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°“√»÷°…“ª√‘¡“≥‚≈À–‡ªìπæ‘…„πÕ“À“√∑’Ë§π‰∑¬∫√‘‚¿§µàÕ«—π

√–À«à“ß æ.». 2542 - 2544

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

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

∫∑§—¥¬àÕ °“√»÷°…“ª√‘¡“≥‚≈À– 4 ™π‘¥§◊Õ µ–°—Ë« ·§¥‡¡’¬¡  “√ÀπŸ ·≈–ª√Õ∑ ∑’Ë§π‰∑¬®–‰¥â√—∫®“°°“√∫√‘‚¿§

Õ“À“√µàÕ«—π„πªï æ.». 2542 - 2544 ‡æ◊ËÕ„Àâ∑√“∫¿“«–·≈–·π«‚πâ¡°“√‡ ’Ë¬ß¿—¬ ‡¡◊ËÕ‡∑’¬∫°—∫§à“§«“¡ª≈Õ¥¿—¬∑’Ë

Õß§å°“√Õπ“¡—¬‚≈°°”Àπ¥ ‚¥¬‡°Á∫µ—«Õ¬à“ßÕ“À“√®“° 4 ¿“§ ¿“§≈– 2 ®—ßÀ«—¥‡ªìπµ—«·∑π¢Õßª√–‡∑» √«¡ 8 ®—ßÀ«—¥

®—ßÀ«—¥≈– 113 ™π‘¥ ·≈–·∫àß°≈ÿà¡Õ“À“√‡ªìπ 26 °≈ÿà¡ ‡µ√’¬¡ composite sample ‚¥¬™—Ëßµ—«Õ¬à“ßÕ“À“√∑’Ë‡µ√’¬¡„π

≈—°…≥–æ√âÕ¡∫√‘‚¿§·≈–∫¥„Àâ≈–‡Õ’¬¥·≈â« µ“¡ —¥ à«πª√‘¡“≥°“√∫√‘‚¿§¢Õß·µà≈–°≈ÿà¡Õ“À“√ ®“°π—Èπº ¡„Àâ‡ªìπ‡π◊ÈÕ

‡¥’¬«°—π «‘‡§√“–ÀåÀ“ª√‘¡“≥µ–°—Ë«·≈–·§¥‡¡’¬¡‚¥¬«‘∏’ Flame Atomic Absorption Spectrophotometer «‘‡§√“–ÀåÀ“

ª√‘¡“≥ “√ÀπŸ‚¥¬«‘∏’ Atomic Absorption Spectrophotometer, Hydride System  à«πª√‘¡“≥ª√Õ∑«‘‡§√“–Àå

‚¥¬«‘∏’ Flameless Atomic Absorption Spectrophotometer ª√‘¡“≥µ–°—Ë«∑’Ë§π‰∑¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π„πªï

æ.». 2542 - 2544 ‡∑à“°—∫ 23.65,  25.04 ·≈– 14.32 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫ ª√‘¡“≥·§¥‡¡’¬¡∑’Ë§π‰∑¬

‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π„πªï æ.». 2542 - 2544 ‡∑à“°—∫ 17.24, 7.31 ·≈– 4.82 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π

µ“¡≈”¥—∫ ª√‘¡“≥ “√ÀπŸ∑’Ë§π‰∑¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π„πªï æ.». 2542 - 2544 ‡∑à“°—∫ 27.70, 31.57

·≈– 28.28 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫  à«πª√‘¡“≥ª√Õ∑∑’Ë§π‰∑¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π„πªï

æ.». 2542 - 2544 ‡∑à“°—∫ 3.88, 3.95 ·≈– 2.56 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫§à“°”Àπ¥¢Õß

µ–°—Ë« ·§¥‡¡’¬¡  “√ÀπŸ ·≈–ª√Õ∑ ∑’Ë√à“ß°“¬√—∫‰¥âµàÕ —ª¥“Àå‚¥¬‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬ (Provisional Tolerable Weekly

Intake, PTWI) ´÷ËßÕß§å°“√Õπ“¡—¬‚≈°°”Àπ¥‰«â‡∑à“°—∫ 25, 7, 15 ·≈– 5 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡ À√◊Õ§‘¥‡ªìπ

214.30, 57.71, 128.00 ·≈– 43.00 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫ æ∫«à“ª√‘¡“≥‚≈À–∑—Èß 4 ™π‘¥ ∑’Ë§π‰∑¬‰¥â√—∫

®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π ¬—ßµË”°«à“§à“ PTWI Õ¬Ÿà¡“° ¥—ßπ—Èπ §π‰∑¬®÷ß¬—ß∫√‘‚¿§Õ“À“√‰¥âÕ¬à“ßª≈Õ¥¿—¬

∫∑π”

µ–°—Ë« ·§¥‡¡’¬¡  “√ÀπŸ ·≈–ª√Õ∑ ‡ªìπ

‚≈À–Àπ—°∑’Ë‡ªìπæ‘…µàÕ√à“ß°“¬  “√æ‘…‡À≈à“π’È®–

 – ¡„π¥‘π πÈ” ·≈–Õ“°“» ·≈– àßº≈µàÕ ÿ¢¿“æ

¢Õß¡πÿ…¬å„π∑’Ë ÿ¥ ‡æ√“–¡πÿ…¬å “¡“√∂√—∫ “√æ‘…

‡À≈à“π’È‡¢â“ Ÿà√à“ß°“¬‰¥â‚¥¬°“√À“¬„® °“√ —¡º— 

·≈–°“√∫√‘‚¿§Õ“À“√·≈–πÈ”∑’Ë¡’ “√æ‘…‡À≈à“π’È

‡®◊Õªπ °“√ªπ‡ªóôÕπ¢Õß‚≈À–Àπ—°‡À≈à“π’È„πÕ“À“√

‡°‘¥®“°°“√∑’Ëæ◊™¥Ÿ¥´÷¡ “√æ‘…µà“ß Ê ®“°¥‘π

‡¢â“∑“ß√“°·≈â«‡°Á∫ – ¡µ“¡ à«πµà“ßÊ ¢Õßæ◊™

‚¥¬∏√√¡™“µ‘¢Õß¥‘π®–¡’·√à∏“µÿ ·≈–‚≈À–µà“ßÊ

ª–ªπÕ¬Ÿà∫â“ß ·µà®–¡’„πª√‘¡“≥πâÕ¬‡∑à“π—Èπ ·µà∑’Ë

‡°‘¥‡ªìπªí≠À“¢÷Èπ‡π◊ËÕß®“°√–¥—∫¢Õß‚≈À–‡À≈à“π’È

„π¥‘π‡æ‘Ë¡¡“°¢÷Èπ ‡ªìπ‡Àµÿ„Àâ√–¥—∫°“√ªπ‡ªóôÕπ

¢Õß‚≈À–‡À≈à“π’È„πæ◊™º—° ·≈– —µ«å‡≈’È¬ß‡æ‘Ë¡¡“°¢÷Èπ

¥â«¬ °“√‡æ‘Ë¡¢÷Èπ¢Õß‚≈À–„π¥‘π‡°‘¥®“°°“√¥”‡π‘π

™’«‘µ∑’Ë¢“¥§«“¡√–¡—¥√–«—ß¢Õß¡πÿ…¬å ‚√ßß“π

Accepted for publication, 16 May 2005
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ª√‘¡“≥‚≈À–‡ªìπæ‘…„πÕ“À“√∑’Ë§π‰∑¬∫√‘‚¿§µàÕ«—π ¡¬ÿ√’  Õÿ√“√ÿàß‚√®πå ·≈–§≥–

