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√“¬ß“π®“°ÀâÕßªØ‘∫—μ‘°“√ « °√¡«‘∑¬ æ 2549; 48 (2) : 121-129

 ∂“π°“√≥å°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

∑’Ëº≈‘μ„πª√–‡∑»‰∑¬

ª√–°“¬ ∫√‘∫Ÿ√≥å ≈—¥¥“«—≈¬å ‚√®πæ√√≥∑‘æ¬å ¡¬ÿ√’ Õÿ√“√ÿàß‚√®πå ·≈–æπ“«—≈¬å °≈÷ß°≈“ß¥Õπ

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

∫∑§—¥¬àÕ  ◊∫‡π◊ËÕß®“° À¿“æ¬ÿ‚√ªμ√«®æ∫ “√ 3-MCPD „π´Õ ª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬

¢ÕßºŸâ∫√‘‚¿§·≈–‡æ◊ËÕ°“√ àßÕÕ° °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å‚¥¬ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ ‰¥â»÷°…“

ª√‘¡“≥°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»‰∑¬‚¥¬«‘∏’ Gas Chromatography/Mass Spectrometry

(GC-MS) √–¬–‡«≈“„π°“√»÷°…“·∫àß‡ªìπ Õß™à«ß‡«≈“ ™à«ß·√°μ—Èß·μà‡¥◊Õπ°—π¬“¬π 2543 ∂÷ß æƒ…¿“§¡ 2545

·≈–™à«ßÀ≈—ß μ—Èß·μà‡¥◊Õπ¡‘∂ÿπ“¬π 2545 ∂÷ß °—π¬“¬π 2547 ÷́ËßÀ≈—ß®“°ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 248

(æ.». 2544) ¡’º≈∫—ß§—∫„™â‡¥◊Õπ¡‘∂ÿπ“¬π 2545 ®”π«πμ—«Õ¬à“ß∑’Ëμ√«®«‘‡§√“–Àå™à«ß·√° 132 μ—«Õ¬à“ß ‰¥â·°à

´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß ´’Õ‘Í«¢“« ·≈–´Õ ÀÕ¬π“ß√¡ ®”π«π 91, 22 ·≈– 19 μ—«Õ¬à“ßμ“¡≈”¥—∫ ®“°º≈°“√μ√«®«‘‡§√“–Àå

æ∫μ—«Õ¬à“ß‡°‘π‡°≥±å¡“μ√∞“π∑’Ë°√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥ §‘¥‡ªìπ√âÕ¬≈– 41.8, 0 ·≈– 10.5 μ“¡≈”¥—∫ ·≈–™à«ßÀ≈—ß

«‘‡§√“–Àå 107 μ—«Õ¬à“ß ‡ªìπμ—«Õ¬à“ß™π‘¥‡¥‘¡‡ªìπ à«π„À≠à ®”π«π 60, 40 ·≈– 7 μ—«Õ¬à“ßμ“¡≈”¥—∫ æ∫μ—«Õ¬à“ß‡°‘π

‡°≥±å¡“μ√∞“π ‡©æ“–´Õ ª√ÿß√ §‘¥‡ªìπ√âÕ¬≈– 5.0 ∫àß™’È«à“¡“μ√°“√§«∫§ÿ¡§«“¡ª≈Õ¥¿—¬¢Õß “√ 3-MCPD ¢Õß

°√–∑√«ß “∏“√≥ ÿ¢·≈–§«“¡√à«¡¡◊Õ¢ÕßºŸâª√–°Õ∫°“√„π°“√ª√—∫ª√ÿß·°â‰¢°√–∫«π°“√º≈‘μ´Õ ª√ÿß√  ∑”„Àâ®”π«π

μ—«Õ¬à“ßº≈‘μ¿—≥±åª√ÿß√ ∑’Ë¡’ “√ 3-MCPD ‡°‘π¡“μ√∞“π≈¥≈ß 11 ‡∑à“ ®“°√âÕ¬≈– 30.3 ‡ªìπ 2.8

∫∑π”

3-MCPD  ‡ªìπ “√°≈ÿà¡§≈Õ‚√‚æ√æ“πÕ≈

(chloropropanol)  ¡’™◊ËÕ∑“ß‡§¡’«à“  3-monochloro

1, 2 propanediol À√◊Õ 3-monochloropropane 1, 2

diol  Ÿμ√‚¡‡≈°ÿ≈ C
3
H

7
ClO

2
 πÈ”Àπ—°‚¡‡≈°ÿ≈ 110.54

≈—°…≥–∑“ß°“¬¿“æ‡ªìπ¢Õß‡À≈«À√◊Õ¢Õß‡À≈«

Àπ◊¥‰¡à¡’ ’ À√◊Õ ’‡À≈◊ÕßÕàÕπ °≈‘ËπÕàÕπ√ À«“π

‡°‘¥¢÷Èπ„π°√–∫«π°“√º≈‘μ´Õ ª√ÿß√ ‚¥¬°“√¬àÕ¬

 ≈“¬‚ª√μ’π„πæ◊™ ‡™àπ ‚ª√μ’π„π¢â“« “≈’ ¢â“« “√

∂—Ë«≈‘ ß ·≈–°“°∂—Ë«‡À≈◊Õß¥â«¬°√¥‰Œ‚¥√§≈Õ√‘°

∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 100o´  º≈º≈‘μ∑’Ë‰¥â‡√’¬° çacid

hydrolyzed vegetable protien À√◊Õ acid-HVPé

‚¥¬∑’Ë°“√¬àÕ¬ ≈“¬¥â«¬«‘∏’π’È®–¬àÕ¬°“°∂—Ë«‡À≈◊Õß

‰¥âÀ¡¥¿“¬„π‡«≈“ª√–¡“≥ 12 ™—Ë«‚¡ß ´÷Ëß‡√Á«°«à“

«‘∏’‡¥‘¡∑’Ë¬àÕ¬ ≈“¬‚¥¬«‘∏’∑“ß∏√√¡™“μ‘∑’ËμâÕß„™â‡«≈“

„π°“√¬àÕ¬ ≈“¬π“πª√–¡“≥ 6 - 7 ‡¥◊Õπ  ÷́Ëß

acid-HVP ∑’Ë‰¥â¡’ª√–‚¬™πå„™â‡ªìπ “√ª√ÿß·μàß√ 

®÷ß„™â‡ªìπ à«πº ¡¢Õßº≈‘μ¿—≥±åª√ÿß√ μà“ßÊ ‡™àπ

´Õ ª√ÿß√  ´ÿª°âÕπ ´ÿªºß πÈ”¡—πÀÕ¬ ‡ªìπμâπ

°≈‰°°“√‡°‘¥ “√ 3-MCPD ∑’Ëæ∫ªπ‡ªóôÕπ„π´Õ 

ª√ÿß√ ‡°‘¥®“°°“√¬àÕ¬‚ª√μ’π„π°“°∂—Ë«‡À≈◊Õß¥â«¬
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3-MCPD Contamination in Seasoning Products Prakai  Boriboon et al.

