
 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√:

°“√§«∫§ÿ¡§ÿ≥¿“æ„πμ”√“¬“

 “√‘π’  ‡≈π–æ—π∏å*

∫∑ª√‘∑—»πå
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∫∑§—¥¬àÕ

°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√„π‡√◊ËÕß “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß ‰¥â°≈à“«∂÷ß™π‘¥·≈–Õ—πμ√“¬¢Õß

 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß∑’ËÕ“®ªπ‡ªóôÕπ„π¬“ ¡ÿπ‰æ√  “√¥—ß°≈à“«ª√–°Õ∫¥â«¬  “√æ‘…‚≈À–Àπ—°

 “√æ‘…®“°‡™◊ÈÕ√“  “√°—¡¡—πμ¿“æ√—ß ’  “√μ°§â“ß®“° “√°”®—¥»—μ√Ÿæ◊™ ·≈–°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å ´÷Ëß

 “√ªπ‡ªóôÕπ‡À≈à“π’ÈÕ“®‡ªìπ “‡Àμÿ„Àâ ¡ÿπ‰æ√¥âÕ¬§ÿ≥¿“æ·≈–‰¡àª≈Õ¥¿—¬ ”À√—∫ºŸâ∫√‘‚¿§ πÕ°®“°π’È¬—ß

‰¥â°≈à“«∂÷ß¢âÕ°”Àπ¥„π°“√§«∫§ÿ¡ª√‘¡“≥ “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√¢Õßμ”√“¡“μ√∞“π

¬“ ¡ÿπ‰æ√‰∑¬ √«¡∂÷ß¢âÕ‡ πÕ·π–¢ÕßÕß§å°“√Õπ“¡—¬‚≈°

§” ”§—≠ : ¬“ ¡ÿπ‰æ√,  “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß, °“√§«∫§ÿ¡§ÿ≥¿“æ

∫∑π”
 ¡ÿπ‰æ√‡ªìπ¬“æ◊Èπ∫â“π·ºπ‚∫√“≥¢Õß‰∑¬¡“

·μàÕ¥’μ ·≈–ªí®®ÿ∫—π‰¥â√—∫°“√ π—∫ πÿπ‡™‘ßπ‚¬∫“¬

®“°¿“§√—∞„Àâ¡’°“√„™â ¡ÿπ‰æ√„π°“√¥Ÿ·≈ ÿ¢¿“æ

¡“°¢÷ Èπ ´÷ Ëß Õ¥§≈âÕß°—∫§”·π–π”¢ÕßÕß§å°“√

Õπ“¡—¬‚≈°∑’Ë„Àâ„™â°“√·æ∑¬å·ºπ¥—Èß‡¥‘¡·≈–°“√

·æ∑¬å·ºπªí®®ÿ∫—π§Ÿà¢π“π°—π‰ª„π°“√·æ∑¬å·Ààß

™“μ‘¢Õß·μà≈–ª√–‡∑»  àßº≈„Àâ∏ÿ√°‘®∑’Ë‡°’ Ë¬«°—∫

 ¡ÿπ‰æ√¡’°“√¢¬“¬μ—«Õ¬à“ß√«¥‡√Á« ¡’°“√„™âªÿÜ¬‡§¡’

