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π‘æπ∏åμâπ©∫—∫ « °√¡«‘∑¬ æ 2552; 51 (2) : 104-112

Accepted for publication, 26 May 2009

 ÿæ—≤πå · ß «¬ æ‘æ—≤πå πæ§ÿ≥ ·≈–°“≠®π“ æ—π∏ÿ‡«™

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

°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥

·≈–°“√ ”√«®ª√‘¡“≥ª√Õ∑„π‡ÀÁ¥ √–À«à“ß æ.». 2549 - 2550

∫∑§—¥¬àÕ °“√ª√—∫«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„πª≈“¡“„™â«‘‡§√“–Àå„π‡ÀÁ¥´÷Ëß¡’≈—°…≥–‡π◊ÈÕÕ“À“√·μ°μà“ß°—π ¬àÕ¬ ≈“¬

μ—«Õ¬à“ß¥â«¬ “√≈–≈“¬°√¥º ¡‡¢â¡¢âπ·≈â««‘‡§√“–Àå¥â«¬‡§√◊ËÕß«‘‡§√“–Àåª√Õ∑ ®“°°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’æ∫«à“

§«“¡‡ªìπ‡ âπμ√ß√–À«à“ß§à“°“√¥Ÿ¥°≈◊π· ß·≈–ª√‘¡“≥ª√Õ∑„π “√≈–≈“¬¡“μ√∞“π„π™à«ß 10 - 100 π“‚π°√—¡

¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 0.9999 ·≈–§«“¡ —¡æ—π∏å‡™‘ß‡ âπ√–À«à“ßª√‘¡“≥ª√Õ∑∑’Ë‡μ‘¡°—∫ª√‘¡“≥ª√Õ∑

∑’Ëμ√«®æ∫„πμ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡ ¥„π™à«ß 10.75 - 85.01 π“‚π°√—¡μàÕ°√—¡ ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 0.9999

§à“ LOD ·≈– LOQ ¢Õß«‘∏’∑’Ë∑¥ Õ∫π’È‡∑à“°—∫ 7 ·≈– 10 π“‚π°√—¡μàÕ°√—¡ μ“¡≈”¥—∫ ∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß

¢Õß«‘∏’‚¥¬°“√‡μ‘¡ª√Õ∑≈ß„πμ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπ·μ°μà“ß°—π 3 √–¥—∫ æ∫«à“√âÕ¬≈–°“√§◊π°≈—∫Õ¬Ÿà„π™à«ß 75.1 - 113.1

·≈–√âÕ¬≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π —¡æ—∑∏åÕ¬Ÿà „π™à«ß 4.7 - 6.7 ®“°°“√ ”√«®ª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ß‡ÀÁ¥

¥â«¬«‘∏’π’È√–À«à“ßªï æ.». 2549 - 2550 ®”π«π 102 μ—«Õ¬à“ß æ∫«à“‡ÀÁ¥ à«π„À≠à¡’ª√‘¡“≥ª√Õ∑‰¡à‡°‘π¢âÕ°”Àπ¥

μ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ‡¡◊ËÕ§”π«≥ª√‘¡“≥ª√Õ∑‡ªìπ¡‘≈≈‘°√—¡μàÕπÈ”Àπ—°‡ÀÁ¥ ¥Àπ÷Ëß°‘‚≈°√—¡

‡π◊ËÕß®“°¬—ß‰¡à¡’«‘∏’¡“μ√∞“π‡©æ“–

 ”À√—∫°“√μ√«®«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥

¥—ßπ—Èπ ‡æ◊ËÕ„Àâ°“√μ√«®«‘‡§√“–Àå¡’§«“¡∂Ÿ°μâÕß

πà“‡™◊ËÕ∂◊Õ √«¥‡√Á« ·≈–ªÑÕß°—π§«“¡º‘¥æ≈“¥∑’Ë

Õ“®‡°‘¥®“° “√√∫°«π°“√«‘‡§√“–Àå„πμ—«Õ¬à“ß

·μà≈–ª√–‡¿∑ ®÷ßμâÕß¡’°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß

¢Õß«‘∏’«‘‡§√“–Àå°àÕπ∑’Ë®–π”¡“„™â„πÀâÕßªØ‘∫—μ‘°“√

®“°°“√»÷°…“æ∫«à“ °“√μ√«®«‘‡§√“–Àåª√‘¡“≥

ª√Õ∑μâÕßºà“π√–∫∫°“√¬àÕ¬¥â«¬‰¡‚§√‡«ø

(a microwave digestion system)(1,3,4,5,6) ‡ªìπ

‡∑§π‘§∑’Ë¡’§«“¡¬ÿàß¬“° Õÿª°√≥å¡’√“§“·æß ·≈–

μâÕß‡μ√’¬¡‡ÀÁ¥ ¥„Àâ‡ªìπ‡ÀÁ¥·Àâß°àÕπ´÷Ëß¢—ÈπμÕππ’È

μâÕß„™â‡«≈“Õ¬à“ßπâÕ¬ 2 «—π Õ“®‡°‘¥°“√ªπ‡ªóôÕπ

®“° ‘Ëß·«¥≈âÕ¡·≈–ª√Õ∑∑’ËÕ¬Ÿà„π√Ÿª “√ª√–°Õ∫

Õ‘π∑√’¬åÕ“®√–‡À¬‰ª‰¥â ºŸâ«‘®—¬·≈–§≥–®÷ßπ”«‘∏’

∫∑π”