°√¥‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ 1 : 1 ∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“

100 Ì´ º≈®“°°√√¡«‘∏’°“√º≈‘μπ’È∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“

§≈Õ√‘‡π™—Ëπ¢ÕßπÈ”¡—π∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà„π«—μ∂ÿ¥‘∫·≈–

∑”„Àâ‡°‘¥ “√°≈ÿà¡§≈Õ‚√‚æ√æ“πÕ≈¢÷Èπ(1)  “√∑’Ë

 ”§—≠‰¥â·°à 3-monochloro 1, 2 propanediol

(3-MCPD) ·≈– 1, 3-dichloro-2-propanol

(1, 3-DCP)(2 - 5) „π¢≥–∑’Ë«‘∏’°“√À¡—°¥â«¬®ÿ≈‘π∑√’¬å

π—Èπ®–‰¡à¡’ “√ 3-MCPD ‡°‘¥¢÷Èπ(6) πÕ°®“°π’ÈÕ“®

æ∫„πº≈‘μ¿—≥±å °—¥®“°¡Õ≈μå ‰ â°√Õ°´“≈“¡‘ ´÷Ëß

 “‡ÀμÿÕ“®‡°‘¥®“°ªØ‘°‘√‘¬“√–À«à“ß‰¢¡—π·≈–‡°≈◊Õ

À√◊ÕÕ“®ªπ‡ªóôÕπ®“°‰ â∑’Ë„™â∫√√®ÿ‰ â°√Õ° Õ“À“√

∑’Ë∫√√®ÿ„π°√–¥“…∑’Ë¡’ à«πº ¡¢Õß Epichloro-

hydrin-based wet strength resin ‡™àπ ∂ÿß™“

°√–¥“…°√Õß°“·ø œ≈œ ·≈–Õ“®æ∫‰¥â„ππÈ”¥◊Ë¡∑’Ë

„™â Epichlorohydrin-linked cationic polymer

resin ‡ªìπ flocculants „π°√–∫«π°“√º≈‘μ(2, 5)

„πªï æ.». 2544 Joint FAO/WHO Expert

Committee on Food Additive (JECFA) ª√–‡¡‘π

§«“¡‡ªìπæ‘…¢Õß “√ 3-MCPD «à“∑”„Àâ‡°‘¥æ‘…

„π√–¬–¬“«·≈–‡°‘¥¡–‡√Áß∑’Ë‰μ¢ÕßÀπŸ∑¥≈Õß (rat)

§«“¡√ÿπ·√ß¢Õßæ‘…¢÷Èπ°—∫ª√‘¡“≥ “√ 3-MCPD

∑’Ë‰¥â√—∫·μà‰¡à∑”„Àâ‡°‘¥°“√°≈“¬æ—π∏ÿå„π ‘Ëß¡’™’«‘μ

·≈–‰¥â°”Àπ¥§à“ provisional maximum tolerable

daily intake (PMTDI) ∑’Ë√–¥—∫ 2  ‰¡‚§√°√—¡μàÕ

πÈ”Àπ—°μ—« 1 °‘‚≈°√—¡μàÕ«—π    à«π “√ 1, 3-DCP

´÷Ëß‡°‘¥¢÷Èπ„π°√–∫«π°“√º≈‘μ‡™àπ°—π ¬—ß‰¡à¡’¢âÕ¡Ÿ≈

°àÕ„Àâ‡°‘¥°“√°≈“¬æ—π∏ÿå„π —μ«å∑¥≈Õß ·≈– “√

1, 3-DCP ®–‡°‘¥„πª√‘¡“≥∑’ËμË”¡“°‚¥¬Õ—μ√“

°“√‡°‘¥¢Õß “√ 3-MCPD μàÕ “√ 1, 3-DCP ‡∑à“°—∫

20 : 1 ¥—ßπ—Èπ JECFA ®÷ß √ÿª«à“ °“√§«∫§ÿ¡

ª√‘¡“≥ “√ 3-MCPD  „ÀâÕ¬Ÿà„π√–¥—∫ª≈Õ¥¿—¬®–

§«∫§ÿ¡ “√ 1, 3-DCP ‰¥â¥â«¬ ®÷ß‰¡à®”‡ªìπμâÕß

°”Àπ¥ª√‘¡“≥ “√ 1, 3-DCP(7) ®“°º≈°“√

ª√–‡¡‘π§«“¡‡ªìπæ‘…¢Õß “√ 3-MCPD ¢Õß

JECFA „π§√—Èßπ’È  À¿“æ¬ÿ‚√ª®÷ß°”Àπ¥§à“¡“μ√∞“π

¢Õß “√ 3-MCPD „Àâ¡’ “√ 3-MCPD ªπ‡ªóôÕπ

„π´Õ ª√ÿß√ ‰¥â‰¡à‡°‘π 0.02 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡(8)

