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π‘æπ∏åµâπ©∫—∫ « °√¡«‘∑¬ æ 2548; 47 (4) : 223-233

°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√

‡√◊ËÕß °“√«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡§“√å∫“‡¡µ„π¢â“«

°π°æ√ Õ∏‘ ÿ¢ ·≈–®‘µº°“  —π∑—¥√∫

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

∫∑§—¥¬àÕ „πªï æ.». 2547  ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ‰¥â¥”‡π‘π°“√

‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√ ‡√◊ËÕß °“√«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡§“√å∫“‡¡µ„π¢â“« „Àâ·°à

ÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫¿“§‡Õ°™π·ÀàßÀπ÷Ëß ‚¥¬®—¥À“·≈–‡µ√’¬¡µ—«Õ¬à“ß¢â“« “√‡®â“∑’Ë‰¡àæ∫°“√ªπ‡ªóôÕπ ∫¥ªíòπ„Àâ≈–‡Õ’¬¥

·≈–º ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ·≈â«™—ËßπÈ”Àπ—° ·∫àß„ à¢«¥æ≈“ µ‘° ¢«¥≈– 50.0 °√—¡ ®”π«π 40 ¢«¥ ¢«¥µ—«Õ¬à“ß®”π«π 20

¢«¥ ∂Ÿ°‡°Á∫‡ªìπ blank sample ∑’Ë‡À≈◊ÕÕ’° 20 ¢«¥ „™â‡ªìπ spiked sample ‚¥¬„π«—π∑’Ë°”Àπ¥ àßµ—«Õ¬à“ß ∑”°“√‡µ‘¡ “√

¡“µ√∞“π§“√å∫“‡¡µ 3 ™π‘¥ ≈ß„π·µà≈–¢«¥ ‰¥â·°à aldicarb, carbaryl ·≈– oxamyl ∑’Ë√–¥—∫ 1.2, 0.8

·≈– 1.6 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫ §à“ assigned value ‰¥â¡“®“°§à“‡©≈’Ë¬º≈«‘‡§√“–Àå spiked sample ®”π«π 7 ¢«¥

¥â«¬«‘∏’¡“µ√∞“π ·≈–‰¥â∑”°“√»÷°…“§«“¡§ßµ—«¢Õß “√∑’Ë‡µ‘¡≈ß„πµ—«Õ¬à“ß 2 ™à«ß‡«≈“ §◊Õ 6 «—π ∑’ËÕÿ≥À¿Ÿ¡‘ 4 - 8 Õß»“

‡´≈‡´’¬  ·≈– 2  —ª¥“Àå ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß º≈°“√«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—µ‘°“√√“¬ß“π°≈—∫®–∂Ÿ°ª√–‡¡‘π‡∑’¬∫°—∫§à“ assigned

value ‚¥¬„™â§à“ z-score πÕ°®“°ÀâÕßªØ‘∫—µ‘°“√‡¢â“√à«¡°“√‡ª√’¬∫‡∑’¬∫ ®–‰¥â· ¥ß§«“¡ “¡“√∂¢Õßµπ‡Õß„π

°“√«‘‡§√“–Àå„π≈—°…≥– external quality control ·≈–„™â™’È∫àßªí≠À“‰¥â·≈â« ¬—ß Õ¥§≈âÕßµàÕ¢âÕ°”Àπ¥¢Õß√–∫∫§ÿ≥¿“æ

ISO/IEC 17025 Õ’°¥â«¬

∫∑π”

„πªí®®ÿ∫—πÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫ (Testing

laboratory) À“°µâÕß°“√‡ªìπ∑’Ë¬Õ¡√—∫·≈–¡’§«“¡

πà“‡™◊ËÕ∂◊Õ ®”‡ªìπµâÕß„™â√–∫∫§ÿ≥¿“æ∑’Ë Õ¥§≈âÕß

°—∫¡“µ√∞“π ISO/IEC 17025(1)  ·≈–µâÕß‰¥â√—∫

°“√√—∫√Õß§«“¡ “¡“√∂®“°Àπà«¬ß“π√—∫√ÕßÀâÕß

ªØ‘∫—µ‘°“√ (Accreditation Body) ‡æ◊ËÕª√–°—π

§ÿ≥¿“æº≈°“√«‘‡§√“–Àå „π¢âÕ°”Àπ¥¢âÕ 5.9 À—«¢âÕ

Assuring the quality of test and calibration results

°”Àπ¥«à“ÀâÕßªØ‘∫—µ‘°“√µâÕß¡’«‘∏’°“√§«∫§ÿ¡

§ÿ≥¿“æ‡æ◊ËÕµ‘¥µ“¡§«“¡‡À¡“– ¡ (validity) ¢Õß

«‘∏’ ‚¥¬°“√‡¢â“√à«¡°‘®°√√¡°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß

ÀâÕßªØ‘∫—µ‘°“√ (Interlaboratory comparisons)

À√◊Õ °“√∑¥ Õ∫§«“¡™”π“≠ (Proficiency testing)

¡“µ√∞“π ISO/IEC Guide 43-1:1997(2) ‡ªìπ

¡“µ√∞“π∑’Ë¡’¢Õ∫¢à“¬„π°“√°”Àπ¥À≈—°°“√·≈–

·π«∑“ß°“√¥”‡π‘π°“√®—¥°“√ Proficiency testing

by interlaboratory comparisons ‚¥¬„Àâπ‘¬“¡§”«à“

Interlaboratory comparisons «à“‡ªìπ°“√ª√–‡¡‘π

º≈°“√«‘‡§√“–Àåµ—«Õ¬à“ß∑¥ Õ∫‡¥’¬«°—πÀ√◊Õ

‡À¡◊Õπ°—π‚¥¬ÀâÕßªØ‘∫—µ‘°“√ 2 ·ÀàßÀ√◊Õ¡“°°«à“

·≈– Proficiency testing «à“‡ªìπ°“√ª√–‡¡‘π§«“¡

 “¡“√∂¢ÕßÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫‚¥¬ Inter-

laboratory comparisons ÷́Ëß„π§«“¡‡ªìπ®√‘ß·≈â«

Interlaboratory comparisons Õ“®„™âª√–‚¬™πå‰¥â
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Interlaboratory comparisons : Carbamate in Rice Kanokporn  Atisook and Jitpaka  Suntudrob

À≈“¬ª√–°“√πÕ°‡Àπ◊Õ®“°°“√µ‘¥µ“¡ validity

¢Õß«‘∏’ §◊Õ¡’ª√–‚¬™πå„π°“√ª√–‡¡‘π§«“¡ “¡“√∂

¢ÕßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫°“√∑¥ Õ∫‡©æ“– „™â

™’È∫àßªí≠À“„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“∑“ß·°â‰¢‰¥â∑—π

‡™àπ §«“¡ “¡“√∂¢Õßπ—°«‘‡§√“–ÀåÀ√◊Õ°“√ Õ∫

‡∑’¬∫‡§√◊ËÕß¡◊Õ „™â™’È∫àßª√– ‘∑∏‘¿“æ·≈–§«“¡

‡∑à“‡∑’¬¡¢Õß«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ„À¡à°—∫«‘∏’

