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¡¬ÿ√’ Õÿ√“√ÿàß‚√®πå ·≈–≈—¥¥“«—≈¬å ‚√®πæ√√≥∑‘æ¬å

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

°“√∑¥ Õ∫§«“¡™”π“≠°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«„πÕ“À“√

¢Õßª√–‡∑» ¡“™‘°Õ“‡ ’́¬π

∫∑§—¥¬àÕ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√‰¥â√—∫§—¥‡≈◊Õ°®“° EC-ASEAN

„Àâ‡ªìπ ASEAN Reference Laboratory (ARL) ¥â“π°“√μ√«®«‘‡§√“–Àå‚≈À–Àπ—°·≈–∏“μÿª√‘¡“≥πâÕ¬„πÕ“À“√

ÀâÕßªØ‘∫—μ‘°“√∑’Ë‡ªìπ ARL ¡’¿“√°‘®„π°“√™à«¬¬°√–¥—∫°“√μ√«®«‘‡§√“–Àå¢ÕßÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°Õ“‡´’¬π

„Àâ‡ªìπ‰ªμ“¡¡“μ√∞“π «‘∏’°“√Àπ÷Ëß∑’Ë®–™à«¬æ—≤π“§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå¢ÕßÀâÕßªØ‘∫—μ‘°“√‰¥â§◊Õ°“√‡¢â“√à«¡∑¥ Õ∫

§«“¡™”π“≠°“√μ√«®«‘‡§√“–Àå‚≈À–Àπ—°„πÕ“À“√  ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√®÷ß‰¥â®—¥∑”·ºπ∑¥ Õ∫

§«“¡™”π“≠°“√μ√«®«‘‡§√“–Àå‚≈À–Àπ—°·§¥‡¡’¬¡·≈–μ–°—Ë«„πÕ“À“√  ”À√—∫ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°Õ“‡ ’́¬π

‡ªìπ√Õ∫·√°„πªï 2548 ‰¥â√—∫‡ß‘π π—∫ πÿπ°“√¥”‡π‘πß“π®“° EC-ASEAN ‚¥¬ àßμ—«Õ¬à“ß Graham flour  „ÀâÀâÕßªØ‘∫—μ‘-

°“√∑’Ë ¡—§√‡¢â“√à«¡‚§√ß°“√®”π«π 13 ·Ààß ®“° 6 ª√–‡∑» ‰¥â·°à Õ‘π‚¥π’‡ ’́¬ ¡“‡≈‡ ’́¬ øî≈‘ªªîπ å ‡«’¬¥π“¡  ‘ß§‚ª√å ·≈–

‰∑¬ ‡æ◊ËÕ«‘‡§√“–Àå·≈– àßº≈°≈—∫¿“¬„π‡«≈“∑’Ë°”Àπ¥ ®“°π—Èππ”º≈«‘‡§√“–Àå∑’Ë‰¥â¡“ª√–‡¡‘π¥â«¬§–·ππ¡“μ√∞“π  (z-score)

º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂„π√“¬°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«Õ¬Ÿà„π‡°≥±åπà“æÕ„®√âÕ¬≈– 84.6 ·≈– 36.4 μ“¡≈”¥—∫

‡æ◊ËÕæ—≤π“ÀâÕßªØ‘∫—μ‘°“√∑’Ë¬—ß¡’ªí≠À“ ®÷ß‰¥â®—¥Ωñ°Õ∫√¡°“√μ√«®«‘‡§√“–Àåª√‘¡“≥‚≈À–„πÕ“À“√„Àâ·°àÀâÕßªØ‘∫—μ‘°“√¢Õß

ª√–‡∑» ¡“™‘°Õ“‡´’¬π„π‡¥◊Õπæƒ»®‘°“¬π 2548 ¡’‡®â“Àπâ“∑’Ë®“°ÀâÕßªØ‘∫—μ‘°“√‡¢â“√à«¡ 13 §π ®“° 7 ª√–‡∑» ‰¥â·°à

°—¡æŸ™“ ≈“« Õ‘π‚¥π’‡´’¬ ¡“‡≈‡ ’́¬ øî≈‘ªªîπ å ‡«’¬¥π“¡ ·≈–‰∑¬ À≈—ß®“°π—Èπ„πªï 2549 ‰¥â®—¥∑”·ºπ∑¥ Õ∫

§«“¡™”π“≠√Õ∫∑’Ë 2 ‚¥¬„™âß∫ª√–¡“≥¢Õß°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ¡’ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°Õ“‡ ’́¬π‡¢â“

√à«¡ 11 ·Ààß ®“° 5 ª√–‡∑» ‰¥â·°à ¡“‡≈‡ ’́¬ øî≈‘ªªîπ å ‡«’¬¥π“¡  ‘ß§‚ª√å ·≈–‰∑¬ μ—«Õ¬à“ß∑¥ Õ∫‡ªìπ Mussel powder

¡’º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂„π√“¬°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«Õ¬Ÿà„π‡°≥±åπà“æÕ„®√âÕ¬≈– 100 ·≈– 90 μ“¡≈”¥—∫

®“°º≈°“√ª√–‡¡‘πæ∫«à“ÀâÕßªØ‘∫—μ‘°“√ à«π„À≠à¡’°“√æ—≤π“§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå¢ÕßÀâÕßªØ‘∫—μ‘°“√¥’¢÷Èπ

∫∑π”

®“°°“√∑’Ëª√–‡∑»‰∑¬‰¥â‡¢â“√à«¡„π‚§√ß°“√

§«“¡√à«¡¡◊Õ∑“ß‡»√…∞°‘®√–À«à“ß À¿“æ¬ÿ‚√ª

·≈–Õ“‡´’¬π„π¥â“π¡“μ√∞“π §ÿ≥¿“æ ·≈–

°“√√—∫√Õß ( EC- ASEAN Economic Cooperation

Programme on Standards, Quality and Conformity

Assessment)  À¿“æ¬ÿ‚√ª‰¥â‡ πÕ‚§√ß°“√§«“¡

™à«¬‡À≈◊Õ¥â“π«‘™“°“√„π°“√μ√«®«‘‡§√“–ÀåÕ“À“√

„Àâ°—∫°≈ÿà¡ª√–‡∑»Õ“‡´’¬π ¥â«¬°“√§—¥‡≈◊Õ°

ÀâÕßªØ‘∫—μ‘°“√√–¥—∫™“μ‘¢Õß·μà≈–ª√–‡∑»

