
�∫∑§—¥¬àÕ
°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫°“√∑¥ Õ∫À“ª√‘¡“≥

‚≈À–Àπ—°§«√‡≈◊Õ°«‘∏’„π°“√‡µ√’¬¡µ—«Õ¬à“ß„Àâ‡À¡“– ¡
°—∫™π‘¥¢Õß‚≈À–Àπ—°∑’ËµâÕß°“√∑¥ Õ∫ °“√»÷°…“«‘®—¬
„π∑’Ëπ’È‡ªìπ°“√‡ª√’¬∫‡∑’¬∫º≈°“√‡µ√’¬¡µ—«Õ¬à“ß 3 «‘∏’
‰¥â·°à «‘∏’∑”„Àâ‡ªìπ‡∂â“‚¥¬°“√‡º“∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß (Dry
ashing) «‘∏’°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‚¥¬„™â°√¥ (Wet
digestion) ·≈–«‘∏’°“√¬àÕ¬ ≈“¬¥â«¬§≈◊Ëπ‰¡‚§√‡«ø
(Microwave digestion)  ”À√—∫°“√À“ª√‘¡“≥‚≈À–Àπ—°
3 ™π‘¥ ‰¥â·°à µ–°—Ë« ·§¥‡¡’¬¡ ·≈–ª√Õ∑ „πµ—«Õ¬à“ß
‡§√◊ËÕß ”Õ“ß (§√’¡∑“Àπâ“ ‚≈™—Ëπ ·≈–≈‘ª µ‘°) ‚¥¬°“√
‡µ‘¡ “√¡“µ√∞“πµ–°—Ë« ·≈–·§¥‡¡’¬¡ §«“¡‡¢â¡¢âπ≈–
1 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ·≈– “√¡“µ√∞“πª√Õ∑ 5 ‰¡‚§√°√—¡
µàÕ≈‘µ√ ≈ß„πµ—«Õ¬à“ß º≈°“√∑¥≈Õßæ∫«à“°“√¬àÕ¬ ≈“¬
µ—«Õ¬à“ß∑—Èß 3 «‘∏’‡À¡“– ”À√—∫°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ
∑¥ Õ∫À“ª√‘¡“≥µ–°—Ë« ·≈–·§¥‡¡’¬¡„π‡§√◊ËÕß ”Õ“ß
‡π◊ËÕß®“°§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫Õ¬Ÿà„π‡°≥±å°“√¬Õ¡√—∫
∑’Ë ±20 ·µà°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ°“√∑¥ Õ∫ª√Õ∑„π
µ—«Õ¬à“ß‡§√◊ËÕß ”Õ“ß∑—Èß 3 ™π‘¥ æ∫«à“«‘∏’°“√¬àÕ¬ ≈“¬
¥â«¬§≈◊Ëπ‰¡‚§√‡«ø‡ªìπ«‘∏’‡¥’¬«∑’Ë‡À¡“– ¡

�Abstract
Sample preparation for heavy metal

determination should be selected appropriately
for a kind of heavy metals which are determined.
In this study, were compaired three methods
of sample preparations such as dry ashing,
wet digestion, and microwave digestion for lead,

cadmium and mercury analysis in cosmetic
samples i.e. face cream, lotion and lipstick.
Lead and cadmium standards, 1 mg/l, and
mercury standard, 5 µg/l were added into
the samples. The results showed that the
three methods were satisfied for the sample
preparations in order to determine the amount
of lead and cadmium in the cosmetics. The %
recoveries were within the acceptance limit
(±20%). However, the microwave digestion
method was the only suitable method for
the sample preparation to determine the amount
of mercury in the cosmetic samples.

