õ°·¡≈ß∑¥ Õ∫ §◊Õ ≈Ÿ°πÈ”¬ÿß≈“¬

‡π◊ËÕß®“°¡’§«“¡‰«µàÕ “√ °—¥¡“°∑’Ë ÿ¥·≈–‡≈’È¬ß‡æ‘Ë¡

ª√‘¡“≥‰¥âßà“¬ ∑”„Àâ‰¥â≈Ÿ°πÈ”¬ÿß∑’ËÕ¬Ÿà„π«—¬‡¥’¬«°—π¡“

∑¥ Õ∫¥â«¬ ∑”°“√∑¥ Õ∫ “√ °—¥¢Õß “√·µà≈–

fraction °—∫≈Ÿ°πÈ”¬ÿß≈“¬«—¬ 3 ¥â«¬«‘∏’°“√„ à≈Ÿ°πÈ”≈ß

‰ª„π “√≈–≈“¬ ‚¥¬≈–≈“¬ “√ °—¥∑’Ë‰¥â„πÕ–´‘‚µπ

°àÕπ ®“°π—Èπ®÷ßπ”‰ª≈–≈“¬„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ 4 √–¥—∫

§◊Õ 125, 250, 500, ·≈– 1,000 ppm  à«πµ—«§«∫§ÿ¡

„™âÕ–´‘‚µπ≈–≈“¬„ππÈ” ∑”°“√∑¥≈Õß 5 ́ È” „™â≈Ÿ°πÈ”¬ÿß

10 µ—«µàÕ´È” µ√«®º≈∑’Ë‡«≈“ 24 ·≈– 48 ™—Ë«‚¡ß

‡π◊ËÕß®“°Õ—µ√“°“√µ“¬¢Õß≈Ÿ°πÈ”¬ÿß„π F6 ·≈–

F7 „°≈â‡§’¬ß°—π ‚¥¬¡’ª√‘¡“≥°“√µ“¬ Ÿß∑’Ë ÿ¥ ·≈–„π

fraction ∑—Èß Õß¬—ß„™â√–∫∫µ—«∑”≈–≈“¬„π¢—ÈπµÕπ

°“√·¬°‚¥¬§Õ≈—¡πå‚§√¡“‚µ°√“øï‡À¡◊Õπ°—π ®÷ßπ”

 “√ °—¥∑’Ë‰¥â¡“√«¡°—π ≈–≈“¬ “√ °—¥„π‡¡∑“πÕ≈

ª≈àÕ¬„Àâ “√≈–≈“¬µ°º≈÷° ®“°π—Èπ®÷ßπ”º≈÷°‰ª°√Õß

·≈–≈â“ß¥â«¬‡¡∑“πÕ≈®π –Õ“¥®–‰¥âº≈÷° ’¢“«

√Ÿª√à“ß·∫∫Õ —≥∞“π ‡°Á∫º≈÷°‡æ◊ËÕπ”‰ªµ√«® Õ∫

‚¥¬ TLC ‡ª√’¬∫‡∑’¬∫°—∫ “√¡“µ√∞“π rotenone

«‘‡§√“–Àåº≈‚¥¬°“√«‘‡§√“–Àå§à“ LD50

(Median Lethal Dose) ‚¥¬«‘∏’ Probit analysis (Finney,

1971) ‚¥¬„™â‚ª√·°√¡ QuantX 13  ·≈–«‘‡§√“–Àå

§«“¡·ª√ª√«π‚¥¬„™â F-test ·≈– ‡ª√’¬∫‡∑’¬∫

§à“‡©≈’Ë¬¥â«¬ Duncanûs multiple range test (DMRT)