¬“¶à“·¡≈ß„π°“√‡æ“–ª≈Ÿ° ¡ÿπ‰æ√‡æ◊ËÕ®”Àπà“¬

¡“°¢÷Èπ  ´÷ËßÀ“°¡’°“√„™â„πª√‘¡“≥¡“°‡°‘π‰ª Õ“®

μ°§â“ßªπ‡ªóôÕπÕ¬Ÿà„π ¡ÿπ‰æ√ ·≈–®–‡ªìπÕ—πμ√“¬

μàÕºŸâ∫√‘‚¿§Õ¬à“ß¡“° πÕ°®“°ªÿÜ¬‡§¡’·≈–¬“¶à“

·¡≈ß∑’Ë„™â„π°“√‡æ“–ª≈Ÿ°·≈â« ¬—ß¡’ “√ªπ‡ªóôÕπ

(contaminants) ·≈– “√μ°§â“ß (residues) Õ◊ËπÊ

∑’ËÕ“®®–ª–ªπ¡“„π¢—ÈπμÕπ°“√‡æ“–ª≈Ÿ° °“√‡°Á∫

‡°’Ë¬« °“√º≈‘μ °“√¢π àß À√◊Õ√–À«à“ß°“√‡°Á∫√—°…“

‡™àπ °“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å (microbial contamina-

tion) °“√ªπ‡ªóôÕπ “√æ‘…®“°‡™◊ÈÕ√“Õ–ø≈“∑ÁÕ°´‘π

(aflatoxin) °“√ªπ‡ªóôÕπ “√æ‘…‚≈À–Àπ—° (heavy

metal) °“√ªπ‡ªóôÕπ “√μ°§â“ß°—¡¡—πμ¿“æ√—ß ’ (ra-

dioactive residue) °“√ªπ‡ªóôÕπμ—«∑”≈–≈“¬μ°§â“ß

* ”π—°¬“·≈–«—μ∂ÿ‡ æμ‘¥ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ®. ππ∑∫ÿ√’ 11000
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: sarinee.l@dmsc.mail.go.th  Received date 20/06/14 Accepted date 22/10/14
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(residual solvent) °“√ªπ‡ªóôÕπ‡À≈à“π’ÈÕ“®®–¡“®“°