ª√Õ∑‡ªìπ‚≈À–∑’Ë¡’§«“¡‡ªìπæ‘… ŸßμàÕ¡πÿ…¬å

·≈– —μ«åμà“ß Ê §«“¡√ÿπ·√ß¢ÕßÕ“°“√∑’Ë‡°‘¥®“°

°“√‰¥â√—∫ª√Õ∑¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥·≈–™π‘¥¢Õß

 “√ª√–°Õ∫ ‡™àπ ‡¡∑∏‘≈‡¡Õ√å§‘«√’·≈–‡Õ∑∏‘≈-

‡¡Õ√å§‘«√’ ¡’§«“¡‡ªìπæ‘…∑’Ë√ÿπ·√ß¡“° ª√Õ∑‡ªìπ

‚≈À–∑’Ë√–‡À‘¥‰¥â À≈“¬ª√–‡∑»¡’°“√°”Àπ¥‡°≥±å

ª√‘¡“≥ª√Õ∑„πÕ“À“√·≈–Õß§å°“√Õπ“¡—¬‚≈°„Àâ

¢âÕ·π–π”«à“ª√‘¡“≥ª√Õ∑ Ÿß ÿ¥∑’Ë‰¥â√—∫‡¢â“‰ª„π

√à“ß°“¬‰¡à§«√‡°‘π 0.3 ¡‘≈≈‘°√—¡μàÕÀπ÷Ëß —ª¥“Àå

(the maximum weekly intake)(1)  ”À√—∫

ª√–‡∑»‰∑¬μ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢

©∫—∫∑’Ë 98 (æ.». 2529) ‡√◊ËÕß ¡“μ√∞“πÕ“À“√∑’Ë

¡’ “√ªπ‡ªóôÕπ °”Àπ¥„ÀâÕ“À“√Õ◊Ëπ¬°‡«âπÕ“À“√

∑–‡≈ ¡’ª√Õ∑ªπ‡ªóôÕπ„πÕ“À“√‰¡à‡°‘π 0.02

¡‘≈≈‘°√—¡ μàÕÕ“À“√ 1 °‘‚≈°√—¡(2)
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°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥  ÿæ—≤πå  · ß «¬ ·≈–§≥–

¢ÕßŒÕπ ‡«¬å ≈ŸÕ’ (Hon Way Louie)(7) ·≈–≈’·¡π

·≈∫ å Õ‘ß§å (Leeman Labs, Inc.)(8) ¡“ª√–¬ÿ°μå„™â

°—∫μ—«Õ¬à“ß‡ÀÁ¥ ¥·≈–·Àâß ´÷Ëß«‘∏’‡¥‘¡μ—«Õ¬à“ß‡ªìπ

ª≈“ ¥ ®“°π—Èπ®÷ß∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’

‚¥¬»÷°…“™à«ß«‘‡§√“–Àå·≈–§«“¡‡ªìπ‡ âπμ√ß

§à“μË” ÿ¥∑’Ëμ√«®æ∫ §à“μË” ÿ¥∑’Ë«‘‡§√“–Àåª√‘¡“≥‰¥â

§«“¡‡∑’Ë¬ß·≈–§«“¡·¡àπ ‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫ÀâÕß

ªØ‘∫—μ‘°“√ ·≈–„™â«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“¢÷Èπ∑”°“√

 ”√«®ª√‘¡“≥ª√Õ∑„π‡ÀÁ¥™π‘¥μà“ßÊ √–À«à“ßªï

æ.». 2549 - 2550 ‡æ◊ËÕ„™â ‡ªìπ¢âÕ¡Ÿ≈¥â “π

§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâ·°àÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß·≈–

ºŸâ∫√‘‚¿§μàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

- ‡§√◊Ë Õ ß «‘ ‡ § √ “ –Àå ª √Õ∑ (mercury

analyzer, Hiranuma® HG150-P)

- ‡§√◊ËÕß™—Ëß§«“¡≈–‡Õ’¬¥ 0.01 °√—¡

(analytical balance, Sartorius®)

- Õà“ßπÈ”√âÕπ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (water

bath, Memmert®)

- ‡§√◊ËÕß∫¥μ—«Õ¬à“ß (blender, Moulinex®)

- ‡§√◊ËÕß·°â«·≈–Õÿª°√≥åæ≈“ μ‘° °àÕπ

„™âß“π·™à¥â«¬°√¥‰πμ√‘°‡®◊Õ®“ß (20% nitric acid)

∑‘Èß‰«â§â“ß§◊π·≈â«≈â“ß¥â«¬πÈ”ª√“»®“°‰ÕÕÕπÕ¬à“ß

πâÕ¬ Õß§√—Èß

 “√‡§¡’·≈– “√¡“μ√∞“π

 “√≈–≈“¬¡“μ√∞“πª√Õ∑§«“¡‡¢â¡¢âπ

1,000 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ (Atomic Spectroscopy

Standard, Perkin Ermer)

„™â   “√ ‡§¡’ ™π‘¥ ”À√—∫°“√«‘ ‡§√“–Àå

(analytical grade) ‰¥â·°à °√¥‰πμ√‘°‡¢â¡¢âπ

(Merck), °√¥´—≈øÿ√‘°‡¢â¡¢âπ (Merck), °√¥

‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ (Merck), ‚ª·μ ‡ ’́¬¡

‡ªÕ√å·¡ß°“‡πμ (Carlo Erba), ‰Œ¥√Õ° ‘́≈

‡Õ¡’π‰Œ‚¥√§≈Õ‰√¥å (May & Baker), ∑‘π (II)

§≈Õ‰√¥å‰¥‰Œ‡¥√μ (Merck) ·≈–πÈ”ª√“»®“°

‰ÕÕÕπ (deionized water)