´÷Ëß¬—ß§ß‡ªìπª√‘¡“≥∑’ËμË”¡“°   ”À√—∫ª√–‡∑»Õ◊Ëπ Ê

‡™àπ ÕÕ ‡μ√‡≈’¬ π‘«´’·≈π¥å øîπ·≈π¥å ÕÕ ‡μ√’¬

·§π“¥“  œ≈œ  ‰¥â°”Àπ¥§à“¡“μ√∞“π∑’Ë·μ°μà“ß°—π

μ—Èß·μà 0.01 - 1 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡  ”À√—∫

ª√–‡∑» À√—∞Õ‡¡√‘°“ ≠’ËªÿÉπ ·≈–¡“μ√∞“πÕ“À“√

√–À«à“ßª√–‡∑» (CODEX) ¬—ß‰¡à¡’°“√°”Àπ¥§à“

¥—ß°≈à“« ª√–‡∑»‰∑¬°Á¬—ß‰¡à¡’°ÆÀ¡“¬§«∫§ÿ¡

ª√‘¡“≥ “√ 3-MCPD πÕ°®“°π—Èπ√“¬ß“π°“√

 ”√«®´Õ ª√ÿß√ „πªï 2543 ¢ÕßÀπà«¬ß“π Food

Standard Agency (FSA) æ∫«à“¡’μ—«Õ¬à“ß∑’Ëæ∫

°“√ªπ‡ªóôÕπ 3-MCPD ‡°‘π 0.02 ¡‘≈≈‘°√—¡

μàÕ°‘‚≈°√—¡ √âÕ¬≈– 22 ´÷Ëßæ∫ª√‘¡“≥ Ÿß ÿ¥ 93.1

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡  à«π„À≠à‡ªìπμ—«Õ¬à“ß∑’Ëπ”‡¢â“

®“°ª√–‡∑»‰∑¬ ®’π ŒàÕß°ß  ‘ß§‚ª√å ·≈–‰μâÀ«—π(9)

∑”„Àâ°≈ÿà¡ª√–‡∑» À¿“æ¬ÿ‚√ªÀâ“¡π”‡¢â“´Õ ª√ÿß

√ ®“°ª√–‡∑»‰∑¬ ¥—ßπ—Èπ ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬¢Õß

ºŸâ∫√‘‚¿§·≈–¬◊π¬—π¢à“«¥—ß°≈à“« °√–∑√«ß “∏“√≥ ÿ¢

‚¥¬°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å·≈–Àπà«¬ß“π

∑’Ë ‡°’Ë¬«¢âÕß®÷ß‰¥â¥”‡π‘π°“√»÷°…“ª√‘¡“≥°“√

ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

®“°¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“„π™à«ß·√°√à«¡°—∫

‚§√ß°“√æ—≤π“°√–∫«π°“√º≈‘μ´Õ ª√ÿß√ „Àâ

ª√“»®“° “√ 3-MCPD °√–∑√«ß “∏“√≥ ÿ¢

®÷ß‰¥âÕÕ°ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë  248

(æ.». 2544)(10) ‡æ◊Ë Õ§«∫§ÿ¡ª√‘ ¡ “≥ “√

3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ ∑’Ë‰¥â®“°°“√¬àÕ¬

‚ª√μ’π¢Õß∂—Ë«‡À≈◊Õß ¥—ßπ—Èπ ‡æ◊ËÕª√–‡¡‘π ∂“π°“√≥å

°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

∑—Èß Õß™à«ß‡«≈“§◊Õ °àÕπ·≈–À≈—ßª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢ ©∫—∫∑’Ë 248 (æ.». 2544) ¡’º≈∫—ß§—∫

„™â °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å·≈–Àπà«¬ß“π∑’Ë
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°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√  ª√–°“¬  ∫√‘∫Ÿ√≥å ·≈–§≥–

‡°’Ë¬«¢âÕß®÷ß‰¥â»÷°…“ª√‘¡“≥°“√ªπ‡ªóôÕπ “√

3-MCPD Õ’°§√—ÈßÀπ÷Ëß „πμ—«Õ¬à“ß ÷́Ëß à«π„À≠à

‡ªìπμ—«Õ¬à“ß¬’ËÀâÕ‡¥‘¡®“°°“√μ√«®«‘‡§√“–Àå™à«ß

·√°·≈–‡ª√’¬∫‡∑’¬∫º≈°“√¥”‡π‘π°“√∑—Èß Õß

™à«ß‡«≈“

«— ¥ÿ·≈–«‘∏’°“√

°≈ÿà¡μ—«Õ¬à“ß

μ—«Õ¬à“ßº≈‘μ¿—≥±åª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»‰∑¬

°àÕπª√–°“»°√–∑√«ßœ ¡’º≈∫—ß§—∫„™â ‰¥â·°à ´Õ 

ª√ÿß√ ∂—Ë«‡À≈◊Õß ´’Õ‘Í«¢“« ´Õ ÀÕ¬π“ß√¡ ‡ªìπ

μ—«Õ¬à“ß®“°Àπà«¬ß“π‡Õ°™π·≈–Àπà«¬ß“π√“™°“√

( ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“·≈–

 “∏“√≥ ÿ¢®—ßÀ«—¥)  àß¡“«‘‡§√“–Àå ≥  ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å „π™à«ß‡¥◊Õπ°—π¬“¬π 2543 ∂÷ß

æƒ…¿“§¡ 2545 ®”π«π 132 μ—«Õ¬à“ß

μ—«Õ¬à“ßº≈‘μ¿—≥±åª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»

‰∑¬À≈—ßª√–°“»°√–∑√«ßœ ¡’º≈∫—ß§—∫„™â‰¥â·°à

´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß ´’Õ‘Í«¢“« ´Õ ÀÕ¬π“ß√¡

‡ªìπμ—«Õ¬à“ß®“°Àπà«¬ß“π‡Õ°™π·≈–Àπà«¬ß“π

√“™°“√ ( ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“·≈–

 “∏“√≥ ÿ¢®—ßÀ«—¥)  àß¡“«‘‡§√“–Àå ≥  ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π  2545 ∂÷ß °—π¬“¬π 2547