Õÿµ “À°√√¡∑‘Èß¢Õß‡ ’¬∑’Ë¡’‚≈À–‡À≈à“π’È‡®◊Õªπ Ÿà

 ‘Ëß·«¥≈âÕ¡ ‡™àπ µ–°—Ë«¡“®“°Õÿµ “À°√√¡∑” ’

‚√ß°≈—ËππÈ”¡—π Õÿµ “À°√√¡∑”·∫µ‡µÕ√’Ë ‚√ßß“π

∑”°√– ÿπªóπ ‚√ßß“π∑”¿“™π–‚≈À– ·§¥‡¡’¬¡¡“

®“°‚√ßß“π∂≈ÿß —ß°– ’ ‚√ßß“π™ÿ∫‚≈À–  ’ π‘‡°‘≈-

·§¥‡¡’¬¡·∫µ‡µÕ√’Ë ªÿÜ¬øÕ ‡øµ ¥—ßπ—Èπ °“√„ àªÿÜ¬

øÕ ‡øµ≈ß„π‰√àπ“ ®÷ß‡ªìπ°“√‡æ‘Ë¡·§¥‡¡’¬¡„Àâ

 ‘Ëß·«¥≈âÕ¡ ·≈–„Àâ·°àº≈º≈‘µ∑“ß°“√‡°…µ√(1)

 “√ÀπŸ¡“®“°‚√ßß“π∂≈ÿß·√à Õÿµ “À°√√¡·°â«(1)

°“√„™â “√‡§¡’°”®—¥»—µ√Ÿæ◊™·≈–«—µ∂ÿ‡®◊ÕªπÕ“À“√

 —µ«å∑’Ë¡’ “√ÀπŸ‡®◊Õªπ  “√ª√Õ∑¡“®“°Õÿµ “À°√√¡

À≈“¬™π‘¥ °“√∑”‡À¡◊Õß∑Õß§” °“√„™â “√°—π√“∑’Ë¡’

 “√ª√–°Õ∫ª√Õ∑‡®◊Õªπ(1,2)

§«“¡‡ªìπæ‘…

µ–°—Ë« ¡’‚∑…µàÕ∑ÿ°√–∫∫¢Õß√à“ß°“¬ §◊Õ

∑”„Àâ‡ªìπ‚√§‚≈À‘µ®“ß ∑”≈“¬√–∫∫ª√– “∑ ‚¥¬

‡©æ“– ¡Õß à«π Cerebella cortex ÷́Ëß®–∑”„Àâª«¥

»’√…–Õ¬à“ß√ÿπ·√ß ¡’Õ“°“√ª√– “∑À≈Õπ ·≈–¡’

º≈µàÕª√– “∑ à«πª≈“¬ ∑”„Àâ‡ªìπÕ—¡æ“µ ¡’º≈„Àâ

IQ ‡¥Á°≈¥≈ß πÕ°®“°π’È ¬—ß¡’º≈µàÕ‰µ ∑”„Àâ‰µ

Õ—°‡ ∫À√◊Õæ‘°“√ º≈µàÕ√–∫∫∑“ß‡¥‘πÕ“À“√

∑”„Àâ‡∫◊ËÕÕ“À“√ §≈◊Ëπ‰ â Õ“‡®’¬π ∑âÕßºŸ° ª«¥∑âÕß

·≈–¡’º≈µàÕ√–∫∫ ◊∫æ—π∏ÿå∑”„Àâ‡ªìπÀ¡—π‰¥â(3) À“°

√à“ß°“¬‰¥â√—∫µ–°—Ë«„πª√‘¡“≥ 0.5 ¡‘≈≈‘°√—¡µàÕ«—π

®–∑”„Àâ‡°‘¥°“√ – ¡·≈–· ¥ßÕ“°“√‡ªìπæ‘…‰¥â(4)

ª√‘¡“≥ Ÿß ÿ¥∑’Ë√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (Provi-

sional Tolerable Weekly Intake, PTWI) ‡∑à“°—∫ 25

‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)

·§¥‡¡’¬¡  æ‘…¢Õß·§¥‡¡’¬¡§◊Õ ∑”„Àâ‡°‘¥

Õ“°“√À“¬„®¢—¥ ‰Õ ÀÕ∫‡√◊ÈÕ√—ß À≈Õ¥≈¡µ’∫ ®¡Ÿ°

‰¡à‰¥â°≈‘Ëπ ‡¬◊ËÕªÕ¥∂Ÿ°∑”≈“¬ ∂ÿß≈¡‚ªÉßæÕß ∑”„Àâ

ªÕ¥æ‘°“√ πÕ°®“°π’È¬—ß¡’º≈µàÕ√–∫∫Õ◊ËπÊ ‡™àπ

∑”„Àâ§≈◊Ëπ‰ â Õ“‡®’¬π ÕàÕπ‡æ≈’¬ Àπ“« —Ëπ ‡®Á∫Àπâ“Õ°

‡ªìπ‚√§‚≈À‘µ®“ß‡√◊ÈÕ√—ß µ—«´’¥ πÈ”Àπ—°µ—«≈¥

§«“¡¥—π‚≈À‘µ Ÿß¢÷Èπ º≈µàÕ‰µ§◊Õ ∑”„Àâ‰µ∫«¡·≈–

æ‘°“√ ·§¥‡¡’¬¡∑”„Àâ·§≈‡ ’́¬¡∂Ÿ°¥Ÿ¥´÷¡°≈—∫

∑”„Àâ°√–¥Ÿ°‡ª√“– ª«¥°√–¥Ÿ°·≈– —πÀ≈—ß(3)

À“°√à“ß°“¬‰¥â√—∫·§¥‡¡’¬¡®“°°“√∫√‘‚¿§‡æ’¬ß 10

¡‘≈≈‘°√—¡ ®–· ¥ßÕ“°“√‡ªìπæ‘…(4) ª√‘¡“≥ Ÿß ÿ¥∑’Ë

√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI) ‡∑à“°—∫ 7

‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)

 “√ÀπŸ  ∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õßº‘«Àπ—ß

‡¬◊ËÕµ“ ‡¬◊ËÕ®¡Ÿ° ‡ ’¬ß·À∫ ∑”„ÀâÀ≈Õ¥≈¡·≈–

ªÕ¥Õ—°‡ ∫‰¥â º≈µàÕ√–∫∫∑“ß‡¥‘πÕ“À“√®–‡°‘¥

°“√Õ“‡®’¬π ∑âÕß‡¥‘πÕ¬à“ß√ÿπ·√ß ∂à“¬Õÿ®®“√–‡ªìπ

‡≈◊Õ¥ º≈µàÕ√–∫∫ª√– “∑ à«πª≈“¬ ¡’Õ“°“√™“

µ“¡ª≈“¬¡◊Õª≈“¬‡∑â“ ®π‡ªìπÕ—¡æ“µ‰¥â ¡◊Õ‡∑â“ÀâÕ¬

º≈µàÕº‘«Àπ—ß®–¡’ ’º‘¥ª°µ‘ ‡≈Á∫‰¡à‡®√‘≠µ“¡ª°µ‘

‡ªìπ¡–‡√Áßº‘«Àπ—ß º¡√à«ß º≈µàÕ‰µ§◊Õ ‡°‘¥Õ“°“√

Õ—°‡ ∫‡√◊ÈÕ√—ß ‰µ∫«¡ ·≈–À—«„®«“¬‰¥â(3) ª√‘¡“≥∑’Ë

∑”„Àâ∂÷ß·°à™’«‘µ‡∑à“°—∫ 120 ¡‘≈≈‘°√—¡(4) ª√‘¡“≥ Ÿß ÿ¥

∑’Ë√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI) ‡∑à“°—∫ 15

‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)