‡æ◊ËÕæ—≤π“·ºπß“π¿“¬„μâ°√Õ∫§«“¡™à«¬‡À≈◊Õ

Food Sub-Program ¢Õß EC-ASEAN ‚¥¬¡’

®ÿ¥ª√– ß§å„ÀâÀâÕßªØ‘∫—μ‘°“√∑’Ë‰¥â√—∫§—¥‡≈◊Õ°

¢Õß·μà≈–ª√–‡∑»π—Èπ‡ªìπ»Ÿπ¬åª√– “πß“π

(Networking) ¥â“π«‘™“°“√∑—Èß„π√–¥—∫ª√–‡∑»
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¿Ÿ¡‘¿“§ ·≈–‡™◊ËÕ¡‚¬ß°—∫ÀâÕßªØ‘∫—μ‘°“√¢Õß

 À¿“æ¬ÿ‚√ª  À¿“æ¬ÿ‚√ª„Àâ§«“¡ ”§—≠°—∫°“√

§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„π√–¥—∫ Ÿß ®÷ß∑”„Àâ¡’°“√æ—≤π“

‡∑§‚π‚≈¬’°“√μ√«®«‘‡§√“–ÀåÕ“À“√¡“°¢÷Èπ ´÷Ëß

∑”„Àâ‡°‘¥™àÕß«à“ß¥â“π«‘™“°“√√–À«à“ßª√–‡∑»

æ—≤π“·≈–°”≈—ßæ—≤π“ ¥—ßπ—ÈπÀâÕßªØ‘∫—μ‘°“√μà“ßÊ

‚¥¬‡©æ“–ª√–‡∑»ºŸâ àßÕÕ°Õ“À“√ ®÷ßμâÕßæ¬“¬“¡

∑’Ë®–æ—≤π“¡“μ√∞“π°“√μ√«®«‘‡§√“–Àå„Àâ‡ªìπ‰ª

μ“¡¡“μ√∞“π “°≈ ‡æ◊ËÕ∑”„Àâ‡°‘¥°“√¬Õ¡√—∫„π

√–¥—∫ª√–‡∑» ¿Ÿ¡‘¿“§ ·≈–ª√–‡∑»ºŸâπ”‡¢â“ º≈®“°

°“√ª√–™ÿ¡‡™‘ßªØ‘∫—μ‘°“√¢ÕßºŸâ·∑π®“°ÀâÕßªØ‘∫—μ‘-

°“√√–¥—∫™“μ‘¢Õß·μà≈–ª√–‡∑» ‰¥â¡’°“√§—¥‡≈◊Õ°

ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°Õ“‡´’¬π„π “¢“

μà“ßÊ ·≈–ÀâÕßªØ‘∫—μ‘°“√«‘‡§√“–Àå‚≈À–Àπ—°¢Õß

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ ( §Õ.)

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‰¥â√—∫°“√§—¥‡≈◊Õ°®“°

EC-ASEAN „ Àâ ‡ ªì π ASEAN Refe rence

Laboratory (ARL) „π¥â“π°“√μ√«®«‘‡§√“–Àå

‚≈À–Àπ—°·≈–∏“μÿª√‘¡“≥πâÕ¬„πÕ“À“√ ¡’¿“√°‘®

„π°“√„Àâ°“√Ωñ°Õ∫√¡°“√μ√«®«‘‡§√“–Àå „Àâ

§”·π–π”¥â“π«‘™“°“√ ·≈–°“√π”√–∫∫ª√–°—π

§ÿ≥¿“æ¡“„™âÕ¬à“ß‡À¡“– ¡·°àÀâÕßªØ‘∫—μ‘°“√¢Õß

ª√–‡∑» ¡“™‘°Õ“‡ ’́¬π ‡ªìπ·À≈àß¢âÕ¡Ÿ≈¢à“« “√

√«∫√«¡ ·≈–‡º¬·æ√à¢âÕ¡Ÿ≈‡°’Ë¬«°—∫«‘∏’«‘‡§√“–Àå

√–∫∫ª√–°—π§ÿ≥¿“æ¢ÕßÀâÕßªØ‘∫—μ‘°“√ ·≈–

∑’Ë ”§—≠§◊Õ‡ªìπºŸâ®—¥∑”·ºπ∑¥ Õ∫§«“¡™”π“≠

√–À«à “ßÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡ ’́¬π °“√∑¥ Õ∫§«“¡™”π“≠ÀâÕßªØ‘∫—μ‘°“√

(proficiency testing) ®–∑”„ÀâÀâÕßªØ‘∫—μ‘°“√

·μà≈–·Ààß∑√“∫√–¥—∫§«“¡™”π“≠¢Õßμπ‡Õß·≈–

 “¡“√∂‡ª√’¬∫‡∑’¬∫°“√ªØ‘∫—μ‘ß“π¢Õßμπ‡Õß°—∫

ÀâÕßªØ‘∫—μ‘°“√Õ◊Ëπ Ê ‰¥â(1) ´÷Ëßπ”‰ª Ÿà°“√æ—≤π“

§ÿ≥¿“æ°“√ªØ‘∫—μ‘ ß“π„Àâ ‡ªìπ∑’Ë¬Õ¡√—∫·≈–

 Õ¥§≈âÕß°—∫¡“μ√∞“π ISO/IEC 17025(2)  §Õ.