�∫∑π”
‡∑§π‘§°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕπ”‰ª∑¥ Õ∫À“

ª√‘¡“≥‚≈À–Àπ—°„π‡§√◊ËÕß ”Õ“ß¡’§«“¡ ”§—≠‰¡àπâÕ¬°«à“
°√–∫«π°“√„π°“√∑¥ Õ∫ ‚¥¬µâÕßæ‘®“√≥“‡≈◊Õ°∑—Èß«‘∏’
·≈– “√‡§¡’„Àâ‡À¡“– ¡°—∫º≈‘µ¿—≥±å·µà≈–™π‘¥∑’Ë¡’
Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë·µ°µà“ß°—π √«¡∑—ÈßµâÕßæ‘®“√≥“
∂÷ß™π‘¥¢Õß‚≈À–Àπ—°∑’ËµâÕß°“√∑¥ Õ∫∑’Ë “¡“√∂‡ª≈’Ë¬π
 ∂“π–‡ªìπ‰Õ‰¥â∑’ËÕÿ≥À¿Ÿ¡‘·µ°µà“ß°—π

 ”À√—∫µ—«Õ¬à“ß‡§√◊ËÕß ”Õ“ß ÷́Ëß¡’ “√Õ‘π∑√’¬å‡ªìπ
Õß§åª√–°Õ∫°àÕππ”‰ª∑¥ Õ∫À“ª√‘¡“≥‚≈À–Àπ—°®–µâÕß
ºà“π°√–∫«π°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ„ÀâÕ¬Ÿà „π ¿“æ∑’Ë
‡À¡“– ¡°àÕπ ‚¥¬°“√∑”≈“¬‚§√ß √â“ß¢Õß “√Õ‘π∑√’¬å
„πµ—«Õ¬à“ß °“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫°“√∑¥ Õ∫À“ª√‘¡“≥
‚≈À–Àπ—°„πªí®®ÿ∫—π¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬‡∑§π‘§ ¥—ßπ’È

17

_______________________________________________________________________________________________________
* π—°«‘∑¬“»“ µ√å™”π“≠°“√ ‚§√ß°“√‡§¡’



1. Dry ashing
«‘∏’π’È‡ªìπ°“√‡µ√’¬¡µ—«Õ¬à“ß‚¥¬„™â§«“¡√âÕπ®“°

‡µ“‡º“Õÿ≥À¿Ÿ¡‘ Ÿß ∑’ËÕÿ≥À¿Ÿ¡‘√–À«à“ß 500 - 600 Ì´
∑”„Àâ‡°‘¥°“√√–‡À¬¢ÕßπÈ”·≈– “√∑’Ë√–‡À¬‰¥â ‚¥¬ “√
Õ‘π∑√’¬å®–∂Ÿ°‡º“·≈â«‡ª≈’Ë¬π‡ªìπ°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å
πÈ” ·≈–°ä“´‰π‚µ√‡®π ∏“µÿ à«π„À≠à®–‡ª≈’Ë¬πÕ¬Ÿà„π√Ÿª
ÕÕ°‰´¥å ´—≈‡øµ øÕ ‡øµ §≈Õ‰√¥å À√◊Õ´‘≈‘‡°µ ∂÷ß·¡â«à“
∏“µÿ à«π„À≠à®–√–‡À¬‰¥âπâÕ¬∑’ËÕÿ≥À¿Ÿ¡‘¥—ß°≈à“« ·µà¡’
∫“ß∏“µÿ “¡“√∂ Ÿ≠À“¬‰¥â ‡™àπ ‡À≈Á° µ–°—Ë« ·≈–ª√Õ∑
ºŸâ∑¥ Õ∫®”‡ªìπµâÕß≈¥Õÿ≥À¿Ÿ¡‘≈ß„Àâ‡À¡“– ¡