·≈–º≈‘μ¿—≥±åª√ÿß√ ∑’Ë´◊ÈÕμ“¡∑âÕßμ≈“¥®—ßÀ«—¥

μà“ßÊ (°√ÿß‡∑æ¡À“π§√ ππ∑∫ÿ√’   ¡ÿ∑√ “§√

 ‘ßÀå∫ÿ√’  Õà“ß∑Õß ·≈–‡æ™√∫ÿ√’) √«¡ 107 μ—«Õ¬à“ß

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

- ‡§√◊ËÕß  gas  chromatography º≈‘μ¿—≥±å

¢Õß Hewlett-Packard model HP 5890 Series II

Plus  ª√–°Õ∫¥â«¬‡§√◊ËÕß©’¥μ—«Õ¬à“ßÕ—μ‚π¡—μ‘ model

HP 7673 GC/SFC injector,  ‡§√◊ËÕßμ√«®«—¥™π‘¥

MSD model HP 5972  §Õ≈—¡πå™π‘¥ capillary

J & W DB5 MS ¢π“¥ 30 ‡¡μ√ Ó 0.25 ¡‘≈≈‘‡¡μ√

øî≈å¡‡§≈◊Õ∫Àπ“ 0.25 ‰¡‚§√‡¡μ√ Õÿ≥À¿Ÿ¡‘¢Õß

injector/transfer line 270 Õß»“‡´≈‡´’¬  Õÿ≥À¿Ÿ¡‘

¢Õß§Õ≈—¡πå‡ªìπ·∫∫ program temperature ‚¥¬

‡√‘Ë¡μâπ∑’Ë 50  Õß»“‡´≈‡´’¬  ·≈–§ß‰«â‡ªìπ‡«≈“

1 π“∑’ ‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘¥â«¬Õ—μ√“ 2 Õß»“‡´≈‡ ’́¬ 

μàÕπ“∑’ ®π∂÷ß 90 Õß»“‡´≈‡´’¬  ·≈–‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘

‡ªìπ 270 Õß»“‡´≈‡´’¬  §ßÕÿ≥À¿Ÿ¡‘π’È‰«â 10 π“∑’

Õ—μ√“°“√‰À≈¢Õß·°ä Œ’‡≈’¬¡ 1 ¡‘≈≈‘≈‘μ√μàÕπ“∑’

°“√©’¥‡ªìπ·∫∫ splitless √–¬–‡«≈“ 40 «‘π“∑’

ª√‘¡“μ√ “√∑’Ë©’¥ 1.5 ‰¡‚§√≈‘μ√  »÷°…“  mass  ¥â«¬

selected ion monitoring mode (SIM) m/z ¢Õß

3-MCPD §◊Õ 453, 291, 289, 275, 253 ·≈–

m/z ¢Õß d
5
 3-MCPD (Internal standard) §◊Õ 257

- ‡§√◊ËÕß™—Ëß≈–‡Õ’¬¥ 4 μ”·Àπàß  (analytical

balance) : Satorius  model AC 211S, ‡§√◊ËÕß™—Ëß

2 μ”·Àπàß (Top pan) : Satorius model BP1200,

Dry bath incubator : BOEKEL, Õà“ßπÈ”§«“¡∂’Ë Ÿß

(ultrasonic bath) : BRANSON 2210, Glass

chromatography column ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

2 ‡´πμ‘‡¡μ√ §«“¡¬“« 40 ‡´πμ‘‡¡μ√ æ√âÕ¡

sintered glass ·≈–°äÕ°, ‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»

(rotary evaporator ) : BÜCHI R-205 ·≈– Vortex

mixer : VORTEX-2 GENIE

 “√¡“μ√∞“π·≈– “√‡§¡’

 “√¡“μ√∞“π

3-monochloropropanediol (3-MCPD)

º≈‘μ¿—≥±å¢Õß Fluka  (§«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 98.0)

·≈– d
5
-3-monochloropropanediol (d

5
-3-

MCPD) º≈‘μ¿—≥±å¢Õß ISOTEC (min 98 atom% D)

 “√‡§¡’

 “√‡§¡’∑ÿ°™π‘¥‡ªìπ™π‘¥ AR grade ‰¥â·°à

Sodium sulphate anhydrous, heptafluoro-
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butyrylimidazole º≈‘μ¿—≥±å¢Õß SIGMA  (‡°Á∫∑’Ë

Õÿ≥À¿Ÿ¡‘ -20o´), extrelutTM 20 ml refill packs

º≈‘μ¿—≥±å¢Õß MERCK, ethyl acetate º≈‘μ¿—≥±å

¢Õß LAB-SCAN, 2,2,4-trimethyl pentane

99% º≈‘μ¿—≥±å¢Õß SIGMA-ALDRICH, haxane

º≈‘μ¿—≥±å¢Õß MERCK, dietheyl ether º≈‘μ¿—≥±å

¢Õß MERCK ·≈– sodium chloride º≈‘μ¿—≥±å¢Õß

MERCK

°“√‡μ√’¬¡ “√≈–≈“¬

 “√‡§¡’

Sodium chloride solution, 5 mol/l : ™—Ëß

sodium chloride 290 °√—¡ ≈–≈“¬¥â«¬πÈ”°≈—Ëπ

1 ≈‘μ√

Hexane + diethyl ether (90 + 10) : º ¡

diethyl ether ®”π«π 100 ¡‘≈≈‘≈‘μ√ °—∫ hexane

®”π«π 900 ¡‘≈≈‘≈‘μ√  ‡¢¬à“„Àâ‡¢â“°—π

 “√¡“μ√∞“π

3-MCPD stock standard solution, 1,000

‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ : ™—Ëß “√¡“μ√∞“π 3-MCPD

25 ¡‘≈≈‘°√—¡ ≈ß„π¢«¥«—¥ª√‘¡“μ√¢π“¥ 25 ¡‘≈≈‘≈‘μ√

≈–≈“¬·≈–ª√—∫ª√‘¡“μ√¥â«¬ ethyl acetate

Intermediate 3-MCPD  standard solution,

100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ : ªî‡ªμ 3-MCPD

stock standard solution (1,000 ‰¡‚§√°√—¡μàÕ

¡‘≈≈‘≈‘μ√) ®”π«π 1 ¡‘≈≈‘≈‘μ√ ≈ß„π¢«¥«—¥ª√‘¡“μ√

¢π“¥ 10 ¡‘≈≈‘≈‘μ√ ≈–≈“¬·≈–ª√—∫ª√‘¡“μ√¥â«¬

ethyl acetate

3-MCPD spiked solution, 2 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√ : ªî‡ªμ intermediate standard

solution (100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√) ®”π«π 200

‰¡‚§√≈‘μ√ ≈ß„π¢«¥«—¥ª√‘¡“μ√¢π“¥ 10 ¡‘≈≈‘≈‘μ√

≈–≈“¬·≈–ª√—∫ª√‘¡“μ√¥â«¬ ethyl acetate

3-MCPD calibration solutions : ªî‡ªμ

intermediate standard solution (100 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√)  ®”π«π 12.5, 25, 62.5, 125, 250,