∑’Ë√–¥—∫ 95 ‡ªÕ√å‡´Áπµå

º≈°“√«‘®—¬·≈–«‘®“√≥åº≈

 °—¥ “√ÕÕ°ƒ∑∏‘Ï®“°ÀπÕπµ“¬À¬“°‚¥¬

«‘∏’°“√ °—¥Õ¬à“ßµàÕ‡π◊ËÕß ‚¥¬„™âµ—«∑”≈–≈“¬Õ‘π∑√’¬å

∑’Ë¡’√–¥—∫§«“¡‡ªìπ¢—È«®“°µË”‰ª Ÿß‰¥â·°à ‡Œ°‡´π

‰¥§≈Õ‚√¡’‡∑π ·≈–‡¡∑“πÕ≈ 70 ‡ªÕ√å‡´Áπµå

‡¡◊ËÕ°“√ °—¥‡ √Á® ¡∫Ÿ√≥å æ∫«à“ „π à«π¢ÕßÀπÕπ

µ“¬À¬“°‰¥âª√‘¡“≥ “√ °—¥À¬“∫‡∑à“°—∫ 0.9, 1.0 ·≈–

8.6 ‡ªÕ√å‡´Áπµå (w/w)

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥®“°

ÀπÕπµ“¬À¬“°µàÕÀπÕπ°√–∑Ÿâº—° ‚¥¬«‘∏’„Àâ°‘π„∫æ◊™

∑’Ë®ÿà¡ “√ °—¥ æ∫«à“ „π à«π¢Õß “√ °—¥®“°ÀπÕπ

µ“¬À¬“°  “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π· ¥ß§«“¡

‡ªìπæ‘… Ÿß ÿ¥ ‚¥¬∑’Ë∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 40,000 ppm

¡’Õ—µ√“°“√µ“¬ 46 ‡ªÕ√å‡´Áπµå  à«π “√ °—¥∑’Ë¡’æ‘…

√Õß≈ß¡“ §◊Õ  “√ °—¥À¬“∫ ‡¡∑“πÕ≈ 70 ‡ªÕ√å‡´Áπµå

·≈– “√ °—¥À¬“∫‡Œ°‡´π µ“¡≈”¥—∫ ‡¡◊ËÕπ”Õ—µ√“

°“√µ“¬¢ÕßÀπÕπ°√–∑Ÿâº—°®“° “√ °—¥À¬“∫‡Œ°‡´π

 “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π ·≈– “√ °—¥À¬“∫

‡¡∑“πÕ≈ 70 ‡ªÕ√å‡´Áπµå ¡“∑”°“√«‘‡§√“–Àå F-test

æ∫«à“ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 5,000 ppm ‰¡à¡’§«“¡

·µ°µà“ß∑“ß ∂‘µ‘  à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 10,000,

20,000 ·≈– 40,000 ppm Õ—µ√“°“√µ“¬¢ÕßÀπÕπ

°√–∑Ÿâº—°¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

¥—ß· ¥ß„πµ“√“ß∑’Ë 1

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥®“°

ÀπÕπµ“¬À¬“°µàÕ¥â«ßß«ß¢â“«‚æ¥ ‚¥¬«‘∏’ —¡º— 

°—∫º‘«∑’Ëæàπ “√ °—¥∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 20,000 ·≈–

50,000 ppm ∑’Ë 48 ™—Ë«‚¡ß æ∫«à“ „π à«π¢Õß “√

 °—¥ÀπÕπµ“¬À¬“°  “√ °—¥À¬“∫‡¡∑“πÕ≈70

‡ªÕ√å‡´Áπµå· ¥ß§«“¡‡ªìπæ‘…µàÕ¥â«ßß«ß¢â“«‚æ¥ Ÿß∑’Ë ÿ¥

‚¥¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 50,000 ppm ¡’Õ—µ√“°“√µ“¬
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48 ‡ªÕ√å‡´Áπµå  à«π “√ °—¥∑’Ë¡’æ‘…√Õß≈ß¡“ §◊Õ

 “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π·≈– “√ °—¥À¬“∫

‡Œ°‡´π µ“¡≈”¥—∫ ‡¡◊ËÕπ”Õ—µ√“°“√µ“¬¢Õß¥â«ßß«ß¢â“«‚æ¥

®“° “√ °—¥À¬“∫‡Œ°‡´π  “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π

·≈– “√ °—¥À¬“∫‡¡∑“πÕ≈ 70 ‡ªÕ√å‡ Á́πµå¡“∑”°“√

«‘‡§√“–Àå F-test æ∫«à“ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 20,000 ppm

‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘  à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

50,000 ppm Õ—µ√“°“√µ“¬¢Õß¥â«ßß«ß¢â“«‚æ¥

¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ ¥—ß· ¥ß

„πµ“√“ß∑’Ë 2

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥®“°

ÀπÕπµ“¬À¬“°µàÕ≈Ÿ°πÈ”¬ÿß≈“¬«—¬ 3 ‚¥¬«‘∏’°“√„ à

≈Ÿ°πÈ”≈ß‰ª„π “√≈–≈“¬ æ∫«à“ ∑’Ë 48 ™—Ë«‚¡ß

„π à «π¢Õ ßÀπÕπµ “ ¬À¬ “°  “ √ °— ¥À¬ “∫

‰¥§≈Õ‚√¡’‡∑π· ¥ß§«“¡‡ªìπæ‘… Ÿß ÿ¥ ‚¥¬∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 250 ppm ¡’Õ—µ√“°“√µ“¬ 60 ‡ªÕ√å‡´Áπµå

·≈–∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 500, 1,000 ·≈– 2,000 ppm

¡’Õ—µ√“°“√µ“¬ 100 ‡ªÕ√å‡ Á́πµå  à«π “√ °—¥∑’Ë¡’æ‘…

√Õß≈ß¡“ §◊Õ  “√ °—¥À¬“∫‡Œ°‡´π ·≈– “√ °—¥À¬“∫

‡¡∑“πÕ≈ 70 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ‡¡◊ËÕπ”Õ—µ√“°“√µ“¬

¢Õß≈Ÿ°πÈ”¬ÿß≈“¬®“° “√ °—¥À¬“∫‡Œ°‡´π  “√ °—¥

À¬“∫‰¥§≈Õ‚√¡’‡∑π ·≈– “√ °—¥À¬“∫ 70 ‡ªÕ√å‡´Áπµå

‡¡∑“πÕ≈ ¡“∑”°“√«‘‡§√“–Àå F-test æ∫«à“ ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 250, 500 ·≈– 1,000 ppm Õ—µ√“

°“√µ“¬¢Õß≈Ÿ°πÈ”¬ÿß≈“¬¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99 ‡ªÕ√å‡´Áπµå

 à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2,000 ppm ‰¡à¡’§«“¡·µ°µà“ß

∑“ß ∂‘µ‘  ¥—ß· ¥ß„πµ“√“ß∑’Ë 3

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√·µà≈–

fraction À≈—ß®“°µ√«®º≈∑’Ë‡«≈“ 24 ·≈– 48 ™—Ë«‚¡ß

æ∫«à“ F7 ¡’§«“¡‡ªìπæ‘…µàÕ≈Ÿ°πÈ”¬ÿß≈“¬ Ÿß∑’Ë ÿ¥‚¥¬

¡’§à“ LC50 13 ppm √Õß≈ß¡“ §◊Õ F6 ¡’§à“ LC50 14

ppm ·≈– F5 ¡’§à“ LC50 15 ppm (µ“√“ß∑’Ë 4)