Õ“°“» πÈ” ¥‘π ∑√“¬ ∑”„Àâ ¡ÿπ‰æ√π—ÈπÊ ¥âÕ¬

§ÿ≥¿“æ·≈–‰¡àª≈Õ¥¿—¬ ”À√—∫ºŸâ∫√‘‚¿§ ¥—ßπ—Èπ„π

°“√§«∫§ÿ¡§ÿ≥¿“æ ¡ÿπ‰æ√πÕ°®“°°“√μ√«®

æ‘ Ÿ®πå‡Õ°≈—°…≥å (identification) °“√μ√«® Õ∫

 ‘Ëß·ª≈°ª≈Õ¡ (foreign matter) À√◊Õ ‘Ëßª≈Õ¡ªπ

(adulterants) ·≈â« ®–μâÕß¡’°“√μ√«® Õ∫ª√‘¡“≥

 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß¥â«¬‡æ◊ËÕ„Àâ‰¥â ¡ÿπ‰æ√

∑’Ë¥’¡’§ÿ≥¿“æ¡“μ√∞“π·≈–¡’§«“¡ª≈Õ¥¿—¬ ”À√—∫

ºŸâ∫√‘‚¿§1-3 ∫∑§«“¡π’È®÷ß‰¥â√«∫√«¡¢âÕ¡Ÿ≈™π‘¥¢Õß

 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√ √«¡∂÷ß

¢âÕ°”Àπ¥„π°“√§«∫§ÿ¡ª√‘¡“≥ “√ªπ‡ªóôÕπ·≈–

 “√μ°§â“ß ¥—ß°≈à“«∑’Ë√–∫ÿ„πμ”√“¡“μ√∞“π¬“ ¡ÿπ

‰æ√‰∑¬ (Thai Herbal Pharmacopoeia) ·≈–

¢âÕ°”Àπ¥μ“¡¢âÕ‡ πÕ·π–¢ÕßÕß§å°“√Õπ“¡—¬‚≈°

 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√

°“√ªπ‡ªóôÕπ (contaminations) À¡“¬∂÷ß  “√

‡§¡’ À√◊Õ®ÿ≈‘π∑√’¬å À√◊Õ ‘Ëß·ª≈°ª≈Õ¡„¥Ê ∑’Ë‰¡à

μâÕß°“√„Àâªπ‡ªóôÕπ„π “√μ—ÈßμâπÀ√◊Õ “√μ—«°≈“ß

À√◊Õ¬“ ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ „π√–À«à“ß°√–∫«π°“√

º≈‘μ °“√ ÿà¡μ—«Õ¬à“ß °“√∫√√®ÿÀ√◊Õ°“√·∫àß∫√√®ÿ

°“√‡°Á∫√—°…“À√◊Õ°“√¢π àß ¥—ßπ—Èπ®÷ß “¡“√∂μ√«®

æ∫ “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√‰¥â„π

¢—ÈπμÕπμà“ßÊ ¢Õß°“√º≈‘μæ◊™ ¡ÿπ‰æ√ ‡™àπ „πæ◊™

 ¡ÿπ‰æ√ (medicinal plants) «—μ∂ÿ¥‘∫ ¡ÿπ‰æ√

(herbal materials) ¬“‡μ√’¬¡®“° ¡ÿπ‰æ√ (herbal

preparations) ·≈–º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√

(finished herbal products) ´÷Ëß “¡“√∂·∫àß™π‘¥

¢Õß “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√‰¥â

¥—ß· ¥ß„πμ“√“ß∑’Ë 12

®“°¢âÕ¡Ÿ≈„πμ“√“ß∑’Ë 1 ®–‡ÀÁπ‰¥â«à“„π¢—ÈπμÕπ

°“√º≈‘μæ◊™ ¡ÿπ‰æ√¡’‚Õ°“ ∑’Ë®–ªπ‡ªóôÕπ “√μà“ßÊ

·≈–®ÿ≈™’æ¡“°¡“¬ ®÷ß®”‡ªìπμâÕß¡’°“√§«∫§ÿ¡

ª√‘¡“≥ “√ªπ‡ªóôÕπ¥—ß°≈à“« ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬

¢ÕßºŸâ∫√‘‚¿§

°“√§«∫§ÿ¡ª√‘¡“≥ “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß
„πμ”√“¬“

¢âÕ°”Àπ¥„π°“√§«∫§ÿ¡ª√‘¡“≥ “√ªπ‡ªóôÕπ

·≈– “√μ°§â“ß„πμ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬

ª√–°Õ∫¥â«¬°“√μ√«® Õ∫ “√æ‘…‚≈À–Àπ—° °“√

ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å ·≈– “√μ°§â“ß®“° “√°”®—¥»—μ√Ÿ

æ◊™4 „π¢≥–∑’Ë¢âÕ°”Àπ¥œ μ“¡¢âÕ‡ πÕ·π–¢Õß

Õß§å°“√Õπ“¡—¬‚≈° ‰¥â·°à °“√μ√«® Õ∫ “√æ‘…

‚≈À–Àπ—° (heavy metal)  “√æ‘…®“°‡™◊ ÈÕ√“

Õ–ø≈“∑ÁÕ°´‘π (aflatoxin)  “√μ°§â“ß°—¡¡—πμ¿“æ

√—ß ’ (radioactive residues) °“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å

(microbial contamination) ·≈– “√μ°§â“ß®“°

 “√°”®—¥»—μ√Ÿæ◊™ (pesticide residues)2

 “√æ‘…‚≈À–Àπ—° (Heavy metal)

