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∑Õß ÿ¢ ª“¬–π—π∑πå ·≈–®‘µº°“  —π∑—¥√∫

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√  °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∂ππµ‘«“ππ∑å  ππ∑∫ÿ√’  11000

∫∑§—¥¬àÕ „π™à«ßªï 2545 - 2547 ºŸâ«‘®—¬‰¥â∑”°“√ ”√«®ª√‘¡“≥°“√µ°§â“ß¢Õß “√°≈ÿà¡§“√å∫“‡¡µ„πÕßÿàπ·≈–„π

‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ ‚¥¬®”·π°‡ªìπµ—«Õ¬à“ßÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»®“°·À≈àß®”Àπà“¬„π°√ÿß‡∑æ¡À“π§√·≈–ª√‘¡≥±≈

®”π«π 50 µ—«Õ¬à“ß°—∫Õßÿàπ∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑» ®”π«π 58 µ—«Õ¬à“ß  ‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ 28 µ—«Õ¬à“ß ‡æ◊ËÕ«‘‡§√“–Àå™π‘¥

·≈–ª√‘¡“≥ “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ¥—ß°≈à“«‚¥¬„™â‡∑§π‘§ High performance liquid chromatograph-

post column derivatization  º≈°“√ ”√«®æ∫Õ—µ√“°“√µ°§â“ß¢Õß “√°≈ÿà¡§“√å∫“‡¡µ„πÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»·≈–π”

‡¢â“®“°µà“ßª√–‡∑»√âÕ¬≈– 72 ·≈– 21  µ“¡≈”¥—∫  ™π‘¥¢Õß “√§“√å∫“‡¡µ∑’Ëµ√«®æ∫„πÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»¡’ 2 ™π‘¥

§◊Õ ‡¡∑‚∏¡‘≈ (Methomyl) ·≈–§“√å∫“√‘≈ (Carbaryl) ª√‘¡“≥∑’Ëæ∫‡©≈’Ë¬ 0.65 ·≈– 0.12 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫

 à«πÕßÿàπ∑’Ëπ”‡¢â“µ√«®æ∫°“√µ°§â“ß¢Õß‡¡∑‚∏¡‘≈‡æ’¬ßÕ¬à“ß‡¥’¬« ª√‘¡“≥∑’Ëæ∫‡©≈’Ë¬ 0.12 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ „π‡§√◊ËÕß

¥◊Ë¡πÈ”Õßÿàπ™π‘¥§—Èπ ¥∑’Ë‰¡à¡’°“√¢÷Èπ∑–‡∫’¬πÕ“À“√ 12 µ—«Õ¬à“ß µ√«®æ∫‡©æ“–‡¡∑‚∏¡‘≈ 5 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 42

ª√‘¡“≥∑’Ëæ∫‡©≈’Ë¬ 0.06 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡  à«π‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ ”‡√Á®√Ÿª∑—Èß∑’Ëº≈‘µ„πª√–‡∑»·≈–π”‡¢â“∑’Ë¡’°“√¢÷Èπ

∑–‡∫’¬πÕ“À“√ 16 µ—«Õ¬à“ß µ√«®‰¡àæ∫°“√µ°§â“ß¢Õß “√°≈ÿà¡§“√å∫“‡¡µ ®“°º≈°“√ ”√«®¥—ß°≈à“«æ∫«à“ª√‘¡“≥°“√

µ°§â“ß¢Õß “√§“√å∫“‡¡µ∑—Èß„πÕßÿàπ·≈–‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ à«π„À≠à¡’§à“‰¡à‡°‘π§à“°”Àπ¥¢Õß§≥–°√√¡“∏‘°“√Õ“À“√

√–À«à“ßª√–‡∑» ¡’‡æ’¬ß 1 µ—«Õ¬à“ß∑’Ëæ∫‡¡∑‚∏¡‘≈‡°‘π§à“°”Àπ¥ ∂÷ß·¡â«à“º≈°“√ ”√«®æ∫ª√‘¡“≥‰¡à‡°‘π§à“°”Àπ¥

ºŸâ∫√‘‚¿§®÷ß§«√≈â“ß∑”§«“¡ –Õ“¥Õßÿàπ‡æ◊ËÕ≈¥ª√‘¡“≥ “√µ°§â“ß°àÕπ√—∫ª√–∑“π  ”À√—∫ºŸâº≈‘µπÕ°®“°°“√¡’¢—ÈπµÕπ

°“√º≈‘µ∑’Ë∂Ÿ° ÿ¢≈—°…≥–·≈–§—¥‡≈◊Õ°§ÿ≥¿“æÕßÿàπ∑’Ë¥’·≈â« §«√§”π÷ß∂÷ßª√‘¡“≥ “√‡§¡’°”®—¥»—µ√Ÿæ◊™µ°§â“ßÕ’°¥â«¬‡æ◊ËÕ

„Àâ‰¥â‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ∑’Ë –Õ“¥·≈–ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§

°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ„πÕßÿàπ·≈–

‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ

∫∑π”