500 ‰¡‚§√≈‘μ√ ≈ß„π¢«¥«—¥ª√‘¡“μ√¢π“¥ 25

¡‘≈≈‘≈‘μ√ ®”π«π 6 „∫ μ“¡≈”¥—∫ ≈–≈“¬·≈–

ª√—∫ª√‘¡“μ√¥â«¬ 2,2,4-trimethyl pentane

®–‰¥â “√≈–≈“¬¡“μ√∞“π 3-MCPD §«“¡‡¢â¡¢âπ

0.05, 0.10, 0.25, 0.50, 1.00 ·≈– 2.00

‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫

d
5
-3-MCPD internal standard stock

solution, 1,000 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ : ™—Ëß d
5
-

3-MCPD 25 ¡‘≈≈‘°√—¡ ≈ß„π¢«¥«—¥ª√‘¡“μ√

¢π“¥ 25 ¡‘≈≈‘≈‘μ√ ≈–≈“¬·≈–ª√—∫ª√‘¡“μ√¥â«¬

ethyl acetate

d
5
-3-MCPD working internal standard

solution, 10 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ : ªî‡ªμ

d
5
-3-MCPD stock solution (1,000 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√) ®”π«π 1 ¡‘≈≈‘≈‘μ√ „ à≈ß„π¢«¥«—¥

ª√‘¡“μ√¢π“¥ 100 ¡‘≈≈‘≈‘μ√ ≈–≈“¬·≈–ª√—∫

ª√‘¡“μ√¥â«¬ ethyl acetate

«‘∏’«‘‡§√“–Àå 

«‘‡§√“–Àåμ“¡«‘∏’¡“μ√∞“π AOAC 17th

edition, 2000(11) ‚¥¬¡’º≈°“√μ√«® Õ∫§«“¡

∂Ÿ°μâÕß¢Õß«‘∏’ ≥ ÀâÕßªØ‘∫—μ‘°“√ ¥—ßπ’È

- §à“  Limit of detection (LOD) =   0.001

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡

- §à“ Limit of quantitation (LOQ) =   0.01

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡

- % Recovery = 94.6 - 106.7  ∑’Ë§«“¡

‡¢â¡¢âπ 0.01 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡

- % RSD    =   3.24
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°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√  ª√–°“¬  ∫√‘∫Ÿ√≥å ·≈–§≥–

°“√§«∫§ÿ¡§ÿ≥¿“æº≈°“√«‘‡§√“–Àå

- % RPD ¢Õß°“√∑” È́” (duplicate)

≤10 %

- °“√∑¥ Õ∫§«“¡™”π“≠ (Proficiency

test) °“√μ√«®«‘‡§√“–Àå 3-MCPD „πº≈‘μ¿—≥±å

ª√ÿß√ °—∫Àπà«¬ß“πμà“ßª√–‡∑» Food Analysis

Performance Assessment Scheme (FAPAS) ¢Õß

ª√–‡∑»Õ—ß°ƒ…  ªï §.». 2002 ·≈– 2004 º≈

°“√ª√–‡¡‘π performance ¢ÕßÀâÕßªØ‘∫—μ‘°“√

√–∫ÿ«à“æÕ„®  §à“ z-score ‡∑à“°—∫ 0.8 ·≈– -0.3

μ“¡≈”¥—∫

º≈

®“°º≈°“√μ√«®«‘‡§√“–Àå “√ 3-MCPD „π

º≈‘μ¿—≥±åª√ÿß√  132 μ—«Õ¬à“ß ‰¥â·°à ´Õ ª√ÿß√ 

∂—Ë«‡À≈◊Õß 91 μ—«Õ¬à“ß ´’Õ‘Í«¢“« 22 μ—«Õ¬à“ß ·≈–

´Õ ÀÕ¬π“ß√¡ 19 μ—«Õ¬à“ß æ∫ “√ 3-MCPD

‡°‘π¡“μ√∞“π∑’Ë°√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥ 1.00

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ §‘¥‡ªìπ√âÕ¬≈– 30.3 ‡ªìπ

μ—«Õ¬à“ß´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß √âÕ¬≈– 41.8 ·≈–

´Õ ÀÕ¬π“ß√¡ √âÕ¬≈– 10.5  à«π ’́Õ‘Í«¢“«‡¢â“

¡“μ√∞“π∑ÿ°μ—«Õ¬à“ß ª√‘¡“≥ “√ 3-MCPD ∑’Ëæ∫

Õ¬Ÿà„π™à«ß 0.001 ∂÷ß 162.10 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡

(μ“√“ß∑’Ë 1)

À≈—ß®“°‡¥◊Õπ¡‘∂ÿπ“¬π 2545 ´÷Ëßª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢¡’º≈∫—ß§—∫„™â·≈â«‰¥âμ√«®

«‘‡§√“–Àå “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ ∑—Èß ‘Èπ

107 μ—«Õ¬à“ß ‰¥â·°à ́ Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß 60 μ—«Õ¬à“ß

´’Õ‘Í«¢“« 40 μ—«Õ¬à“ß ·≈–´Õ ÀÕ¬π“ß√¡ 7 μ—«Õ¬à“ß

æ∫ “√ 3-MCPD ‡°‘π¡“μ√∞“π∑’Ë°√–∑√«ß

 “∏“√≥ ÿ¢°”Àπ¥ §‘¥‡ªìπ√âÕ¬≈– 2.8 ‡ªìπ

μ—«Õ¬à“ß´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß √âÕ¬≈– 5.0  à«π

´’Õ‘Í«¢“«·≈–´Õ ÀÕ¬π“ß√¡‡¢â“¡“μ√∞“π∑ÿ°

μ—«Õ¬à“ß ª√‘¡“≥ “√ 3-MCPD ∑’Ëæ∫Õ¬Ÿà„π™à«ß

0.001 ∂÷ß  2.84  ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡  (μ“√“ß∑’Ë 2)