®÷ß‰¥â®—¥∑”·ºπ∑¥ Õ∫§«“¡™”π“≠°“√μ√«®

«‘‡§√“–Àåª√‘¡“≥‚≈À–·§¥‡¡’¬¡·≈–μ–°—Ë«„π

Õ“À“√ ”À√—∫ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡´’¬π‡ªìπ§√—Èß·√°„πªï 2548 ∑—Èßπ’È ‡æ√“–‚≈À–

∑—Èß 2 ™π‘¥ ‡ªìπÕ—πμ√“¬μàÕ√à“ß°“¬¡“°‚¥¬‡©æ“–

‡¥Á°‡≈Á° ·ºπ∑¥ Õ∫π’È‰¥â√—∫‡ß‘π π—∫ πÿπ

°“√¥”‡π‘πß“π®“° EC-ASEAN ‚¥¬ àßμ—«Õ¬à“ß

Graham Flour ∑’Ëªπ‡ªóôÕπ¥â«¬·§¥‡¡’¬¡·≈–μ–°—Ë«

®“°º≈°“√ª√–‡¡‘πæ∫«à“ ÀâÕßªØ‘∫—μ‘°“√∫“ß à«π

¬—ß¡’ªí≠À“„π°“√«‘‡§√“–Àå ‡π◊ËÕß®“°º≈°“√

ª√–‡¡‘πÕ¬Ÿà„π‡°≥±å∑’Ëπà“æÕ„®√âÕ¬≈– 84.6  ”À√—∫

·§¥‡¡’¬¡·≈– 36.4  ”À√—∫μ–°—Ë« μ“¡≈”¥—∫

EC-ASEAN ®÷ß„Àâ°“√ π—∫ πÿπß∫ª√–¡“≥®—¥

Ωñ°Õ∫√¡°“√μ√«®«‘‡§√“–Àåª√‘¡“≥‚≈À–„πÕ“À“√

„Àâ·°àÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°Õ“‡ ’́¬π

„π‡¥◊Õπæƒ»®‘°“¬π 2548 ≥ ÀâÕßªØ‘∫—μ‘°“√

«‘‡§√“–Àå‚≈À–Àπ—°¢Õß  §Õ. ‚¥¬«‘∑¬“°√®“°

 ∂“∫—π Swedish National Food Administration,

Ministry of Agriculture, Food and Fisheries

ª√–‡∑» «’‡¥π ·≈–‡®â“Àπâ“∑’Ë¢Õß  §Õ. ·≈–

„πªï 2549 ‰¥â®—¥∑”·ºπ∑¥ Õ∫§«“¡™”π“≠

°“√μ√«®«‘‡§√“–Àå‚≈À–Àπ—°·§¥‡¡’¬¡·≈–μ–°—Ë«

„πÕ“À“√ ”À√—∫ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑»

 ¡“™‘°Õ“‡´’¬π‡ªìπ√Õ∫∑’Ë 2 ‚¥¬„™âß∫ª√–¡“≥¢Õß

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕª√–‡¡‘π§«“¡ “¡“√∂°“√μ√«®«‘‡§√“–Àå¢Õß

ÀâÕßªØ‘∫—μ‘°“√ ¡“™‘°¿“¬À≈—ß°“√Ωñ°Õ∫√¡·≈â«

´÷Ëß§“¥«à“¢âÕ¡Ÿ≈∑’Ë‰¥â®–¡’ª√–‚¬™πåπ”‰ª Ÿà°“√

æ—≤π“ÀâÕßªØ‘∫—μ‘°“√ª√–‡∑» ¡“™‘°Õ“‡´’¬π

„π¥â“π°“√μ√«®«‘‡§√“–Àå„Àâ‰¥âº≈«‘‡§√“–Àå∂Ÿ°μâÕß

πà“‡™◊ËÕ∂◊Õ ·≈–„™âæ—≤π“√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ

¢ÕßÀâÕßªØ‘∫—μ‘°“√„Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ
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°“√∑¥ Õ∫§«“¡™”π“≠°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«¢Õßª√–‡∑»„πÕ“‡ ’́¬π ¡¬ÿ√’  Õÿ√“√ÿàß‚√®πå ·≈–≈—¥¥“«—≈¬å  ‚√®πæ√√≥∑‘æ¬å

«— ¥ÿ·≈–«‘∏’°“√

μ—«Õ¬à“ß∑¥ Õ∫

μ—«Õ¬à“ß Graham flour πÈ”Àπ—°ª√–¡“≥

10 °√—¡ ∫√√®ÿ¢«¥æ≈“ μ‘°ªî¥ π‘∑  ”À√—∫

·ºπ∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 1 ¡’§à“ assigned

value ·≈– σ ¢Õß·§¥‡¡’¬¡·≈–μ–°—Ë«‡∑à“°—∫

0.028 ± 0.006 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ·≈–

0.022 ± 0.005 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ μ“¡≈”¥—∫

·≈–μ—«Õ¬à“ß Mussel powder πÈ”Àπ—°ª√–¡“≥

10 °√—¡ ∫√√®ÿ¢«¥æ≈“ μ‘°ªî¥ π‘∑  ”À√—∫·ºπ

∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 2 ¡’§à“ assigned value

·≈– σ ¢Õß·§¥‡¡’¬¡·≈–μ–°—Ë«‡∑à“°—∫ 0.684 ±

0.116 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ·≈–  0.778 ±  0.129

¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ μ“¡≈”¥—∫  —Ëß ◊́ÈÕ®“° Swedish

National Food Administration, Ministry of

Agriculture, Food and Fisheries ÷́Ëß‡ªìπÀπà«¬ß“π

∑’Ë‰¥â√—∫°“√√—∫√Õß„Àâ‡ªìπ Proficiency testing

provider-Food chemistry μ“¡ ISO Guide 43-1

„π‡¥◊Õπ¡’π“§¡ 2547 ´÷Ëßμ—«Õ¬à“ß‰¥âºà“π°“√

∑¥ Õ∫§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π·≈â«®“°ºŸâº≈‘μ

ÀâÕßªØ‘∫—μ‘°“√ ¡“™‘°

°“√∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 1 ¥”‡π‘π°“√

„πªï 2548 ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡´’¬π‡¢â“√à«¡®”π«π 13 ·Ààß ®“° 6 ª√–‡∑»