®“°¿“æ∑’Ë 1 ‡¡◊ËÕ∑”°“√µ√«® Õ∫ “√

ÕÕ°ƒ∑∏‘Ï¢Õß “√ °—¥ÀπÕπµ“¬À¬“°¥â«¬ TLC

‚¥¬„™â‚√∑’‚ππ´÷Ëß‡ªìπ‰Õ‚´ø≈“‚«πÕ¬¥å™π‘¥Àπ÷Ëß

‡ªìπ “√¡“µ√∞“π‡ª√’¬∫‡∑’¬∫ ´÷Ëß‰¡àæ∫‚√∑’‚ππ„π

 “√ °—¥ ®÷ß‡ªìπ‰ª‰¥â«à“  “√ °—¥¡’‚√∑’‚ππ„π

ª√‘¡“≥πâÕ¬À√◊Õ‰¡à¡’‚√∑’‚ππ ÷́Ëß°“√µ√«® Õ∫¥â«¬

TLC Õ“®‡ªìπ«‘∏’°“√∑’Ë‰¡à¡’§«“¡≈–‡Õ’¬¥æÕ∑’Ë®–„™â

µ√«® Õ∫‚√∑’‚ππ ¥—ßπ—Èπ®÷ß§«√∑”°“√»÷°…“‚¥¬„™â

«‘∏’‚§√¡“‚µ°√“øïÕ◊ËπÊ ‡æ‘Ë¡‡µ‘¡ À√◊ÕÕ’°π—¬Àπ÷Ëß

§◊Õ  “√ÕÕ°ƒ∑∏‘Ï∑’Ëæ∫„π “√ °—¥‡ªìπ “√„π°≈ÿà¡Õ◊Ëπ

®“°°“√√“¬ß“π¢Õß Kinoshita ·≈– Mori (1996) °≈à“««à“

„π “√ °—¥ÀπÕπµ“¬À¬“°ª√–°Õ∫¥â«¬ “√„π°≈ÿà¡

polycyclic alkaloids À≈“¬™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ

„π°“√¶à“·¡≈ß ‡™àπ stemonine, stenin ·≈–

stemospironin (Koyanma and Oda, 1970)

·≈–®“°°“√√“¬ß“π¢Õß Peter ·≈– Lee (1997)

°Áæ∫«à“ stemoamide ‡ªìπ alkaloid ∑’Ë·¬°‰¥â®“°

 “√ °—¥ÀπÕπµ“¬À¬“° (S. tuberosa)  ¡’»—°¬¿“æ

„π°“√¶à“·¡≈ß‰¥â¥’  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß ÿ¿“≥’

·≈–§≥– (2546) ∑’Ëæ∫«à“ÀπÕπµ“¬À¬“°  (S. tuberose)