™“¡√–‡À¬ (crucible) ∑’Ë„™â„π°“√‡µ√’¬¡µ—«Õ¬à“ß
¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬™π‘¥ ‡™àπ ∑”®“°§«Õµ´å °√–‡∫◊ÈÕß‡§≈◊Õ∫
‚≈À– ·≈–·æ≈∑‘π—¡ °“√‡≈◊Õ°„™â¿“™π–„Àâ‡À¡“– ¡
¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õßµ—«Õ¬à“ß·≈–Õÿ≥À¿Ÿ¡‘¢Õß‡µ“‡º“∑’Ë„™â
·µà∑’Ëπ‘¬¡„™â ‰¥â·°à ™“¡√–‡À¬·∫∫°√–‡∫◊ÈÕß‡§≈◊Õ∫
‡π◊ËÕß®“°√“§“‰¡à·æß ∑”§«“¡ –Õ“¥ßà“¬ ·≈– “¡“√∂
∑πÕÿ≥À¿Ÿ¡‘‰¥â Ÿß (πâÕ¬°«à“ 1200 Ì́ ) ¿“™π–°√–‡∫◊ÈÕß‡§≈◊Õ∫
∑π°√¥‰¥â¥’ ·µà “¡“√∂∂Ÿ°°—¥°√àÕπ¥â«¬¥à“ß πÕ°®“°π’È
¬—ß·µ°‰¥âßà“¬∂â“¡’°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘Õ¬à“ß√«¥‡√Á«

2. Wet digestion
À≈—°°“√§◊Õ®–·µ°æ—π∏–¢Õß “√Õ‘π∑√’¬å‚¥¬„™â°√¥

·≈– “√ÕÕ°´‘‰¥´å ‡™àπ °√¥‰π∑√‘° °√¥‡æÕ√å§≈Õ√‘° °√¥
´—≈øÿ√‘° ·≈–‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å ‡ªìπµâπ ‚¥¬„Àâ§«“¡√âÕπ
‰ª‡√◊ËÕ¬ Ê ®π°√–∑—Ëß “√Õ‘π∑√’¬å∂Ÿ°¬àÕ¬Õ¬à“ß ¡∫Ÿ√≥å ´÷Ëß
Õÿ≥À¿Ÿ¡‘·≈–‡«≈“∑’Ë„™â„π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å¢’ÈπÕ¬Ÿà°—∫
Õß§åª√–°Õ∫¢Õß “√Õ‘π∑√’¬å ™π‘¥¢Õß°√¥·≈–§«“¡·√ß
¢Õß “√ÕÕ°´‘‰¥´å∑’Ë„™â ‚¥¬ª°µ‘·≈â«®–„™â‡«≈“ª√–¡“≥
10 π“∑’ ‰ª®π∂÷ß 2-3 ™—Ëß‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 350 Ì´

3. Microwave digestion
«‘∏’π’È®–„™â§≈◊Ëπ‰¡‚§√‡«ø‡ªìπ·À≈àßæ≈—ßß“π∑’Ë°√–µÿâπ

„Àâ ‚¡‡≈°ÿ≈‡°‘¥°“√ —Ëπ·≈–°√–∑∫°—πÕ¬à“ß‰¡à‡ªìπ√–‡∫’¬∫
∑”„Àâ‡°‘¥§«“¡√âÕπ¢÷Èπ ®“°π—Èπ®÷ß‡°‘¥°“√ ≈“¬µ—«¢Õß “√
Õ‘π∑√’¬å„πµ—«Õ¬à“ß ‚¥¬ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ¡’°√¥‡ªìπµ—«ÕÕ°´‘‰¥´å
™à«¬¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å ∫“ßªØ‘°‘√‘¬“Õ“®„™â°√¥™π‘¥Õ◊Ëπ
√à«¡¥â«¬‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬ ≈“¬ ‡™àπ °√¥
´—≈øÿ√‘° °√¥‰Œ‚¥√§≈Õ√‘° ·≈–°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ‡ªìπµâπ

°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫π”‰ª∑¥ Õ∫À“ª√‘¡“≥
‚≈À–Àπ—°∑—Èß 3 «‘∏’ ¡’¢âÕ¥’¢âÕ‡ ’¬·µ°µà“ß°—π · ¥ß„πµ“√“ß∑’Ë 1