ª√Õ∑ ∑”„Àâ‡Àß◊Õ°·≈–‡¬◊ËÕ∫ÿ™àÕßª“°Õ—°‡ ∫

°≈â“¡‡π◊ÈÕ —Ëπ∑’Ë¡◊Õ Àπ—ßµ“ ·≈–√‘¡Ωïª“° ∑√ßµ—«≈”∫“°

æŸ¥‰¡à™—¥ º≈µàÕ‰µ∑”„Àâ‰µÕ—°‡ ∫ ·≈–¡’‡≈◊Õ¥ÕÕ°

∑“ßªí  “«– πÕ°®“°π’È ¬—ß¡’º≈∑”„ÀâπÕπ‰¡àÀ≈—∫

§«“¡®”‡ ◊ËÕ¡ ª√– “∑À≈Õπ À«“¥√–·«ß ∑”„Àâ

µ“¡Õß‡ÀÁπ‰¥â·§∫≈ß(3) ª√‘¡“≥ “√ª√–°Õ∫ª√Õ∑

∑’Ë∑”„Àâ∂÷ß·°à™’«‘µ‰¥â§◊Õ 1 °√—¡(4) ª√‘¡“≥ Ÿß ÿ¥∑’Ë

√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI) ‡∑à“°—∫ 5

‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)

Õß§å°“√Õπ“¡—¬‚≈°‰¥â°”Àπ¥ª√‘¡“≥ Ÿß ÿ¥

¢Õß‚≈À–∑’Ë√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI)

‰«â¥—ßπ’È (5)
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µ–°—Ë« 25 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—«

1 °‘‚≈°√—¡

·§¥‡¡’¬¡ 7 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—«

1 °‘‚≈°√—¡

 “√ÀπŸ 15 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—«

1 °‘‚≈°√—¡

ª√Õ∑ 5 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—«

1 °‘‚≈°√—¡

‡π◊ËÕß®“°¡πÿ…¬å “¡“√∂‰¥â√—∫‚≈À–‡À≈à“π’È

®“°Õ“À“√∑’Ë∫√‘‚¿§ª√–®”«—πª√‘¡“≥°“√∫√‘‚¿§

Õ“À“√·µà≈–°≈ÿà¡µàÕ«—πµàÕ§π ®÷ßÕ“®‡°‘¥°“√ – ¡

®π∂÷ß√–¥—∫∑’Ë∑”„Àâ‡°‘¥Õ—πµ√“¬‰¥â ¡’√“¬ß“π°“√

»÷°…“ª√‘¡“≥µ–°—Ë«·≈–·§¥‡¡’¬¡∑’Ë√à“ß°“¬‰¥â√—∫

®“°°“√∫√‘‚¿§Õ“À“√ª√–®”«—π ‡¡◊ËÕ æ.». 2533(6)

æ∫«à“Õ¬Ÿà„π√–¥—∫ª≈Õ¥¿—¬µ“¡¢âÕ°”Àπ¥¢Õß

Õß§å°“√Õπ“¡—¬‚≈° ªí®®ÿ∫—π ¿“æ·«¥≈âÕ¡‰¥â

‡ª≈’Ë¬π·ª≈ß‰ª¡“° ‡™àπ ¡’‚√ßß“πÕÿµ “À°√√¡

‡æ‘Ë¡¢÷Èπ °“√„™â “√‡§¡’∑“ß°“√‡°…µ√‡æ‘Ë¡ Ÿß¢÷Èπ œ≈œ

¥—ßπ—Èπ ‡æ◊ËÕ‡ªìπ°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâª≈Õ¥¿—¬

ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“‡æ◊ËÕ„Àâ∑√“∫ª√‘¡“≥‚≈À–Àπ—°

4 ™π‘¥ §◊Õ µ–°—Ë« ·§¥‡¡’¬¡  “√ÀπŸ ·≈–ª√Õ∑∑’Ë

§π‰∑¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—π·≈–„™â

§à“∑’Ë ‰¥â„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õß§π‰∑¬

µàÕÕ—πµ√“¬®“°‚≈À–Àπ—° °“√»÷°…“π’È¥”‡π‘π°“√

µàÕ‡π◊ËÕß 3 ªï µ—Èß·µàªï æ.». 2542 -2544 ∑—Èßπ’È

‡æ◊ËÕ„Àâ∑√“∫·π«‚πâ¡°“√ªπ‡ªóôÕπ¢Õß‚≈À–Àπ—°«à“

‡ª≈’Ë¬π·ª≈ß‰ª„π∑‘»∑“ß„¥ º≈°“√»÷°…“«‘®—¬π’È¡’

ª√–‚¬™πåµàÕÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß ‡™àπ °√–∑√«ß

 “∏“√≥ ÿ¢ °√–∑√«ß«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈–

 ‘Ëß·«¥≈âÕ¡ °√–∑√«ß‡°…µ√·≈– À°√≥å°“√‡°…µ√

œ≈œ „π°“√«“ß·ºπ°“√¥”‡π‘π°“√‡æ◊ËÕ§«∫§ÿ¡°“√

ªπ‡ªóôÕπ·≈–§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâª≈Õ¥¿—¬·≈–„™â

‡ªìπ·π«∑“ß„π°“√ª√—∫‡ª≈’Ë¬ππ‘ —¬°“√∫√‘‚¿§¢Õß

ª√–™“°√„Àâ¥’¬‘Ëß¢÷Èπ

«— ¥ÿ·≈–«‘∏’°“√

°≈ÿà¡µ—«Õ¬à“ß

1. ‡®â“Àπâ“∑’Ë¢Õß»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬å

°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å 8 ·Ààß ∑’Ëµ—ÈßÕ¬Ÿàµ“¡

¿“§µà“ßÊ ¿“§≈– 2 ®—ßÀ«—¥ ∑”Àπâ“∑’Ë‡°Á∫µ—«Õ¬à“ß

Õ“À“√∑ÿ°™π‘¥„π —¥ à«π√âÕ¬≈–‚¥¬πÈ”Àπ—°œ

(µ“√“ß∑’Ë 1)(7) µ“¡§Ÿà¡◊Õ°“√‡°Á∫µ—«Õ¬à“ß (SOP

No. 10 06 015 ‡√◊ËÕß°“√´◊ÈÕµ—«Õ¬à“ß-Total diet

study ¢Õß°≈ÿà¡ß“π “√°”®—¥»—µ√Ÿæ◊™·≈–¬“ —µ«å

µ°§â“ß) ¿“§‡Àπ◊Õ‡°Á∫®“° ®—ßÀ«—¥‡™’¬ß„À¡à ·≈–

æ‘…≥ÿ‚≈° ¿“§°≈“ß‡°Á∫®“° ®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡

·≈–™≈∫ÿ√’ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡°Á∫®“°

®—ßÀ«—¥π§√√“™ ’¡“ ·≈–¢Õπ·°àπ ·≈–¿“§„µâ‡°Á∫

®“°®—ßÀ«—¥ ß¢≈“ ·≈–µ√—ß ‚¥¬‡°Á∫µ—«Õ¬à“ßæ√âÕ¡

°—πªï≈– 1 §√—Èß™à«ßª√–¡“≥‡¥◊Õπ¡’π“§¡„™â‡«≈“„π

°“√‡°Á∫ 1 - 2 «—π  ®”π«π®—ßÀ«—¥≈– 113 µ—«Õ¬à“ß

√«¡µ—«Õ¬à“ß∑—ÈßÀ¡¥ 904 µ—«Õ¬à“ß

2. ‡µ√’¬¡ composite sample ‚¥¬

- ‡µ√’¬¡Õÿª°√≥å„π°“√ª√ÿß ‡µ√’¬¡

µ—«Õ¬à“ßÕ“À“√ ·≈– Utensil blank (blank ¢Õß

‡§√◊ËÕß§√—«∑’Ë„™â„π°“√ª√ÿßÕ“À“√√«¡∑—Èß‡§√◊ËÕß¡◊Õ∑’Ë

„™â∫¥·≈–º ¡Õ“À“√)