¡’ª√– ‘∑∏‘¿“æ Ÿß„π≈—°…≥– —¡º— µ“¬µàÕ¥â«ß∂—Ë«‡¢’¬«

(Callosobruchus maculatus) ·≈–º≈°“√¬—∫¬—Èß°“√°‘π

Õ“À“√¢ÕßÀπÕπ„¬º—° ·≈–ÀπÕπ°√–∑Ÿâº—°  à«π

°“√µ√«® Õ∫¥â«¬  HPLC-ELSD  ‚¥¬ Ren ·≈–

§≥– (2006 )æ∫ “√ª√–°Õ∫ 4 ™π‘¥ ‰¥â·°à

neotuberostemonine,  tuberospironine, croomine ·≈–

stemoninine  Jiwajinda ·≈–§≥– (2001) √“¬ß“π«à“

æ∫ “√°≈ÿà¡ alkaloid „π√“°ÀπÕπµ“¬À¬“°

(S. collinsae) ‰¥â·°à stemofoline ·≈– 16,17-didehydro-

16-(E)-stemofoline ´÷Ëß¡’ƒ∑∏‘Ï°”®—¥·¡≈ß»—µ√Ÿæ◊™

‡™àπ ÀπÕπ°—¥°‘π„∫ ·≈–‡æ≈’È¬ÕàÕπ πÕ°®“°π’È¬—ß

°”®—¥‡™◊ÈÕ “‡Àµÿ‚√§æ◊™ ‡™àπ Rhizoctonia solani ·≈–

Erwinia carotovora √«¡∑—Èß¡’æ‘…„π°“√¶à“≈Ÿ°πÈ”¬ÿß≈“¬

(π—π∑«—π·≈–Õ√πÿ™, 2543) ®“°°“√»÷°…“§√—Èßπ’È∑”„Àâ

 “¡“√∂ √ÿª‰¥â«à“ °“√ °—¥ “√„π√“°ÀπÕπµ“¬À¬“°

¥â«¬ dichloromethane ∑”„Àâ‰¥â “√ÕÕ°ƒ∑∏‘Ï

∑’Ë¡’»—°¬¿“æ„π°“√¶à“·¡≈ß‰¥â¥’ À“°¡’°“√»÷°…“

 “√ÕÕ°ƒ∑∏‘Ï¥â«¬«‘∏’°“√∑’Ë≈–‡Õ’¬¥®–‰¥â “√∫√‘ ÿ∑∏‘Ï

∑’Ëπ”¡“ Ÿà°“√ —ß‡§√“–Àå “√ ÷́Ë ß ‡ªìπ·π«∑“ß

„π°“√π”‰ª„™â§«∫§ÿ¡·¡≈ß„πÕπ“§µ
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‡Õ° “√Õâ“ßÕ‘ß

°ƒ…≥“ ¿Ÿµ§“¡. 2525. √«∫√«¡√“¬ß“π°“√»÷°…“

√“°ÀπÕπµ“¬À¬“°. ‡™’¬ß„À¡à‡¿ —™ “√.

1(1) : 28-34.

‡µÁ¡  ¡‘µ‘π—π∑å. 2523. ™◊ËÕæ—π∏ÿå‰¡â·Ààßª√–‡∑»‰∑¬.

°√¡ªÉ“‰¡â. Àπâ“ 314.

∏«—∏™—¬, »ÿ¿ª√–¥‘…∞å, «‘‚√®πå, °‘µ‘§ÿ≥, √ÿàß®√— 

Àÿµ–‡®√‘≠,  —≠™—¬, ®µÿ√ ‘∑∏“·≈– ÿ∑∏“æ—π∏ÿå

‚æ∏‘Ï°”‡π‘¥. 2545. °“√„™â√“° ¡ÿπ‰æ√

ÀπÕπµ“¬À¬“°º ¡„πÕ“À“√·≈–¡Ÿ≈‰°à

‡æ◊ËÕ§«∫§ÿ¡ÀπÕπ·¡≈ß«—π. ·°àπ‡°…µ√.

30(2) : 137-145.

π‘®»‘√‘ ‡√◊Õß√—ß ’ ·≈–æ–¬Õ¡  µ—πµ‘«—≤πå. 2534.

æ◊™ ¡ÿπ‰æ√.  ”π—°æ‘¡æå‚§‡¥’¬π ‚µ√å :

«—ß∫Ÿ√æ“  °√ÿß‡∑æœ.

π—π∑«—π ∫ÿ≥¬–ª√–¿—»√ ·≈–Õ√πÿ™ ‚™§™—¬‡®√‘≠æ√.

2543.  ¡ÿπ‰æ√æ◊Èπ∫â“π. ∫√‘…—∑ª√–™“™π

®”°—¥  °√ÿß‡∑æœ.

æ–¬Õ¡ µ—πµ‘«—≤πå. 2521.  ¡ÿπ‰æ√.  ¡“§¡ ¡ÿπ

‰æ√·Ààßª√–‡∑»‰∑¬. Àπâ“ 142.

æπ—  «ß»å«√√≥. 2537. °“√„™â “√ °—¥®“°¢à“

(Alpinia galangal L.) ‡æ◊ËÕªÑÕß°—π°”®—¥

¥â«ß∂—Ë«‡¢’¬« (Callosobruchus maculates F.)

.«‘∑¬“π‘æπ∏åª√‘≠≠“«‘∑¬“»“ µ√¡À“

∫—≥±‘µ “¢“«‘™“ °’Ø«‘∑¬“ ∫—≥±‘µ«‘∑¬“≈—¬

¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

¡“π‘µ¬å π“§ ÿ«√√≥. 2543. ª√– ‘∑∏‘¿“æ¢Õß

 “√ °—¥ –‡¥“·≈–πÈ”¡—π –‡¥“µàÕ≈Ÿ°πÈ”

¬ÿ ß≈“¬·≈–¬ÿ ß√”§“≠. «“√ “√°’Ø·≈–

 —µ««‘∑¬“. 22(2) : 138-150.