Õßÿàπ‡ªìπº≈‰¡â∑’Ë¡’√ ¥’√“§“‰¡à·æß ¡’ “√

Õ“À“√∑’Ë¡’ª√–‚¬™πåµàÕ√à“ß°“¬ ‰¥â·°à πÈ”µ“≈°≈Ÿ‚§ 

´Ÿ‚§√  «‘µ“¡‘π‡Õ «‘µ“¡‘π ’́ ‡À≈Á° ·§≈‡´’¬¡

øÕ øÕ√—  °√¥´‘µ√‘°   ”À√—∫∫”√ÿßÀ—«„®·≈– ¡Õß

∑”„Àâ√à“ß°“¬ ¥™◊Ëπ°√–ª√’È°√–‡ª√à“(1)  ®÷ß‰¥â√—∫§«“¡

π‘¬¡®“°ºŸâ∫√‘‚¿§∑ÿ°‡æ»∑ÿ°«—¬∑—ÈßÕßÿàπ ¥·≈–

‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ Õßÿàπ‡ªìπæ◊™∑’Ë¢÷Èπ‰¥â¥’∑—Èß„π‡¢µ

Àπ“«·≈–°÷Ëß√âÕπ ´÷Ëßª√–‡∑»‰∑¬°Á¡’°“√ª≈Ÿ°Õßÿàπ

‡™àπ°—π π‘¬¡ª≈Ÿ°°—π¡“°„π∫√‘‡«≥¿“§°≈“ß¢Õß

ª√–‡∑» ‡™àπ Õ”‡¿Õ∫â“π·æâ« Õ”‡¿Õ°√–∑ÿà¡·∫π

®—ßÀ«—¥ ¡ÿ∑√ “§√ Õ”‡¿Õ “¡æ√“π·≈–Õ”‡¿Õ

π§√™—¬»√’ ®—ßÀ«—¥π§√ª∞¡  Õ”‡¿Õ¥”‡π‘π –¥«°

®—ßÀ«—¥√“™∫ÿ√’(2) „π ¿“æ¥‘πøÑ“Õ“°“»∑’Ë¡’§«“¡™◊Èπ

 Ÿß Ωπµ°™ÿ°∑”„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§Õ¬à“ß

√«¥‡√Á« ¡’·¡≈ß»—µ√Ÿæ◊™§Õ¬√∫°«πµ≈Õ¥‡«≈“

·¡≈ß»—µ√Ÿæ◊™∑’Ë ”§—≠§◊Õ µ—Í°·µπ ¥â«ßªï°·¢Áß

ÀπÕπ·¡ß¡ÿ¡·¥ß ‰ â‡¥◊ÕπΩÕ¬ π°·≈–§â“ß§“«(3)

‡ªìπµâπ °√¡«‘™“°“√‡°…µ√‰¥â·π–π”„Àâ„™â “√‡§¡’
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ªÑÕß°—π°”®—¥·¡≈ß„π°≈ÿà¡§“√å∫“‡¡µ ‰¥â·°à ‡¡∑∏‘-

‚Õ§“√å∫ (Methiocarb) §“√å‚∫ —́≈·øπ (Carbosul-

fan)(4) πÕ°®“°π’È¬—ß¡’°“√„™â “√‡§¡’ªÑÕß°—π°”®—¥

·¡≈ß„π°≈ÿà¡Õ◊ËπÊ ‡™àπ ‰µ√Õ–‚´øÕ  (Triazophos)

Õ“¡’∑√“´ (Amitraz)  Õ–∫“‡¡Á°µ‘π (Abamectin)

øî‚ª√π‘π (Phipronin) Õ‘¡‘¥“‚§≈æ√‘¥ (Imidacloprid)

œ≈œ ‡æ◊ËÕ°”®—¥ÀπÕπ·≈–·¡≈ßªï°·¢Áß ®“°°“√∑’Ë

Õßÿàπ‡ªìπæ◊™∑’Ë∂Ÿ°·¡≈ß»—µ√Ÿæ◊™√∫°«πµ—Èß·µàµâπ

‡≈Á°Ê‰ª®π∂÷ß√–¬–µ‘¥¥Õ°ÕÕ°º≈®π∂÷ß‡°Á∫‡°’Ë¬«

¥—ßπ—Èπ ®÷ß¡’°“√„™â “√‡§¡’°”®—¥·¡≈ß§àÕπ¢â“ß Ÿß

·π«‚πâ¡∑’Ë®–‡°‘¥°“√µ°§â“ß®÷ß¡’¡“°  ”À√—∫Õßÿàπ

µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ (©∫—∫∑’Ë 163)

æ.». 2538 ‰¥â°”Àπ¥ª√‘¡“≥ “√æ‘…µ°§â“ß Ÿß ÿ¥

∑’Ë°”Àπ¥„Àâ¡’‰¥â‡π◊ËÕß®“°°“√„™â (Maximum

Residue Limit, MRL) ‚¥¬°”Àπ¥§à“°“√µ°§â“ß

¢Õß‡¡∑‚∏¡‘≈‡∑à“°—∫ 5 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡(5) ·≈–