´Õ ª√ÿß√  91/81 (89) 43 38 ‰¡àæ∫-162.10 41.8

∂—Ë«‡À≈◊Õß

´’Õ‘Í«¢“« 22/12 (54.5) 12 - ‰¡àæ∫-0.02 -

´Õ ÀÕ¬π“ß√¡ 19/15 (78.9) 13 2 ‰¡àæ∫-10.24 10.5

√«¡∑—ÈßÀ¡¥ 132/108 (81.8) 68 40 ‰¡àæ∫-162.10 30.3

μ“√“ß∑’Ë 1 ª√‘¡“≥ “√ 3-MCPD ªπ‡ªóôÕπ„πº≈‘μ¿—≥±åª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ °—π¬“¬π 2543 -

æƒ…¿“§¡ 2545 (°àÕπª√–°“»°√–∑√«ß “∏“√≥ ÿ¢¡’º≈∫—ß§—∫„™â)

®”π«πμ—«Õ¬à“ß

ª√–‡¿∑

ª√‘¡“≥ “√ 3-MCPD

(¡‘≈≈‘°√—¡/°‘‚≈°√—¡)

μË” ÿ¥- Ÿß ÿ¥

√âÕ¬≈–μ—«Õ¬à“ß

∑’Ë‡°‘π¡“μ√∞“π
μ√«®«‘‡§√“–Àå/æ∫ æ∫μ—Èß·μà æ∫¡“°°«à“

(√âÕ¬≈–) 0.001 - 1.00 1.00 (¡°./°°.)

(¡°./°°.)
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«‘®“√≥å

°“√»÷°…“ª√‘¡“≥°“√ªπ‡ªóôÕπ “√ 3-

MCPD „πº≈‘μ¿—≥±åª√ÿß√ π—Èπ‰¡à¡’°“√«“ß·ºπ

™—¥‡®π«à“®–¥”‡π‘π°“√ Õß™à«ß‡«≈“ ‚¥¬™à«ß·√°

¡ÿàßÀ«—ß®–·°âªí≠À“‡©æ“–Àπâ“‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬

¢ÕßºŸâ∫√‘‚¿§·≈–„Àâ∑√“∫ ∂“π°“√≥å°“√ªπ‡ªóôÕπ

 “√ 3-MCPD „πª√–‡∑»‰∑¬«à“‡ªìπ‰ªμ“¡

√“¬ß“π¢Õß°≈ÿà¡ª√–‡∑»¬ÿ‚√ªÀ√◊Õ‰¡à ®“°°“√

»÷°…“™à«ß·√°√à«¡°—∫¡“μ√°“√·°â‰¢ªí≠À“√–À«à“ß

°√–∑√«ß “∏“√≥ ÿ¢·≈–ºŸâª√–°Õ∫°“√  ®÷ß∑”„Àâ¡’

°“√ÕÕ°°ÆÀ¡“¬§«∫§ÿ¡§◊Õª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢ ©∫—∫∑’Ë 248 (æ.». 2544)(13) ‡æ◊ËÕ

§«∫§ÿ¡ª√‘¡“≥ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

¥—ßπ—Èπ‡æ◊ËÕ„Àâ∑√“∫º≈∑’Ë‰¥â®“°°“√§«∫§ÿ¡√–¥—∫

°“√ªπ‡ªóôÕπ¢Õß “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

¢Õß¿“§√—∞√à«¡°—∫ºŸâº≈‘μ·≈–∑√“∫ ∂“π°“√≥å°“√

ªπ‡ªóôÕπ¢Õß “√ 3-MCPD „πº≈‘μ¿—≥±å

ª√ÿß√  ºŸâ«‘®—¬®÷ß‰¥â«“ß·ºπ∑’Ë®–»÷°…“‡™àπ‡¥’¬«°—∫

™à«ß·√° ‚¥¬°“√‡°Á∫μ—«Õ¬à“ß„π™à«ßÀ≈—ß®–·μ°μà“ß

®“°™à«ß·√° §◊Õ ™à«ßÀ≈—ß®–¡’μ—«Õ¬à“ß´Õ ª√ÿß√ 

·≈–πÈ”¡—πÀÕ¬πâÕ¬°«à“™à«ß·√° ‡π◊ËÕß®“°°“√

‡°Á∫μ—«Õ¬à“ß„π™à«ßÀ≈—ß®–‡πâπ‡°Á∫μ—«Õ¬à“ß∑’Ë°“√

‡°Á∫„π™à«ß·√°μ√«®æ∫°“√ªπ‡ªóôÕπ¢Õß “√ 3-

MCPD πÕ°®“°π—Èπ®–¡’°“√‡°Á∫μ—«Õ¬à“ß„πμà“ß

®—ßÀ«—¥√Õ∫Ê °√ÿß‡∑æ¡À“π§√ ÷́Ëßμ—«Õ¬à“ß∑’Ë

®”Àπà“¬ à«π„À≠à‡ªìπ´’Õ‘Í«¢“«  ¥—ßπ—Èπ®–‡ÀÁπ«à“

™à«ßÀ≈—ß®–¡’μ—«Õ¬à“ß´’Õ‘Í«¢“«¡“°°«à“™à«ß·√°‡°◊Õ∫

‡∑à“μ—« Õ¬à“ß‰√°Áμ“¡ μ—«Õ¬à“ß∑—Èß Õß™à«ß‡«≈“

 à«π„À≠à®–‡ªìπ¬’ËÀâÕ‡¥’¬«°—π

º≈°“√»÷°…“™à«ß·√°°àÕπª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢©∫—∫∑’Ë 248 æ.». 2544 ¡’º≈∫—ß§—∫„™â

(μ“√“ß∑’Ë 1) æ∫μ—«Õ¬à“ßº≈‘μ¿—≥±åª√ÿß√ ∑’Ë

ªπ‡ªóôÕπ “√ 3-MCPD  Ÿß ‚¥¬‡©æ“–´Õ ª√ÿß√ 

∂—Ë«‡À≈◊Õß·≈–´Õ ÀÕ¬π“ß√¡∂÷ß√âÕ¬≈– 89 ·≈–

78.9 μ“¡≈”¥—∫ ·≈–‡°◊Õ∫§√÷ËßÀπ÷Ëß¢Õß´Õ ª√ÿß√ 

∂—Ë«‡À≈◊Õß∑’Ëªπ‡ªóôÕπ “√ 3-MCPD æ∫ª√‘¡“≥

3-MCPD ‡°‘π¡“μ√∞“π  à«π´Õ ÀÕ¬π“ß√¡

æ∫‡°‘π¡“μ√∞“π√âÕ¬≈– 11 ·≈–√–¥—∫ “√ 3-MCPD

∑’Ëæ∫ Ÿß ÿ¥∂÷ß 162.10 ·≈– 10.24 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡ μ“¡≈”¥—∫  “‡Àμÿ‡π◊ËÕß®“°°√√¡«‘∏’°“√