‰¥â·°à Õ‘π‚¥π’‡´’¬ ¡“‡≈‡ ’́¬ øî≈‘ªªîπ å ‡«’¬¥π“¡

 ‘ß§‚ª√å ·≈–‰∑¬  à«π√Õ∫∑’Ë 2 ¥”‡π‘π°“√„πªï

2549 ¡’ÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡´’¬π‡¢â“√à«¡®”π«π 11 ·Ààß ®“° 5 ª√–‡∑»

‰¥â·°à ¡“‡≈‡ ’́¬ øî≈‘ªªîπ å ‡«’¬¥π“¡  ‘ß§‚ª√å

·≈–‰∑¬

«‘∏’°“√®—¥°“√μ—«Õ¬à“ß

- μ‘¥©≈“° „Àâ√À— ¢«¥μ—«Õ¬à“ß∑¥ Õ∫

-  àßμ—«Õ¬à“ß∑¥ Õ∫„ÀâÀâÕßªØ‘∫—μ‘°“√∑“ß

‰ª√…≥’¬å¥à«πæ‘‡»… (EMS) ‚¥¬·μà≈–¢«¥

®–Àÿâ¡¥â«¬«— ¥ÿ°—π°√–·∑°æ√âÕ¡∑—Èß·π∫‡Õ° “√

∑’Ë‡°’Ë¬«¢âÕß ‰¥â·°à ·∫∫ ”À√—∫μÕ∫√—∫μ—«Õ¬à“ß

‡Õ° “√·π–π”μà“ß Ê ·∫∫√“¬ß“πº≈°“√«‘‡§√“–Àå

·≈–·∫∫√“¬ß“π¢âÕ¡Ÿ≈«‘∏’«‘‡§√“–Àå

- «‘‡§√“–Àå¢âÕ¡Ÿ≈º≈°“√«‘‡§√“–Àåμ—«Õ¬à“ß

®“°ÀâÕßªØ‘∫—μ‘°“√

1. Assigned Value (X
0
) „™â§à“ certified

value ¢Õß Graham flour ·≈– Mussel powder

reference material ÷́Ëß‰¥â¡“®“°§à“Õ‘ß°≈ÿà¡®“°º≈

«‘‡§√“–Àå¢ÕßÀâÕßªØ‘∫—μ‘°“√∑’Ë‡¢â“√à«¡ (participantsû

consensus) „π Round T-8 ·≈– T-9 ¢Õß

Àπà«¬ß“π Swedish National Food Administration

2. Target value for standard deviation

(σ)(3)  ¢Õß°“√∑¥ Õ∫§«“¡™”π“≠ §”π«≥®“°

Horwitzûs equation(4)

- ª√–‡¡‘π§«“¡ “¡“√∂¢ÕßÀâÕßªØ‘∫—μ‘°“√

‚¥¬ ∂‘μ‘∑’Ë„™â„π°“√ª√–‡¡‘π §◊Õ z-score ÷́Ëß

§”π«≥®“° Ÿμ√

‡¡◊ËÕ X = º≈°“√«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√

√“¬ß“π

X
o

= assigned value À√◊Õ§à“®√‘ß

σ =  target value for standard deviation

‡°≥±å°“√ª√–‡¡‘π§«“¡ “¡“√∂

Z ≤  2 · ¥ß«à“ÀâÕßªØ‘∫—μ‘°“√¡’§«“¡

 “¡“√∂„π√–¥—∫πà“æÕ„® (Satisfactory)

    2<   Z < 3 · ¥ß«à“ÀâÕßªØ‘∫—μ‘°“√¡’§«“¡

 “¡“√∂„π√–¥—∫πà“ ß —¬ (Questionable)

Z ≥ 3 · ¥ß«à“ÀâÕßªØ‘∫—μ‘°“√¡’§«“¡

 “¡“√∂„π√–¥—∫‰¡àπà“æÕ„® (Unsatisfactory)

     (X - X
0
)

Z =
     σ
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º≈

º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√

«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«¢ÕßÀâÕßªØ‘∫—μ‘°“√

„π°“√∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 1 ®”π«π 13 ·Ààß

‚¥¬„™â§à“ z- score ́ ÷Ëß§”π«≥®“°§à“ assigned value

·≈– §à“ target value for standard deviation

æ∫«à“ √“¬°“√«‘‡§√“–Àå·§¥‡¡’¬¡¡’®”π«π

ÀâÕßªØ‘∫—μ‘°“√√“¬ß“πº≈ 13 ·Ààß ¡’º≈°“√

«‘‡§√“–Àå„π‡°≥±å∑’Ëπà“æÕ„® 11 ·Ààß §‘¥‡ªìπ

√âÕ¬≈– 84.6 ¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ë

πà“ ß —¬ 1 ·Ààß ·≈–Õ¬Ÿà„π‡°≥±å∑’Ë‰¡àπà“æÕ„®Õ’°

1 ·Ààß  à«π√“¬°“√«‘‡§√“–Àåμ–°—Ë«¡’®”π«πÀâÕß

ªØ‘∫—μ‘°“√√“¬ß“πº≈ 11 ·Ààß ¡’º≈°“√«‘‡§√“–Àå

Õ¬Ÿà„π‡°≥±å∑’Ëπà“æÕ„® 4 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 36.4

¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ëπà“ ß —¬ 2 ·Ààß

·≈–Õ¬Ÿà„π‡°≥±å∑’Ë‰¡àπà“æÕ„® 5 ·Ààß (μ“√“ß∑’Ë 1

¿“æ∑’Ë 1 ·≈– 2)

01 0.028 0.0 0.162 28.0

02 0.028 0.0 0.377 71.0

03 0.025 -0.5 0.087 13.0

05 0.030 0.3 0.022 0.0
06 0.032 0.7 0.026 0.8
07 0.040 2.0 0.600 115.6

08 0.023 -0.8 NT -
09* 0.029 0.2 ND -
10 0.028 0.0 0.025 0.6
11 0.025 -0.5 0.033 2.2

13 0.024 -0.7 0.021 -0.2
14 0.165 22.8 0.360 67.6

16 0.041 2.2 0.036 2.8

μ“√“ß∑’Ë 1   º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂ÀâÕßªØ‘∫—μ‘°“√„π°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë« √Õ∫∑’Ë 1