Codex ‰¥â°”Àπ¥§à“°“√µ°§â“ß Ÿß ÿ¥¢Õß‡¡∑‚∏¡‘≈

(methomyl) §“√å∫“√‘≈ (carbaryl) ·≈–Õ—≈¥‘§“√å∫

(aldicarb) ́ ÷Ëß‡ªìπ “√‡§¡’„π°≈ÿà¡§“√å∫“‡¡µ ‡∑à“°—∫

5, 5, 0.2 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫(6) ¥â«¬

‡Àµÿπ’È ®÷ß‰¥â∑”°“√ ”√«®ª√‘¡“≥°“√µ°§â“ß¢Õß

 “√‡§¡’°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ„πÕßÿàπ ÷́Ëß‡ªìπ

 “√°≈ÿà¡∑’Ë¡’¢âÕ¡Ÿ≈°“√„™â¡“°‚¥¬‰¥â∑”°“√ ”√«®„π

Õßÿàπ∑—Èß∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»·≈–π”‡¢â“®“°µà“ß

ª√–‡∑»√«¡∑—Èß‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ ‡æ◊ËÕ„Àâ∑√“∫∂÷ß

¢âÕ¡Ÿ≈ª√‘¡“≥°“√µ°§â“ß·≈–π”¡“„™â„π°“√

ª√–‡¡‘π ∂“π°“√≥å§«“¡ª≈Õ¥¿—¬„π°“√∫√‘‚¿§

Õßÿàπ·≈–‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ‰¥âµàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ß

µ—«Õ¬à“ßÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑» 50

µ—«Õ¬à“ß πÈ”Õßÿàπ§—Èπ ¥ 12 µ—«Õ¬à“ß ‡§√◊ËÕß¥◊Ë¡πÈ”

Õßÿàπ∑’Ëº≈‘µ¿“¬„πª√–‡∑» 12 µ—«Õ¬à“ß·≈–π”‡¢â“

4 µ—«Õ¬à“ß ´÷Ëßπ”‡¢â“®“° À√—∞Õ‡¡√‘°“ ‰´ª√— 

·Õø√‘°“„µâ ‚¥¬∑—ÈßÀ¡¥‡°Á∫®“°·À≈àß®”Àπà“¬„π

‡¢µ°√ÿß‡∑æ¡À“π§√·≈–ª√‘¡≥±≈  à«πµ—«Õ¬à“ß

Õßÿàππ”‡¢â“¡“®“° À√—∞Õ‡¡√‘°“ ®’π ÕÕ ‡µ√‡≈’¬

·Õø√‘°“„µâ·≈–‡¡Á°´‘‚° ́ ÷Ëß ”π—°ß“π§≥–°√√¡°“√

Õ“À“√·≈–¬“ ‡°Á∫®“°¥à“πÕ“À“√·≈–¬“°√ÿß‡∑æ-

¡À“π§√ √«¡ 58 µ—«Õ¬à“ß  ·µà≈–µ—«Õ¬à“ßπÈ”Àπ—°

ª√–¡“≥  500 - 1,000  °√—¡

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Ultra-turrax model T45, rotary  evaporator,

high  performance  liquid chromatograph  (Spectra-

Physics P 4000), post-column derivatization

(Pickering PCX 5100), fluorescence detector

(Jasco FP-920)

 “√‡§¡’·≈– “√¡“µ√∞“π

 “√‡§¡’ : acetonitrile (J.T. Baker, HPLC),

methanol (MERCK, HPLC), methylene chloride

(J.T. Baker, HPLC), petroleum ether (J.T. Baker,

HPLC), toluene (J.T. Baker, HPLC),

dichlorodimethylsilane (Fluka, AR), hydrochloric

acid (MERCK, AR), ultra pure water, 0.05 N

sodium hydroxide, 0.05 M sodium tetraborate

solution, O-phathaladehyde (PICKERING),

2-mercaptoethanol (Fluka), sodium sulfate

anhydrous (PG) ‡º“∑’ËÕÿ≥À¿Ÿ¡‘ 650 Õß»“‡´≈‡´’¬ 

π“π 3 ™—Ë«‚¡ß, silanized celite (Fluka), 545

nuchar S-N, 2% ·≈– 20% sodium chloride

solution

 “√¡“µ√∞“π : oxamyl (Chem Service

99.0%), methomyl (Chem Service 99.0%),

3-OH carbofuran (EPA 99.0%),  aldicarb (Chem

Service 99.0%), carbofuran (Dr. Ehrenstorfer
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GmbH 98.0%), carbaryl (Chem Service 99.0%),

methiocarb (EPA 99.64%)

«‘∏’«‘‡§√“–Àå

«‘‡§√“–Àåµ—«Õ¬à“ßµ“¡«‘∏’¢Õß AOAC Official

Method 985.23(7) ‚¥¬„™âµ—«Õ¬à“ßÕßÿàπ∑’Ë∫¥ªíòπ·≈â«

150 °√—¡ ªíòπ°—∫ methanol 300 ¡‘≈≈‘≈‘µ√ °√Õß·∫àß

filtrate ¡“ 2 „π 3  à«π ·≈â«‡µ‘¡πÈ”  ®“°π—Èπ√–‡À¬

methanol ÕÕ°®π‡À≈◊Õª√‘¡“≥¢ÕßπÈ”ª√–¡“≥ 75

¡‘≈≈‘≈‘µ√ ‡µ‘¡‡°≈◊Õ 15 °√—¡ ‡¢¬à“„Àâ≈–≈“¬ π”‰ª

partition ¥â«¬  acetonitrile, petroleum ether,

dichloromethane µ“¡≈”¥—∫ ‡°Á∫™—Èπ dichloromethane

∑’Ë °—¥‰ª√–‡À¬≈¥ª√‘¡“µ√ ·≈â«∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬

ºà“π column ∑’Ë∫√√®ÿ silanized celite-nuchar S-N

(4+1) ≈â“ßÕÕ°¥â«¬ toluene : acetonitrile (1+3)

ª√—∫ª√‘¡“µ√ ÿ¥∑â“¬‡ªìπ 5 ¡‘≈≈‘≈‘µ√¢Õß methanol

°√Õßºà“π syringe filter π”‰ªµ√«®™π‘¥·≈–

ª√‘¡“≥¥â«¬ high performance liquid chromatograph

fluorescence detector ‚¥¬„™â‡∑§π‘§ post column

derivatization

µ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ 100 °√—¡ ‡µ‘¡‡°≈◊Õ

15 °√—¡ ‡¢¬à“„Àâ≈–≈“¬·≈â«π”‰ª °—¥·≈–∑”„Àâ

∫√‘ ÿ∑∏‘Ï ‡™àπ‡¥’¬«°—∫µ—«Õ¬à“ßÕßÿàπ ·≈â«π”‰ªµ√«®

™π‘¥·≈–ª√‘¡“≥ ´÷Ëß¡’ ¿“«–‡§√◊ËÕß¥—ßπ’È

Analytical  column : Zorbax  5 mm  C-8, Size

25 cm Ó 4.6 mm  i.d

Guard  column : C-8

Column  oven : 35 ÌC

Reactor Temperature : 100 ÌC

Injector : 10  ml injector loop

Detector : Fluorescence detector ;

Ex 340 nm, Em 435 nm

Mobile phase : Linear gradient from

12:88 acetonitrile:

water to 70:30 aceto-

nitrile : water in 30 min

Flow rate : 1.2  ml/min

Flow rate of 0.05 N : 0.3  ml/min each

NaOH and reaction solution

°“√§«∫§ÿ¡§ÿ≥¿“æ°“√«‘‡§√“–Àå

µ√«® Õ∫ª√– ‘∑∏‘¿“æ«‘∏’¢Õß°“√«‘‡§√“–Àå

(recovery study) ‚¥¬°“√‡µ‘¡ “√≈–≈“¬¡“µ√∞“π

¢Õß oxamyl, methomyl, 3-OH carbofuran,

aldicarb, carbofuran, carbaryl, methiocarb ≈ß„π

µ—«Õ¬à“ßÕßÿàπ·≈–‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ∑’Ë√–¥—∫ 0.05

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‡æ◊ËÕÀ“√âÕ¬≈–¢Õß°“√°≈—∫§◊π

(% recovery) ·≈–√–À«à“ß°“√«‘‡§√“–Àåµ—«Õ¬à“ß®–

∑”°“√«‘‡§√“–Àå´È” (duplicate analysis) 1 µ—«Õ¬à“ß

∑ÿ°Ê 10 µ—«Õ¬à“ß

º≈

®“°°“√µ√«®«‘‡§√“–Àåª√‘¡“≥ “√‡§¡’

ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡ “√§“√å∫“‡¡µµ°§â“ß„π

µ—«Õ¬à“ßÕßÿàπ æ∫«à“ Õßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»

®”π«π 50 µ—«Õ¬à“ß ¡’°“√µ°§â“ß 36 µ—«Õ¬à“ß

§‘¥‡ªìπ√âÕ¬≈– 72 ™π‘¥¢Õß “√∑’Ëµ√«®æ∫¡’ 2 ™π‘¥

§◊Õ‡¡∑‚∏¡‘≈  ·≈–§“√å∫“√‘≈  ‚¥¬§à“∑’Ëæ∫Õ¬Ÿà√–À«à“ß

< 0.01 - 6.24 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈– < 0.01 -

0.31 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ °“√µ°§â“ß¢Õß‡¡∑

‚∏¡‘≈™π‘¥‡¥’¬«¡’¡“°∂÷ß√âÕ¬≈– 60 ¢Õßµ—«Õ¬à“ß

„π¢≥–∑’Ëæ∫‡©æ“–§“√å∫“√‘≈‡æ’¬ß√âÕ¬≈– 2  à«π

µ—«Õ¬à“ßÕßÿàπ∑’Ëæ∫∑—Èß‡¡∑‚∏¡‘≈·≈–§“√å∫“√‘≈§‘¥

‡ªìπ√âÕ¬≈– 10 ·≈–®“°º≈°“√µ√«®«‘‡§√“–Àå®–

æ∫«à“ µ—«Õ¬à“ßÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑»æ∫
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°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡ “√