¡“µ√∞“π¡’ª√–‚¬™πå„π°“√‡æ‘Ë¡§«“¡πà“‡™◊ËÕ∂◊Õ

·≈–§«“¡¡—Ëπ„®·°àºŸâ„™â∫√‘°“√  “¡“√∂®”·π°

§«“¡·µ°µà“ß√–À«à“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡

‚§√ß°“√ ·≈–À“°π” Interlaboratory comparisons

‰ª„™âª√–‡¡‘π§ÿ≥≈—°…≥–‡©æ“–¢Õß«‘∏’«‘‡§√“–Àå

(Performance characteristics) °Á®–¡’§”‡√’¬°

‡©æ“–«à“ Collaborative study ·≈–Õ“®„™âº≈

Interlaboratory comparisons ‰ª°”Àπ¥§à“

(Assigned value) ¢Õß«— ¥ÿÕâ“ßÕ‘ß (Reference

materials, RMs) ‰¥â

ÀâÕßªØ‘∫—µ‘°“√∑’ËµâÕß°“√‡¢â“√à«¡ Interla-

boratory comparisons À√◊Õ Proficiency testing

„π°“√∑¥ Õ∫∑’Ë„™â√–∫∫§ÿ≥¿“æ ®”‡ªìπµâÕß √√À“

·ºπ°“√∑¥ Õ∫§«“¡™”π“≠ (Proficiency testing

scheme, PT scheme) ∑’Ë‡À¡“– ¡ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß°“√«‘‡§√“–Àå∑’Ë™π‘¥µ—«Õ¬à“ß (matrix) ¡’

§«“¡ ”§—≠ ‡™àπ °“√«‘‡§√“–ÀåÕ“À“√ ÀâÕßªØ‘∫—µ‘°“√

µâÕß‡≈◊Õ°„™â«‘∏’∑’Ë‡À¡“– ¡°—∫ matrix ∑’ËµâÕß°“√

«‘‡§√“–Àå °“√‡≈◊Õ° PT scheme ∑’Ë‡À¡“– ¡·≈–‰¥â

ª√–‚¬™πå∑’Ë ÿ¥ ®”‡ªìπµâÕßæ‘®“√≥“ scheme ∑’Ë¡’

matrix ™π‘¥‡¥’¬«°—π°—∫µ—«Õ¬à“ß∑’Ë∑”°“√«‘‡§√“–Àå

Õ¬ŸàÀ√◊ÕÕ¬à“ßπâÕ¬¡’§«“¡§≈â“¬§≈÷ß°—π„π¥â“π„¥

¥â“πÀπ÷Ëß √«¡∑—Èßæ‘®“√≥“√–¥—∫ª√‘¡“≥∑’Ë‡À¡“– ¡

°—∫«‘∏’∑’Ë„™â ¥—ßπ—Èπ ªí≠À“∑’Ëæ∫§◊Õ PT scheme ∑’Ë¡’Õ¬Ÿà

¡—°‰¡à‡À¡“– ¡°—∫§«“¡µâÕß°“√¢ÕßÀâÕßªØ‘∫—µ‘°“√

°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ¡’¿“√°‘®Àπ÷Ëß„π

¥â“π°“√ª√–°—π§ÿ≥¿“æ §◊Õ°“√‡ªìπºŸâ¥”‡π‘π°“√

∑¥ Õ∫§«“¡™”π“≠°“√«‘‡§√“–Àå (PT provider)

„π¥â“πµà“ßÊ ‚¥¬‰¥â¥”‡π‘π°“√µ“¡¡“µ√∞“π ISO/

IEC Guide 43-1:1997 „π à«π°“√«‘‡§√“–ÀåÕ“À“√

µ—Èß·µàªï æ.». 2540 ‰¥â¥”‡π‘π°“√Õ¬à“ßµàÕ‡π◊ËÕß

2 schemes §◊Õ ∑“ß¥â“π‡§¡’ ‡√◊ËÕß°“√«‘‡§√“–Àå

Õ–ø≈“∑Õ°´‘π„π¢â“«‚æ¥·≈–∂—Ë«≈‘ ß ·≈–∑“ß¥â“π

®ÿ≈™’««‘∑¬“ ‡√◊ËÕß°“√«‘‡§√“–Àå®”π«π·∫§∑’‡√’¬

∑—ÈßÀ¡¥„ππÈ” ÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫∑—Èß¿“§√—∞·≈–

‡Õ°™π π„®‡¢â“√à«¡®”π«π¡“°µ≈Õ¥¡“ ·≈–¬—ß¡’

§”√âÕß¢Õ®“°ÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ„Àâ°√¡«‘∑¬“

»“ µ√å°“√·æ∑¬å®—¥ PT scheme ¡“°¢÷Èπ ·µà∫“ß

§√—Èß°“√¥”‡π‘π°“√ PT scheme ¡’¢âÕ®”°—¥À≈“¬

ª√–°“√ ‡™àπ §«“¡§ßµ—«¢Õß “√ ‡π◊ËÕß®“°

°√–∫«π°“√®—¥‡µ√’¬¡µ—«Õ¬à“ßµâÕß„™â‡«≈“ ·≈– “√

∑’ËµâÕß°“√«‘‡§√“–Àå (analyte) „πµ—«Õ¬à“ßµâÕß¡’

§«“¡§ßµ—«µ≈Õ¥√–¬–‡«≈“°“√¥”‡π‘π°“√ ·≈–

®”π«πÀâÕßªØ‘∫—µ‘°“√∑’Ë π„®‡¢â“√à«¡§«√®–¡“°æÕ

∑’Ë®–§ÿâ¡°—∫°“√≈ß∑ÿπ „π°“√«‘‡§√“–Àå “√‡§¡’

ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™„πÕ“À“√ PT scheme ∑’Ë¡’„Àâ

∫√‘°“√®“°µà“ßª√–‡∑» ‡™àπ AOAC International

ª√–‡∑» À√—∞Õ‡¡√‘°“, FAPAS ¢Õß Central

Sciences Laboratory ª√–‡∑»Õ—ß°ƒ… ·≈– NARL

¢Õß National Measurement Institute ª√–‡∑»

ÕÕ ‡µ√‡≈’¬ §◊Õ°“√«‘‡§√“–Àå “√°≈ÿà¡ÕÕ√å°“‚π

§≈Õ√’π °≈ÿà¡ÕÕ√å°“‚πøÕ øÕ√—  ·≈–°≈ÿà¡ “√

 —ß‡§√“–Àå‰æ√’∑√Õ¬¥å „πµ—«Õ¬à“ßº—°º≈‰¡â·≈–

‰¢¡—π —µ«å ´÷Ëß “√„π 3 °≈ÿà¡π’È¡’§«“¡§ßµ—«§àÕπ¢â“ß Ÿß

 à«π°≈ÿà¡§“√å∫“‡¡µ´÷Ëß‰¡à§ßµ—«π—Èπ‰¡à¡’·Ààß„¥„Àâ

∫√‘°“√ ‡π◊ËÕß®“°¡’ÀâÕßªØ‘∫—µ‘°“√‡Õ°™π·ÀàßÀπ÷Ëß

µâÕß°“√¢Õ°“√√—∫√Õß®“° ”π—°¡“µ√∞“πÀâÕß

ªØ‘∫—µ‘°“√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å „π‡√◊ËÕß°“√

«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡§“√å-

∫“‡¡µµ°§â“ß„π¢â“« ´÷Ëß‰¡à “¡“√∂À“ PT scheme

∑’Ëµ√ß°—∫°“√∑¥ Õ∫∑’ËµâÕß°“√¢Õ√—∫√Õß‰¥â  ”π—°
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‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√ ‡√◊ËÕß §“√å∫“‡¡µ„π¢â“« °π°æ√  Õ∏‘ ÿ¢  ·≈–®‘µº°“   —π∑—¥√∫

§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√®÷ß‰¥â√—∫°“√

√âÕß¢Õ„Àâ¥”‡π‘π°“√°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕß

ªØ‘∫—µ‘°“√ ‡√◊ËÕß°“√«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥

»—µ√Ÿæ◊™°≈ÿà¡§“√å∫“‡¡µ„π¢â“« „Àâ°—∫ÀâÕßªØ‘∫—µ‘°“√

∑’ËµâÕß°“√¢Õ°“√√—∫√Õß ‚¥¬∑”°“√‡ª√’¬∫‡∑’¬∫

√–À«à“ß 2 ÀâÕßªØ‘∫—µ‘°“√ §◊ÕÀâÕßªØ‘∫—µ‘°“√ “√

‡§¡’°”®—¥»—µ√Ÿæ◊™·≈–¬“ —µ«åµ°§â“ß  ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ ·≈–ÀâÕßªØ‘∫—µ‘°“√∑’Ë