°“√‡μ√’¬¡ “√≈–≈“¬

 “√≈–≈“¬°√¥‰Œ‚¥√§≈Õ√‘° 1 ‚¡≈“√å

‚¥¬‡®◊Õ®“ß°√¥‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ 83.3

¡‘≈≈‘≈‘μ√„ππÈ”ª√“»®“°‰ÕÕÕπ ·≈–ª√—∫ª√‘¡“μ√

‡ªìπ 1,000 ¡‘≈≈‘≈‘μ√

 “√≈–≈“¬°√¥º ¡‡¢â¡¢âπÕ—μ√“ à«π 1 : 1

‡μ√’¬¡‚¥¬‡∑ “√≈–≈“¬°√¥´—≈øÿ√‘°‡¢â¡¢âπª√‘¡“μ√

500 ¡‘≈≈‘≈‘μ√ ≈ß„π°√¥‰πμ√‘°‡¢â¡¢âπª√‘¡“μ√

500 ¡‘≈≈‘≈‘μ√

 “√≈–≈“¬°√¥º ¡‡®◊Õ®“ß ‡μ√’¬¡‚¥¬

‡∑ “√≈–≈“¬°√¥‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπª√‘¡“μ√

40 ¡‘≈≈‘≈‘μ√, °√¥‰πμ√‘°‡¢â¡¢âπª√‘¡“μ√ 200

¡‘≈≈‘≈‘μ√ ·≈–°√¥´—≈øÿ√‘°‡¢â¡¢âπª√‘¡“μ√ 200

¡‘≈≈‘≈‘μ√ ≈ß„ππÈ”ª√“»®“°‰ÕÕÕπ·≈–ª√—∫

ª√‘¡“μ√‡ªìπ 2,000 ¡‘≈≈‘≈‘μ√

 “√≈–≈“¬‚ª·μ ‡´’¬¡‡ªÕ√å·¡ß°“‡πμ

‡¢â¡¢âπ√âÕ¬≈– 5 ‡μ√’¬¡‚¥¬™—Ëß‚ª·μ ‡ ’́¬¡

‡ªÕ√å·¡ß°“‡πμ 50 °√—¡ ≈–≈“¬¥â«¬πÈ”ª√“»®“°

‰ÕÕÕπ·≈–ª√—∫ª√‘¡“μ√‡ªìπ 1,000 ¡‘≈≈‘≈‘μ√

 “√≈–≈“¬‰Œ¥√Õ°´‘≈‡Õ¡’π‰Œ‚¥√§≈Õ‰√¥å

‡¢â¡¢âπ√âÕ¬≈– 10 ‡μ√’¬¡‚¥¬™—Ëß‰Œ¥√Õ°´‘≈‡Õ¡’π-

‰Œ‚¥√§≈Õ‰√¥å 50 °√—¡ ≈–≈“¬¥â«¬πÈ”ª√“»®“°

‰ÕÕÕπ·≈–ª√—∫ª√‘¡“μ√‡ªìπ 500 ¡‘≈≈‘≈‘μ√

 “√≈–≈“¬°√¥´—≈øÿ√‘° 0.5 πÕ√å¡Õ≈ ‡μ√’¬¡

‚¥¬μ«ß “√≈–≈“¬°√¥´—≈øÿ√‘°‡¢â¡¢âπª√‘¡“μ√

14 ¡‘≈≈‘≈‘μ√ ≈ß„ππÈ”ª√“»®“°‰ÕÕÕπ·≈–ª√—∫

ª√‘¡“μ√‡ªìπ 1,000 ¡‘≈≈‘≈‘μ√
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 “√≈–≈“¬∑‘π (II) §≈Õ‰√¥å‰¥‰Œ‡¥√μ

‡¢â¡¢âπ√âÕ¬≈– 10 ‡μ√’¬¡‚¥¬™—Ëß∑‘π (II) §≈Õ‰√¥å

‰¥‰Œ‡¥√μ 10 °√—¡ ≈–≈“¬·≈–ª√—∫ª√‘¡“μ√

‡ªìπ 100 ¡‘≈≈‘≈‘μ√ ¥â«¬ “√≈–≈“¬°√¥´—≈øÿ√‘°

0.5 πÕ√å¡Õ≈

°“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π

 “√≈–≈“¬¡“μ√∞“πª√Õ∑ 10 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ (First intermediate solution) ‡μ√’¬¡®“°

 “√≈–≈“¬¡“μ√∞“πª√Õ∑ 1,000 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

‡®◊Õ®“ß¥â«¬ “√≈–≈“¬°√¥‰Œ‚¥√§≈Õ√‘° 1 ‚¡≈“√å

 “√≈–≈“¬¡“μ√∞“πª√Õ∑ 0.5 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ (Second intermediate solution) ‡μ√’¬¡

®“° “√≈–≈“¬¡“μ√∞“πª√Õ∑ 10 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

‡®◊Õ®“ß¥â«¬ “√≈–≈“¬°√¥‰Œ‚¥√§≈Õ√‘° 1 ‚¡≈“√å

 “√≈–≈“¬¡“μ√∞“πª√Õ∑  10, 25, 50, 75

·≈– 100 π“‚π°√—¡ª√‘¡“μ√ 100 ¡‘≈≈‘≈‘μ√

(Working solution)  ”À√—∫ √â“ß°√“ø¡“μ√∞“π

ª√Õ∑ ‡μ√’¬¡®“° “√≈–≈“¬¡“μ√∞“π 0.5 ¡‘≈≈‘°√—¡

μàÕ≈‘μ√ ‡®◊Õ®“ß¥â«¬ “√≈–≈“¬°√¥º ¡‡®◊Õ®“ß

μ—«Õ¬à“ß

„™âμ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡ ¥„π°“√∑¥ Õ∫§«“¡

∂Ÿ°μâÕß¢Õß«‘∏’·≈– ”√«®ª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ß

‡ÀÁ¥™π‘¥μà“ß Ê √–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2549

∂÷ß‡¥◊Õπ°—π¬“¬π æ.». 2550 √«¡ 102 μ—«Õ¬à“ß

·∫àß‡ªìπ‡ÀÁ¥ÀÕ¡ ¥ 7 μ—«Õ¬à“ß ‡ÀÁ¥ÀÕ¡·Àâß

59 μ—«Õ¬à“ß ‡ÀÁ¥ÀŸÀπŸ¢“«·Àâß 29 μ—«Õ¬à“ß

‡ÀÁ¥ÀŸÀπŸ¥”·Àâß 3 μ—«Õ¬à“ß ‡ÀÁ¥π“ß≈¡À≈«ß ¥

2 μ—«Õ¬à“ß ‡ÀÁ¥‚ª‡√μÿ ·Àâß 1 μ—«Õ¬à“ß ·≈–

‡ÀÁ¥‚ª‡√μÿ ·™à·¢Áß 1 μ—«Õ¬à“ß

°“√‡μ√’¬¡μ—«Õ¬à“ß

‡ÀÁ¥ ¥·≈–·Àâß∫¥¥â«¬‡§√◊ËÕß∫¥Õ“À“√

„Àâ≈–‡Õ’¬¥®π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ™—Ëß 2 °√—¡„ à¢«¥

√Ÿª™¡æŸà∑’Ë¡’Ω“ªî¥  à«πμ—«Õ¬à“ß∑’Ë‡À≈◊Õ‡°Á∫„π∂ÿß

æ≈“ μ‘°ªî¥ π‘∑ ·≈â«π”‰ª‡°Á∫„πÀâÕß·™à·¢Áß

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë -18 Õß»“‡´≈‡´’¬ (9)

°“√¬àÕ¬μ—«Õ¬à“ß·≈–°“√«‘‡§√“–Àå

‡ªìπ«‘∏’∑’Ëª√—∫ª√ÿß®“°«‘∏’¢ÕßŒÕπ ‡«¬å ≈ŸÕ’ (7)

·≈–≈’·¡π ·≈∫ å Õ‘ß§å(8) ‚¥¬‡μ‘¡°√¥º ¡‡¢â¡¢âπ

Õ—μ√“ à«π 1 : 1 ª√‘¡“μ√ 10 ¡‘≈≈‘≈‘μ√ ·≈–°√¥

‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ≈ß„π

μ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡ 2 °√—¡ μ—Èß∑‘Èß‰«â 15 π“∑’