 “√ÀπŸ·≈–‚≈À–Àπ—° ‡™àπ μ–°—Ë« ·§¥‡¡’¬¡

·≈–ª√Õ∑ ¡’§«“¡‡ªìπæ‘…μàÕ√–∫∫μà“ßÊ ¢Õß√à“ß°“¬

‡™àπ √–∫∫ª√– “∑ √–∫∫∑“ß‡¥‘πÕ“À“√ °“√∑”ß“π

¢Õßμ—∫·≈–‰μ5 ·≈–¡—°ªπ‡ªóôÕπÕ¬Ÿà„πº≈‘μ¿—≥±å¬“

®“° ¡ÿπ‰æ√ ´÷Ëß‡°‘¥®“°°“√‡μ√’¬¡ ¡ÿπ‰æ√∑’Ë‰¡à∂Ÿ°

μâÕß ®“°¥‘π À√◊Õ “√‡§¡’°”®—¥»—μ√Ÿæ◊™ ´÷Ëß FAO/

WHO (Food and Agriculture Organization and

World Health Organization) ª√–‡¡‘π§à“§«“¡

‡ ’Ë¬ß∑’Ë‡°‘¥®“°‚≈À–∑’Ëμ°§â“ß„πæ◊™ ¡ÿπ‰æ√¥â«¬§à“

PTWI (Provisional Tolerable Weekly Intake)

‚¥¬‰¥â· ¥ßª√‘¡“≥¢Õß “√‡À≈à“π’È∑’Ë√à“ß°“¬∑π‰¥â

μàÕπÈ”Àπ—°μ—«μàÕ —ª¥“Àå ¥—ßμ“√“ß∑’Ë 2 ·≈–¢âÕ¡Ÿ≈
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μ“√“ß∑’Ë 1 ª√–‡¿∑¢Õß “√ªπ‡ªóôÕπ ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√2

 “√ªπ‡ªóôÕπ

ª√–‡¿∑ °≈ÿà¡ °≈ÿà¡¬àÕ¬ μ—«Õ¬à“ß ·À≈àß°“√ªπ‡ªóôÕπ ¢—ÈπμÕπ°“√

º≈‘μ∑’Ëμ√«®æ∫

°“√ªπ‡ªóôÕπ

 “√‡§¡’  “√æ‘…·≈– ‚≈À–·≈–‰¡à„™à μ–°—Ë« (lead), ¡≈æ‘…®“°¥‘π ·≈–πÈ”„π 1, 2, 3, 4
«—μ∂ÿÕ—πμ√“¬ ‚≈À–∑’Ë‡ªìπæ‘… ·§¥‡¡’¬¡ (cadmium), √–À«à“ß°“√‡æ“–ª≈Ÿ°/°“√

ª√Õ∑ (mercury), ‡®√‘≠‡μ‘∫‚μ, °“√º≈‘μ

‚§√‡¡’¬¡ (chromium),
 “√ÀπŸ (arsenic),

‰π‰μ√∑å (nitrite)

 “√¡≈æ‘… ‰¥ÕÕ° ‘́π (dioxin) ¡≈æ‘…®“°¥‘π πÈ” ·≈–Õ“°“» 1, 2, 3, 4
∑’Ëμ°§â“ß Õ—≈¥√‘π (aldrin), „π√–À«à“ß°“√‡æ“–ª≈Ÿ°/°“√

¬“«π“π §≈Õ√å‡¥π (chlordane), ‡®√‘≠‡μ‘∫‚μ
(persistent ¥’¥’∑’ (DDT),
organic ¥’≈¥√‘π (dieldrin),

pollutants) ‡Õπ¥√‘≈ (endrin),
‡Œªμ–§≈Õ√å (heptachlor),

‰¡‡√Á°´å (mirex)

 “√°—¡¡—π- Cs-134, ¥‘π πÈ” Õ“°“»„π√–À«à“ß 1, 2, 3, 4
μ√—ß ’ Cs-137 °“√‡æ“–ª≈Ÿ°/°“√‡®√‘≠‡μ‘∫‚μ

 “√æ‘…∑“ß  “√æ‘…®“°‡™◊ÈÕ√“ °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«, 2, 3, 4
™’«¿“æ °“√¢π àß ·≈–°“√‡°Á∫√—°…“

 “√æ‘…®“°·∫§∑’‡√’¬ °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«, 1, 2, 3, 4

°“√¢π àß ·≈–°“√‡°Á∫√—°…“

 ‘Ëß¡’™’«‘μ ®ÿ≈‘π∑√’¬å ·∫§∑’‡√’¬  ·μªøî‚≈§Õ§§—  ¥‘π, °√–∫«π°“√À≈—ß°“√‡°Á∫ 1, 2, 3, 4