√âÕß¢Õ ‡¡◊ËÕ‡¥◊Õπ°ÿ¡¿“æ—π∏å 2547 ‚¥¬‡µ√’¬¡

µ—«Õ¬à“ß¢â“« “√∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ ·∫àß„ à¢«¥

µ“¡πÈ”Àπ—°∑’ËµâÕß°“√·≈â«‡µ‘¡ “√¡“µ√∞“π°≈ÿà¡

§“√å∫“‡¡µ 3 ™π‘¥ ∑”°“√«‘‡§√“–Àå¥â«¬«‘∏’¡“µ√∞“π

‡æ◊ËÕ°”Àπ¥§à“ assigned value ·≈–∑”°“√∑¥ Õ∫

§«“¡§ßµ—«  àßµ—«Õ¬à“ß„ÀâÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡

‡ª√’¬∫‡∑’¬∫∑”°“√«‘‡§√“–Àå ·≈â«ª√–‡¡‘πº≈®—¥∑”

√“¬ß“π º≈°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√

 “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â ∑—ÈßµàÕÀâÕßªØ‘∫—µ‘°“√

∑’Ë‡¢â“√à«¡‡ª√’¬∫‡∑’¬∫·≈–µàÕÀπà«¬ß“π√—∫√Õß

ÀâÕßªØ‘∫—µ‘°“√

«— ¥ÿ·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ

‡§√◊ËÕß∫¥ªíòπ§«“¡‡√Á« Ÿß (ultracentrifuge

mill), ‡§√◊ËÕßº ¡Õ“À“√ (food mixing machine),

‡§√◊ËÕß‡¢¬à“ (shaker),  HPLC-post column derivati-

zation-fluorescence detector

 “√¡“µ√∞“π

Aldicarb, carbaryl ·≈– oxamyl ∑ÿ°™π‘¥

§«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99 ‡ªìπº≈‘µ¿—≥±å¢Õß Chem

Services ª√–‡∑» À√—∞Õ‡¡√‘°“ ‡µ√’¬¡ “√¡“µ√∞“π

§«“¡‡¢â¡¢âπ 1.0 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√„π methanol

(stock standard solution) ‡®◊Õ®“ß “√¡“µ√∞“π¥â«¬

methanol ·≈–‡µ√’¬¡ working standard mixture:

aldicarb, carbaryl ·≈– oxamyl §«“¡‡¢â¡¢âπ 60,

40 ·≈– 80 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

°“√‡µ√’¬¡µ—«Õ¬à“ß PT sample

1. ®—¥À“µ—«Õ¬à“ß¢â“« “√‡®â“∑’Ë‰¡àæ∫°“√

ªπ‡ªóôÕπ “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡ “√

§“√å∫“‡¡µ πÈ”Àπ—°ª√–¡“≥ 5 °‘‚≈°√—¡ ∫¥

≈–‡Õ’¬¥¥â«¬ ultracentrifuge mill (sieve no. 20)

·≈â«π”¡“º ¡¥â«¬‡§√◊ËÕßº ¡Õ“À“√π“π§√—Èß≈–

5 π“∑’ √«¡ 6 §√—Èß  ÿà¡µ—«Õ¬à“ß®“°®ÿ¥µà“ßÊ „π

¿“™π– ®”π«π 5 ®ÿ¥ ®ÿ¥≈–ª√–¡“≥ 100 °√—¡

2. µ√«®«‘‡§√“–Àåª√‘¡“≥°“√µ°§â“ß “√

‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡ “√§“√å∫“‡¡µ

µ—«Õ¬à“ß∑’Ë ÿà¡¡“¥â«¬«‘∏’ U.S. FDA ÷́Ëß‡ªìπ«‘∏’

¡“µ√∞“π√–¥—∫™“µ‘¢Õß À√—∞Õ‡¡√‘°“(3)

3. ™—Ë ßµ— «Õ¬à “ß¢â “« “√‡®â “∑’Ë ‰¡àæ∫°“√

ªπ‡ªóôÕπ “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡ “√

§“√å∫“‡¡µ πÈ”Àπ—° 50.0 °√—¡ ∫√√®ÿ„π¢«¥æ≈“ µ‘°

polypropylene ¢π“¥ 125 ¡‘≈≈‘≈‘µ√ ªî¥Ω“·≈â«

æ—π∑—∫¥â«¬ parafilm ®”π«π 40 ¢«¥

4. ·∫àß¢«¥µ—«Õ¬à“ßÕÕ°‡ªìπ 2  à«π  à«π≈–

20 ¢«¥ µ—«Õ¬à“ß à«π·√°„™â‡ªìπµ—«Õ¬à“ß blank

sample  µ‘¥©≈“° blank sample no. 01 ∂÷ß blank

sample no. 20 ∫π·µà≈–¢«¥ ·≈– ÿà¡‡≈◊Õ°¢«¥

µ—«Õ¬à“ß blank sample ·∫∫ random ®”π«π 7 ¢«¥

∑”°“√µ√«®«‘‡§√“–Àåª√‘¡“≥°“√µ°§â“ß “√‡§¡’

ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™ °≈ÿà¡ “√§“√å∫“‡¡µ

5. µ—«Õ¬à“ß à«π∑’Ë 2 „™â‡ªìπµ—«Õ¬à“ß spiked

sample (¢â“« “√∑’Ë‡µ‘¡ “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿ

æ◊™°≈ÿà¡§“√å∫“‡¡µ) µ‘¥©≈“° spiked sample

no. 01 ∂÷ß spiked sample no. 20 „π«—π∑’Ëπ—¥À¡“¬

„ÀâÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ ¡“√—∫µ—«Õ¬à“ß

π”¢«¥µ—«Õ¬à“ß spiked sample ∑—ÈßÀ¡¥¡“µ—Èß∑‘Èß‰«â

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßÕ¬à“ßπâÕ¬ 3 ™—Ë«‚¡ß ·≈â«‡µ‘¡  standard

mixture 1 ¡‘≈≈‘≈‘µ√ ≈ß„π¢«¥µ—«Õ¬à“ß ‡¢¬à“¢«¥

µ—«Õ¬à“ß¥â«¬‡§√◊ËÕß‡¢¬à“‡ªìπ‡«≈“ 5 π“∑’  ÿà¡‡≈◊Õ°

¢«¥µ—«Õ¬à“ß spiked sample ·∫∫ random ®”π«π
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7 ¢«¥ ∑”°“√µ√«®«‘‡§√“–Àåª√‘¡“≥°“√µ°§â“ß “√

‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™ °≈ÿà¡ “√§“√å∫“‡¡µ

«‘∏’«‘‡§√“–Àå

«‘‡§√“–Àåµ—«Õ¬à“ßµ“¡«‘∏’¢Õß U.S. FDA

Pesticide Analytical Manual(3) section 401 E2

·≈– DL1 «‘∏’«‘‡§√“–Àåπ’È§√Õ∫§≈ÿ¡ “√°≈ÿà¡§“√å∫“

‡¡µ 14  “√ ‰¥â·°à aldicarb, aldicarb sulfone,

bendiocarb, BPMC, bufencarb, carbaryl,

carbofuran, 3-OH carbofuran, isoprocarb,

methiocarb, methiocarb sulfoxide, methomyl,

oxamyl ·≈– propoxur ¡’§à“ Limit of detection

(LOD) ‡∑à“°—∫ 0.005 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈–

Limit of quantitation (LOQ) ‡∑à“°—∫ 0.02

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

°“√®—¥°“√µ—«Õ¬à“ß

ª√–¡“≥ª≈“¬‡¥◊Õπ∏—π«“§¡ 2546 ÀâÕß

ªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ ‰¥â√—∫ protocol ¢Õß

°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√ ÷́Ëß‡ªìπ

‡Õ° “√· ¥ß√“¬≈–‡Õ’¬¥ ≈—°…≥–µ—«Õ¬à“ß °“√

√“¬ß“πº≈ æ√âÕ¡·∫∫·®âß§«“¡ª√– ß§å‡¢â“√à«¡

‚§√ß°“√œ ·≈–«—π∑’Ë 26 ¡°√“§¡ 2547 ÀâÕß

ªØ‘∫—µ‘°“√¡“√—∫µ—«Õ¬à“ß¥â«¬µ—«‡Õß∑’Ë ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ ‰¥â·°à blank sample

1 ¢«¥ ·≈– spiked sample 2 ¢«¥ (‚¥¬µ‘¥√À—  S1

·≈– S2) æ√âÕ¡·∫∫√“¬ß“πº≈°“√µ√«®«‘‡§√“–Àå

´÷Ëß‰¥â„Àâ√“¬™◊ËÕ “√„π°≈ÿà¡§“√å∫“‡¡µ®”π«π 14  “√

‡æ◊ËÕ„ÀâÀâÕßªØ‘∫—µ‘°“√∑√“∫«à“‡ªìπ¢Õ∫¢à“¬¢Õß “√

∑’ËÕ“®¡’„πµ—«Õ¬à“ß ·≈–°”Àπ¥√Ÿª·∫∫°“√√“¬ß“π

º≈„Àâ√“¬ß“πª√‘¡“≥‚¥¬¡’Àπà«¬‡ªìπ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡¥â«¬∑»π‘¬¡ 2 µ”·Àπàß·≈–À“° “√„¥

‰¡à ‰¥âÕ¬Ÿà „π¢Õ∫¢à “¬¢Õß«‘∏’∑’ËÀâÕßªØ‘∫—µ‘°“√

®–«‘‡§√“–Àå‰¥â „Àâ√“¬ß“π‚¥¬„™â§”«à“ çnot testedé

·≈–°”Àπ¥„Àâ àßº≈À≈—ß®“°∑’Ë ‰¥â√—∫µ—«Õ¬à“ß

2  —ª¥“Àå (°àÕπ«—π∑’Ë 9 °ÿ¡¿“æ—π∏å 2547) ∑“ß

‚∑√ “√

°“√∑¥ Õ∫§«“¡§ßµ—« (stability)

‰¥â∑”°“√∑¥ Õ∫ spiked sample 2 ≈—°…≥–

§◊Õ∑¥ Õ∫§«“¡§ßµ—«À≈—ß®“°‡°Á∫¢«¥µ—«Õ¬à“ß„π

µŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4 - 8 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 6 «—π

·≈–À≈—ß®“°«“ß¢«¥µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  (25 -

28 Õß»“‡´≈‡´’¬ ) ‡ªìπ‡«≈“ 2  —ª¥“Àå ∑”°“√

«‘‡§√“–Àåµ—«Õ¬à“ß≈—°…≥–≈– 2 ¢«¥

°“√ª√–‡¡‘πº≈·≈–®—¥∑”√“¬ß“π

ª√–‡¡‘πº≈‚¥¬„™â§à“ z-score §”π«≥®“°

§à“ assigned value ®“°º≈°“√µ√«®«‘‡§√“–Àå¢Õß

ÀâÕßªØ‘∫—µ‘°“√ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬

Õ“À“√ π”‰ª§”π«≥§à“ RSD ·≈– s (target value

for standard deviation) ®“° Horwitzûs equation

 Ÿµ√∑’Ë„™â§”π«≥ ¡’¥—ßπ’È

1. §”π«≥ %RSD ¢Õß§à“ assigned value

‚¥¬„™â  Horwitzûs equation(4)

%RSD = 2 C-0.1505

‚¥¬∑’Ë  C ‡ªìπ concentration ratio ¢Õß§à“

assigned value

2. §”π«≥ §à“ target value for standard

deviation  (s )(5)

s =  b X

‚¥¬  §à“ b ‰¥â®“° ¡°“√

3. z-score §”π«≥®“° ¡°“√

%RSD
  100  b =

s

x - Xz-score = i
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‚¥¬ x §◊Õ ª√‘¡“≥ “√∑’ËÀâÕßªØ‘∫—µ‘°“√

‡¢â“√à«¡‚§√ß°“√œ √“¬ß“π

      X §◊Õ §à“ assigned value

·≈–∑”°“√ª√–‡¡‘π§à“ z-score (absolute value)

‚¥¬¡’‡ß◊ËÕπ‰¢ ¥—ßπ’È

z £ 2 §◊Õ satisfactory

2 < z £ 3 §◊Õ questionable

z > 3 §◊Õ unsatisfactory

À≈—ß®“°ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ µÕ∫º≈

‡ªìπ‡«≈“ 2  —ª¥“Àå ®—¥∑”√“¬ß“π·≈– àß„Àâ

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ ∑“ß‰ª√…≥’¬å

º≈

º≈°“√µ√«®«‘‡§√“–Àå¢â“« “√‡®â“ À≈—ß®“°¢—Èπ

µÕπ°“√∫¥ªíòπ·≈–º ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ®”π«π

5 µ—«Õ¬à“ß µ√«®‰¡àæ∫ “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿ

æ◊™°≈ÿà¡§“√å∫“‡¡µ∑ÿ°µ—«Õ¬à“ß ‡¡◊ËÕ™—Ëßµ—«Õ¬à“ß„ à

¿“™π–·≈â« ÿà¡¡“ 7 ¢«¥ ∑”°“√µ√«®«‘‡§√“–ÀåÕ’°

§√—Èß ¢«¥≈– 1 ́ È” º≈µ√«®‰¡àæ∫ “√°≈ÿà¡§“√å∫“‡¡µ

∑ÿ°¢«¥‡™àπ°—π  à«πµ—«Õ¬à“ß spiked sample ÷́Ëß‡ªìπ

µ—«Õ¬à“ß∑’Ë‡µ‘¡ “√¡“µ√∞“π 3 ™π‘¥ ‰¥â·°à aldicarb,

carbaryl ·≈– oxamyl ∑’Ë√–¥—∫ 1.2, 0.8 ·≈– 1.6

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫ ∑”°“√µ√«®

«‘‡§√“–Àå„π«—π∑’Ë‡µ‘¡ “√¡“µ√∞“π ®”π«π 7 ¢«¥

º≈µ√«®æ∫§à“‡©≈’Ë¬¢Õß aldicarb, carbaryl

·≈– oxamyl ÷́Ëß„™â‡ªìπ§à“ assigned value ‡∑à“°—∫

1.15, 0.78 ·≈– 1.50 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈–

¡’§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π‡∑à“°—∫ 0.02, 0.01 ·≈–

0.02 µ“¡≈”¥—∫ ‡¡◊ËÕπ”§à“ assigned value ¡“

§”π«≥§à“ RSD ·≈– s  ®“° Horwitzûs equation

‰¥â§à“ s  ¢Õß aldicarb, carbaryl ·≈– oxamyl ‡∑à“°—∫

0.18, 0.13 ·≈– 0.23 §à“ s π’È®–∂Ÿ°π”¡“„™â

„π°“√§”π«≥§à“§–·ππ z (z-score) ‡æ◊ËÕª√–‡¡‘π

§«“¡ “¡“√∂ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ

√“¬≈–‡Õ’¬¥ª√‘¡“≥‡©≈’Ë¬∑’Ëµ√«®æ∫∑’Ë „™â ‡ªìπ

§à“ assigned value ·≈– SD √«¡∑—Èß  relative standard

deviation ¢Õß reproducibility RSD (%) ·≈–

s ∑’Ë§”π«≥®“° Horwitzûs equation (µ“√“ß∑’Ë 1)