¡≥±“  «ß»å¡≥’‚√®πå,  ÿ√—µπå«¥’  ®‘«–®‘π¥“,

»‘√‘«√√≥ ∫ÿ√’§” ·≈–√ß√Õß ÀÕ¡À«≈

2548. ÀπÕπµ“¬À¬“° : æ◊™∑’Ë‡√’¬°™◊ËÕ

‡ À ¡◊ Õ π °— π · µà ‡ ªì π æ◊ ™ µà “ ß ™ π‘ ¥ °— π .

«“√ “√¢à“«»Ÿπ¬åœ.19(2) :  20.23.

√—µµ‘¬“ π«≈À≈â“ ·≈–æ‘∑¬“   √«¡»‘√‘. 2542.

°“√§—¥‡≈◊Õ° ¡ÿπ‰æ√ªÑÕß°—π°”®—¥ÀπÕπ

°√–∑Ÿâº—°.«“√ “√‡°…µ√. 15(2) : 192-202.

√—µπ“¿√≥å æ√À¡»√—∑∏“. 2543. °“√ °—¥ “√

ÕÕ°ƒ∑∏‘Ï®“°‚≈àµ‘Íπ ÀπÕπµ“¬À¬“°

·≈– –‡¥“. ‡Õ° “√°“√Ωñ°Õ∫√¡°“√ °—¥

 “√ÕÕ°ƒ∑∏‘Ï®“°‚≈àµ‘Íπ ÀπÕπµ“¬À¬“°

·≈– –‡¥“„π°“√ªÑÕß°—π·≈–°”®—¥»—µ√Ÿæ◊™.

  ∂ “ ∫— π «‘ ®— ¬·≈–æ—≤π“° “√º≈‘ µ  “√

∏√√¡™“µ‘ °√¡«‘™“°“√‡°…µ√. 52 Àπâ“.

‡≈“®π“ ∏’√¿—∑√ °ÿ≈ ·≈–ª√–§Õß æ—π∏ÿåÕÿ‰√. 2520.

°“√»÷°…“æ‘…¢ÕßÀπÕπµ“¬À¬“°∑’Ë¡’°—∫

À π Õ π · ¡ ≈ ß «— π ∫â “ π . « “ √  “ √°√¡

«‘∑¬“»“ µ√å°“√·æ∑¬å. 19(4) : 217-227.

«’√–æ≈ ®—π∑√å «√√§å  ∂“æ√ ®‘µµª“≈æß»å

·≈–πßπÿ™ ®—π∑√“™. 2536. ª√– ‘∑∏‘¿“æ

¢ÕßÀπÕπµ“¬À¬“°µàÕ‡ÀÁ∫‚§. «“√ “√

‡°…µ√»“ µ√å ( “¢“«‘∑¬å). 27 : 336-340.

 ¡®‘µ√ æß…åæß—π ·≈– ÿ¿“æ ¿Ÿàª√–‡ √‘∞. 2534.

æ◊™°‘π‰¥â·≈–æ◊™¡’æ‘…„πªÉ“ ‡¡◊Õß‰∑¬.

 ”π—°æ‘¡æå‚§‡¥’¬π ‚µ√å : «—ß∫Ÿ√æ“

°√ÿß‡∑æœ.167 Àπâ“.

 ÿ¿“≥’ æ‘¡æå ¡“π  √—µπ“¿√≥å æ√À¡»√—∑∏“

·≈– —ß«“≈¬å  ¡∫Ÿ√≥å. 2546.  “√ °—¥

®“°ÀπÕπµ“¬À¬“° (Stemona sp . )

‡æ◊ËÕ°“√§«∫§ÿ¡·¡≈ß»—µ√Ÿæ◊™ „π °“√ª√–™ÿ¡

«‘™“°“√Õ“√—°¢“æ◊™·Ààß™“µ‘§√—Èß∑’Ë 6 ≥

‚√ß·√¡‚´øî ‡∑≈√“™“ÕÕ§‘¥¢Õπ·°àπ

«—π∑’Ë 24-27 æƒ»®‘°“¬π 2546. Àπâ“ 22.