18

µ“√“ß∑’Ë 1 µ“√“ß‡ª√’¬∫‡∑’¬∫¢âÕ¥’·≈–¢âÕ‡ ’¬¢Õß°“√‡µ√’¬¡µ—«Õ¬à“ß‚¥¬«‘∏’ Dry ashing, Wet digestion ·≈– Microwave digestion



°“√‡≈◊Õ°™π‘¥¢Õß°√¥∑’Ë„™â„π°“√‡µ√’¬¡µ—«Õ¬à“ß
¥â«¬«‘∏’ Wet digestion ·≈– Microwave digestion
‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’ËºŸâ∑”°“√∑¥ Õ∫µâÕß„Àâ§«“¡ ”§—≠‡ªìπ
Õ¬à“ß¬‘Ëß ‡™àπ ∂â“‡≈◊Õ°„™â°√¥¡“°°«à“ 1 ™π‘¥ „π°“√
‡µ√’¬¡µ—«Õ¬à“ßµâÕß§”π÷ß∂÷ßªØ‘°‘√‘¬“¢â“ß‡§’¬ß∑’ËÕ“®‡°‘¥¢÷Èπ
¥â«¬ À√◊Õ§«√‡≈◊Õ°™π‘¥¢Õß°√¥À√◊Õ “√ÕÕ°´‘‰¥´å
„Àâ¡’§«“¡‡À¡“– ¡°—∫Õß§åª√–°Õ∫¢Õßµ—«Õ¬à“ß

 ¡∫—µ‘¢Õß°√¥∑’Ë‡°’Ë¬«°—∫°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å
■ °√¥‰π∑√‘° °√¥‡æÕ√å§≈Õ√‘° ∑”Àπâ“∑’Ë

‡ªìπµ—«ÕÕ°´‘‰¥´å °√¥∑—Èß 2 ™π‘¥Õ“®„™âº ¡°—π‰¥â·µà®–‡°‘¥
ªØ‘°‘√‘¬“√ÿπ·√ß°—∫ “√Õ‘π∑√’¬åÕ“®√–‡∫‘¥‰¥â∂â“ “√Õ‘π∑√’¬å
¡’ª√‘¡“≥‡¢â¡¢âπ Ÿß À√◊Õ„π∫“ß°√≥’Õ“®„™â°√¥‰π∑√‘°
º ¡°—∫ “√ÕÕ° ‘́‰¥´å ‡™àπ ‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å
‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å

■ °√¥‰Œ‚¥√§≈Õ√‘° „™â°—∫‚≈À–∑’Ë∂Ÿ°
ÕÕ° ‘́‰¥ ǻ ‰¥âßà“¬ ‡™àπ ‡À≈Á°

■ °√¥‰Œ‚¥√ø≈ŸÕÕ√‘° „™â¬àÕ¬¥‘π À‘π ·√à
‚¥¬∑—Ë«‰ª®–„™â√à«¡°—∫°√¥™π‘¥Õ◊Ëπ

■ °√¥´—≈øÿ√‘° „™â¬àÕ¬‚≈À–·≈–‚≈À–º ¡
·√à æ≈“ µ‘° Õ“®„™â√à«¡°—∫°√¥‰π∑√‘°‡æ◊ËÕ‡æ‘Ë¡®ÿ¥‡¥◊Õ¥
¢Õß°√¥ ∑”„Àâª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬¥’¢÷Èπ