·§¥‡¡’¬¡ μ–°—Ë«
assigned value 0.028 mg/kg assigned value 0.022 mg/kg

σ = 0.006 mg/kg σ = 0.005 mg/kg

º≈ (mg/kg) z-score º≈ (mg/kg) z-score

*Reported not detected (without informed LOD)    NT =  Not tested ND = Not detected Bold =  Z  > 2

√À— ÀâÕßªØ‘∫—μ‘°“√

°“√∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 2 ‡¡◊ËÕ‰¥â

√—∫μ—«Õ¬à“ß∑¥ Õ∫®“°ºŸâº≈‘μ ºŸâ¥”‡π‘π°“√‰¥â®—¥ àß

„ÀâÀâÕßªØ‘∫—μ‘°“√∑“ß‰ª√…≥’¬å¥à«πæ‘‡»… ºŸâ¥”‡π‘π-

°“√‰¥â¢Õ§«“¡√à«¡¡◊Õ®“°∑ÿ°ÀâÕßªØ‘∫—μ‘°“√„Àâ

μÕ∫√—∫μ—«Õ¬à“ß·≈–·®âß ¿“æ¢Õßμ—«Õ¬à“ß«à“¡’

§«“¡‡À¡“– ¡ ”À√—∫°“√«‘‡§√“–Àå

‡¡◊ËÕπ”º≈°“√μ√«®«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√

√“¬ß“π¡“ª√–‡¡‘π‚¥¬„™â§à“ z-score ´÷Ëß§”π«≥

®“°§à“ assigned value ·≈– σ (target value for

standard deviation) æ∫«à“ √“¬°“√«‘‡§√“–Àå

·§¥‡¡’¬¡¡’®”π«πÀâÕßªØ‘∫—μ‘°“√√“¬ß“πº≈

11 ·Ààß ¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ëπà“æÕ„®
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¿“æ∑’Ë 1 : Histogram §à“ Z-scores ¢Õßº≈°“√

«‘‡§√“–Àå·§¥‡¡’¬¡∑’ËÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑»

 ¡“™‘°Õ“‡´’¬π√“¬ß“π √Õ∫∑’Ë 1

Zs
co

re

¿“æ∑’Ë 2 : Histogram §à“ Z-scores ¢Õßº≈°“√

«‘‡§√“–Àåμ–°—Ë«∑’ËÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡´’¬π√“¬ß“π √Õ∫∑’Ë 1

√À— ÀâÕßªØ‘∫—μ‘°“√
Zs

co
re

√À— ÀâÕßªØ‘∫—μ‘°“√

∑—Èß 11 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 100  à«π√“¬°“√

«‘‡§√“–Àåμ–°—Ë«¡’®”π«πÀâÕßªØ‘∫—μ‘°“√√“¬ß“πº≈

10 ·Ààß ¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ëπà“æÕ„®

μ“√“ß∑’Ë 2   º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂ÀâÕßªØ‘∫—μ‘°“√„π°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë« √Õ∫∑’Ë 2

01 0.823 1.2 1.020 1.9
03 0.716 0.3 1.030 2.0
05 0.720 0.3 0.555 -1.7
06 0.680 0.0 0.720 -0.4
07 0.686 0.0 0.435 -2.7

08 0.640 -0.4 0.556 -1.7
10 0.681 0.0 0.796 0.1
11 0.570 -1.0 0.630 -1.1
12 0.798 1.0 NT -
13 0.710 0.2 0.752 -0.2
16 0.715  0.3 0.821  0.3

·§¥‡¡’¬¡ μ–°—Ë«
assigned value 0.684 mg/kg assigned value 0.778 mg/kg

σ = 0.116 mg/kg σ = 0.129 mg/kg

º≈ (mg/kg) Z-score º≈ (mg/kg) Z-score

9 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 90 ·≈–¡’º≈°“√«‘‡§√“–Àå

Õ¬Ÿà„π‡°≥±å∑’Ëπà“ ß —¬ 1 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 10

(μ“√“ß∑’Ë 2 ¿“æ∑’Ë 3 ·≈– 4)

NT = Not tested Bold = Z  > 2

√À— ÀâÕßªØ‘∫—μ‘°“√
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¿“æ∑’Ë 3 : Histogram §à“ Z-scores ¢Õßº≈°“√

«‘‡§√“–Àå·§¥‡¡’¬¡∑’ËÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑»

 ¡“™‘°Õ“‡´’¬π√“¬ß“π √Õ∫∑’Ë 2

Zs
co

re

¿“æ∑’Ë 4 : Histogram §à“ Z-scores ¢Õßº≈°“√

«‘‡§√“–Àåμ–°—Ë«∑’ËÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑» ¡“™‘°

Õ“‡´’¬π√“¬ß“π √Õ∫∑’Ë 2
Zs

co
re

√À— ÀâÕßªØ‘∫—μ‘°“√ √À— ÀâÕßªØ‘∫—μ‘°“√

02 Cd DA ✓ ✓ Flame AAS
03 Cd DA ✓ ICP-OES
06 Cd DA ✓ ✓ ICP-OES
07 Cd DA ✓ Flame AAS ✓
13 Cd DA ✓ GF-AAS ✓
14 Cd DA ✓ ✓ Flame AAS ✓

01 Pb DA GF-AAS ✓ ✓
02 Pb DA ✓ ✓ Flame AAS
03 Pb DA ✓ ICP-OES
06 Pb DA ✓ ✓ ICP-OES
07 Pb DA ✓ Flame AAS ✓
13 Pb DA ✓ GF-AAS ✓
14 Pb DA ✓ ✓ Flame AAS ✓