- √—∫µ—«Õ¬à“ßÕ“À“√∑’Ë àß¡“®“°®—ßÀ«—¥

µà“ßÊ ∑’Ë ∂“π’√∂‰øÀ—«≈”‚æß

- √«¡µ—«Õ¬à“ßÕ“À“√™π‘¥‡¥’¬«°—π®“°

∑—Èß 8 ®—ßÀ«—¥‡ªìπ 1 µ—«Õ¬à“ß (‡ªìπµ—«·∑π¢Õß

ª√–‡∑»)

- ‡µ√’¬¡µ—«Õ¬à“ß„π≈—°…≥–∑’Ë®–π”‰ª

√—∫ª√–∑“π‰¥â ‡™àπ ªÕ°‡ª≈◊Õ° ·°–‡¡≈Á¥ µâ¡À√◊Õ

º—¥ ‚¥¬‰¡à¡’°“√ª√ÿß√  µ“¡∑’Ë°”Àπ¥„π«‘∏’°“√

‡µ√’¬¡µ—«Õ¬à“ßÕ“À“√

- ªíòπÀ√◊Õ∫¥Õ“À“√·µà≈–™π‘¥∑’Ë‡µ√’¬¡

·≈â« ‚¥¬„™âÕÿª°√≥å∑’Ë‡À¡“– ¡
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‚≈À–                 LOD (¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡)      LOQ (¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡) %R

µ–°—Ë« (Pb) 0.012 0.040 81.26 - 109.75
·§¥‡¡’¬¡ (Cd) 0.003 0.010 80.77 - 103.20
 “√ÀπŸ (As) 0.001 0.004 81.08 - 100.55
ª√Õ∑ (Hg) 0.001 0.004 80.00 - 102.80

- ∑” composite sample ‚¥¬™—Ëß

µ—«Õ¬à“ßÕ“À“√·µà≈–™π‘¥∑’Ëªíòπ≈–‡Õ’¬¥·≈â« µ“¡

™π‘¥·≈–ª√‘¡“≥∑’Ë°”Àπ¥¢Õß·µà≈–°≈ÿà¡Õ“À“√

·≈–º ¡√«¡„π‡§√◊ËÕßµ’º ¡Õ“À“√ (Stomacher‚)

‡¡◊ËÕ‡¢â“°—π¥’·≈â«„Àâ∫√√®ÿ≈ß¢«¥‡°Á∫µ—«Õ¬à“ß ·≈â«

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -18 ± 2 Õß»“‡´≈‡´’¬ 

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

- Flame Atomic Absorption Spectropho-

tometer : Hitachi Model Z-8200

- Hydride System Atomic Absorption

Spectrophotometer : Perkin Elmer Model AA

3300/FIAS 100

- Mercury Analyzer : Hiranuma Model

HG-150

- Muffle Furnace : Lindberg, Hot Plate,

Water Bath, Analytical Balance

À¡“¬‡Àµÿ   ‡§√◊ËÕß·°â« ·≈–Õÿª°√≥å∑ÿ°™π‘¥

∑’Ë„™â„π°“√«‘‡§√“–Àå µâÕß≈â“ß¥â«¬ 20% °√¥‰πµ√‘°

·≈–πÈ”°≈—Ëπ ‡æ◊ËÕ°”®—¥°“√ªπ‡ªóôÕπ¢Õß‚≈À–µà“ßÊ

 “√¡“µ√∞“π·≈– “√‡§¡’

 “√¡“µ√∞“πµ–°—Ë« ·§¥‡¡’¬¡  “√ÀπŸ

·≈–ª√Õ∑ §«“¡‡¢â¡¢âπ 1,000 ppm º≈‘µ¿—≥±å¢Õß

Perkin Elmer

 “√‡§¡’∑ÿ°™π‘¥‡ªìπ™π‘¥ AR grade º≈‘µ-

¿—≥±å¢Õß Merck ·≈– Fluka,  Magnesium nitrate

hexahydrate, Nitric acid, Hydrochloric acid,

Sulfuric acid, Potassium iodide, Ascorbic acid,

Sodium borohydride, Sodium hydroxide,

Di-Ammonium hydrogen citrate, Ammonium-

pyrrolidinedithiocarbamate, Potassium perman-

ganate, Hydroxylamine   hydrochloride, Stannous

chloride, Chloroform

«‘∏’°“√»÷°…“

1. «‘∏’«‘‡§√“–Àå

«‘‡§√“–Àåµ“¡«‘∏’¢Õß Association of Official

Analytical Chemistry (AOAC) ¥—ßπ’È

‚≈À– «‘∏’«‘‡§√“–Àå

µ–°—Ë« (Pb) AOAC (2000) 999.11

·§¥‡¡’¬¡ (Cd) AOAC (2000) 999.11

 “√ÀπŸ(As) AOAC (2000) 986.15

ª√Õ∑ (Hg) AOAC (2000) 977.15

«‘∏’«‘‡§√“–Àåπ’È¡’§à“µË” ÿ¥∑’Ë‡§√◊ËÕßµ√«®«—¥‰¥â

(limit of detection, LOD) §à“µË” ÿ¥∑’ËÀ“ª√‘¡“≥‰¥â

(limit of quantitation, LOQ) ·≈–ª√– ‘∑∏‘¿“æ

¢Õß°“√«‘‡§√“–Àå (percent recovery, %R) ¥—ßπ’È

„π°“√µ√«®«‘‡§√“–Àå¡’°“√§«∫§ÿ¡§ÿ≥¿“æ

¥—ßπ’È

- ∑”´È” (duplicate) ∑ÿ° 10 µ—«Õ¬à“ß

·≈–§”π«≥√âÕ¬≈–¢Õß§à“§«“¡·µ°µà“ß —¡æ—∑∏å

(%RPD) ∑’Ë‰¥âµâÕß‰¡à‡°‘π 10%

- À“ª√– ‘∑∏‘¿“æ¢Õß°“√«‘ ‡§√“–Àå

(percent recovery) ∑ÿ° 10 µ—«Õ¬à“ß §à“∑’Ë‰¥âµâÕß

Õ¬Ÿà„π™à«ß  80 - 120%
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°≈ÿà¡∑’Ë 1 ¢â“«·≈–∏—≠æ◊™ 1. ¢â“«‡Àπ’¬« 50.4

2. ¢â“«‡®â“ 49.6

°≈ÿà¡∑’Ë 2 º≈‘µ¿—≥±å®“°¢â“«·≈–·ªÑß 3. ¢π¡®’π 34.2

4. ·ªÑß 30.4

5. °ã«¬‡µ’Î¬«À√◊Õ‡ âπÀ¡’Ë 29.1

6. ∫–À¡’Ë ”‡√Á®√Ÿª 4.4

7. ¢π¡ªíßªÕπ 1.9

°≈ÿà¡∑’Ë 3 ∂—Ë«‡¡≈Á¥·Àâß 8. ∂—Ë«≈‘ ß 59.4

9. ∂—Ë«‡¢’¬« 28.8

10. ∂—Ë«¥” 11.8

°≈ÿà¡∑’Ë 4 º≈‘µ¿—≥±å®“°∂—Ë« 11. ‡µâ“ÀŸâ 52.8

12. «ÿâπ‡ âπ 47.2

°≈ÿà¡∑’Ë 5 À¡Ÿ 13. ‡π◊ÈÕÀ¡Ÿ‰¡à¡’¡—π 49.8

14. ‡π◊ÈÕÀ¡Ÿ¡’¡—π 43.2

15. µ—∫À¡Ÿ 4.6

16. ‡≈◊Õ¥À¡Ÿ 2.4

°≈ÿà¡∑’Ë 6 º≈‘µ¿—≥±å®“°À¡Ÿ·≈–«—« 17. ≈Ÿ°™‘Èπ‡π◊ÈÕ«—« 40.9

18. ‰ â°√Õ° 20.0

19. °ÿπ‡™’¬ß 13.8

20. ≈Ÿ°™‘ÈπÀ¡Ÿ 11.5

µ“√“ß∑’Ë 1  —¥ à«π√âÕ¬≈–‚¥¬πÈ”Àπ—°¢Õß™π‘¥Õ“À“√„π·µà≈–°≈ÿà¡∑’Ë„™â‡ªìπµ—«Õ¬à“ß„π°“√«‘‡§√“–Àå