§“√å∫“‡¡µ‡°‘π§à“°”Àπ¥¢Õß§≥–°√√¡“∏‘°“√

Õ“À“√√–À«à“ßª√–‡∑» (Codexûs MRL)(6) 1 µ—«Õ¬à“ß

‚¥¬æ∫ “√‡¡∑‚∏¡‘≈ 6.24 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

 à«πµ—«Õ¬à“ßÕßÿàππ”‡¢â“®“°µà“ßª√–‡∑» 58 µ—«Õ¬à“ß

æ∫°“√µ°§â“ß 12 µ—«Õ¬à“ß ÷́Ëß‡ªìπµ—«Õ¬à“ßπ”‡¢â“

®“° À√—∞Õ‡¡√‘°“ §‘¥‡ªìπ√âÕ¬≈– 21 ‚¥¬æ∫

 “√§“√å∫“‡¡µ‡æ’¬ß™π‘¥‡¥’¬« §◊Õ ‡¡∑‚∏¡‘≈

§à“∑’Ëæ∫Õ¬Ÿà√–À«à“ß < 0.01 - 0.97 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡  ª√‘¡“≥‡©≈’Ë¬∑’Ëæ∫‡∑à“°—∫ 0.12 ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ ·≈–¡’§à“¡—∏¬∞“π (median) ‡∑à“°—∫

0.01 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ¥—ßµ“√“ß∑’Ë 1 (º≈¢Õß

°“√§«∫§ÿ¡§ÿ≥¿“æ«‘∏’«‘ ‡§√“–Àå ‡¡◊ËÕ‡µ‘¡ “√

¡“µ√∞“π 7 ™π‘¥∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.05

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡‰¥â§à“√âÕ¬≈–°“√°≈—∫§◊π¢Õß

 “√¡“µ√∞“π‡∑à“°—∫ 96 - 110)

º≈°“√µ√«®«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥

·¡≈ß°≈ÿà¡ “√§“√å∫“‡¡µµ°§â“ß„π‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ

®”π«π 28 µ—«Õ¬à“ßπ—Èπ µ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ

π”‡¢â“·≈–µ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ∑’Ëº≈‘µ¿“¬„π

ª√–‡∑»„π¿“™π–∫√√®ÿªî¥ π‘∑™π‘¥∑’Ë¡’°“√¢÷Èπ

∑–‡∫’¬πÕ“À“√∑ÿ°µ—«Õ¬à“ß (√«¡ 16 µ—«Õ¬à“ß)

µ√«®‰¡àæ∫°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥

·¡≈ß°≈ÿà¡ “√§“√å∫“‡¡µ ·µà‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ™π‘¥

§—Èπ ¥∑’Ë‰¡à¡’°“√¢÷Èπ∑–‡∫’¬πÕ“À“√µ√«®æ∫ “√

‡¡∑‚∏¡‘≈ 5 µ—«Õ¬à“ß ®“° 12 µ—«Õ¬à“ß §‘¥‡ªìπ

√âÕ¬≈– 42 ‚¥¬§à“∑’Ëæ∫Õ¬Ÿà√–À«à“ß < 0.01 - 0.25

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ª√‘¡“≥‡©≈’Ë¬∑’Ëæ∫ 0.06

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡·≈–§à“¡—∏¬∞“π 0.01

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ¥—ßµ“√“ß∑’Ë 1 (º≈¢Õß

ª√– ‘∑∏‘¿“æ«‘∏’«‘‡§√“–Àå‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π

7 ™π‘¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.05 ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ ‰¥â§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π¢Õß

 “√¡“µ√∞“πÕ¬Ÿà„π™à«ß 89 - 96)

Õßÿàπ¿“¬„πª√–‡∑» ‡¡∑‚∏¡‘≈ 30(60) < 0.01 - 6.24 0.63 0.38
(50 µ—«Õ¬à“ß) §“√å∫“√‘≈ 1(2) 0.02 - -

‡¡∑‚∏¡‘≈ 5(10)   0.04 - 2.82 0.69 0.46
·≈–§“√å∫“√‘≈ < 0.01 - 0.31 0.11 0.02

Õßÿàππ”‡¢â“ (58 µ—«Õ¬à“ß) ‡¡∑‚∏¡‘≈ 12(21) < 0.01 - 0.97 0.12 0.01

‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ ‰¡àæ∫ - - - -
∑’Ë¢÷Èπ∑–‡∫’¬πÕ“À“√
(16 µ—«Õ¬à“ß)

‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ™π‘¥ ‡¡∑‚∏¡‘≈ 5(42)  < 0.01 - 0.25     0.06    0.01
§—Èπ ¥‰¡à¢÷Èπ∑–‡∫’¬πÕ“À“√
(12 µ—«Õ¬à“ß)

µ“√“ß∑’Ë 1 · ¥ß™π‘¥·≈–ª√‘¡“≥°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ„πµ—«Õ¬à“ß

Õßÿàπ·≈–‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ

°≈ÿà¡µ—«Õ¬à“ß ™π‘¥¢Õß “√∑’Ëæ∫ ®”π«πµ—«Õ¬à“ß∑’Ë ª√‘¡“≥°“√µ√«®æ∫

(®”π«π) µ√«®æ∫ (√âÕ¬≈–) (¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡)