01 Cd MDC ✓ ✓ GF-AAS ✓ ✓
05 Cd MDC ✓ ✓ GF-AAS ✓ ✓
09 Cd MDC ✓ ✓ ICP-MS
10 Cd MDC ✓ GF-AAS ✓ ✓
16 Cd MDC ✓ ICP-MS ✓

05 Pb MDC ✓ ✓ GF-AAS ✓ ✓
   09 * Pb MDC ✓ ✓ ICP-MS

10 Pb MDC ✓ GF-AAS ✓ ✓
16 Pb MDC ✓ ICP-MS ✓

08 Cd OWD ✓ GF-AAS ✓ ✓
11 Cd OWD ✓ GF-AAS ✓ ✓

11 Pb OWD ✓ GF-AAS ✓ ✓

μ“√“ß∑’Ë 3  ¢âÕ¡Ÿ≈«‘∏’«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√„™â«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë« √Õ∫∑’Ë 1

√À—       ™π‘¥¢Õß°√¥ Matrix

ÀâÕßªØ‘∫—μ‘°“√ Modifier™π‘¥‚≈À– «‘∏’¬àÕ¬μ—«Õ¬à“ß HNO
3

H
2
O

2
HCl

✓ = Applied DA = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬«‘∏’ dry ashing
*         = Report not detected MDC = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°√¥¥â«¬‡§√◊ËÕß microwave „π√–∫∫ªî¥
BC = Background correction OWD = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°√¥„π√–∫∫‡ªî¥

 «‘∏’«—¥ª√‘¡“≥       BC
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03 Cd DA ✓ ICP-OES
06 Cd DA ✓ ✓ ICP-OES
07 Cd DA ✓ Flame AAS
12 Cd DA ✓ Flame AAS
13 Cd DA ✓ ✓ GF-AAS

03 Pb DA ✓ ICP-OES
06 Pb DA ✓ ✓ ICP-OES
07 Pb DA ✓ Flame AAS ✓
13 Pb DA ✓ ✓ GF-AAS

 12* Pb

01 Cd MDC ✓ ✓ GF-AAS ✓ ✓
05 Cd MDC ✓ ✓ GF-AAS ✓ ✓
10 Cd MDC ✓ GF-AAS ✓ ✓
16 Cd MDC ✓ ICP-MS

01 Pb MDC ✓ ✓ GF-AAS ✓ ✓
05 Pb MDC ✓ ✓ GF-AAS ✓ ✓
10 Pb MDC ✓ GF-AAS ✓ ✓
16 Pb MDC ✓ ICP-MS

08 Cd OWD ✓ GF-AAS ✓
11 Cd CWD ✓ GF-AAS ✓ ✓

08 Pb OWD ✓ GF-AAS ✓
11 Pb CWD ✓ GF- AAS ✓ ✓

✓ = Applied DA = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬«‘∏’ dry ashing
*         = Not tested MDC = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°√¥¥â«¬‡§√◊ËÕß microwave „π√–∫∫ªî¥
BC = Background correction OWD = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°√¥„π√–∫∫‡ªî¥

CWD = ¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°√¥„π√–∫∫ªî¥

μ“√“ß∑’Ë 4     √ÿª¢âÕ¡Ÿ≈«‘∏’«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√„™â«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë« √Õ∫∑’Ë 2

√À—       ™π‘¥¢Õß°√¥ Matrix

ÀâÕßªØ‘∫—μ‘°“√ Modifier™π‘¥‚≈À– «‘∏’¬àÕ¬μ—«Õ¬à“ß HNO
3

H
2
O

2
HCl

 «‘∏’«—¥ª√‘¡“≥       BC

¢âÕ¡Ÿ≈«‘∏’«‘ ‡§√“–Àå∑’ËÀâÕßªØ‘∫—μ‘°“√„™â

«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«„π°“√∑¥ Õ∫§«“¡

™”π“≠√Õ∫∑’Ë 1 ¡’ÀâÕßªØ‘∫—μ‘°“√∑’Ë„™â‡§√◊ËÕß¡◊Õ

GF-AAS 6 ·Ààß Flame AAS 3 ·Ààß ICP-OES

2 ·Ààß ·≈– ICP-MS 2 ·Ààß (μ“√“ß∑’Ë 3)

 à«π°“√∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 2 ¡’ÀâÕß

ªØ‘∫—μ‘°“√∑’Ë„™â‡§√◊ËÕß¡◊Õ GF-AAS 6 ·Ààß

Flame AAS 2 ·Ààß ICP-OES 2 ·Ààß ·≈– ICP-MS

1 ·Ààß (μ“√“ß∑’Ë 4)
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«‘®“√≥å

®“°°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫§«“¡

™”π“≠°“√«‘‡§√“–Àå‚≈À–·§¥‡¡’¬¡·≈–μ–°—Ë«„π

√Õ∫∑’Ë 1 ÀâÕßªØ‘∫—μ‘°“√ ¡“™‘° ¡’º≈°“√«‘‡§√“–Àå

μ–°—Ë«Õ¬Ÿà„π‡°≥±å∑’Ë‰¡àπà“æÕ„® ·≈–Õ¬Ÿà„π‡°≥±å∑’Ë

πà“ ß —¬√«¡°—π√âÕ¬≈– 63.6  à«π·§¥‡¡’¬¡¡’º≈

°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ë‰¡àπà“æÕ„® ·≈–Õ¬Ÿà„π

‡°≥±å∑’Ëπà“ ß —¬√«¡°—π√âÕ¬≈– 15.4 ÀâÕßªØ‘∫—μ‘°“√

∑’Ë¡’º≈°“√ª√–‡¡‘πÕ¬Ÿà „π‡°≥±å∑’Ë ‰¡àπà “æÕ„®

( z ≥ 3) ·≈–Õ¬Ÿà„π‡°≥±å∑’Ëπà“ ß —¬ (2 < z < 3)