°≈ÿà¡Õ“À“√ ™π‘¥Õ“À“√ √âÕ¬≈–

- ‡¢â“√à«¡°“√∑¥ Õ∫§«“¡™”π“≠ (pro-

ficiency testing) ‡√◊ËÕß Trace Elements in Rice °—∫

Institute for Reference Materials and Measurement

European Commission ª√–‡∑»‡∫≈‡¬’¬¡ ÷́Ëß

º≈°“√∑¥ Õ∫Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

2. §”π«≥ª√‘¡“≥‚≈À–∑’Ëµ√«®æ∫‡ªìπ

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡Õ“À“√

3. §”π«≥ª√‘¡“≥‚≈À–·µà≈–™π‘¥„πÕ“À“√

∑’Ë§π‰∑¬∫√‘‚¿§µàÕ«—πµàÕ§π ¥—ßπ’È

ª√‘¡“≥°“√‰¥â√—∫‚≈À–®“°°“√∫√‘‚¿§Õ“À“√·µà≈–

°≈ÿà¡ = ª√‘¡“≥°“√∫√‘‚¿§Õ“À“√

·µà≈–°≈ÿà¡ (°√—¡µàÕ«—πµàÕ

§π) Ó ª√‘¡“≥°“√ªπ‡ªóôÕπ

¢Õß‚≈À– (‰¡‚§√°√—¡

µàÕ°√—¡)

À¡“¬‡Àµÿ  ª√‘¡“≥°“√∫√‘‚¿§Õ“À“√·µà≈–

°≈ÿà¡‰¥â®“°ª√‘¡“≥‚≈À–·µà≈–™π‘¥„πÕ“À“√√«¡

26 °≈ÿà¡∑’Ë§π‰∑¬∫√‘‚¿§µàÕ«—πµàÕ§π = º≈√«¡¢Õß

ª√‘¡“≥°“√‰¥â√—∫‚≈À–·µà≈–™π‘¥®“°Õ“À“√∑—Èß

26 °≈ÿà¡ (µ“√“ß∑’Ë 2)(7)
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°≈ÿà¡Õ“À“√ ™π‘¥Õ“À“√ √âÕ¬≈–

21. ·Àπ¡ 7.3

22. À¡Ÿ¬Õ 6.5

°≈ÿà¡∑’Ë 7 «—« §«“¬ 23. ‡π◊ÈÕ«—«‰¡à¡’¡—π 96.1

24. µ—∫«—« 3.9

°≈ÿà¡∑’Ë 8 π¡·≈–º≈‘µ¿—≥±å 25. π¡ ¥ 83.8

26. π¡ºß 15.4

27. ‰Õ»°√’¡ 0.6

28. π¡¢âπÀ«“π 0.2

°≈ÿà¡∑’Ë 9 ‰°à 29. ‡π◊ÈÕ‰°à 89.2

30. ‡§√◊ËÕß„π‰°à 9.3

31. ‡≈◊Õ¥‰°à 1.5

°≈ÿà¡∑’Ë 10 ‰¢à 32. ‰¢à‰°à 83.6

33. ‰¢à‡ªì¥ 15.8

34. ‰¢àπ°°√–∑“ 0.3

°≈ÿà¡∑’Ë 11 ª≈“πÈ”®◊¥ 35. ª≈“πÈ”®◊¥ 53.3

36. ª≈“¥ÿ° 31.0

37. ª≈“™àÕπ 15.7

°≈ÿà¡∑’Ë 12 ª≈“∑–‡≈ 38. ª≈“∑Ÿπ÷Ëß 56.8

39. ª≈“∑–‡≈ 35.4

40. ª≈“Õ‘π∑√’ ¥ 7.8

°≈ÿà¡∑’Ë 13 ª≈“‡§Á¡ ª≈“·Àâß 41. ª≈“∑Ÿ‡§Á¡ 57.4

42. ª≈“™àÕπ·Àâß 29.8

43. ª≈“Õ‘π∑√’‡§Á¡ 6.4

44. ª≈“ ≈‘¥·Àâß 6.4

°≈ÿà¡∑’Ë 14 º≈‘µ¿—≥±å®“°ª≈“ 45. ª≈“√â“ 77.0

46. ≈Ÿ°™‘Èπª≈“ 21.7

47. ª≈“´“√å¥’π„π´Õ ¡–‡¢◊Õ‡∑» 1.3

°≈ÿà¡∑’Ë 15  —µ«åπÈ”Õ◊Ëπ Ê 48. ª≈“À¡÷° 46.5

49. ÀÕ¬·¡≈ß¿Ÿà 33.6

50. °ÿâß 19.9

°≈ÿà¡∑’Ë 16 πÈ”¡—πæ◊™ 51. πÈ”¡—πæ◊™ 90.2

52. °–∑‘ 9.8

µ“√“ß∑’Ë  1  —¥ à«π√âÕ¬≈–‚¥¬πÈ”Àπ—°¢Õß™π‘¥Õ“À“√„π·µà≈–°≈ÿà¡∑’Ë„™â‡ªìπµ—«Õ¬à“ß„π°“√«‘‡§√“–Àå (µàÕ)
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°≈ÿà¡Õ“À“√ ™π‘¥Õ“À“√ √âÕ¬≈–

µ“√“ß∑’Ë 1  —¥ à«π√âÕ¬≈–‚¥¬πÈ”Àπ—°¢Õß™π‘¥Õ“À“√„π·µà≈–°≈ÿà¡∑’Ë„™â‡ªìπµ—«Õ¬à“ß„π°“√«‘‡§√“–Àå (µàÕ)

°≈ÿà¡∑’Ë 17 πÈ”¡—π®“° —µ«å 53. πÈ”¡—πÀ¡Ÿ 100.0
°≈ÿà¡∑’Ë 18 ‡§√◊ËÕßª√ÿß√  1 54. πÈ”µ“≈ 55.1

55. πÈ”ª≈“ 33.0
56. ‡°≈◊Õ 6.5
57. ´’Õ‘Í«¢“« 3.4
58. πÈ”¡—πÀÕ¬ 1.32
59. πÈ” â¡ “¬™Ÿ 0.7

°≈ÿà¡∑’Ë 19 ‡§√◊ËÕßª√ÿß√  2 60. πÈ”æ√‘°·°ß 46.7
61. °–ªî 30.1
62. æ√‘°·Àâß 20.9
63. æ√‘°‰∑¬ 2
64. ≈Ÿ°º—°™’ ¬’ËÀ√à“ 0.3

°≈ÿà¡∑’Ë 20 ‡§√◊ËÕß¥◊Ë¡ 65. πÈ”‚§≈à“Õ—¥≈¡ 63.2
66. πÈ”À«“πÕ—¥≈¡ 36.8

°≈ÿà¡∑’Ë 21 ‡§√◊ËÕß¥◊Ë¡®“°æ◊™º—°·≈–º≈‰¡â 67. πÈ”‡µâ“ÀŸâ 71.4
68. πÈ”º—°À√◊Õº≈‰¡â 28.6