´Õ ª√ÿß√     60/44 (73.3) 41 3 ‰¡àæ∫-2.84 5.0

∂—Ë«‡À≈◊Õß

´’Õ‘Í«¢“« 40/29 (72.5) 29 - ‰¡àæ∫-0.03 -

´Õ ÀÕ¬π“ß√¡ 7/4 (57.1) 4 - ‰¡àæ∫-πâÕ¬°«à“ 0.01 -

√«¡∑—ÈßÀ¡¥ 107/77 (72.0) 74 3 ‰¡àæ∫-2.84 2.8

μ“√“ß∑’Ë 2 ª√‘¡“≥ “√ 3-MCPD ªπ‡ªóôÕπ„πº≈‘μ¿—≥±åª√ÿß√ ∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ ¡‘∂ÿπ“¬π 2545 -

°—π¬“¬π 2547 (À≈—ßª√–°“»°√–∑√«ß “∏“√≥ ÿ¢∫—ß§—∫„™â)

®”π«πμ—«Õ¬à“ß

ª√–‡¿∑

ª√‘¡“≥ “√ 3-MCPD

(¡‘≈≈‘°√—¡/°‘‚≈°√—¡)

μË” ÿ¥- Ÿß ÿ¥

√âÕ¬≈–μ—«Õ¬à“ß

∑’Ë‡°‘π¡“μ√∞“π
μ√«®«‘‡§√“–Àå/æ∫ æ∫μ—Èß·μà æ∫¡“°°«à“

(√âÕ¬≈–) 0.001 - 1.00 1.00 (¡°./°°.)

(¡°./°°.)
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°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√  ª√–°“¬  ∫√‘∫Ÿ√≥å ·≈–§≥–

º≈‘μ´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß¡’°“√¬àÕ¬ ≈“¬‚ª√μ’π„π

°“°∂—Ë«‡À≈◊Õß¥â«¬°√¥‰Œ‚¥√§≈Õ√‘°∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß

®÷ß∑”„Àâ‡°‘¥ “√ 3-MCPD ¢÷Èπ(1)  à«π´Õ ÀÕ¬π“ß√¡

¡’°“√„™â “√ª√ÿß·μàß√ ‡ªìπ à«πº ¡¢Õß´Õ ª√ÿß√ 

∂—Ë«‡À≈◊Õß∑’Ë¡’°“√ªπ‡ªóôÕπ “√ 3-MCPD ¥â«¬

®÷ßæ∫®”π«πμ—«Õ¬à“ß·≈– √–¥—∫°“√ªπ‡ªóôÕπ “√

3-MCPD μË”°«à“´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß ·≈–‡ªìπ‰ª

‰¥â∑’Ë°“√ªπ‡ªóôÕπ “√ 3-MCPD „π´Õ ÀÕ¬π“ß√¡

Õ“®®–‡°‘¥®“°ªØ‘°‘√‘¬“Õ◊ËπÊ „π°√√¡«‘∏’°“√º≈‘μ

‡™àπ ªØ‘°‘√‘¬“√–À«à“ß‰¢¡—π°—∫‡°≈◊Õ ÷́Ëß “‡Àμÿπ’È§ß

μâÕß¡’°“√»÷°…“μàÕ‰ª  ”À√—∫´’Õ‘Í«¢“«°√–∫«π°“√

º≈‘μ„™â«‘∏’À¡—°¥â«¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å ®÷ßμ√«®‰¡àæ∫

μ—«Õ¬à“ß∑’Ëªπ‡ªóôÕπ “√ 3-MCPD ‡°‘π¡“μ√∞“π

´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß  Food  Standard Agency

·μà°“√∑’Ë´’Õ‘Í«¢“«μ√«®æ∫ “√ 3-MCPD ‡π◊ËÕß®“°

¡’°“√·μàß√ ¥â«¬ “√ª√ÿß·μàß√ ∑’Ë¡’°“√ªπ‡ªóôÕπ

¥â«¬ “√ 3-MCPD ´÷Ëßª√‘¡“≥∑’Ëμ√«®æ∫®–μË”¡“°

ª√‘¡“≥ Ÿß ÿ¥§◊Õ 0.02 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡

º≈°“√»÷°…“™à«ßÀ≈—ßª√–°“»°√–∑√«ß
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ª√ÿß√ ∑’Ëª√“»®“° “√ 3-MCPD(12) √«¡∑—Èß°√–∑√«ß