∑ÿ°·Ààß¡’ªí≠À“®“°°“√ªπ‡ªóôÕπ„π¢—ÈπμÕπ

°“√‡μ√’¬¡μ—«Õ¬à“ß·≈–°“√μ√«®«‘‡§√“–Àå ®“°

ªí≠À“¥—ß°≈à“« EC-ASEAN ‰¥â π—∫ πÿπ§à“„™â®à“¬

„π°“√®—¥Ωñ°Õ∫√¡„Àâ·°àÀâÕßªØ‘∫—μ‘°“√¢Õß

ª√–‡∑» ¡“™‘°Õ“‡´’¬π¢÷Èπ ≥ ÀâÕßªØ‘∫—μ‘°“√

«‘‡§√“–Àå‚≈À–Àπ—°¢Õß  §Õ. ºŸâ„Àâ°“√Ωñ°Õ∫√¡

‡ªìπºŸâ‡™’Ë¬«™“≠®“° EU ·≈–π—°«‘‡§√“–Àå„πÀâÕß

ªØ‘∫—μ‘°“√«‘‡§√“–Àå‚≈À–Àπ—°¢Õß ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ „π°“√Ωñ°Õ∫√¡‰¥â

·π–π”«‘∏’°“√‡μ√’¬¡μ—«Õ¬à“ß «‘∏’°“√μ√«®«‘‡§√“–Àå

‚≈À–¥â«¬‡§√◊ËÕß¡◊Õ∑’Ë∂Ÿ°μâÕß ‡∑§π‘§°“√ªÑÕß°—π

°“√ªπ‡ªóôÕπ À√◊Õ°“√ Ÿ≠À“¬¢Õß‚≈À–„π¢—ÈπμÕπ

°“√‡μ√’¬¡μ—«Õ¬à“ß À≈—ß°“√Ωñ°Õ∫√¡‰¥â®—¥∑”·ºπ

∑¥ Õ∫§«“¡™”π“≠°“√μ√«®«‘‡§√“–Àå‚≈À–

·§¥‡¡’¬¡·≈–μ–°—Ë«„πÕ“À“√√Õ∫∑’Ë 2 ¢÷Èπ º≈°“√

∑¥ Õ∫§«“¡™”π“≠æ∫«à“ÀâÕßªØ‘∫—μ‘°“√¢Õß

ª√–‡∑» ¡“™‘°Õ“‡ ’́¬π¡’°“√æ—≤π“ª√– ‘∑∏‘¿“æ

°“√μ√«®«‘‡§√“–Àå‰¥â¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ´÷Ëßπ—∫

‰¥â«à“ÀâÕßªØ‘∫—μ‘°“√ ARL ª√– ∫º≈ ”‡√Á®„π°“√

æ—≤π“°“√μ√«®«‘‡§√“–Àå‚≈À–·§¥‡¡’¬¡·≈–

μ–°—Ë«„πÕ“À“√¢ÕßÀâÕßªØ‘∫—μ‘°“√ ¡“™‘°Õ“‡´’¬π

°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫§«“¡™”π“≠

°“√«‘‡§√“–Àå‚≈À–·§¥‡¡’¬¡·≈–μ–°—Ë«√Õ∫∑’Ë 2 ¡’

ÀâÕßªØ‘∫—μ‘°“√„™â«‘∏’¬àÕ¬ ≈“¬μ—«Õ¬à“ß‚¥¬°“√‡º“

∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß (dry ashing) ·≈–«—¥ª√‘¡“≥

·§¥‡¡’¬¡·≈–μ–°—Ë«¥â«¬ Flame AAS, ICP-OES

·≈– GF-AAS ¡’º≈°“√«‘‡§√“–Àå·§¥‡¡’¬¡Õ¬Ÿà„π

‡°≥±å∑’Ëπà“æÕ„® 5 ·Ààß ®“° 5 ·Ààß §‘¥‡ªìπ√âÕ¬≈–

100.0 ¡’º≈°“√«‘‡§√“–Àåμ–°—Ë«Õ¬Ÿà„π‡°≥±å∑’Ë

πà“æÕ„® 3 ·Ààß ®“° 4  ·Ààß §‘¥‡ªìπ√âÕ¬≈– 75.0

¡’ÀâÕßªØ‘∫—μ‘°“√ 4 ·Ààß „™â«‘∏’¬àÕ¬ ≈“¬μ—«Õ¬à“ß

¥â«¬«‘∏’ microwave digestion ·≈–«—¥ª√‘¡“≥

·§¥‡¡’¬¡·≈–μ–°—Ë« ¥â«¬ GF-AAS ·≈– ICP-MS

¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å∑’Ëπà“æÕ„®∑—Èß 2 √“¬°“√

∑—Èß 4 ·Ààß §‘¥‡ªìπ√âÕ¬≈– 100.0 ¡’ÀâÕßªØ‘∫—μ‘°“√

1 ·Ààß „™â«‘∏’¬àÕ¬ ≈“¬μ—«Õ¬à“ß„π√–∫∫‡ªî¥ (opened

wet digestion) ·≈–«—¥ª√‘¡“≥·§¥‡¡’¬¡·≈–

μ–°—Ë«¥â«¬ GF-AAS ¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π

‡°≥±å∑’Ëπà“æÕ„®∑—Èß 2 √“¬°“√ ÀâÕßªØ‘∫—μ‘°“√

1 ·Ààß „™â«‘∏’¬àÕ¬ ≈“¬μ—«Õ¬à“ß„π√–∫∫ªî¥ (closed

wet digestion) ·≈–«—¥ª√‘¡“≥·§¥‡¡’¬¡·≈–

μ–°—Ë«¥â«¬ GF-AAS ¡’º≈°“√«‘‡§√“–ÀåÕ¬Ÿà„π‡°≥±å

∑’Ëπà“æÕ„®∑—Èß 2 √“¬°“√ (μ“√“ß∑’Ë 3 ·≈– 4)