°≈ÿà¡∑’Ë 22 ™“ °“·ø ‚°‚°â 69. ‡§√◊ËÕß¥◊Ë¡√ ™ÁÕ°‚°·≈µ 41.2
70. °“·ø 29.4
71. ™“ 29.4

°≈ÿà¡∑’Ë 23 πÈ”¥◊Ë¡ 72. πÈ” 100.0
°≈ÿà¡∑’Ë 24 ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’·Õ≈°ÕŒÕ≈å 73. ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’·Õ≈°ÕŒÕ≈å 100.0
°≈ÿà¡∑’Ë 25 º—° 74. °√–‡∑’¬¡ 3.4

75. ÀÕ¡·¥ß 3.2
76. ¡—π‡∑» 1.2
77. À—«ÀÕ¡„À≠à 1.2
78. ¡–‡¢◊Õ‡ª“– 4.6
79. ¡–≈–°Õ¥‘∫ 6.4
80. øí° 4.9
81. øí°∑Õß 5.2
82. ·µß√â“π ·µß°«“ 4.0
83. ¡–‡¢◊Õ‡∑» 2.7
84. æ√‘°¢’ÈÀπŸ 2.3
85. ∫«∫‡À≈’Ë¬¡ 1.7
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°≈ÿà¡Õ“À“√ ™π‘¥Õ“À“√ √âÕ¬≈–

µ“√“ß∑’Ë  1  —¥ à«π√âÕ¬≈–‚¥¬πÈ”Àπ—°¢Õß™π‘¥Õ“À“√„π·µà≈–°≈ÿà¡∑’Ë„™â‡ªìπµ—«Õ¬à“ß„π°“√«‘‡§√“–Àå (µàÕ)

86. ¢â“«‚æ¥ÕàÕπ 0.8
87. æ√‘°™’ÈøÑ“ 0.6
88. ∂—Ë«Ωí°¬“« 19.5
89. ∂—Ë«≈—π‡µ“ 0.2
90. °–À≈Ë”ª≈’ 9.1
91. °«“ßµÿâß 2.3
92. º—°°“¥¢“« 2.2
93. §–πâ“ 1.4
94. ∂—Ë«ßÕ° 4.5
95. ÀπàÕ‰¡â ¥ 3.2
96. µ”≈÷ß 3.5
97. º—°∫ÿâß®’π 2.9
98. º—°∫ÿâß‰∑¬ 2.3
99. µâπÀÕ¡ 2.2

100. º—°°√–‡©¥ 1.6
101. ™–Õ¡ 1.2
102. º—°™’ 0.4
103. º—°æ◊Èπ‡¡◊Õß 1.3

°≈ÿà¡∑’Ë 26 º≈‰¡â 104. ¡–¡à«ß 52.0
105. °≈â«¬πÈ”«â“ 11.4
106. ‡ß“– 11.6
107.  —∫ª–√¥ 10.6
108. ·µß‚¡ 5.1
109.  â¡‡¢’¬«À«“π 4.0
110. ™¡æŸà 2.0
111. Ω√—Ëß 1.2
112. ¡–≈–°Õ ÿ° 1.1
113. ·Õª‡ªîô≈ 1.0

º≈

µ–°—Ë« ªï æ.». 2542 æ∫°“√ªπ‡ªóôÕπ„π

Õ“À“√ 26 °≈ÿà¡ Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.012 - 0.377

‰¡‚§√°√—¡µàÕ°√—¡ ‚¥¬æ∫°“√ªπ‡ªóôÕπ Ÿß ÿ¥„π

°≈ÿà¡º≈‘µ¿—≥±å®“°ª≈“ ªï æ.». 2543 æ∫ª√‘¡“≥

µ–°—Ë«Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.012 - 0.375 ‰¡‚§√

°√—¡µàÕ°√—¡ æ∫ Ÿß ÿ¥„π°≈ÿà¡‡§√◊ËÕßª√ÿß√  2 ·≈–ªï

æ.». 2544 æ∫ª√‘¡“≥µ–°—Ë«Õ¬Ÿà√–À«à“ßπâÕ¬°«à“
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0.012 - 0.245 ‰¡‚§√°√—¡µàÕ°√—¡ æ∫ Ÿß ÿ¥„π

°≈ÿà¡‡§√◊ËÕßª√ÿß√  2 ‡™àπ‡¥’¬«°—π (µ“√“ß∑’Ë 3)

 ”À√—∫ª√‘¡“≥µ–°—Ë«∑’Ë√à“ß°“¬‰¥â√—∫®“°°“√∫√‘‚¿§

Õ“À“√ª√–®”«—π„πªï æ.». 2542 - 2544  ‡∑à“°—∫

23.65, 25.04 ·≈– 14.32 ‰¡‚§√°√—¡µàÕ«—πµàÕ

§πµ“¡≈”¥—∫ (µ“√“ß∑’Ë 4)

·§¥‡¡’¬¡ ªï æ.». 2542 æ∫°“√ªπ‡ªóôÕπ

„πÕ“À“√ 26 °≈ÿà¡ Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.003 -

0.552 ‰¡‚§√°√—¡µàÕ°√—¡ æ∫°“√ªπ‡ªóôÕπ Ÿß ÿ¥

°≈ÿà¡Õ“À“√ ª√‘¡“≥∑’Ë∫√‘‚¿§
(°√—¡µàÕ«—πµàÕ§π)

°≈ÿà¡∑’Ë 1 ¢â“«·≈–∏—≠æ◊™ 281.1
°≈ÿà¡∑’Ë 2 º≈‘µ¿—≥±å®“°¢â“«·≈–·ªÑß 27.2
°≈ÿà¡∑’Ë 3 ∂—Ë«‡¡≈Á¥·Àâß 1.6
°≈ÿà¡∑’Ë 4 º≈‘µ¿—≥±å®“°∂—Ë« 7.5
°≈ÿà¡∑’Ë 5 À¡Ÿ 29.2
°≈ÿà¡∑’Ë 6 º≈‘µ¿—≥±å®“°À¡Ÿ·≈–«—« 6.8
°≈ÿà¡∑’Ë 7 «—« §«“¬ 15.4
°≈ÿà¡∑’Ë 8 π¡·≈–º≈‘µ¿—≥±å 29.4
°≈ÿà¡∑’Ë 9 ‰°à 20.0
°≈ÿà¡∑’Ë 10 ‰¢à 21.4
°≈ÿà¡∑’Ë 11 ª≈“πÈ”®◊¥ 23.6
°≈ÿà¡∑’Ë 12 ª≈“∑–‡≈ 11.2
°≈ÿà¡∑’Ë 13 ª≈“‡§Á¡ ª≈“·Àâß 0.6
°≈ÿà¡∑’Ë 14 º≈‘µ¿—≥±å®“°ª≈“ 7.0
°≈ÿà¡∑’Ë 15  —µ«åπÈ”Õ◊Ëπ Ê 3.7
°≈ÿà¡∑’Ë 16 πÈ”¡—πæ◊™ 12.1
°≈ÿà¡∑’Ë 17 πÈ”¡—π®“° —µ«å 1.9
°≈ÿà¡∑’Ë 18 ‡§√◊ËÕßª√ÿß√  1 29.5
°≈ÿà¡∑’Ë 19 ‡§√◊ËÕßª√ÿß√  2 4.7
°≈ÿà¡∑’Ë 20 ‡§√◊ËÕß¥◊Ë¡ 5.0
°≈ÿà¡∑’Ë 21 ‡§√◊ËÕß¥◊Ë¡®“°æ◊™º—°·≈–º≈‰¡â 10.2
°≈ÿà¡∑’Ë 22 ™“ °“·ø ‚°‚°â 1.7
°≈ÿà¡∑’Ë 23 πÈ”¥◊Ë¡ 2000.0
°≈ÿà¡∑’Ë 24 ‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å 1.0
°≈ÿà¡∑’Ë 25 º—° 113.2
°≈ÿà¡∑’Ë 26 º≈‰¡â 73.6