®“°π—Èππ”‰ªμ—Èß„πÕà“ßπÈ”√âÕπ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„Àâ

§ß∑’Ë∑’Ë 70 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 30 π“∑’ ¬°≈ß

·≈â«∑‘Èß‰«â„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡μ‘¡ “√≈–≈“¬

‚ª·μ ‡´’¬¡‡ªÕ√å·¡ß°“‡πμ‡¢â¡¢âπ√âÕ¬≈– 5

®π “√≈–≈“¬‡ª≈’Ë¬π‡ªìπ ’¡à«ßÕ¬à“ßπâÕ¬ 30 «‘π“∑’

®“°π—Èπ‡μ‘¡ “√≈–≈“¬‰Œ¥√Õ°´‘≈‡Õ¡’π‰Œ‚¥√-

§≈Õ‰√¥å‡¢â¡¢âπ√âÕ¬≈– 10 ®π “√≈–≈“¬‡ª≈’Ë¬π

‡ªìπ‰¡à¡’ ’À√◊Õ ’‡À≈◊ÕßÕàÕπ ª√—∫ª√‘¡“μ√‡ªìπ 50

¡‘≈≈‘≈‘μ√ ¥â«¬πÈ”ª√“»®“°‰ÕÕÕπ ‡∑ “√≈–≈“¬

∑—ÈßÀ¡¥„ à¢«¥·°â« ”À√—∫∑”ªØ‘°‘√‘¬“ (reaction

bottle) ·≈–ª√—∫ª√‘¡“μ√¥â«¬ “√≈–≈“¬°√¥º ¡

‡®◊Õ®“ß„Àâ‡ªìπ 100 ¡‘≈≈‘≈‘μ√ π”‰ª«—¥ª√‘¡“≥

ª√Õ∑¥â«¬‡§√◊ËÕß«‘‡§√“–Àåª√Õ∑μàÕ‰ª

°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå
(10)

°“√∑¥ Õ∫™à«ß°“√«‘‡§√“–Àå·≈–§«“¡

‡ªìπ‡ âπμ√ß (Working range and linearity)

«—¥§à“°“√¥Ÿ¥°≈◊π· ß (absorbance)

¢Õß “√≈–≈“¬·∫≈ß§å·≈– “√≈–≈“¬¡“μ√∞“π

ª√Õ∑ª√‘¡“≥ 10, 25, 50, 75 ·≈– 100 π“‚π°√—¡
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°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥  ÿæ—≤πå  · ß «¬ ·≈–§≥–

«—¥§«“¡‡¢â¡¢âπ≈– 2 §√—Èß  √â“ß°√“ø¡“μ√∞“π

· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥ª√Õ∑·≈–§à“

°“√¥Ÿ¥°≈◊π· ß §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å

(correlation coefficient, r) ‡æ◊ËÕ»÷°…“§«“¡‡ªìπ

‡ âπμ√ß´÷Ëß§«√¡’§à“‰¡àμË”°«à“ 0.995

‡μ√’¬¡ “√≈–≈“¬μ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡∑’Ë‡μ‘¡

 “√≈–≈“¬¡“μ√∞“πª√Õ∑„Àâ‰¥â§«“¡‡¢â¡¢âπ

10.75, 15.72, 25.64, 45.54 ·≈– 85.01

π“‚π°√—¡μàÕ°√—¡ ·≈â«π”‰ª«‘‡§√“–Àåª√‘¡“≥ª√Õ∑

‡æ◊ËÕ∑¥ Õ∫§«“¡‡ªìπ‡ âπμ√ß¢Õß«‘∏’

°“√∑¥ Õ∫§à“μË” ÿ¥∑’Ëμ√«®æ∫ (Limit of

Detection, LOD) ·≈–§à“μË” ÿ¥∑’Ë«‘‡§√“–Àå

ª√‘¡“≥‰¥â (Limit of Quantitation, LOQ)

‡μ√’¬¡μ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡ ¥´È”®”π«π 10

§√—Èß ‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥ª√Õ∑ §”π«≥ª√‘¡“≥

ª√Õ∑‡©≈’Ë¬ (mean) ·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π (SD)

·≈â«§”π«≥§à“  LOD = mean + 3SD  ·≈–§”π«≥

§à“ estimated LOQ = mean + 10SD

‡μ√’¬¡μ—«Õ¬à“ß∑’Ë‡μ‘¡ “√≈–≈“¬¡“μ√∞“π

®π¡’ª√‘¡“≥ª√Õ∑∑’Ë√–¥—∫ estimated LOQ ®”π«π

10 ´È” ‚¥¬ºà“π°√–∫«π°“√‡μ√’¬¡μ—«Õ¬à“ß·≈–

Õà“π§à“ª√‘¡“≥ª√Õ∑ §”π«≥§à“√âÕ¬≈–°“√§◊π°≈—∫

(%recovery) ·≈–√âÕ¬≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

 —¡æ—∑∏å (%RSD) ‡æ◊ËÕÀ“§à“ LOQ ∑’Ë¬Õ¡√—∫‰¥â

°“√∑¥ Õ∫§«“¡·¡àπ (accuracy) ·≈–

§«“¡‡∑’Ë¬ß (precision)

‡μ√’¬¡μ—«Õ¬à“ß∑’Ë‡μ‘¡ “√≈–≈“¬¡“μ√∞“π

ª√Õ∑„Àâ¡’§«“¡‡¢â¡¢âπ 3 √–¥—∫ §◊Õ 9.8, 12.8

·≈– 45.6 π“‚π°√—¡μàÕ°√—¡ ·≈–ºà“π°√–∫«π°“√

‡μ√’¬¡μ—«Õ¬à“ß√–¥—∫≈– 10 ´È” §”π«≥§à“√âÕ¬≈–

°“√§◊π°≈—∫ ´÷Ëß§«√Õ¬Ÿà„π™à«ß√âÕ¬≈– 60 - 115

·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π —¡æ—∑∏å‰¡à§«√‡°‘π

√âÕ¬≈– 20

º≈

°“√∑¥ Õ∫™à«ß°“√«‘‡§√“–Àå·≈–§«“¡‡ªìπ

‡ âπμ√ß

®“°°“√ √â“ß°√“ø¡“μ√∞“π√–À«à“ßª√‘¡“≥

ª√Õ∑„π “√≈–≈“¬¡“μ√∞“πª√‘¡“≥ 10, 25, 50,

75 ·≈– 100 π“‚π°√—¡ ·≈–§à“°“√¥Ÿ¥°≈◊π· ß

‰¥â§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 0.9999

(¿“æ∑’Ë 1)