‰¥â∑”°“√∑¥ Õ∫§«“¡§ßµ—«¢Õß spiked

sample 2 ≈—°…≥– §◊Õ∑¥ Õ∫§«“¡§ßµ—«À≈—ß®“°

‡°Á∫¢«¥µ—«Õ¬à“ß„πµŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4 - 8 Õß»“

‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 6 «—π ·≈–À≈—ß®“°«“ß¢«¥

µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 - 28 Õß»“‡´≈‡ ’́¬ )

‡ªìπ‡«≈“ 2  —ª¥“Àå ∑”°“√«‘‡§√“–Àåµ—«Õ¬à“ß≈—°…≥–

≈– 2 ¢«¥ º≈°“√µ√«®«‘‡§√“–Àåæ∫«à“ “√¡“µ√∞“π

∑’Ë‡µ‘¡∑ÿ°™π‘¥ ¡’§«“¡§ßµ—«¬Õ¡√—∫‰¥â ‚¥¬æ‘®“√≥“

®“°§à“ z-score ÷́Ëß¡’§à“πâÕ¬°«à“ 2 ∑—ÈßÀ¡¥ (µ“√“ß

∑’Ë 2)

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√œ ∑”°“√

«‘‡§√“–Àå µ—«Õ¬à“ß blank sample 1 ¢«¥ ·≈– spiked

sample ®”π«π 2 ¢«¥ („Àâ√À— ‡ªìπ S1 ·≈– S2)

‚¥¬„™â«‘∏’∑’ËÀâÕßªØ‘∫—µ‘°“√æ—≤π“‡Õß (in-house

method) ·≈–ºà“π°“√ validate ‚¥¬ÀâÕßªØ‘∫—µ‘°“√

‡ÕßÀâÕßªØ‘∫—µ‘°“√‡¥’¬« (single laboratory

validation) ÀâÕßªØ‘∫—µ‘°“√∑”°“√ validate ‚¥¬„™â

µ—«Õ¬à“ß spiked matrix ‰¡à¡’°“√„™â«— ¥ÿÕâ“ßÕ‘ß√—∫√Õß

(certified reference material, CRM) „¥Ê ·≈–„™â

 “√¡“µ√∞“π carbamate standard ∑’Ë¡’·À≈àß∑’Ë¡“

‡¥’¬«°—∫∑’Ë ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√„™â

ÀâÕßªØ‘∫—µ‘°“√·®âß«à“∑”°“√«‘‡§√“–ÀåÀ≈—ß®“°‰¥â√—∫

µ—«Õ¬à“ß 1 «—π ‚¥¬‡°Á∫µ—«Õ¬à“ß∑’Ë‰¥â√—∫„πµŸâ‡¬Áπ

4 - 8 Õß»“‡´≈‡ ’́¬ °àÕπ°“√«‘‡§√“–Àå ·≈–

√“¬ß“πº≈°“√«‘‡§√“–Àå°≈—∫¿“¬„π‡«≈“∑’Ë°”Àπ¥

‚¥¬ “¡“√∂√“¬ß“π™π‘¥ “√§“√å∫“‡¡µ‰¥â∂Ÿ°µâÕß∑—Èß

3 ™π‘¥ ‚¥¬√“¬ß“π«à“«‘∏’∑’ËÀâÕßªØ‘∫—µ‘°“√„™â

§√Õ∫§≈ÿ¡ “√ 7 ™π‘¥ ®“° 14 ™π‘¥∑’Ë„Àâ√“¬™◊ËÕ‰ª

‰¥â·°à aldicarb, carbaryl, isoprocarb, methiocarb,

oxamyl, fenobucarb ·≈– bendiocarb ®“°º≈°“√

i



228

Interlaboratory comparisons : Carbamate in Rice Kanokporn  Atisook and Jitpaka  Suntudrob

«‘‡§√“–Àåµ—«Õ¬à“ß S1 ·≈– S2 µ√«®æ∫ aldicarb

‡∑à“°—∫ 0.60 ·≈– 0.85 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡

≈”¥—∫, carbaryl ‡∑à“°—∫ 0.55 ·≈– 0.60 ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫ ·≈– oxamyl ‡∑à“°—∫ 1.00

µ“√“ß∑’Ë 3 º≈°“√«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—µ‘°“√‡¢â“√à«¡‚§√ß°“√œ √“¬ß“π

Aldicarb 0.60 0.85
Aldicarb sulfone NT NT
Aldicarb sulfoxide NT NT
BPMC NT NT
Carbaryl 0.55 0.60
Carbofuran NT NT
3-OH carbofuran NT NT
Isoprocarb <0.01 <0.01
Methiocarb <0.01 <0.01
Methomyl NT NT
Oxamyl 1.00 1.35
Propoxur NT NT
Fenobucarb <0.01 <0.01
Bendiocarb <0.01 <0.01

À¡“¬‡Àµÿ   NT À¡“¬∂÷ß not tested

S1 S2

ª√‘¡“≥∑’Ëµ√«®æ∫ (mg/kg)
Carbamates

·≈– 1.35 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ“¡≈”¥—∫ ·≈–

√“¬ß“πµ√«®æ∫ isoprocarb, methiocarb,

fenobucarb ·≈– bendiocarb ª√‘¡“≥πâÕ¬°«à“

0.01 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ∑—Èßµ—«Õ¬à“ß S1 ·≈– S2

(µ“√“ß∑’Ë 3)

Carbamates Spiked level Mean  ± SD Calculated from Horwitzûs equation
(mg/kg) (mg/kg) RSD (%) s (mg/kg)

Aldicarb 1.2 1.15 ± 0.02 15.66 0.18
Carbaryl 0.8 0.78 ± 0.01 16.61 0.13
Oxamyl 1.6 1.50 ± 0.02 15.05 0.23

µ“√“ß∑’Ë 1 º≈°“√«‘‡§√“–Àåµ—«Õ¬à“ß spiked sample „π«—π∑’Ë‡µ‘¡ “√¡“µ√∞“π (n = 7)

µ“√“ß∑’Ë 2 º≈°“√∑¥ Õ∫§«“¡§ßµ—«¢Õß PT sample  (n = 2)

Aldicarb 1.15 1.09 -0.33 0.90 -1.38
Carbaryl 0.78 0.79   0.08 0.69 -0.69
Oxamyl 1.50 1.40 -0.43 1.35 -0.65

Carbamates assigned value 6 «—π (4 - 8 ÌC) 2  —ª¥“Àå (Õÿ≥À¿Ÿ¡‘ÀâÕß)

§à“‡©≈’Ë¬ z-score §à“‡©≈’Ë¬ z-score
(mg/kg) (mg/kg)

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

‡¢â“√à«¡‚§√ß°“√œ √“¬ß“π¡“§”π«≥§à“ z-score

¢ÕßÀâÕßªØ‘∫—µ‘°“√ æ∫«à“ aldicarb ∑’Ëµ√«®æ∫

µ—«Õ¬à“ß S1 ¡’§à“ z-score ‡∑à“°—∫ -3.00  à«π∑’Ë

µ√«®æ∫„πµ—«Õ¬à“ß S2 ‡∑à“°—∫ -1.67   à«π carbaryl

¡’§à“ z-score ¢Õßµ—«Õ¬à“ß S1 ·≈– S2 ‡∑à“°—∫ -1.77

·≈– -1.38 µ“¡≈”¥—∫  ”À√—∫ oxamyl ∑’Ëµ√«®æ∫

„πµ—«Õ¬à“ß S1 ‡∑à“°—∫ -2.17 ·≈–„πµ—«Õ¬à“ß S2

‡∑à“°—∫ -0.65 (µ“√“ß∑’Ë 4)