√«¡ 2738.6

µ“√“ß∑’Ë 2 °≈ÿà¡Õ“À“√·≈–ª√‘¡“≥°“√∫√‘‚¿§µàÕ

«—πµàÕ§π

„π°≈ÿà¡º≈‘µ¿—≥±å®“°ª≈“ ªï æ.». 2543 æ∫ª√‘¡“≥

·§¥‡¡’¬¡Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.003 - 0.208

‰¡‚§√°√—¡µàÕ°√—¡ æ∫ Ÿß ÿ¥„π°≈ÿà¡ —µ«åπÈ”Õ◊ËπÊ

·≈–ªï æ.». 2544 æ∫ª√‘¡“≥·§¥‡¡’¬¡Õ¬Ÿà√–À«à“ß

πâÕ¬°«à“  0.003 - 0.162 ‰¡‚§√°√—¡µàÕ°√—¡ æ∫

 Ÿß ÿ¥„π°≈ÿà¡ —µ«åπÈ”Õ◊ËπÊ (µ“√“ß∑’Ë 3)  ”À√—∫

ª√‘¡“≥·§¥‡¡’¬¡∑’Ë√à“ß°“¬‰¥â√—∫®“°°“√∫√‘‚¿§

Õ“À“√ª√–®”«—π„πªï æ.». 2542 - 2544 ‡∑à“°—∫

17.24, 7.31 ·≈– 4.82  ‰¡‚§√°√—¡µàÕ«—πµàÕ§π

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4)

 “√ÀπŸ ªï æ.». 2542 æ∫°“√ªπ‡ªóôÕπ„π

Õ“À“√ 26 °≈ÿà¡ Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.001 - 0.615

‰¡‚§√°√—¡µàÕ°√—¡ æ∫°“√ªπ‡ªóôÕπ Ÿß ÿ¥„π°≈ÿà¡

 —µ«åπÈ”Õ◊ËπÊ ªï æ.». 2543 æ∫ª√‘¡“≥ “√ÀπŸ

Õ¬Ÿà√–À«à“ßπâÕ¬°«à“  0.001 - 0.497 ‰¡‚§√°√—¡

µàÕ°√—¡ æ∫ Ÿß ÿ¥„π°≈ÿà¡ —µ«åπÈ”Õ◊ËπÊ  ·≈–ªï æ.».

2544 æ∫ª√‘¡“≥ “√ÀπŸÕ¬Ÿà√–À«à“ßπâÕ¬°«à“

0.001 - 0.976 ‰¡‚§√°√—¡µàÕ°√—¡ æ∫ Ÿß ÿ¥„π

°≈ÿà¡ —µ«åπÈ”Õ◊ËπÊ (µ“√“ß∑’Ë 3)  ”À√—∫ª√‘¡“≥ “√ÀπŸ

∑’Ë√à“ß°“¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√ª√–®”«—π„πªï

æ.». 2542 - 2544 ‡∑à“°—∫ 27.70, 31.57

·≈– 28.28 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫

(µ“√“ß∑’Ë 4)

ª√Õ∑ ªï æ.». 2542 æ∫°“√ªπ‡ªóôÕπ„π

Õ“À“√ 26 °≈ÿà¡ Õ¬Ÿà√–À«à“ßπâÕ¬°«à“  0.001 - 0.035

‰¡‚§√°√—¡µàÕ°√—¡ æ∫°“√ªπ‡ªóôÕπ Ÿß ÿ¥„π°≈ÿà¡

 —µ«åπÈ”Õ◊ËπÊ ªï æ.». 2543 æ∫ª√‘¡“≥ª√Õ∑

Õ¬Ÿà√–À«à“ßπâÕ¬°«à“ 0.001 - 0.150 ‰¡‚§√°√—¡

µàÕ°√—¡ æ∫ Ÿß ÿ¥„π°≈ÿà¡ —µ«åπÈ”Õ◊ËπÊ  ·≈–ªï æ.».

2544 æ∫ª√‘¡“≥ª√Õ∑Õ¬Ÿà√–À«à“ßπâÕ¬°«à“

0.001 - 0.066 ‰¡‚§√°√—¡µàÕ°√—¡ æ∫ Ÿß ÿ¥„π

°≈ÿà¡ª≈“‡§Á¡ ª≈“·Àâß (µ“√“ß∑’Ë 3)  ”À√—∫ª√‘¡“≥

ª√Õ∑∑’Ë√à“ß°“¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√ª√–®”

«—π„πªï æ.». 2542 - 2544 ‡∑à“°—∫ 3.88, 3.95,

·≈– 2.56 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π µ“¡≈”¥—∫

(µ“√“ß∑’Ë 4)
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ª√‘¡“≥‚≈À–‡ªìπæ‘…„πÕ“À“√∑’Ë§π‰∑¬∫√‘‚¿§µàÕ«—π ¡¬ÿ√’  Õÿ√“√ÿàß‚√®πå ·≈–§≥–

«‘®“√≥å

µ–°—Ë« ®“°º≈°“√»÷°…“«‘®—¬„πªï æ.».

2542 - 2544 ª√‘¡“≥µ–°—Ë«„πÕ“À“√·µà≈–™π‘¥

∑—Èß 26 °≈ÿà¡ Õ¬Ÿà„π√–¥—∫µË”°«à“ª√‘¡“≥∑’Ë¬Õ¡„Àâ¡’

‰¥âµ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 98

(æ.». 2529) ´÷Ëß°”Àπ¥„Àâ¡’µ–°—Ë«‰¥â‰¡à‡°‘π 1.0

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡   ”À√—∫ª√‘¡“≥µ–°—Ë« Ÿß ÿ¥∑’Ë

√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI) ÷́ËßÕß§å°“√

Õπ“¡—¬‚≈°‰¥â°”Àπ¥‰«â‡∑à“°—∫ 25 ‰¡‚§√°√—¡µàÕ

πÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5) À√◊Õ§‘¥‡ªìπ 214.3

‰¡‚§√°√—¡µàÕ«—πµàÕ§π (§‘¥®“°πÈ”Àπ—°µ—« 60

°‘‚≈°√—¡) ‡¡◊ËÕπ”§à“µ–°—Ë«∑’Ëµ√«®æ∫„πÕ“À“√·≈–

ª√‘¡“≥°“√∫√‘‚¿§Õ“À“√∑—Èß 26 °≈ÿà¡ ¡“§”π«≥

ª√‘¡“≥°“√‰¥â√—∫µ–°—Ë« æ∫«à“ª√‘¡“≥µ–°—Ë«∑’Ë§π‰∑¬

‰¥â√—∫®√‘ß®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—πµ—Èß·µàªï æ.».