‚¥¬¿“æ√«¡æ∫«à“ °“√¬àÕ¬ ≈“¬μ—«Õ¬à“ß

¥â«¬«‘∏’ microwave digestion „Àâº≈°“√«‘‡§√“–Àå∑’Ë

∂Ÿ°μâÕß°«à“°“√¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬°“√‡º“∑’Ë

Õÿ≥À¿Ÿ¡‘ Ÿß ‡π◊ËÕß®“°°“√¬àÕ¬ ≈“¬μ—«Õ¬à“ß¥â«¬

‡§√◊ËÕß microwave ‡ªìπ°“√¬àÕ¬ ≈“¬¥â«¬°√¥„π

√–∫∫ªî¥ ®÷ß™à«¬≈¥°“√ªπ‡ªóôÕπ¢Õß‚≈À–®“°

 ‘Ëß·«¥≈âÕ¡·≈–∑”≈“¬ organic matter ∑’Ë¡“

√∫°«π„π¢—ÈπμÕπ°“√μ√«®«—¥ª√‘¡“≥ ∑—Èß¬—ß‡ªìπ

√–∫∫∑’Ë„™âÕÿ≥À¿Ÿ¡‘·≈–§«“¡¥—πμË” ™à«¬„Àâ°“√¬àÕ¬

 ≈“¬ ¡∫Ÿ√≥å·≈–‡√Á«¢÷Èπ ≈¥°“√ Ÿ≠‡ ’¬‚≈À–„π

¢—ÈπμÕπ°“√¬àÕ¬μ—«Õ¬à“ß ·μà‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

¡’√“§“·æß πÕ°®“°π’È¬—ß¢÷ÈπÕ¬Ÿà°—∫‡∑§π‘§·≈–

§«“¡™”π“≠„π°“√«‘‡§√“–Àå¢ÕßÀâÕßªØ‘∫—μ‘°“√

Õ’°¥â«¬
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°“√∑¥ Õ∫§«“¡™”π“≠°“√«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«¢Õßª√–‡∑»„πÕ“‡ ’́¬π ¡¬ÿ√’  Õÿ√“√ÿàß‚√®πå ·≈–≈—¥¥“«—≈¬å  ‚√®πæ√√≥∑‘æ¬å

 √ÿª

°“√®—¥∑”·ºπ∑¥ Õ∫§«“¡™”π“≠°“√

«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë«„πÕ“À“√¢Õß ”π—°

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

°“√·æ∑¬å „Àâ·°àÀâÕßªØ‘∫—μ‘°“√¢Õßª√–‡∑»

 ¡“™‘°Õ“‡ ’́¬π √«¡∑—Èß°“√®—¥Ωñ°Õ∫√¡°“√μ√«®

«‘‡§√“–Àå·§¥‡¡’¬¡·≈–μ–°—Ë« πÕ°®“°®–„Àâ

§«“¡√Ÿâ¥â“πª√–°—π§ÿ≥¿“æ·≈–‡∑§π‘§μà“ß Ê ÷́Ëß

‡ªìπª√–‚¬™πå·°àÀâÕßªØ‘∫—μ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√

„π¥â“π°“√æ—≤π“§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå‚≈À–

·≈–™’È∫àßªí≠À“¢ÕßÀâÕßªØ‘∫—μ‘°“√·≈â« ¬—ß‡ªìπ

ª√–‚¬™πå„π·ßà°‘®°√√¡°“√ª√–°—π§ÿ≥¿“æμ“¡

¢âÕ°”Àπ¥¢Õß ISO/IEC 17025 Õ’°¥â«¬ ®“°º≈

°“√ª√–‡¡‘π°“√∑¥ Õ∫§«“¡™”π“≠√Õ∫∑’Ë 2

‡ª√’¬∫‡∑’¬∫°—∫√Õ∫·√°æ∫«à“ ÀâÕßªØ‘∫—μ‘°“√

 à«π„À≠à “¡“√∂·°âªí≠À“∑’Ë‡°‘¥¢÷Èπ„πÀâÕßªØ‘∫—μ‘-

°“√·≈–æ—≤π“°“√μ√«®«‘‡§√“–Àå‚≈À–·§¥‡¡’¬¡

·≈–μ–°—Ë«‰¥âÕ¬à“ß∂Ÿ°μâÕß ·¡àπ¬”
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Proficiency Testing for  Cadmium and Lead Analysis in Food among

ASEAN  Member Countries

Mayuree Uraroongroj and Laddawan Rojanapantip

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

ABSTRACT Bureau of Quality and Safety of Food, Department of Medical Sciences has been chosen

as ASEAN Reference Laboratory (ARL) for heavy metals and trace elements in food by EC-ASEAN. ARLûs

mission is to enhance the analytical performance of ASEAN member laboratories to meet the standard.

The first proficiency testing program for cadmium and lead analysis in food was set up for ASEAN member

laboratories in 2005 to improve the quality of analysis. This project was sponsored by EC-ASEAN. ARL sent

the portion of homogeneous graham flour contaminated with cadmium and lead to the participating laboratories.

These laboratories must submit their analytical results back to ARL within the given time frame.

Then the analytical results from laboratories would be evaluated statistically. Z-score was used to evaluate

the competence of the laboratories. Thirteen laboratories from 6 ASEAN countries i.e. Indonesia, Malaysia,

Philippines, Vietnam, Singapore and Thailand participated in this proficiency testing program. The laboratories

showed the satisfactory results 84.6% for cadmium and 36.4% for lead analysis.  Therefore, in November 2005

the training program for heavy metal analysis in food was organized for 13 scientists from 7 ASEAN countries

i.e. Cambodia, Laos, Indonesia, Malaysia, Philippines, Vietnam and Thailand. In 2006, ARL organized the

second proficiency testing program using budget from Department of Medical Sciences.

Eleven laboratories from 5 ASEAN countries i.e. Malaysia, Philippines, Vietnam, Singapore and Thailand

participated in this program. The test samples were mussel powder. All of the laboratories showed

the satisfactory results for cadmium and 90% for lead analysis. It was concluded that most of the laboratories

have improved their analytical quality on heavy metal analysis.

Key words : proficiency testing, food, lead, cadmium, ASEAN countries