®“°°“√«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ß

‡ÀÁ¥ÀÕ¡ ¥∑’Ë‡μ‘¡ “√≈–≈“¬¡“μ√∞“πª√Õ∑∑’Ë

√–¥—∫ 10.75, 15.72, 25.64, 45.54 ·≈– 85.01

π“‚π°√—¡μàÕ°√—¡ æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å

√–À«à“ßª√‘¡“≥ª√Õ∑∑’Ë ‡μ‘¡„π‡ÀÁ¥ÀÕ¡·≈–

ª√‘¡“≥ª√Õ∑∑’Ëæ∫¡’§à“‡∑à“°—∫ 0.9999 (¿“æ∑’Ë 2)

°“√∑¥ Õ∫§à“μË” ÿ¥∑’Ëμ√«®æ∫·≈–§à“μË” ÿ¥∑’Ë

«‘‡§√“–Àåª√‘¡“≥‰¥â

º≈°“√∑¥ Õ∫§à“μË” ÿ¥∑’Ëμ√«®æ∫·≈–

§à“μË” ÿ¥∑’Ë«‘‡§√“–Àåª√‘¡“≥‰¥â‡∑à“°—∫ 7 ·≈– 10

π“‚π°√—¡μàÕ°√—¡ μ“¡≈”¥—∫ ‚¥¬∑’Ë√–¥—∫§à“μË” ÿ¥

°“√¥Ÿ¥°≈◊π· ß

0.04

0.03

0.02

0.01

0
0 20 40 60 80 100    120

y = 0.0004x + 0.0002
r = 0.9999

ª√‘¡“≥ª√Õ∑„π “√≈–≈“¬¡“μ√∞“π (ng)

¿“æ∑’Ë 1 °√“ø¡“μ√∞“π· ¥ß§«“¡ —¡æ—π∏å

√–À«à“ßª√‘¡“≥ª√Õ∑„π “√≈–≈“¬¡“μ√∞“π°—∫

§à“°“√¥Ÿ¥°≈◊π· ß

◆

◆

◆

◆

◆
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∑’Ë«‘‡§√“–Àåª√‘¡“≥‰¥â¡’§à“√âÕ¬≈–°“√§◊π°≈—∫Õ¬Ÿà„π

™à«ß 75.1 - 113.1 ·≈–√âÕ¬≈–§à“‡∫’Ë¬ß‡∫π

¡“μ√∞“π —¡æ—∑∏å‡∑à“°—∫ 6.7 ´÷Ëß∑—Èß Õß§à“Õ¬Ÿà„π

‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

°“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß

®“°°“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß

¢Õß«‘∏’«‘‡§√“–Àå ‚¥¬°“√‡μ‘¡ “√≈–≈“¬¡“μ√∞“π

ª√Õ∑ 3 √–¥—∫ „Àâ¡’§«“¡‡¢â¡¢âπ 9.8, 12.8

·≈– 45.6 π“‚π°√—¡μàÕ°√—¡ æ∫«à“§à“√âÕ¬≈–

°“√§◊π°≈—∫Õ¬Ÿà„π™à«ß 75.1 - 113.1, 79.9 -

109.4 ·≈– 91.2 - 106.4 μ“¡≈”¥—∫  à«π§à“

√âÕ¬≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π —¡æ—∑∏å¡’§à“‡∑à“°—∫

6.7, 5.3 ·≈– 4.7 μ“¡≈”¥—∫ ´÷ËßÕ¬Ÿà„π‡°≥±å∑’Ë

¬Õ¡√—∫‰¥â (μ“√“ß∑’Ë 1)

9.8 9.3 6.7 75.1 - 113.1

12.8 12.7 5.3 79.9 - 109.4

45.6 43.9 4.7 91.2 - 106.4

μ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß„π°“√«‘‡§√“–Àåª√Õ∑„π‡ÀÁ¥ÀÕ¡ «‘‡§√“–Àå´È”

√–¥—∫≈– 10 §√—Èß

  ª√‘¡“≥ª√Õ∑ ª√‘¡“≥ª√Õ∑„π‡ÀÁ¥ÀÕ¡∑’Ëμ√«®æ∫

∑’Ë‡μ‘¡„π‡ÀÁ¥ÀÕ¡ (ng/g) √âÕ¬≈–°“√§◊π°≈—∫

(ng/g) Mean %RSD

ª√‘¡“≥ª√Õ∑∑’Ë‡μ‘¡„πμ—«Õ¬à“ß‡ÀÁ¥ÀÕ¡ ¥ (ng/g)

◆
◆

◆

◆

◆

100
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20

0
0 20 40 60 80 100

y = 1.0028x + 5.6782
r = 0.9999

ª√
‘¡“

≥
ª√

Õ∑
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√«
®æ

∫ 
 (

ng
/g

)

¿“æ∑’Ë 2 °√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥

ª√Õ∑∑’Ë ‡μ‘¡„π‡ÀÁ¥ÀÕ¡ ¥°—∫ª√‘¡“≥ª√Õ∑

∑’Ëμ√«®æ∫

°“√ ”√«®ª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ß‡ÀÁ¥

º≈«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ß‡ÀÁ¥

®”π«π 102 μ—«Õ¬à“ß μ√«®æ∫ª√Õ∑√âÕ¬≈– 57

(58 ®“° 102 μ—«Õ¬à“ß) μ—«Õ¬à“ß∑’Ëμ√«®æ∫ª√Õ∑

¡“°∑’Ë ÿ¥§◊Õ‡ÀÁ¥ÀÕ¡·Àâß√âÕ¬≈– 91.5 (54 ®“°

59 μ—«Õ¬à“ß) æ∫«à“ª√‘¡“≥ª√Õ∑‡©≈’Ë¬„π

‡ÀÁ¥ÀÕ¡·Àâß·≈–‡ÀÁ¥ÀŸÀπŸ¥”·Àâß‡∑à“°—∫ 25 ± 5

·≈– 13 ± 5 π“‚π°√—¡μàÕ°√—¡ μ“¡≈”¥—∫ ‚¥¬∑’Ë

‡ÀÁ¥‚ª‡√μÿ ·™à·¢Áß·≈–·Àâß¡’ª√‘¡“≥ª√Õ∑ Ÿß∂÷ß

421 ·≈– 1,337 π“‚π°√—¡μàÕ°√—¡ μ“¡≈”¥—∫

(μ“√“ß∑’Ë 2)
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°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥  ÿæ—≤πå  · ß «¬ ·≈–§≥–