2542 - 2544 ‡∑à“°—∫ 23.65, 25.04 ·≈– 14.32

‰¡‚§√°√—¡µàÕ«—πµàÕ§πµ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ

√âÕ¬≈– 11.0, 11.7 ·≈– 6.7 ¢Õß§à“§«“¡ª≈Õ¥¿—¬

∑’ËÕß§å°“√Õπ“¡—¬‚≈°°”Àπ¥‰«â‡∑à“π—Èπ ®–‡ÀÁπ‰¥â«à“

ª√‘¡“≥°“√‰¥â√—∫µ–°—Ë«„πªï æ.». 2542 - 2544

¡’·π«‚πâ¡≈¥≈ß

·§¥‡¡’¬¡ ªí®®ÿ∫—πª√–‡∑»‰∑¬¬—ß‰¡à¡’

°ÆÀ¡“¬§«∫§ÿ¡ª√‘¡“≥·§¥‡¡’¬¡„πÕ“À“√ ·µà

 ”À√—∫§≥–°√√¡°“√Õ“À“√√–À«à“ßª√–‡∑»

(Codex) ¡’°“√°”Àπ¥ª√‘¡“≥·§¥‡¡’¬¡∑’Ë¬Õ¡

„Àâ¡’‰¥â„πÕ“À“√µà“ßÊ ∫â“ß·≈â« ‚¥¬æ‘®“√≥“®“°

§à“ Ÿß ÿ¥∑’Ë√à“ß°“¬®–√—∫‰¥âµàÕ —ª¥“Àå (PTWI) ÷́Ëß

‡∑à“°—∫ 7 ‰¡‚§√°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)

À√◊Õ§‘¥‡ªìπ 51.71 ‰¡‚§√°√—¡µàÕ«—πµàÕ§π

(§‘¥®“°πÈ”Àπ—°µ—« 60 °‘‚≈°√—¡) ‡¡◊ËÕπ”§à“

·§¥‡¡’¬¡∑’Ëµ√«®æ∫„πÕ“À“√·≈–ª√‘¡“≥°“√

∫√‘‚¿§Õ“À“√∑—Èß 26 °≈ÿà¡ ¡“§”π«≥ª√‘¡“≥°“√

‰¥â√—∫·§¥‡¡’¬¡ æ∫«à“ª√‘¡“≥·§¥‡¡’¬¡∑’Ë§π‰∑¬

‰¥â√—∫®√‘ß®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—πµ—Èß·µàªï æ.».

2542 - 2544 ‡∑à“°—∫ 17.24, 7.31 ·≈– 4.82

‰¡‚§√°√—¡µàÕ«—πµàÕ§πµ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ

√âÕ¬≈– 33.3, 14.1 ·≈– 9.3 ¢Õß§à“§«“¡

ª≈Õ¥¿—¬∑’ËÕß§å°“√Õπ“¡—¬‚≈°°”Àπ¥‰«â‡∑à“π—Èπ ®–

‡ÀÁπ‰¥â«à“ª√‘¡“≥°“√‰¥â√—∫·§¥‡¡’¬¡„πªï æ.».

2542 - 2544 ¡’·π«‚πâ¡≈¥≈ß ®“°¢âÕ¡Ÿ≈∑’Ë‰¥â

 “¡“√∂π”‰ª„™â„π°“√æ‘®“√≥“°”Àπ¥¡“µ√∞“π

·§¥‡¡’¬¡„πÕ“À“√¢Õßª√–‡∑»‰∑¬‰¥â

 “√ÀπŸ ®“°°“√»÷°…“«‘®—¬µ—Èß·µàªï æ.».

2542 - 2544 æ∫ª√‘¡“≥ “√ÀπŸ„πÕ“À“√·µà≈–

™π‘¥∑—Èß 26 °≈ÿà¡ Õ¬Ÿà„π√–¥—∫µË”°«à“ª√‘¡“≥∑’Ë¬Õ¡

„Àâ¡’‰¥âµ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 98

(æ.». 2529) ÷́Ëß°”Àπ¥„Àâ¡’ “√ÀπŸ‰¥â‰¡à‡°‘π

2.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ Õß§å°“√Õπ“¡—¬‚≈°‰¥â

°”Àπ¥ª√‘¡“≥ “√ÀπŸ Ÿß ÿ¥∑’Ë√à“ß°“¬®–√—∫‰¥â

µàÕ —ª¥“Àå (PTWI) ‰«â‡∑à“°—∫ 15 ‰¡‚§√°√—¡µàÕ

πÈ”Àπ—°µ—« 1 °‘‚≈°√—¡(5)   À√◊Õ§‘¥‡ªìπ 128 ‰¡‚§√°√—¡

µàÕ«—πµàÕ§π (§‘¥®“°πÈ”Àπ—°µ—« 60 °‘‚≈°√—¡)

‡¡◊ËÕπ”ª√‘¡“≥ “√ÀπŸ∑’Ëµ√«®æ∫„πÕ“À“√·≈–

ª√‘¡“≥°“√∫√‘‚¿§Õ“À“√∑—Èß 26 °≈ÿà¡ ¡“§”π«≥

ª√‘¡“≥°“√‰¥â√—∫ “√ÀπŸ æ∫«à“ ª√‘¡“≥ “√ÀπŸ∑’Ë

§π‰∑¬‰¥â√—∫®√‘ß®“°°“√∫√‘‚¿§Õ“À“√µàÕ«—πµ—Èß·µàªï

æ.». 2542 - 2544 ‡∑à“°—∫ 27.70, 31.57 ·≈–

28.28 ‰¡‚§√°√—¡µàÕ«—πµàÕ§πµ“¡≈”¥—∫ À√◊Õ§‘¥

‡ªìπ√âÕ¬≈– 21.6, 24.7 ·≈– 22.1 ¢Õß§à“§«“¡

ª≈Õ¥¿—¬∑’ËÕß§å°“√Õπ“¡—¬‚≈°°”Àπ¥ ®–‡ÀÁπ‰¥â«à“

ª√‘¡“≥°“√‰¥â√—∫ “√ÀπŸµ—Èß·µàªï æ.». 2542 - 2544

§àÕπ¢â“ß§ß∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß

ª√Õ∑ ®“°º≈°“√»÷°…“«‘®—¬µ—Èß·µàªï æ.».

2542 - 2544 æ∫ª√‘¡“≥ª√Õ∑„πÕ“À“√·µà≈–

™π‘¥∑—Èß 26 °≈ÿà¡ Õ¬Ÿà„π√–¥—∫µË”°«à“ª√‘¡“≥∑’Ë¬Õ¡

„Àâ¡’‰¥âµ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 98
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(æ.». 2529) ´÷Ëß°”Àπ¥„Àâ¡’ª√Õ∑‰¥â‰¡à‡°‘π 0.02
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ABSTRACT In order to forecast the risks in food consumption, the study on dietary intakes of four toxic

elements by Thai people was conducted in 1999 - 2001 in comparison with the safety limit specified by

World Health Organization (WHO).  Twenty-six groups of foods were collected from 4 regions of Thailand,

2 provinces each region, 113 samples each province. The composite samples were prepared in a ready-to-eat

form. After being weighed, they were ground and blended in proportion to the consumption amount for each

group of foods until they became completely homogeneous. The four toxic elements analyzed were lead,

cadmium, arsenic and mercury. Lead and cadmium were analyzed using Flame Atomic Absorption

Spectrophotometer. Arsenic was analyzed using Atomic Absorption Spectrophotometer Hydride System

whereas mercury was analyzed using Flameless Atomic Absorption Spectrophotometer. Dietary intakes of  the

four toxic elements by Thai people in 1999, 2000 and 2001 were, for lead, 23.65, 25.04 and 14.32

mg/day/person ; for cadmium, 17.24, 7.31 and 4.82 mg/day/person ; for arsenic are 27.70, 31.57 and

28.28 mg/day/person ; for mercury, 3.88, 3.95 and 2.56 mg/day/person respectively. The results obtained

were compared with Provisional Tolerable Weekly Intake (PTWI) specified by World Health Organization

(WHO) i.e. 25, 7, 15 and 5mg/kg body weight or 214.30, 57.71, 128.00 and 43.00 mg/day/person

for lead, cadmium, arsenic and mercury respectively. It was therefore concluded that dietary intakes

of the four toxic elements by Thai people were considered acceptably safe since they were lower than

PTWI.
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