§à“µË” ÿ¥ - §à“ Ÿß ÿ¥    §à“‡©≈’Ë¬       §à“¡—∏¬∞“π
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°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ ∑Õß ÿ¢  ª“¬–π—π∑πå  ·≈–®‘µº°“   —π∑—¥√∫

«‘®“√≥å

®“°º≈°“√µ√«®«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π

°”®—¥·¡≈ß°≈ÿà¡ “√§“√å∫“‡¡µ µ“¡«‘∏’ AOAC

‡ªìπ«‘∏’∑’Ë “¡“√∂«‘‡§√“–Àå “√‰¥âæ√âÕ¡°—πÀ≈“¬™π‘¥

„π°“√«‘‡§√“–Àå§√—Èß‡¥’¬« (multiresidue method)

´÷Ëßª√–°Õ∫¥â«¬¢—ÈπµÕπ°“√ °—¥ °“√∑”„Àâ∫√‘ ÿ∑∏‘Ï

·≈–µ√«®«—¥™π‘¥·≈–ª√‘¡“≥¥â«¬  HPLC - fluores-

cence detector ‚¥¬„™â‡∑§π‘§ post-column

derivatization ´÷Ëß‡ªìπ«‘∏’∑’Ë¡’§«“¡®”‡æ“– ”À√—∫

 “√„π°≈ÿà¡§“√å∫“‡¡µ ÷́ËßÕ¬Ÿà„π√Ÿª¢Õß N-methyl

carbamate ‡¡◊ËÕ·¬°®“° analytical column ·≈â«

®–∑”ªØ‘°‘√‘¬“°—∫‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’ËÕÿ≥À¿Ÿ¡‘

100 Õß»“‡´≈‡ ’́¬  ‰¥â “√„π√Ÿª¢Õß·Õ≈°ÕŒÕ≈å

§“√å∫Õ‡πµ ·≈–‡¡∑∏‘≈‡Õ¡’π ´÷Ëß‡¡∑∏‘≈‡Õ¡’π®–∑”

ªØ‘°‘√‘¬“°—∫ O-phthaladehyde ·≈– mercapto-

ethanol ‡°‘¥‡ªìπ “√Õπÿæ—π∏å∑’ËÕ¬Ÿà„π√Ÿª “√

‡√◊Õß· ß∑’Ë “¡“√∂µ√«®«—¥‰¥â¥â«¬ fluorescence

detector „π°“√«‘‡§√“–Àå‰¥â§«∫§ÿ¡§ÿ≥¿“æ‚¥¬

°“√«‘‡§√“–Àårecovery ·≈–°“√∑”´È”Õ¬à“ßπâÕ¬ 10%

¢Õßµ—«Õ¬à“ß∑’Ëµ√«®«‘‡§√“–Àå æ∫«à“ ª√– ‘∑∏‘¿“æ«‘∏’

®“°°“√À“§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π„π‡§√◊ËÕß¥◊Ë¡

πÈ”Õßÿàπ®–Õ¬Ÿà„π™à«ß 89 - 96% ·≈–„πÕßÿàπ®–Õ¬Ÿà

„π™à«ß 96 - 110% πÕ°®“°π’È ‡¡◊ËÕ¡’°“√µ√«®æ∫

„πµ—«Õ¬à“ß®–‡µ‘¡ “√¡“µ√∞“π∑’Ë¡’ª√‘¡“≥„°≈â

‡§’¬ß°—∫ “√∑’Ëµ√«®æ∫·≈–©’¥´È”‡æ◊ËÕ„Àâ·πà„®«à“

æ’§¢Õß “√¡“µ√∞“π·≈– “√∑’Ëµ√«®æ∫Õ¬Ÿà∑’Ë

µ”·Àπàß‡¥’¬«°—π

„π°“√ ”√«®°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π

°”®—¥·¡≈ß°≈ÿà¡§“√å∫“‡¡µ„πÕßÿàπ æ∫«à“ ¡’°“√

µ°§â“ß¢Õß “√‡æ’¬ß 2 ™π‘¥ §◊Õ‡¡∑‚∏¡‘≈·≈–

§“√å∫“√‘≈ ÷́ËßπâÕ¬°«à“®”π«π™π‘¥¢Õß “√‡§¡’

ªÑÕß°—π°”®—¥·¡≈ß∑’Ë°√¡«‘™“°“√‡°…µ√·π–π”„Àâ

„™â°”®—¥·¡≈ß„πÕßÿàπ Õ“®‡π◊ËÕß¡“®“°‡°…µ√°√

π‘¬¡„™â‡¡∑‚∏¡‘≈·≈–§“√å∫“√‘≈‡æ√“–‡ªìπ “√∑’ËÕÕ°

ƒ∑∏‘Ï°«â“ß·≈–¡’æ‘…√â“¬·√ßµàÕ·¡≈ß»—µ√Ÿæ◊™ ·≈–

¬—ß‡ªìπ “√∑’Ë°”Àπ¥„Àâ„™â‰¥â„π°≈ÿà¡º≈‰¡â∑—Ë«Ê‰ª

®“° ∂‘µ‘°“√π”‡¢â“√–À«à“ßªï 2539 - 2545 ¡’