 «‘®“√≥å

«‘∏’«‘‡§√“–Àåª√Õ∑¢Õß ŒÕπ ‡«¬å ≈ŸÕ’(7)

‡ªìπ«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„πμ—«Õ¬à“ßª≈“ ¥

‡™àπ‡¥’¬«°—∫«‘∏’¢Õß≈’·¡π ·≈∫ å Õ‘ß§å(8)  à«π∑’Ë·μ°

μà“ß°—π §◊Õ ‡§√◊ËÕß·°â«„π°“√¬àÕ¬μ—«Õ¬à“ß ·≈–

ª√‘¡“≥ “√ÕÕ°´‘‰¥´å ‡¡◊ËÕπ”¡“ª√–¬ÿ°μå„™â°—∫

μ—«Õ¬à“ß‡ÀÁ¥®÷ßμâÕß¡’°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß

¢Õß«‘∏’ æ∫«à“§à“μË” ÿ¥∑’Ë«‘‡§√“–Àåª√‘¡“≥‰¥â §à“

§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ßÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

 “¡“√∂π”‰ªμ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õßª√Õ∑„π

‡ÀÁ¥‰¥â  “√ÕÕ°´‘‰¥ ǻ∑’Ë„™â„π°“√¬àÕ¬μ—«Õ¬à“ß‡ÀÁ¥

‡ªìπ™π‘¥‡¥’¬«°—π°—∫μ—«Õ¬à“ßª≈“·μà„™â„πª√‘¡“≥

∑’Ë¡“°°«à“ ÷́Ëß‰¡à√∫°«π°“√«‘‡§√“–Àå ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥∑’Ëπ‘¬¡

„™â(1,3,4,5,6) æ∫«à“«‘∏’π’È¡’§«“¡¬ÿàß¬“°·≈–„™â‡«≈“„π

°“√«‘‡§√“–ÀåπâÕ¬°«à“

‡ÀÁ¥ÀÕ¡ ¥ 7 0 * ‰¡àæ∫

‡ÀÁ¥ÀÕ¡·Àâß 59 54 91.5 ‰¡àæ∫ - 80

‡ÀÁ¥ÀŸÀπŸ¢“«·Àâß 29 0 0 ‰¡àæ∫

‡ÀÁ¥ÀŸÀπŸ¥”·Àâß 3 2 * ‰¡àæ∫-16

‡ÀÁ¥π“ß≈¡À≈«ß ¥ 2 0 * ‰¡àæ∫

‡ÀÁ¥‚ª‡√μÿ ·Àâß 1 1 * 1,337

‡ÀÁ¥‚ª‡√μÿ ·™à·¢Áß 1 1 * 421

           √«¡ 102 58 57

μ“√“ß∑’Ë 2  º≈°“√μ√«®«‘‡§√“–Àåª√Õ∑„πμ—«Õ¬à“ß‡ÀÁ¥™π‘¥μà“ß Ê

μ√«®æ∫ ª√‘¡“≥

®”π«π       √âÕ¬≈– μË” ÿ¥- Ÿß ÿ¥

(ng/g)

™π‘¥ ®”π«π

*®”π«πμ—«Õ¬à“ßπâÕ¬°«à“  10  ®÷ß‰¡à§‘¥§à“√âÕ¬≈–

‡ª√’¬∫‡∑’¬∫«‘∏’∑’Ëæ—≤π“¢÷Èπ°—∫«‘∏’«‘‡§√“–Àå

ª√‘¡“≥ª√Õ∑„πÕ“À“√μ“¡«‘∏’¢Õß AOAC(11)

æ∫«à“ μâÕß„™â‡§√◊ËÕß·°â«∑’Ë —Ëß∑”¢÷Èπ‡ªìπ°“√‡©æ“–

·≈–¢—ÈπμÕπ°“√„Àâ§«“¡√âÕπ¥â«¬‡ª≈«‰ø‡æ◊ËÕ‡√àß

°“√¬àÕ¬μ—«Õ¬à“ßÕ“®∑”„Àâ‡°‘¥¢âÕº‘¥æ≈“¥‰¥âßà“¬

‡π◊ËÕß®“°§«“¡‰¡à ¡Ë”‡ ¡Õ¢Õß‡ª≈«‰ø «‘‡§√“–Àå

‰¥â§√—Èß≈– 1 μ—«Õ¬à“ß∑”„Àâ„™â‡«≈“π“π ´÷Ëß‰¡à‡À¡“–

 ”À√—∫ÀâÕßªØ‘∫—μ‘°“√∑’Ë¡’μ—«Õ¬à“ß®”π«π¡“°·≈–

μâÕß°“√º≈«‘‡§√“–Àå∑’Ë√«¥‡√Á«

®“°°“√«‘‡§√“–Àåμ—«Õ¬à“ß‡ÀÁ¥∑’Ëπ”‡¢â“‡æ◊ËÕ

°“√∫√‘‚¿§¿“¬„πª√–‡∑» æ∫«à“ μ√«®‰¡àæ∫

ª√Õ∑„π‡ÀÁ¥ÀÕ¡ ¥ ‡ÀÁ¥π“ß≈¡À≈«ß ¥ ·≈–

‡ÀÁ¥ÀŸÀπŸ¢“«·Àâß μ√«®æ∫ª√‘¡“≥ª√Õ∑‡©≈’Ë¬

‡∑à“°—∫ 13 ·≈– 25 π“‚π°√—¡μàÕ°√—¡„π‡ÀÁ¥ÀŸÀπŸ

¥”·Àâß·≈–‡ÀÁ¥ÀÕ¡·Àâß μ“¡≈”¥—∫ ´÷Ëß‡¡◊ËÕ‡∑’¬∫

°—∫ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢©∫—∫∑’Ë 98 (æ.».

2529) ‡√◊ËÕß ¡“μ√∞“πÕ“À“√∑’Ë¡’ “√ªπ‡ªóôÕπ



110

Patterns of Drug Use among Rave-Goers in Pattaya, Chonburi in 2002 Varaporn  cholumpai at al.Method Validation for Determination of Mercury in  Mushroom Supat  Sangsuay et al.