Aldicarb 0.60 -3.00 0.85 -1.67

Carbaryl 0.55 -1.77 0.60 -1.38

Oxamyl 1.00 -2.17 1.35 -0.65

µ“√“ß∑’Ë 4 §à“ z-score ¢Õßº≈∑’ËÀâÕßªØ‘∫—µ‘°“√√“¬ß“π

        spiked sample S1           spiked sample S2

ª√‘¡“≥∑’Ëµ√«®æ∫ z-score  ª√‘¡“≥∑’Ëµ√«®æ∫ z-score

(mg/kg)  (mg/kg)

Carbamates

«‘®“√≥å

°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√

 “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√ª√–‡¡‘π§«“¡

 “¡“√∂ÀâÕßªØ‘∫—µ‘°“√‰¥â à«πÀπ÷Ëß ·µàºŸâ¥”‡π‘π°“√

‚§√ß°“√œ §«√¡’À≈—°°“√·≈–§”π÷ß∂÷ßªí®®—¬µà“ß Ê

∑’ËÕ“®¡’º≈°√–∑∫µàÕº≈°“√ª√–‡¡‘π∑”„Àâº‘¥æ≈“¥

‰¥â ÀâÕßªØ‘∫—µ‘°“√¢Õß ”π—°§ÿ≥¿“æ·≈–§«“¡

ª≈Õ¥¿—¬∑’Ë‡ªìπºŸâ¥”‡π‘π°“√‚§√ß°“√π’È ¡’ª√– ∫°“√≥å

°“√«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡

 “√§“√å∫“‡¡µ‚¥¬«‘∏’¡“µ√∞“π¡“‡°◊Õ∫ 20 ªï ·≈–

‡ªìπÀâÕßªØ‘∫—µ‘°“√∑’Ë„™â√–∫∫§ÿ≥¿“æ ISO/IEC

17025 „π à«π°“√‡µ√’¬¡µ—«Õ¬à“ß §ÿ≥ ¡∫—µ‘§«“¡

‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ·≈–§«“¡§ßµ—«¢Õß “√„πµ—«Õ¬à“ß

¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß ·≈–°“√ àßµ—«Õ¬à“ß§«√®—¥ àß

µ—«Õ¬à“ß∑’Ë‡ªìπ blank sample ‰ª¥â«¬æ√âÕ¡°—π‡æ◊ËÕ

„ÀâÀâÕßªØ‘∫—µ‘°“√„™âº≈«‘‡§√“–Àå blank sample

µ√«® Õ∫ contamination ¢Õß√–∫∫°“√«‘‡§√“–Àå

„π°“√‡ª√’¬∫‡∑’¬∫§√—Èßπ’È „™âµ—«Õ¬à“ß¢â“« “√∫¥

≈–‡Õ’¬¥∑’Ëµ√«®‰¡àæ∫ “√°≈ÿà¡§“√å∫“‡¡µ ‡ªìπ blank

sample ‰¥â∑”°“√µ√«®«‘‡§√“–Àå‡æ◊ËÕ¬◊π¬—π«à“‰¡àæ∫

°“√µ°§â“ß¢Õß “√°≈ÿà¡§“√å∫“‡¡µ ‚¥¬ ÿà¡µ—«Õ¬à“ß

À≈—ß®“°∫¥·≈–º ¡°àÕπ™—Ëß ·∫àß„ à¢«¥¡“«‘‡§√“–Àå

5 µ—«Õ¬à“ß ·≈–‡¡◊ËÕ™—Ëß·∫àß„ à¢«¥·≈â«°Á ÿà¡«‘‡§√“–Àå

´È” Õ’°§√—Èß 7 ¢«¥ º≈µ√«®‰¡àæ∫∑—ÈßÀ¡¥

 “√‡§¡’ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™°≈ÿà¡§“√å∫“‡¡µ

®—¥‡ªìπ “√∑’Ë‰¡à¡’§«“¡§ßµ—«‡¡◊ËÕ‡∑’¬∫°—∫ “√°≈ÿà¡Õ◊Ëπ

‡™àπ  “√ methomyl „π ¿“æÕÿ≥À¿Ÿ¡‘ÀâÕß methomyl

∑’Ë‡ªìπ aqueous solution ®– ≈“¬µ—«Õ¬à“ß™â“Ê

·µàÕ—µ√“°“√ ≈“¬µ—«®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ

‡¡◊ËÕ∂Ÿ°· ßÀ√◊ÕÕ“°“» ·≈–„π ¿“«–¥à“ß ¥—ßπ—Èπ

®÷ß‡ªìπ‡Àµÿº≈Àπ÷Ëß∑’Ë‰¡à¡’ PT scheme ¢Õß “√

°≈ÿà¡π’È„πÕ“À“√  “√ 3 ™π‘¥∑’Ë‡≈◊Õ°‡µ‘¡„πµ—«Õ¬à“ß

¢â“« “√ ‡ªìπ “√∑’Ë¡’§«“¡§ßµ—«¡“°°«à“ “√ à«π„À≠à

„π°≈ÿà¡π’È ‚¥¬ aldicarb ¡’§«“¡§ßµ—«„π ¿“æ

‡ªìπ°≈“ß ‡ªìπ°√¥ ·≈–¥à“ßÕàÕπ ∂Ÿ° hydrolysed

‚¥¬¥à“ß·°à  ≈“¬µ—«∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 100 Õß»“
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‡´≈‡´’¬  ·≈–®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ aldicarb sulfoxide

Õ¬à“ß√«¥‡√Á«‚¥¬ oxidising agents  à«π carbaryl

¡’§«“¡§ßµ—«¿“¬„µâ ¿“«–‡ªìπ°≈“ß·≈–°√¥ÕàÕπ

∂Ÿ° hydrolysed „π ¿“«–¥à“ß‡ªìπ 1-naphthol ¡’

§«“¡§ßµ—«µàÕ· ß·≈–§«“¡√âÕπ  à«π oxamyl

§ßµ—«„π√Ÿª¢Õß·¢Áß·≈– formulation „π ¿“æ

aqueous solution  ≈“¬µ—«Õ¬à“ß™â“Ê °“√ ≈“¬µ—«

∂Ÿ°‡√àß‰¥â¥â«¬Õ“°“»·≈–· ß·¥¥(6) §«“¡®√‘ß

·≈â«°“√‡µ‘¡ “√¡“µ√∞“π≈ß„πµ—«Õ¬à“ß‰¡à‰¥â· ¥ß

 ¿“æ∑’Ë·∑â®√‘ß¢Õß°“√®—∫¢Õß “√°—∫µ—«Õ¬à“ßÕ“À“√

µ—«Õ¬à“ß„π°“√∑” PT §«√‡ªìπµ—«Õ¬à“ß∑’Ë¡’ “√

µ°§â“ß∑’Ë¡“®“°°“√„™â “√π—Èπ Ê (incurred residue)