� «‘∏’°“√∑¥≈Õß

1. ‡µ√’¬¡µ—«Õ¬à“ß¥â«¬ Dry ashing
■ ™—Ëßµ—«Õ¬à“ß „ à™“¡√–‡À¬ ‡µ‘¡ “√≈–≈“¬

¡“µ√∞“πµ–°—Ë« ·≈–·§¥‡¡’¬¡ ≈ß„πµ—«Õ¬à“ß„Àâ¡’§«“¡
‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ·≈– “√≈–≈“¬¡“µ√∞“π
ª√Õ∑ „Àâ¡’§«“¡‡¢â¡¢âπ 5 ‰¡‚§√°√—¡µàÕ≈‘µ√ ·≈â«π”‰ª
‡º“∫π‡µ“„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘‰¡à Ÿß¡“°π—°®π°√–∑—Ëß

µ—«Õ¬à“ß·Àâß ®“°π—Èππ”‰ª‡º“µàÕ„π‡µ“‡º“„Àâ§«“¡√âÕπ
Õÿ≥À¿Ÿ¡‘ Ÿß ∑’Ë 450 Õß»“‡´≈‡´’¬ 

■ ≈–≈“¬‡∂â“¥â«¬πÈ”°≈—Ëπ‡≈Á°πâÕ¬ ‡µ‘¡°√¥
‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ 3 ¡‘≈≈‘≈‘µ√ ·≈–°√¥‰π∑√‘°‡¢â¡¢âπ
2 ¡‘≈≈‘≈‘µ√

■ °√Õß„ à¢«¥ª√‘¡“µ√¢π“¥ 100 ¡‘≈≈‘≈‘µ√
ºà“π°√–¥“…°√Õß‡∫Õ√å 5 ·≈â«ª√—∫ª√‘¡“µ√¥â«¬πÈ”
ª√“»®“°Õ‘ÕÕπ

2. ‡µ√’¬¡µ—«Õ¬à“ß¥â«¬«‘∏’ Wet digestion 
■ ™—Ëßµ—«Õ¬à“ß„ à∫’°‡°Õ√å ‡µ‘¡ “√≈–≈“¬

¡“µ√∞“πµ–°—Ë« ·≈–·§¥‡¡’¬¡ ≈ß„πµ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ
1 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ·≈– “√≈–≈“¬¡“µ√∞“πª√Õ∑ „Àâ¡’
§«“¡‡¢â¡¢âπ 5 ‰¡‚§√°√—¡µàÕ≈‘µ√ ®“°π—Èπ‡µ‘¡°√¥´—≈øÿ√‘°
10 ¡‘≈≈‘≈‘µ√ π”‰ªµ—Èß∫π‡µ“„Àâ§«“¡√âÕπ ®“°π—Èπ§àÕ¬Ê
‡µ‘¡°√¥‰π∑√‘°≈ß‰ª‡√◊ËÕ¬ Ê ®π°√–∑—Ëß‰¥â “√≈–≈“¬„ 

■ √–‡À¬„Àâ·Àâß ·≈â«‡µ‘¡πÈ”‡≈Á°πâÕ¬ ‡µ‘¡
°√¥‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ 3 ¡‘≈≈‘≈‘µ√ ·≈–°√¥‰π∑√‘°
‡¢â¡¢âπ 2 ¡‘≈≈‘≈‘µ√

■ °√Õß„ à¢«¥ª√‘¡“µ√¢π“¥ 100 ¡‘≈≈‘≈‘µ√
ºà“π°√–¥“…°√Õß‡∫Õ√å 5 ·≈â«ª√—∫ª√‘¡“µ√¥â«¬πÈ”
ª√“»®“°Õ‘ÕÕπ

3. ‡µ√’¬¡µ—«Õ¬à“ß¥â«¬«‘∏’ Microwave digestion
■ ™—Ëßµ—«Õ¬à“ß„ àÀ≈Õ¥∫√√®ÿµ—«Õ¬à“ß ‡µ‘¡