«‘®—¬¢Õß Jerzy Falandysz ·≈–§≥–(3) ·≈–ß“π«‘®—¬

¢Õß Luigi Cocchi ·≈–§≥–(4) ∑’Ëμ√«®æ∫«à“

‡ÀÁ¥‚ª‡√μÿ ¡’ª√Õ∑‡©≈’Ë¬‡∑à“°—∫ 3,000 ± 1,600

π“‚π°√—¡μàÕ 1 °√—¡¢ÕßπÈ”Àπ—°‡ÀÁ¥·Àâß ·≈–

510 - 3,290 π“‚π°√—¡μàÕ 1 °√—¡¢ÕßπÈ”Àπ—°

‡ÀÁ¥ ¥

 √ÿª

«‘∏’«‘‡§√“–Àåª√‘¡“≥ª√Õ∑„π‡ÀÁ¥π’È æ∫«à“

„Àâ§à“§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ßÕ¬Ÿà„π‡°≥±å∑’Ë

¬Õ¡√—∫ ¡’¢—ÈπμÕπ°“√«‘‡§√“–Àå∑’Ëßà“¬  –¥«° √«¥‡√Á«

·≈– “¡“√∂«‘‡§√“–Àåμ—«Õ¬à“ß‰¥âÀ≈“¬μ—«Õ¬à“ß

„π§√“«‡¥’¬«°—π ‡À¡“– ”À√—∫„™â‡ªìπ«‘∏’«‘‡§√“–Àå

°“√ªπ‡ªóôÕπª√Õ∑„π‡ÀÁ¥ ‡æ◊ËÕ§ÿâ¡§√Õß§«“¡

ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘‚¿§‰¥â∑—π‡«≈“

®“°°“√μ√«®«‘‡§√“–Àåª√Õ∑„π‡ÀÁ¥ÀÕ¡ ¥

‡ÀÁ¥π“ß≈¡À≈«ß ¥ ‡ÀÁ¥ÀŸÀπŸ¢“«·≈–¥” æ∫«à“Õ¬Ÿà

„π‡°≥±å§«“¡ª≈Õ¥¿—¬μ“¡¡“μ√∞“π°√–∑√«ß

 “∏“√≥ ÿ¢  à«π‡ÀÁ¥‚ª‡√μÿ ·Àâß·≈–·™à·¢Áß∑’Ë

μ√«®«‘‡§√“–Àå‡æ’¬ß™π‘¥≈– 1 μ—«Õ¬à“ß ·≈–æ∫«à“

∑—Èß 2 μ—«Õ¬à“ß‰¡àÕ¬Ÿà„π‡°≥±å§«“¡ª≈Õ¥¿—¬

¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ®÷ß§«√¡’°“√»÷°…“«‘®—¬

ª√‘¡“≥ª√Õ∑„π‡ÀÁ¥™π‘¥π’È ‡æ‘Ë¡‡μ‘¡‡æ◊ËÕ°“√

ª√–‡¡‘π§«“¡‡ ’Ë¬ß ”À√—∫°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§

μàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

1. Vetter J, Berta E. Mercury content of the cultivated

mushroom Agaricus biporus. J Food Control

2005; 16(2) : 113-6.

2. æ√–√“™∫—≠≠—μ‘Õ“À“√ æ.». 2522 ª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 98 (æ.». 2529)

√“™°‘®®“πÿ‡∫°…“ ‡≈à¡∑’Ë 102 μÕπ∑’Ë 173 (≈ß«—π∑’Ë

21 æƒ»®‘°“¬π 2528).

°”Àπ¥„ÀâÕ“À“√Õ◊Ëπ¬°‡«âπÕ“À“√∑–‡≈ ¡’ª√Õ∑

ªπ‡ªóôÕπ„πÕ“À“√‰¡à‡°‘π 0.02 ¡‘≈≈‘°√—¡μàÕÕ“À“√

1 °‘‚≈°√—¡ (À√◊Õ 20 π“‚π°√—¡μàÕÕ“À“√ 1 °√—¡)

æ∫«à“‡ÀÁ¥ÀÕ¡·Àâß¡’ª√Õ∑ªπ‡ªóôÕπ‡°‘π¡“μ√∞“π

°”Àπ¥ ‡π◊Ë Õ ß®“°ª√–‡∑»‰∑¬„™âª√–°“»

°√–∑√«ßœ ©∫—∫¥—ß°≈à“«§«∫§ÿ¡°“√ªπ‡ªóôÕπ„π

Õ“À“√∑ÿ°ª√–‡¿∑∑—Èß™π‘¥ ¥·≈–·Àâß®÷ß°àÕ„Àâ‡°‘¥

ªí≠À“∑“ß°“√§â“ ºŸâ«‘®—¬·≈–§≥–®÷ß‰¥â»÷°…“®“°

«“√ “√μà“ßª√–‡∑»´÷Ëß°”Àπ¥«à“πÈ”Àπ—°‡ÀÁ¥ ¥ 10

°√—¡®–º≈‘μ‡ªìπ‡ÀÁ¥·Àâß 1 °√—¡(4,6) ·≈–¡“μ√∞“π

º≈‘μ¿—≥±å™ÿ¡™π‡ÀÁ¥ÀÕ¡·Àâß (¡º™. 683/2547)

°”Àπ¥«à“ §«“¡™◊Èπ¢Õß‡ÀÁ¥ÀÕ¡·ÀâßμâÕß‰¡à‡°‘π
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¡’°“√»÷°…“‡æ◊ËÕ„Àâ‰¥â§à“Õß§åª√–°Õ∫§ß∑’Ë (factor)

∑’Ë®–„™â„π°“√§”π«≥°≈—∫¢Õßª√‘¡“≥ª√Õ∑„π‡ÀÁ¥
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Patterns of Drug Use among Rave-Goers in Pattaya, Chonburi in 2002 Varaporn  cholumpai at al.Method Validation for Determination of Mercury in  Mushroom Supat  Sangsuay et al.

Supat Sangsuay Pipat Noppakun and Kanchana Phantuvech

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

ABSTRACT Analytical method of mercury in fish was modified for determination of mercury in

mushroom, because of texture different between fish and mushroom. Samples were digested with mix

concentrated acid then analyzed by mercury analyzer.  The method validation showed that the working range

and linearity gave the correlation coefficient (r) of 0.9999 at the range of 10 - 100 ng. There was

a linear relationship between added and found amount of mercury in mushroom sample, at the range of

10.75 - 85.01 ng/g of fresh sample which the correlation coefficient was 0.9999. The limit of

detection (LOD) and the limit of quantitation (LOQ) of mercury were 7 and 10 ng/g of fresh sample,

respectively. Accuracy and precision were performed by adding known amount of mercury to mushroom,

the percent recoveries of mercury from 3 levels were 75.1 - 113.1% and percent relative standard

deviations were 4.7 - 6.7%. The method was used to monitor mercury in 102 samples of mushroom

during BE. 2549 - 2550. By converting the amount of mercury in dried mushroom to fresh mushroom,

it was found that most kind of mushrooms was conformed to the Notification of the Ministry of

Public Health.