·µà‡π◊ËÕß®“°§«“¡‰¡à§ßµ—«¢Õß “√°≈ÿà¡π’È®÷ß®”‡ªìπ

µâÕß„™â  spiked sample ·≈–„™â«‘∏’°“√‡µ‘¡≈ß„π¢«¥

µ—«Õ¬à“ß∑’Ë™—ËßπÈ”Àπ—°·≈â«‡ªìπ analytical portion

‡∑à“°—∫ 50.0 °√—¡ ÷́Ëß‡ªìπª√‘¡“≥∑’ËÀâÕßªØ‘∫—µ‘°“√

„™â„π°“√«‘‡§√“–Àå ·≈– ÿà¡¡“«‘‡§√“–Àå®”π«π 7

¢«¥«‘‡§√“–Àåæ√âÕ¡°—π„π«—π∑’Ë‡µ‘¡ “√¡“µ√∞“π

‚¥¬„™â«‘∏’«‘‡§√“–Àå∑’Ë ‡ªìπ«‘∏’¡“µ√∞“π æ∫«à“

 ”À√—∫ “√ aldicarb, carbaryl ·≈– oxamyl

´÷Ëß‡µ‘¡ “√¡“µ√∞“π∑’Ë√–¥—∫ 1.2, 0.8 ·≈– 1.6

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ µ√«®æ∫‡©≈’Ë¬‡∑à“°—∫ 1.15,

0.78 ·≈– 1.50 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ §‘¥‡ªìπ

Recovery ‡∑à“°—∫ 95.8%, 97.5% ·≈– 93.8%

‚¥¬¡’§à“ RSD ‡∑à“°—∫ 1.74%, 1.28% ·≈– 1.33%

µ“¡≈”¥—∫ ®–‡ÀÁπ‰¥â«à“ÀâÕßªØ‘∫—µ‘°“√¡’§«“¡

 “¡“√∂„π°“√µ√«®«‘‡§√“–Àå “√°≈ÿà¡π’È‚¥¬«‘∏’

¡“µ√∞“π· ¥ß‰¥â¥â«¬§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬” Ÿß

ª√‘¡“≥¥—ß°≈à“« “¡“√∂π”¡“„™â‡ªìπ§à“ assigned

value ‰¥â ‡¡◊ËÕπ”ª√‘¡“≥‡©≈’Ë¬¡“§”π«≥§à“ s ®“°

Horwitzûs equation ‡æ◊ËÕ„™â„π°“√§‘¥§à“ z-score

‰¥â§à“ s ‡∑à“°—∫ 0.18, 0.13 ·≈– 0.23 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ´÷Ëß§‘¥¡“®“° RSD ‡∑à“°—∫ 15.66%,

16.61% ·≈– 15.05% µ“¡≈”¥—∫

‡π◊ËÕß®“°§«“¡‰¡à§ßµ—«¢Õß “√¡“µ√∞“π·≈–

‰¡à‰¥â°”Àπ¥ ¿“æ°“√®—¥‡°Á∫µ—«Õ¬à“ß∑’Ë‰¥â√—∫°àÕπ

°“√«‘‡§√“–Àå °√≥’ÀâÕßªØ‘∫—µ‘°“√√—∫µ—«Õ¬à“ß·≈â«

¬—ß‰¡à∑”°“√«‘‡§√“–Àå∑—π∑’ ®÷ß‰¥â∑”°“√∑¥ Õ∫

§«“¡§ßµ—«¢Õßµ—«Õ¬à“ß∑’Ë‡µ‘¡ “√¡“µ√∞“π ‚¥¬

°”Àπ¥‡ªìπ 2 ≈—°…≥– §◊Õ ≈—°…≥–∑’Ë 1 ‡°Á∫„πµŸâ

‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4 - 8 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 6 «—π

º≈®“°°“√«‘‡§√“–Àåµ—«Õ¬à“ß„π ¿“æπ’È 2 ¢«¥ ‡¡◊ËÕ

π”ª√‘¡“≥∑’Ëµ√«®æ∫‡©≈’Ë¬ (n = 2) ¡“§”π«≥

Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥®“°∑’Ëµ√«®æ∫

‡©≈’Ë¬„π«—π∑’Ë‡µ‘¡ (n = 7) æ∫«à“ aldicarb, carbaryl

·≈– oxamyl µ√«®æ∫ 94.8%, 101.3% ·≈– 93.3%

µ“¡≈”¥—∫ ·≈–≈—°…≥–∑’Ë 2 µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

‡ªìπ‡«≈“ 2  —ª¥“Àå ‡π◊ËÕß®“°°”Àπ¥„ÀâÀâÕßªØ‘∫—µ‘

°“√µÕ∫º≈¿“¬„π 2  —ª¥“Àå ‡¡◊ËÕπ”ª√‘¡“≥∑’Ëµ√«®

æ∫‡©≈’Ë¬ (n = 2) ¡“§”π«≥Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß

æ∫«à“ aldicarb, carbaryl ·≈– oxamyl µ√«®æ∫

78.3%, 88.5% ·≈– 90.0% µ“¡≈”¥—∫ ‡æ◊ËÕ

æ‘®“√≥“«à“§«“¡§ßµ—«¢Õßµ—«Õ¬à“ß∑’Ë ‡µ‘¡ “√

¡“µ√∞“π¬Õ¡√—∫‰¥âÀ√◊Õ‰¡à ®÷ßπ”ª√‘¡“≥‡©≈’Ë¬

∑’Ëµ√«®æ∫¡“§”π«≥ z-score ‚¥¬„™â§à“ s
‡™àπ‡¥’¬«°—∫°“√ª√–‡¡‘πº≈ æ∫«à“∑ÿ° “√¡’§«“¡

§ßµ—« ∑—Èß°“√‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 - 8 Õß»“‡´≈‡´’¬ 

6 «—π ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 2  —ª¥“Àå §◊Õ‰¥â§à“

absolute z-score µË”°«à“ 2 ∑—ÈßÀ¡¥

®“°°“√√“¬ß“πº≈°“√«‘‡§√“–Àå¢ÕßÀâÕß

ªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡°“√‡ª√’¬∫‡∑’¬∫ „π·∫∫

√“¬ß“π∑’Ë·π∫‰ª°—∫ protocol æ∫«à“ÀâÕßªØ‘∫—µ‘

°“√∑’Ë‡¢â“√à«¡°“√‡ª√’¬∫‡∑’¬∫´÷Ëß„™â«‘∏’ in-house

 “¡“√∂µ√«®«‘‡§√“–Àå carbamates ‰¥â 7 ™π‘¥ ‰¥â·°à

aldicarb, carbaryl, isoprocarb, methiocarb, oxamyl,

fenobucarb ·≈– bendiocarb ·≈– “¡“√∂√“¬ß“π

°“√µ√«®æ∫™π‘¥ “√∑’Ë‡µ‘¡‰¥â∂Ÿ°µâÕß ·µà§à“ absolute

z-score πâÕ¬°«à“ 2 ́ ÷Ëß∂◊Õ«à“º≈πà“æÕ„® ∑—Èßµ—«Õ¬à“ß
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S1 ·≈– S2 ‡æ’¬ß “√‡¥’¬« §◊Õ carbaryl ·µà