∑“ß™’«¿“æ ÕÕ‡√’¬  (Staphylococcus ‡°’Ë¬«, °“√¢π àß ·≈–°“√‡°Á∫
aureus), ´Ÿ‚¥‚¡·π  √—°…“

·Õ√Ÿ®’‚π´“ (Pseudomonas
aeruginosa), ´—≈‚¡‡π≈≈“
 ªï™’ å (Salmonella

species), ™‘‡°≈≈à“  ªï™’ å
(Shigella species),

‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈
(Escherichia coli)

√“ ¬’ μå (yeast), √“ (moulds) °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«, 1, 2, 3, 4

°“√¢π àß ·≈–°“√‡°Á∫√—°…“

 —μ«å ª√ ‘μ ‚ª√‚μ —́«-Õ–¡’∫“(protozoa- ¥‘π, °“√‡æ“–ª≈Ÿ°, 1, 3, 4

amoebae), æ¬“∏‘-π’¡“‚μ¥“ °√–∫«π°“√º≈‘μ
(helminths - nematode)



216

μ“√“ß∑’Ë 1(μàÕ) ª√–‡¿∑¢Õß “√ªπ‡ªóôÕπ ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√2

 “√ªπ‡ªóôÕπ

ª√–‡¿∑ °≈ÿà¡ °≈ÿà¡¬àÕ¬ μ—«Õ¬à“ß ·À≈àß°“√ªπ‡ªóôÕπ ¢—ÈπμÕπ°“√

º≈‘μ∑’Ëμ√«®æ∫

°“√ªπ‡ªóôÕπ

·¡≈ß ·¡≈ß “∫·≈–™‘Èπ à«π °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«, 1, 2, 4
(cockroach and its parts) °“√¢π àß ·≈–°“√‡°Á∫√—°…“

Õ◊ËπÊ ¡Ÿ≈ÀπŸ (mouse excreta), °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«, 1, 2, 4
‰ â‡¥◊Õπ¥‘π (earthworms), °“√¢π àß ·≈–°“√‡°Á∫√—°…“
‡ÀÁ∫ (acarus)

μ—«∑”≈–≈“¬ μ—«∑”≈–≈“¬ ·Õ ’́‚μπ (acetone), ¥‘π ·≈–πÈ”„π√–À«à“ß°“√‡æ“– 1, 2, 3, 4
Õ‘π∑√’¬å ‡¡∑“πÕ≈ (methanol), ª≈Ÿ°/°“√‡®√‘≠‡μ‘∫‚μ,

‡Õ∑“πÕ≈ (ethanol), °√–∫«π°“√º≈‘μ
∫‘«∑“πÕ≈ (butanol)

 “√μ°§â“ß

 “√μ°§â“ß  “√°”®—¥  “√°”®—¥ §“√å∫“‡¡μ (carbamate), ¥‘π πÈ” Õ“°“»„π√–À«à“ß°“√ 1, 2, 3, 4

‡§¡’∑’Ë„™â∑“ß »—μ√Ÿæ◊™ ·¡≈ß §≈Õ√å√‘‡πμ ‰Œ‚¥√§“√å∫Õπ ‡æ“–ª≈Ÿ°/°“√‡®√‘≠‡μ‘∫‚μ,
°“√‡°…μ√ (chlorinated hydrocar- °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«

bons), ÕÕ√å°“‚πøÕ øÕ√— 
(organophosphorus)

 “√°”®—¥«—™æ◊™ 2,4-D, 2,4,5-T ¥‘π πÈ” Õ“°“»„π√–À«à“ß°“√ 1, 2, 3, 4

‡æ“–ª≈Ÿ°/°“√‡®√‘≠‡μ‘∫‚μ,
°√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬«