 “√≈–≈“¬¡“µ√∞“πµ–°—Ë« ·≈–·§¥‡¡’¬¡ ≈ß„πµ—«Õ¬à“ß
„Àâ¡’§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ·≈– “√≈–≈“¬
¡“µ√∞“πª√Õ∑ „Àâ¡’§«“¡‡¢â¡¢âπ 5 ‰¡‚§√°√—¡µàÕ≈‘µ√
®“°π—Èπ‡µ‘¡°√¥‰π∑√‘°‡¢â¡¢âπ 8 ¡‘≈≈‘≈‘µ√ ·≈â«µ‘¥µ—Èß
Õÿª°√≥å·≈–∑”°“√¬àÕ¬ “√Õ‘π∑√’¬åµ“¡‚ª√·°√¡¥—ß· ¥ß
„πµ“√“ß∑’Ë 2
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µ“√“ß∑’Ë 2 ‚ª√·°√¡ Microwave digestion



■ °√Õß„ à¢«¥ª√‘¡“µ√¢π“¥ 100 ¡‘≈≈‘≈‘µ√ ºà“π°√–¥“…°√Õß‡∫Õ√å 5 ·≈â«À¬¥ “√≈–≈“¬‚æ·∑ ‡´’¬¡-
‡æÕ√å·¡ß°“‡πµ§«“¡‡¢â¡¢âπ 1 πÕ¡—≈ ∑’≈–À¬¥æ√âÕ¡°—∫‡¢¬à“ ®π°√–∑—Ëß‰¥â “√≈–≈“¬ ’™¡æŸ∂“«√ ®“°π—ÈπÀ¬¥ “√≈–≈“¬
‰Œ¥√Õ°´‘≈‡Õ¡’π‰Œ‚¥√§≈Õ‰√¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ®π°√–∑—Ëß‰¥â “√≈–≈“¬„ ‰¡à¡’ ’ ·≈â«ª√—∫ª√‘¡“µ√¥â«¬πÈ”ª√“»®“°Õ‘ÕÕπ

■ π” “√≈–≈“¬∑’Ë‡µ√’¬¡‰¥â®“°∑—Èß 3 «‘∏’¢â“ßµâπ ‰ª∑¥ Õ∫À“ª√‘¡“≥µ–°—Ë« ·≈–·§¥‡¡’¬¡¥â«¬‡§√◊ËÕß
Õ–µÕ¡¡‘°·Õ∫´Õ√å∫™—π ‡ª§‚∑√‚ø‚µ¡‘‡µÕ√å (Atomic absorption spectrophotometer) ·≈–∑¥ Õ∫À“ª√‘¡“≥
ª√Õ∑¥â«¬‡§√◊ËÕß∑¥ Õ∫À“ª√‘¡“≥ª√Õ∑ (Mercury analyzer)

�º≈°“√∑¥≈Õß

º≈°“√∑¥ Õ∫À“ª√‘¡“≥ “√µ–°—Ë« ·§¥‡¡’¬¡ ·≈–ª√Õ∑ „π§√’¡∑“Àπâ“ ‚≈™—Ëπ ·≈–≈‘ª µ‘° ‚¥¬°“√‡µ‘¡ “√¡“µ√∞“π
‚≈À–Àπ—°∑’Ë∑√“∫§«“¡‡¢â¡¢âπ≈ß„πº≈‘µ¿—≥±å∑—Èß 3 ™π‘¥ ·≈–∑”°“√∑¥ Õ∫À“§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% Recovery)
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‡À¡“– ¡¢Õß«‘∏’‡µ√’¬¡µ—«Õ¬à“ßµàÕ™π‘¥¢Õß‚≈À–∑’ËµâÕß°“√∑¥ Õ∫ · ¥ßº≈¥—ßµ“√“ß∑’Ë 3-5

µ“√“ß∑’Ë 3 §à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫¢Õßª√‘¡“≥ “√µ–°—Ë« ·§¥‡¡’¬¡ ·≈–ª√Õ∑ ®“°°“√‡µ√’¬¡µ—«Õ¬à“ß‚¥¬«‘∏’ Dry ashing