Key words : mercury, mushroom, mercury analyzer

Method Validation for Determination of Mercury in Mushroom and

Surveyed of Mercury in Mushroom During BE. 2549 - 2550



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AndaleMono
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /AristocratLetPlain
    /Ayuthaya
    /BertramLET
    /BickleyScriptLetPlain
    /BlairMdITCTTMedium
    /BodoniOrnamentsITCTT
    /BodoniSvtyTwoITCTTBold
    /BodoniSvtyTwoITCTTBook
    /BodoniSvtyTwoITCTTBookIta
    /BodoniSvtyTwoOSITCTTBold
    /BodoniSvtyTwoOSITCTTBook
    /BodoniSvtyTwoOSITCTTBookIt
    /BordeauxRomanBoldLetPlain
    /BradleyHandITCTTBold
    /CapitalsRegular
    /Charcoal
    /Chicago
    /ComicSansMS
    /ComicSansMS-Bold
    /Courier
    /Courier-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /GadgetRegular
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HumanaSerifITCTTLight
    /HumanaSerifITCTTLightItalic
    /HumanaSerifMdITCTTMedIta
    /HumanaSerifMdITCTTMedium
    /Impact
    /JokermanLetPlain
    /Krungthep
    /LunaITCTTBold
    /MachineITCTT
    /MonaLisaSolidITCTT
    /Monaco
    /NewYork
    /NuptialScript
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /PSL-Ayyara
    /PSL-AyyaraBold
    /PSL-AyyaraBoldItalic
    /PSL-AyyaraExtraBold
    /PSL-AyyaraExtraBoldItalic
    /PSL-AyyaraItalic
    /PSL-Baannarak
    /PSL-BaannarakBold
    /PSL-BaannarakBoldItalic
    /PSL-BaannarakBook
    /PSL-BaannarakBookItalic
    /PSL-BaannarakItalic
    /PSL-Butterfly
    /PSL-ChalalaiNew
    /PSL-ChalalaiNewBold
    /PSL-Doungkamol
    /PSL-DoungkamolBold
    /PSL-DoungkamolBoldItalic
    /PSL-DoungkamolItalic
    /PSL-Freestyle
    /PSL-FreestyleBold
    /PSL-Jinda
    /PSL-JindaBold
    /PSL-JindaBoldItalic
    /PSL-JindaItalic
    /PSL-Kampanath
    /PSL-KampanathBold
    /PSL-KampanathBoldItalic
    /PSL-KampanathItalic
    /PSL-Kanda
    /PSL-KandaBold
    /PSL-KandaBoldItalic
    /PSL-KandaExtra
    /PSL-KandaExtraItalic
    /PSL-KandaItalic
    /PSL-KandaModern
    /PSL-KandaModernBold
    /PSL-KandaModernBoldItalic
    /PSL-KandaModernExtra
    /PSL-KandaModernExtraItalic
    /PSL-KandaModernItalic
    /PSL-Kiatniyom
    /PSL-KiatniyomBold
    /PSL-KiatniyomBoldItalic
    /PSL-KiatniyomItalic
    /PSL-Natrinthorn
    /PSL-NatrinthornBold
    /PSL-NatrinthornBoldItalic
    /PSL-NatrinthornExtra
    /PSL-NatrinthornExtraItalic
    /PSL-NatrinthornItalic
    /PSL-Pukkie
    /PSL-PukkieItalic
    /PSL-SamsonExtra
    /PSL-SamsonExtraBold
    /PSL-SamsonExtraBoldItalic
    /PSL-SamsonExtraItalic
    /PSL-SamsonUltra
    /PSL-SamsonUltraBold
    /PSL-SamsonUltraBoldItalic
    /PSL-SamsonUltraItalic
    /PSL-Similanya
    /PSL-SimilanyaBold
    /PSL-SimilanyaBoldItalic
    /PSL-SimilanyaExtra
    /PSL-SimilanyaExtraItalic
    /PSL-SimilanyaItalic
    /PSL-Sirintr
    /PSL-SirintrBold
    /PSL-SirintrBoldItalic
    /PSL-SirintrExtra
    /PSL-SirintrExtraItalic
    /PSL-SirintrItalic
    /PSL-Tamnanthai
    /PSL-TamnanthaiBold
    /PSL-TamnanthaiBoldItalic
    /PSL-TamnanthaiItalic
    /PSL-Teenage
    /PSL-TeenageBold
    /PSL-TeenageBoldItalic
    /PSL-TeenageBook
    /PSL-TeenageBookItalic
    /PSL-TeenageItalic
    /PSL-Typewriter
    /PSL-TypewriterBold
    /PSL-TypewriterBoldItalic
    /PSL-TypewriterCarbon
    /PSL-TypewriterItalic
    /PSL-TypewriterMono
    /PSL-TypewriterMonoCarbon
    /PSL-TypewriterMonoItalic
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /PartyLetPlain
    /PortagoITCTT
    /SandRegular
    /Sathorn
    /Sathu
    /Silom
    /Skia-Regular
    /StoneSansITCTTBold
    /StoneSansOSITCTTBold
    /StoneSansSemITCTTSemi
    /StoneSansSemITCTTSemiIta
    /StoneSansSemOSITCTTSemi
    /StoneSansSemOSITCTTSemiIta
    /StoneSansSemSCITCTTSemi
    /Surasak
    /Surawong
    /Symbol
    /TechnoRegular
    /TextileRegular
    /Thonburi
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TremorITC
    /UPCIItalic
    /UPCILight
    /UPCNBold
    /UPCNBoldItalic
    /UPCOBold
    /UPCOBoldItalic
    /UPCPItalic
    /UPCPLight
    /UPCSBoldItalic
    /UPCTBold
    /UPCTBoldItalic
    /UPCTItalic
    /UPCTLight
    /UPCUBold
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WantedLetPlain
    /Webdings
    /WoodtypeOrnaments-One
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