°“√π”‡¢â“¢Õß‡¡∑‚∏¡‘≈‡æ‘Ë¡¢÷Èπ®“° 37,400 µ—π

‡ªìπ 185,480 µ—πµàÕªï(8)  ‡¡∑‚∏¡‘≈®—¥‡ªìπ “√‡§¡’

ªÑÕß°—π°”®—¥·¡≈ß™π‘¥¥Ÿ¥´÷¡ (systemic  insecticide)

´÷ËßÀ≈—ß®“°°“√„™â “√π’È·≈â«®–∂Ÿ°¥Ÿ¥´÷¡‰ª Ÿà à«π

µà“ßÊ ¢Õßæ◊™‰¥â¥’  à«π§“√å∫“√‘≈‡ªìπ “√™π‘¥¥Ÿ¥

´÷¡‰¥â‡≈Á°πâÕ¬ (slightly systemic insecticide)(9)

·¡â«à“‡¡∑‚∏¡‘≈®–‡ªìπ “√∑’Ë¥Ÿ¥´÷¡‰¥â¥’°«à“§“√å∫“√‘≈

·µà‡¡∑‚∏¡‘≈°Á‡ªìπ “√∑’Ë¡’°“√ ≈“¬µ—«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

∂Ÿ°· ßÀ√◊ÕÕ“°“»„π¢≥–∑’Ë§“√å∫“√‘≈¡’§«“¡§ßµ—«

 ŸßµàÕ· ß·≈–§«“¡√âÕπ ¥—ßπ—Èπ °“√‡≈◊Õ°„™â “√

·≈–√–¬–‡«≈“„π°“√‡°Á∫‡°’Ë¬«®÷ß¡’º≈°√–∑∫µàÕ

°“√µ°§â“ß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®“°§à“ Ÿß ÿ¥∑’Ëµ√«®

æ∫‡¡∑‚∏¡‘≈ ®–æ∫«à“°“√µ°§â“ß¢Õß‡¡∑‚∏¡‘≈„π

Õßÿàπ¿“¬„πª√–‡∑»®–¡“°°«à“„πÕßÿàπ∑’Ëπ”‡¢â“

ª√–¡“≥ 6 ‡∑à“ ·≈–¡“°°«à“§à“ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ

µ°§â“ß‰¥âµ“¡¢âÕ°”Àπ¥¢Õß§≥–°√√¡“∏‘°“√Õ“À“√

√–À«à“ßª√–‡∑» (Codexûs MRL) ´÷Ëß°”Àπ¥§à“‰«â

5 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‡¡◊ËÕ¥Ÿ®“°§à“ ADI ¢Õß

‡¡∑‚∏¡‘≈ ´÷Ëß‡∑à“°—∫ 0.02 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

πÈ”Àπ—°§πµàÕ«—π(6) ‚¥¬∂â“ ¡¡µ‘§π‰∑¬πÈ”Àπ—°

ª√–¡“≥ 50 °‘‚≈°√—¡ §à“§«“¡ª≈Õ¥¿—¬„π°“√

∫√‘‚¿§Õßÿàπ∑’Ë¡’°“√ªπ‡ªóôÕπ¢Õß‡¡∑‚∏¡‘≈ ‡∑à“°—∫ 1

¡‘≈≈‘°√—¡ „π 1 «—π ∂â“§”π«≥®“°ª√‘¡“≥ Ÿß ÿ¥∑’Ë

µ√«®æ∫‡¡∑‚∏¡‘≈„π§√—Èßπ’È (6.24 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡) ‚¥¬„π 1 «—π∫√‘‚¿§Õßÿàπª√–¡“≥ 500

°√—¡ ®–‰¥â√—∫ “√‡¡∑‚∏¡‘≈ ‡∑à“°—∫ 3.12 ¡‘≈≈‘°√—¡

´÷Ëß¡’‚Õ°“ ‡ ’Ë¬ß®“°°“√‰¥â√—∫ “√‡¡∑‚∏¡‘≈  Ÿß°«à“ 3

‡∑à“ ¢Õß§à“§«“¡ª≈Õ¥¿—¬ ·µà∂â“§”π«≥®“°§à“

‡©≈’Ë¬∑’Ëµ√«®æ∫§◊Õ 0.65 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡·≈–

§à“¡—∏¬∞“π 0.38 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡®–æ∫«à“

¬—ßÕ¬Ÿà„π§à“∑’Ëª≈Õ¥¿—¬µàÕ°“√∫√‘‚¿§
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 ”À√—∫‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπæ∫°“√µ°§â“ß„π