ª√‘¡“≥∑’Ëµ√«®æ∫°ÁµË”°«à“§à“ assigned value ∑—ÈßÀ¡¥

·≈–°“√∑’ËÀâÕßªØ‘∫—µ‘°“√‰¥â√—∫µ—«Õ¬à“ß 2 µ—«Õ¬à“ß

‚¥¬‰¡à∑√“∫«à“‡ªìπµ—«Õ¬à“ß∑’Ë‡µ‘¡ “√√–¥—∫‡¥’¬«°—π

ºŸâ¥”‡π‘π°“√¡’§«“¡¡ÿàßÀ¡“¬‡æ◊ËÕ„ÀâÀâÕßªØ‘∫—µ‘°“√

∑√“∫∂÷ß§ÿ≥¿“æ°“√«‘‡§√“–Àå„π°“√∑” È́” (repeata-

bility) ‚¥¬°“√§”π«≥§à“ HORRAT ‡ª√’¬∫‡∑’¬∫

°—∫ RSD ¢Õß Horwitzûs equation ‚¥¬  HORRAT

‡∑à“°—∫ RPD ¢Õß°“√∑”´È” À“√¥â«¬ RSD ÷́Ëß§à“

HORRAT ∑’Ë¬Õ¡√—∫‰¥â ‡∑à“°—∫ 0.5 - 2(7) ®“°°“√

«‘‡§√“–Àåµ—«Õ¬à“ß S1 ·≈– S2 À“°§”π«≥§à“  relative

percent difference (RPD  %) ¢Õß aldicarb, carbaryl

·≈– oxamyl ‡∑à“°—∫ 34.5%, 8.7% ·≈– 29.8%

§”π«≥§à“ RSD (repeatability) ÷́Ëß‡∑à“°—∫ 0.66

§Ÿ≥ RSD  ¢Õß Horwitzûs equation ∑’Ë√–¥—∫

ª√‘¡“≥‡©≈’Ë¬∑’ËÀâÕßªØ‘∫—µ‘°“√µ√«®æ∫ ‡∑à“°—∫

11.25%, 11.65% ·≈– 10.46% æ∫«à“ ‡¡◊ËÕ

§”π«≥§à“ HORRAT ¢Õß aldicarb, carbaryl ·≈–

oxamyl ‡∑à“°—∫ 3.1, 0.7 ·≈– 2.8 µ“¡≈”¥—∫

πÕ°®“°π’È  ÀâÕßªØ‘∫—µ‘°“√∑’Ë ‡¢â“√à«¡

‚§√ß°“√œ ‰¥â√“¬ß“π°“√µ√«®æ∫ “√Õ’° 4 ™π‘¥

‰¥â·°à isoprocarb, methiocarb, fenobucarb ·≈–

bendiocarb ª√‘¡“≥πâÕ¬°«à“ 0.01 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ´÷Ëß∂◊Õ«à“‡ªìπ°“√µ√«®æ∫∑’Ë‰¡à∂Ÿ°µâÕß

·≈–‡π◊ËÕß®“°ºŸâ¥”‡π‘π°“√∑’Ë‰¡à‰¥â„ÀâÀâÕßªØ‘∫—µ‘°“√

√“¬ß“πº≈°“√«‘‡§√“–Àå blank sample ®÷ß‰¡à

 “¡“√∂∑√“∫‰¥â«à“°“√µ√«®æ∫ “√Õ’° 4 ™π‘¥π’È

¡“®“°°“√ªπ‡ªóôÕπ„π√–∫∫°“√«‘‡§√“–ÀåÀ√◊Õ‰¡à

‡æ◊ËÕ ‡ªìπ°“√™à«¬æ—≤π“ÀâÕßªØ‘∫—µ‘°“√®÷ß‰¥â

 Õ∫∂“¡°≈—∫‰ª¬—ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“ “‡Àµÿ

°“√µ√«®æ∫ “√∑’Ë‰¡à‰¥â‡µ‘¡ º≈ª√“°Ø«à“ §«“¡

‡ªìπ®√‘ßÀâÕßªØ‘∫—µ‘°“√µ√«®‰¡àæ∫ “√∑—Èß 4 ™π‘¥

·µà°≈—∫√“¬ß“π«à“ æ∫πâÕ¬°«à“§à“ LOD ¢Õß«‘∏’∑’Ë„™â

´÷Ëß‡∑à“°—∫ 0.01 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ÷́Ëß‰¡à∂Ÿ°µâÕß

®–‡ÀÁπ‰¥â«à“®“°°√≥’π’È‡ªìπµ—«Õ¬à“ß∑’Ë¥’ ∑’Ë∑”„Àâ‡ÀÁπ

«à“°“√‡¢â“√à«¡°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘

°“√À√◊Õ°“√‡¢â“√à«¡°“√∑¥ Õ∫§«“¡™”π“≠

πÕ°®“°®–∑”„Àâ√Ÿâ∂÷ß§«“¡ “¡“√∂„π°“√µ√«®

«‘‡§√“–Àå  ¬—ß “¡“√∂∫àß™’Èªí≠À“¢ÕßÀâÕßªØ‘∫—µ‘°“√‰¥â

º≈®“°°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀâÕßªØ‘∫—µ‘°“√§√—Èßπ’È

∑”„ÀâÀâÕßªØ‘∫—µ‘°“√‰¥â∑√“∫∂÷ßªí≠À“∑’Ë‡°‘¥¢÷Èπ·≈–

‡ÀÁπ§«“¡®”‡ªìπ„π°“√ª√—∫ª√ÿß«‘∏’°“√«‘‡§√“–Àå ·≈–

revalidate «‘∏’Õ’°§√—Èß √«¡∑—Èßª√—∫«‘∏’°“√√“¬ß“πº≈

°“√«‘‡§√“–Àå¥â«¬

ª√–‡¥Áπ°“√§«∫§ÿ¡§ÿ≥¿“æº≈°“√«‘‡§√“–Àå

π’È ∑”„Àâæ‘®“√≥“‰¥â«à“°√≥’ÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫

∑’Ëº≈°“√«‘‡§√“–Àå¡’§«“¡ ”§—≠„π°“√§â“√–À«à“ß

ª√–‡∑» À√◊Õ§«“¡ ”§—≠µàÕ ÿ¢¿“æÕπ“¡—¬¢Õß

ª√–™“™π ‡™àπ °“√«‘‡§√“–ÀåÕ“À“√‡æ◊ËÕ°“√π”‡¢â“

À√◊Õ àßÕÕ° °“√‡ΩÑ“√–«—ß§«“¡ª≈Õ¥¿—¬Õ“À“√

§«“¡∂Ÿ°µâÕß (accuracy) ¢Õßº≈°“√µ√«®

«‘‡§√“–Àå§«√ ◊∫¬âÕπ (traceable) ‰ª¬—ß¡“µ√∞“π

„Àâ‰¥â „π°√≥’°“√«‘‡§√“–Àå “√‡§¡’ªÑÕß°—π°”®—¥

»—µ√Ÿæ◊™ ´÷Ëß‰¡à¡’·À≈àß “√¡“µ√∞“πÕâ“ßÕ‘ßÀ√◊Õ«— ¥ÿ

Õâ“ßÕ‘ß∑’Ë¡’ traceability °“√„™â in-house method ∑’Ë

ºà“π°“√∑” single laboratory validation ‚¥¬„™â

µ—«Õ¬à“ß spiked sample Õ“®‰¡à “¡“√∂· ¥ß‰¥â«à“
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Interlaboratory Comparisons : Analysis of Carbamate Pesticides

Residue in Rice

Kanokporn Atisook and  Jitpaka Suntudrob

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

ABSTRACT In the year 2004, Bureau of Quality and Safety of Food, Department of Medical Sciences
conducted an interlaboratory comparisons of the analysis of the carbamate pesticides residue in rice for
a private testing laboratory. White rice sample that was free from pesticides residue was ground and mixed to
get a homogeneous sample. Exactly 50.0 g portions of the homogenised sample were weighed into
screw-capped plastic bottles. Twenty bottles of the sample were kept as blank. On the day of
dispatching, the others 20 bottles of the sample were spiked with mixture of aldicarb, carbaryl and
oxamyl at concentration of 1.2, 0.8 and 1.6 mg/kg, respectively. The assigned value of spiking level came
from mean result of 7 bottles of spiked samples analyses by the standard method. The stability of the carbamates
added was studied by analyzing spiked samples at the periods of 6 days at 4 - 8 ÌC and 2 weeks at room
temperature. Results reported by the participating laboratory were evaluated by comparing with assigned value
using z-score. For the laboratory who participated in the interlaboratory comparisons, it could not only
demonstrate the capability in term of external quality control, identify the analytical problems but also could
facilitate compliance with the requirements of ISO/IEC 17025.

Key words : interlaboratory comparisons, carbamate, external quality control