 ÿ∑∏“æ—π∏å ‚æ∏‘Ï°”‡π‘¥. 2544. °“√»÷°…“§«“¡‡ªìπ‰ª‰¥â

„π° “ √ „™â  ¡ÿ π ‰æ√ÀπÕπµ“¬À¬ “°

º ¡Õ“À“√‰°à‡æ◊ËÕ§«∫§ÿ¡ª√‘¡“≥ÀπÕπ

·¡≈ß«—π„π¡Ÿ≈‰°à . «‘∑¬“π‘æπ∏å«‘∑¬“

»“ µ√¡À“∫—≥±‘µ  “¢“‡∑§‚π‚≈¬’‡æ◊ËÕ

°“√æ—≤π“∑√—æ¬“°√≥å ∫—≥±‘µ«‘∑¬“≈—¬

¡À“«‘∑¬“≈—¬¡À‘¥≈.
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µ“√“ß∑’Ë 1.   º≈¢Õß “√ °—¥®“°ÀπÕπµ“¬À¬“°µàÕÀπÕπ°√–∑Ÿâº—° ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß

™π‘¥ “√ °—¥ ‡ªÕ√å‡´Áπµå°“√µ“¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ (ppm)1/

5,000 10,000 20,000 40,000

 “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π 4 a2/ 24 a 32 a 46 a

 “√ °—¥À¬“∫‡¡∑“πÕ≈ 70 ‡ªÕ√å‡ Á́πµå 2 a  8 b 18 b 24 b

 “√ °—¥À¬“∫‡Œ°‡´π 10 a 10 b 16 b 22 b

F-test  ns   *   *   *
1/ §à“‡©≈’Ë¬Õ—µ√“°“√µ“¬‡ªìπ‡ªÕ√å‡´Áπµå¢ÕßÀπÕπ°√–∑Ÿâº—°®“° 5 ´È” ª√—∫‚¥¬„™â Ÿµ√ Abbott (1925)
2/ §à “ ‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√¿“…“Õ—ß°ƒ…‡À¡◊Õπ°—π„π§Õ≈—¡πå ‡¥’¬«°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë √–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå ‚¥¬«‘∏’ DMRT

ns ‰¡à·µ°µà“ß∑“ß ∂‘µ‘

* ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå

µ“√“ß∑’Ë 2.  º≈¢Õß “√ °—¥®“°ÀπÕπµ“¬À¬“°µàÕµ—«‡µÁ¡«—¬¥â«ßß«ß¢â“«‚æ¥ ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß

™π‘¥ “√ °—¥ ‡ªÕ√å‡´Áπµå°“√µ“¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ (ppm)1/

20,000 50,000

 “√ °—¥À¬“∫ 70 ‡ªÕ√å‡ Á́πµå‡¡∑“πÕ≈ 22 a2/ 48 a

 “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π  14 a 18 b

 “√ °—¥À¬“∫‡Œ°‡´π   8 a 14 b

F-test    ns  **
1/ §à“‡©≈’Ë¬Õ—µ√“°“√µ“¬‡ªìπ‡ªÕ√å‡´Áπµå¢Õßµ—«‡µÁ¡«—¬¥â«ßß«ß¢â“«‚æ¥∑—ÈßÀ¡¥ 5 È́”ª√—∫‚¥¬„™â Ÿµ√ Abbott (1925)
2/ §à “ ‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√¿“…“Õ—ß°ƒ…‡À¡◊Õπ°—π„π§Õ≈—¡πå ‡¥’¬«°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë √–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå ‚¥¬«‘∏’ DMRT

ns ‰¡à·µ°µà“ß∑“ß ∂‘µ‘

** ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99 ‡ªÕ√å‡´Áπµå
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µ“√“ß∑’Ë 3.  º≈¢Õß “√ °—¥®“°ÀπÕπµ“¬À¬“°µàÕ≈Ÿ°πÈ”¬ÿß≈“¬ ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß

™π‘¥ “√ °—¥ ‡ªÕ√å‡´Áπµå°“√µ“¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ (ppm)1/

250 500 1,000 2,000

 “√ °—¥À¬“∫‰¥§≈Õ‚√¡’‡∑π 60 a2/ 100 a 100 a 100 a

 “√ °—¥À¬“∫‡Œ°‡´π 44 a 90 a 100 a 100 a

 “√ °—¥À¬“∫‡¡∑“πÕ≈ 70 ‡ªÕ√å‡ Á́πµå 4 b 16 b 50 b 100 a

F-test  **  **  **   ns
1/ §à“‡©≈’Ë¬Õ—µ√“°“√µ“¬‡ªìπ‡ªÕ√å‡´Áπµå¢Õß≈Ÿ°πÈ”¬ÿß≈“¬®“° 5 ´È” ª√—∫‚¥¬„™â Ÿµ√ Abbott (1925)
2/ §à“‡©≈’Ë¬∑’Ë°”°—∫¥â«¬µ—«Õ—°…√¿“…“Õ—ß°ƒ…‡À¡◊Õπ°—π„π§Õ≈—¡πå‡¥’¬«°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπµå ‚¥¬«‘∏’ DMRT

ns ‰¡à·µ°µà“ß∑“ß ∂‘µ‘

** ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99 ‡ªÕ√å‡´Áπµå

µ“√“ß∑’Ë 4.  º≈°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√·µà≈– fraction ®“° “√ °—¥ÀπÕπµ“¬À¬“°µàÕ≈Ÿ°πÈ”¬ÿß≈“¬

«—¬ 3 ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß

LC
50

1/  95% fiducial limit  LC
95fraction

(ppm) lower upper             (ppm)

F1 1,292 823 2,658 72,380

F2 976 620 2,948 30,591

F3 488 264 801 40,260

F4 32 24 42 31

F5 15 13 17 27

F6 14 12 16 31

F7 13 8 18 94

F8 90 66 153 820

F9 157 81 1,686 9,671

rotenone §«“¡‡¢â¡¢âπ 3 ppm ∑”„Àâ≈Ÿ°πÈ”¬ÿß≈“¬«—¬ 3 µ“¬ 100 ‡ªÕ√å‡´Áπµå

∑’Ë‡«≈“ 24 ™—Ë«‚¡ß

1/ §”π«≥®“°Õ—µ√“°“√µ“¬¢Õß≈Ÿ°πÈ”¬ÿß≈“¬∑—ÈßÀ¡¥
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‚√∑’‚ππ     µ’‚¡π“                                     ‚√∑’‚ππ      µ’‚¡π“

°   ¢

¿“æ∑’Ë 1. °“√µ√«® Õ∫ “√ÕÕ°ƒ∑∏‘Ï¢Õß “√ °—¥ÀπÕπµ“¬À¬“°‡ª√’¬∫‡∑’¬∫°—∫‚√∑’‚ππ¥â«¬«‘∏’

Thin Layer Chromatography

° ‡ª√’¬∫‡∑’¬∫‚§√¡“‚µ·°√¡¢Õß “√ °—¥ÀπÕπµ“¬À¬“°°—∫‚√∑’‚ππ

‡¡◊ËÕ àÕß¥â«¬· ß¬Ÿ«’ 367 π“‚π‡¡µ√

¢  ‡ª√’¬∫‡∑’¬∫‚§√¡“‚µ·°√¡¢Õß “√ °—¥ÀπÕπµ“¬À¬“°°—∫‚√∑’‚ππ

‡¡◊ËÕæàπ¥â«¬ 1 ‡ªÕ√å‡ Á́πµå«“π‘≈≈‘π„π “√≈–≈“¬°√¥´—≈øÿ√‘°‡¢â¡¢âπ 10 ‡ªÕ√å‡´Áπµå„π‡¡∑“πÕ≈
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