 “√°”®—¥‡™◊ÈÕ√“ ‰¥‰∑‚Õ§“√å∫“‡¡μ ¥‘π πÈ” Õ“°“»„π√–À«à“ß°“√ 1, 2, 3, 4

(dithiocarbamate) ‡æ“–ª≈Ÿ°/°“√‡®√‘≠‡μ‘∫‚μ

 “√μ°§â“ß  “√‡§¡’ ‡Õ∑‘≈≈’π ÕÕ°‰´¥å (ethylene °√–∫«π°“√À≈—ß°“√‡°Á∫‡°’Ë¬« 2, 3, 4
®“°°“√ oxide), øÕ øïπ (phos-
√¡¬“ phine), ‡¡∑‘≈ ‚∫√‰¡¥å

(methyl bromide), ´—≈‡øÕ√å
‰¥ÕÕ°‰´¥å (sulfur dioxide)

 “√∑’Ë„™â„π°“√  “√μâ“π‰«√—  ‰∑‡¡∑Õ°·´¡ √–À«à“ß°“√‡æ“–ª≈Ÿ° 1, 2, 3, 4

§«∫§ÿ¡‚√§ (thiamethoxam)

μ—«∑”≈–≈“¬ μ—«∑”≈–≈“¬ ·Õ ’́‚μπ (acetone), °√–∫«π°“√º≈‘μ 3, 4

μ°§â“ß Õ‘π∑√’¬å ‡¡∑“πÕ≈ (methanol),
‡Õ∑“πÕ≈ (ethanol),

∫‘«∑“πÕ≈ (butanol)

1 = æ◊™ ¡ÿπ‰æ√ (medicinal plants) 2 = «—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ (herbal materials)
3 = ¬“‡μ√’¬¡®“° ¡ÿπ‰æ√ (herbal preparations) 4 = º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ (finished herbal products)
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 ”‡√Á®√Ÿª4 ‚¥¬„π°“√«‘‡§√“–Àå‚≈À–Õ“®®–„™â«‘∏’‡§¡’

„Àâ “√‡§¡’∑”ªØ‘°‘√‘¬“‡©æ“–°—∫‚≈À–Àπ—°π—ÈπÊ ·≈â«

¡’ ’‡°‘¥¢÷Èπ ®“°π—Èπ®÷ßÀ“ª√‘¡“≥‚¥¬«—¥§«“¡‡¢â¡¢Õß ’

‡∑’¬∫°—∫‚≈À–Àπ—°¡“μ√∞“π °√≥’μâÕß°“√º≈°“√

μ√«®∑’Ë∂Ÿ°μâÕß·¡àπ¬” ·≈–√«¥‡√Á« §«√„™â«‘∏’ Atomic

Absorption Spectrophotometry6

 “√æ‘…®“°‡™◊ÈÕ√“·≈–·∫§∑’‡√’¬ (Mycotoxins
and endotoxins)

°“√ªπ‡ªóôÕπ “√æ‘…®“°‡™◊ÈÕ√“·≈–·∫§∑’‡√’¬ ¡—°

æ∫„π¢—ÈπμÕπÀ≈—ß°“√‡°Á∫‡°’Ë¬« °“√‡°Á∫√—°…“ À√◊Õ

°√–∫«π°“√¢π àß ́ ÷Ëß„π ¿“«–∑’Ë¡’§«“¡™◊Èπ Ÿß ‡™◊ÈÕ√“

®–‡®√‘≠‰¥â¥’  “√æ‘…®“°‡™◊ÈÕ√“ “¡“√∂·∫àßÕÕ°‡ªìπ

4 °≈ÿà¡ §◊Õ Õ–ø≈“∑Õ°´‘π (aflatoxins), ‚Õ§√“-

∑Õ°´‘π (ochratoxins), øŸ‚¡π‘´‘π (fumonisins)