 “∏“√≥ ÿ¢‰¥âÕÕ°ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢

©∫—∫∑’Ë 248 (æ.». 2544) ‡æ◊ËÕ§«∫§ÿ¡ª√‘¡“≥ “√

3-MCPD „πº≈‘μ¿—≥±åª√ÿß√  æ∫«à“ ®”π«π

μ—«Õ¬à“ß´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß·≈–´Õ ÀÕ¬π“ß√¡∑’Ë

ªπ‡ªóôÕπ “√ 3-MCPD ≈¥≈ßª√–¡“≥√âÕ¬≈– 16

·≈– 22 μ“¡≈”¥—∫  ”À√—∫√–¥—∫°“√ªπ‡ªóôÕπ∑’Ë

æ∫ Ÿß ÿ¥≈¥≈ß‡À≈◊Õ‡æ’¬ß 2.84 ·≈–πâÕ¬°«à“ 0.01

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ μ“¡≈”¥—∫ πÕ°®“°π—Èπ

μ—«Õ¬à“ß∑’Ëæ∫‡°‘π¡“μ√∞“π¡’‡©æ“–´Õ ª√ÿß√ 

∂—Ë«‡À≈◊Õß ÷́Ëß≈¥≈ß 8 ‡∑à“®“°™à«ß·√° ∑—Èßπ’È„π

¿“æ√«¡®”π«πº≈‘μ¿—≥±åª√ÿß√ ∑’Ë‡°‘π¡“μ√∞“π

‡ª√’¬∫‡∑’¬∫°—∫°àÕπª√–°“»°√–∑√«ß “∏“√≥ ÿ¢

¡’º≈∫—ß§—∫„™â∂÷ß 11 ‡∑à“  ”À√—∫´’Õ‘Í«¢“«π—Èπ¡’°“√

μ√«®æ∫ “√ 3-MCPD  Ÿß°«à“‡¥‘¡√âÕ¬≈– 18

‡π◊ËÕß®“°μ—«Õ¬à“ß ÷́Ëßμ√«®«‘‡§√“–Àå‡æ‘Ë¡¢÷Èπ®“°

™à«ß·√°‡∑à“μ—«·≈–‡ªìπμ—«Õ¬à“ß´÷Ëß‰¡à‰¥â‡°Á∫μ—«Õ¬à“ß

μ√«®«‘‡§√“–Àå„π™à«ß·√° Õ¬à“ß‰√°Áμ“¡‰¡àæ∫

μ—«Õ¬à“ß´’Õ‘Í«¢“«¡’°“√ªπ‡ªóôÕπ “√ 3-MCPD ‡°‘π

¡“μ√∞“π¥â«¬‡Àμÿº≈‡™àπ‡¥’¬«°—∫º≈™à«ß·√°

°“√∑’Ë¬—ß¡’°“√μ√«®æ∫ “√ 3-MCPD „π

´Õ ª√ÿß√ ∂—Ë«‡À≈◊Õß‡°‘π¡“μ√∞“πÕ“®‡π◊ËÕß®“°

ºŸâª√–°Õ∫°“√¬— ß¢“¥§«“¡√Ÿâ §«“¡‡¢â “ „®„π

°√–∫«π°“√º≈‘μ À√◊ÕÕ“®‡π◊ËÕß®“°°“√ª√—∫ª√ÿß

°√√¡«‘∏’°“√º≈‘μμâÕß‡ ’¬§à“„™â®à“¬‡æ‘Ë¡¢÷Èπ ∑”„Àâ

ºŸâª√–°Õ∫°“√¢π“¥‡≈Á°·≈–¢π“¥°≈“ß¬—ß‰¡à “¡“√∂

ªØ‘∫—μ‘‰¥â∑ÿ°¢—ÈπμÕπ‡À¡◊Õπ°—∫ºŸâº≈‘μ√“¬„À≠à

¥—ßπ—ÈπÀπà«¬ß“π¿“§√—∞·≈–ºŸâª√–°Õ∫°“√∑’Ë·°â‰¢

·≈–ª√—∫ª√ÿß°√√¡«‘∏’°“√º≈‘μ‰¥â·≈â«§ßμâÕß√à«¡¡◊Õ

™à«¬‡À≈◊ÕºŸâº≈‘μ∑’Ë¬—ß¡’ªí≠À“Õ¬Ÿà„Àâ “¡“√∂≈¥√–¥—∫

°“√ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±åª√ÿß√ 

 ‘Ë ß ”§—≠§◊ÕºŸâ º≈‘μ∑’Ë ¬— ßº≈‘μμ— «Õ¬à “ ß∑’Ë ¡’ °“√

ªπ‡ªóôÕπ “√ 3-MCPD ‡°‘π¡“μ√∞“πμâÕß

μ√–Àπ—°∂÷ß§«“¡ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘ ‚¿§·≈–
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μ“¡°ÆÀ¡“¬Õ¬à“ß‡§√àß§√—¥

 √ÿª

 ∂“π°“√≥å°“√ªπ‡ªóôÕπ¢Õß “√ 3-MCPD

„πº≈‘μ¿—≥±åª√ÿß√ À≈—ß®“°¡’¡“μ√°“√§«∫§ÿ¡

ª√‘¡“≥ªπ‡ªóôÕπ “√ 3-MCPD „πº≈‘μ¿—≥±å

ª√ÿß√  æ∫«à“√âÕ¬≈–®”π«πμ—«Õ¬à“ßº≈‘μ¿—≥±å

ª√ÿß√ ∑’Ë¡’ “√ 3-MCPD ªπ‡ªóôÕπ‡°‘π¡“μ√∞“π

°”Àπ¥≈¥≈ß 11 ‡∑à“ ·≈– à«π„À≠à¡’ “√ 3-MCPD

ªπ‡ªóôÕπ„π√–¥—∫∑’Ëª≈Õ¥¿—¬μàÕ°“√∫√‘‚¿§ ¡’
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Overview of 3-MCPD Contamination in Seasoning Products in Thailand
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and Panawan Kluengklangdon

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

ABSTRACT According to many European country reports, Thai soy sauce contained high level of

3-MCPD. In order to ensure the consumer safety, the Bureau of Quality and Safety of Food Department of

Medical Sciences conducted a study of  3-MCPD content in Thai seasoning products. The study was carried

on two periods, the first period was done from September 2000 to May 2002, before the regulatory limit of

3-MCPD in soy sauce product was established. The total number of 132 samples, consisted of  91 seasoning

soy sauce, 22 natural fermented soy sauce and 19 oyster sauce samples were analyzed for 3-MCPD  content

using Gas Chromatography Mass Spectrometry (GC-MS). It was found that 41.8% of seasoning soy sauce and

10.5% of the oyster sauce samples contained higher level of 3-MCPD than the regulatory limit. The second

study was done after the enforcement of Standard Notification of 3-MCPD in soy sauce from June 2002

to September 2004. The total number of 107 seasoning products, consisted of 60, 40 and 7 samples of

seasoning soy sauce, natural fermented soy sauce and oyster sauce respectively. The result showed that 5%

of seasoning soy sauce contained higher level of 3-MCPD than regulatory limit. It is indicated that the

consumer protection policy of the Ministry of Public Health on food safety with regard to 3-MCPD

in seasoning products was fulfilled and the good-cooperation between governmental agencies and the

manufacturers to improve the production process was achieved and the percentage of sub-standard

products  decreased  from 30.3% to 2.8% (approximately 11 times).

Key words :  3-MCPD, Thai seasoning products