À¡“¬‡Àµÿ : ‡°≥±å°“√¬Õ¡√—∫¢Õß√âÕ¬≈–°“√§◊π°≈—∫‡∑à“°—∫ 80 - 120

µ“√“ß∑’Ë 4 · ¥ß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫¢Õßª√‘¡“≥µ–°—Ë« ·§¥‡¡’¬¡ ·≈–ª√Õ∑ ®“°°“√‡µ√’¬¡µ—«Õ¬à“ß‚¥¬«‘∏’ Wet digestion

À¡“¬‡Àµÿ : ‡°≥±å°“√¬Õ¡√—∫¢Õß√âÕ¬≈–°“√§◊π°≈—∫‡∑à“°—∫ 80 - 120
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µ“√“ß∑’Ë 5 · ¥ß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫¢Õßª√‘¡“≥µ–°—Ë« ·§¥‡¡’¬¡ ·≈–ª√Õ∑ ®“°°“√‡µ√’¬¡µ—«Õ¬à“ß‚¥¬«‘∏’
Microwave digestion

À¡“¬‡Àµÿ : ‡°≥±å°“√¬Õ¡√—∫¢Õß√âÕ¬≈–°“√§◊π°≈—∫‡∑à“°—∫ 80 - 120

� √ÿªº≈°“√∑¥≈Õß

®“°º≈°“√»÷°…“ √ÿª‰¥â«à“°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫∑¥ Õ∫À“ª√‘¡“≥‚≈À–Àπ—°„π‡§√◊ËÕß ”Õ“ß ‰¥â·°à §√’¡∑“Àπâ“
‚≈™—Ëπ ·≈–≈‘ª µ‘° ¥â«¬«‘∏’ Dry ashing Wet digestion ·≈– Microwave digestion  “¡“√∂„™â„π°“√‡µ√’¬¡µ—«Õ¬à“ß
‡æ◊ËÕ∑¥ Õ∫ª√‘¡“≥µ–°—Ë«·≈–·§¥‡¡’¬¡‰¥â‚¥¬‰¡à‡°‘¥°“√ Ÿ≠À“¬¢Õß‚≈À– æ‘®“√≥“®“°§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫Õ¬Ÿà„π‡°≥±å
¬Õ¡√—∫∑’Ë√âÕ¬≈– ±20  à«π°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫∑¥ Õ∫À“ª√‘¡“≥ª√Õ∑«‘∏’ Microwave digestion ‡ªìπ«‘∏’‡¥’¬«
∑’Ë‡À¡“– ¡‚¥¬¡’§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫Õ¬Ÿà„π‡°≥±å¥—ß°≈à“«¢â“ßµâπ‡™àπ°—π ·≈–‡π◊ËÕß®“°«‘∏’ Dry ashing ·≈–
Wet digestion „™âÕÿ≥À¿Ÿ¡‘ Ÿß„π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å ®÷ß∑”„Àâ‡°‘¥°“√ Ÿ≠À“¬¢Õßª√Õ∑„πµ—«Õ¬à“ß‰¥âßà“¬

¥—ßπ—Èπ°“√‡≈◊Õ°«‘∏’‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫∑¥ Õ∫À“ª√‘¡“≥‚≈À–Àπ—°„π‡§√◊ËÕß ”Õ“ß®÷ß§«√æ‘®“√≥“∂÷ß ∂“π–°“√
°≈“¬‡ªìπ‰Õ¢Õß‚≈À–Àπ—°∑’Ë∑¥ Õ∫ ‡π◊ËÕß®“°Õ“®‡°‘¥°“√ Ÿ≠À“¬¢Õß‚≈À–Àπ—°∑’ËµâÕß°“√À“ª√‘¡“≥‰¥â

‡Õ° “√Õâ“ßÕ‘ß�
Analysis of Food Products. [Online]. [cite dated 26 July 2011]. Available from internet:
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