µ—«Õ¬à“ß™π‘¥§—Èπ ¥‰¡à¢÷Èπ∑–‡∫’¬πÕ“À“√´÷Ëß‡ªìπ

µ—«Õ¬à“ß∑’Ëº≈‘µ„π√–¥—∫§√—«‡√◊Õπ‡∑à“π—Èπ ·µà‰¡àæ∫

„πµ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ∑’Ë¢÷Èπ∑–‡∫’¬πÕ“À“√∑—Èß

∑’Ëº≈‘µ„πª√–‡∑»·≈–π”‡¢â“ ÷́Ëß‡ªìπµ—«Õ¬à“ß∑’Ëº≈‘µ

„π√–¥—∫Õÿµ “À°√√¡‚¥¬ºà“π°√–∫«π°“√„Àâ§«“¡

√âÕπ‡æ◊ËÕ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å·≈–∑”≈“¬

‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥°“√‡πà“‡ ’¬ ‚¥¬®–„™â

°√–∫«π°“√æ“ ‡®Õ‰√´å∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 65

Õß»“‡´≈‡´’¬  π“πª√–¡“≥ 30 π“∑’(10)  ́ ÷Ëß°“√„Àâ

§«“¡√âÕπ„π°√–∫«π°“√æ“ ‡®Õ‰√´åπ’È àßº≈„Àâ

 “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™∑’Ëµ°§â“ß≈¥≈ß‰¥â∫“ß

 à«π ¥—ßπ—Èπ ‰¡à«à“®–‡≈◊Õ°∫√‘‚¿§Õßÿàπ™π‘¥„¥°Áµ“¡

§«√≈â“ß∑”§«“¡ –Õ“¥°àÕπ‡ ¡Õ ‡æ◊ËÕ≈¥ª√‘¡“≥

 “√µ°§â“ß ·≈–ºŸâº≈‘µ‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ§«√¡’°“√

§—¥‡≈◊Õ°Õßÿàπ∑’Ë¡’°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π

°”®—¥»—µ√Ÿæ◊™µË” µ≈Õ¥®π¡’°√–∫«π°“√º≈‘µ∑’Ë¥’

‡æ◊ËÕ„Àâ‰¥â‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπ∑’Ë –Õ“¥ª√“»®“° “√

µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™·≈–

ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§

 √ÿª

®“°°“√µ√«®«‘‡§√“–ÀåÕßÿàπ∑—Èß∑’Ëª≈Ÿ°¿“¬„π

ª√–‡∑»·≈–Õßÿàππ”‡¢â“´÷Ëßπ‘¬¡∫√‘‚¿§ ¥∑—Èß‡ª≈◊Õ°

æ∫°“√µ°§â“ß¢Õß “√‡§¡’ªÑÕß°—π°”®—¥·¡≈ß°≈ÿà¡

 “√§“√å∫“‡¡µ 2 ™π‘¥§◊Õ ‡¡∑‚∏¡‘≈·≈–§“√å∫“√‘≈

‚¥¬æ∫°“√µ°§â“ß¢Õß “√§“√å∫“‡¡µ„πÕßÿàπ∑’Ëª≈Ÿ°

¿“¬„πª√–‡∑»¡“°°«à“Õßÿàπ∑’Ëπ”‡¢â“ ·µàª√‘¡“≥

∑’Ëæ∫ à«π„À≠àµË”°«à“ª√‘¡“≥ Ÿß ÿ¥¢Õß “√æ‘…

µ°§â“ß∑’Ë¬Õ¡„Àâ¡’‰¥â„πÕ“À“√¢Õß§≥–°√√¡“∏‘°“√

Õ“À“√√–À«à“ßª√–‡∑» ‚¥¬æ∫‡°‘πª√‘¡“≥ Ÿß ÿ¥

¢Õß “√æ‘…µ°§â“ß∑’Ë¬Õ¡„Àâ¡’‰¥â‡æ’¬ß 1 µ—«Õ¬à“ß

‡∑à“π—Èπ‡ªìπÕßÿàπ∑’Ëª≈Ÿ°¿“¬„πª√–‡∑» ·≈–º≈°“√

µ√«®«‘‡§√“–Àå‡§√◊ËÕß¥◊Ë¡πÈ”Õßÿàπµ√«®æ∫°“√µ°§â“ß
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Carbamates Insecticide Residues in Grapes and Grape Juice

Thongsuk Payanan and Jitpaka Suntudrob

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT During 2002 - 2004, carbamates insecticide residues in grapes and grape juice were

determined by High performance liquid chromatograph-post column derivatization technique. Fifty samples

of grapes grown in Thailand and 58 samples of the imported ones, as well as 28 samples of grapes juice,

were collected from markets in Bangkok and neighborhood. The results showed that carbamates insecticide

residues were detected in 72% of the domestic grapes and 21% of the imported grapes. The average

levels of methomyl and carbaryl were found in the domestic grapes at 0.65 and 0.12 mg/kg, respectively, while

methomyl was the only one compound found in the imported grapes with the average level of 0.12 mg/kg.

For grape juice, methomyl was also found in 42% of the 12 samples of the fresh products that were

unregistered. The average amount found was 0.06 mg/kg. None of the carbamates residues was detected

in the 16 samples of domestic and imported products that were all registered. Comparing with Codexûs MRL,

only 1 sample of grapes was contaminated by methomyl at level exceeding the limit. Although the survey

showed low level residues of carbamates in most samples of grapes, consumers still should thoroughly wash

grapes to reduce those residues before consumption. In addition, for producing clean and safe grape juice,

producers should be aware of the insecticide residues, and use only good quality grapes, and follow

the good manufacturing practices.
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