·≈– ‰∑√‚§∑’´’π (tricothecene) ´÷Ëß “√æ‘…‡À≈à“π’È

 à«π„À≠àº≈‘μ®“°‡™◊ÈÕ√“ °ÿ≈ Aspergillus, Fusarium

·≈– Penicillium  “√ aflatoxin ∂Ÿ°®—¥‡ªìπ “√°àÕ

¡–‡√Áß„π§π °≈ÿà¡∑’Ë 1 ‚¥¬ International Agency

for Research on Cancer ·≈–‡ªìπ∑’Ë∑√“∫°—π¥’«à“

°“√°”Àπ¥ª√‘¡“≥ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’°“√ªπ‡ªóôÕπ

¢Õß “√æ‘…‚≈À–Àπ—°¥—ß°≈à“«„π ¡ÿπ‰æ√¢Õßμ”√“

¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬ ·≈–„πª√–‡∑»μà“ßÊ ‡™àπ

 “∏“√≥√—∞ª√–™“™π®’π ·§π“¥“ ¥—ß· ¥ß‰«â„π

μ“√“ß∑’Ë 3 ∑—Èßπ’Èμ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬‰¡à‰¥â

√–∫ÿª√‘¡“≥ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’°“√ªπ‡ªóôÕπ¢Õßª√Õ∑‰«â

·≈–„π¢âÕ°”Àπ¥∑’Ë®–μâÕßμ√«®·§¥‡¡’¬¡ ·≈–μ–°—Ë«

‰¡à‰¥â√–∫ÿ‰«â„π¡Õ‚π°√“ø¢Õß ¡ÿπ‰æ√π—ÈπÊ ·μà„π

¿“§ general notices ‰¥â·π–π”„Àâμ√«®„π¬“

μ“√“ß∑’Ë 2 ª√‘¡“≥ “√ÀπŸ·≈–‚≈À–Àπ—°∑’Ë¡πÿ…¬å∑π‰¥â

μàÕπÈ”Àπ—°μ—«μàÕ —ª¥“Àå2

PTWI
 “√

(‰¡‚§√°√—¡/°‘‚≈°√—¡/ —ª¥“Àå)

μ–°—Ë« 50

·§¥‡¡’¬¡ 7

ª√Õ∑* 5

 “√ÀπŸ (Õπ‘π∑√’¬å) 15

*„π√Ÿª methyl mercury ‰¡à‡°‘π 3.3 ‰¡‚§√°√—¡/°‘‚≈°√—¡/
 —ª¥“Àå

μ“√“ß∑’Ë 3 ª√‘¡“≥ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’°“√ªπ‡ªóôÕπ¢Õß “√ÀπŸ ·§¥‡¡’¬¡ μ–°—Ë« ·≈–ª√Õ∑„πª√–‡∑»μà“ßÊ2

 “√ÀπŸ μ–°—Ë« ·§¥‡¡’Ë¬¡ ª√Õ∑
ª√–‡∑» ª√–‡¿∑¢Õß ¡ÿπ‰æ√

(As) (Pb) (Cd) (Hg)

‰∑¬ º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ 4 ppm* 10 ppm 0.3 ppm _

WHO _ 10 mg/kg 0.3 mg/kg _

·§π“¥“ «—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ 5 ppm 10 ppm 0.3 ppm 0.2 ppm

º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ 0.01 mg/day** 0.02 mg/day 0.006 mg/day 0.02 mg/day

®’π «—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ 2 ppm 10 ppm 1 ppm 0.5 ppm

¡“‡≈‡ ’́¬ º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ 5 mg/kg 10 mg/kg _ 0.5 mg/kg

 ‘ß§‚ª√å º≈‘μ¿—≥±å ”‡√Á®√Ÿª®“° ¡ÿπ‰æ√ 5 ppm 20 ppm _ 0.5 ppm

* à«π„π≈â“π à«π (part per million : ppm)
**¡‘≈≈‘°√—¡/«—π (mg/day)
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 “√æ‘…¥—ß°≈à“«°àÕ„Àâ‡° ‘¥¡–‡√ Áßμ —∫„π§π „π

∏√√¡™“μ‘æ∫ Õ–ø≈“∑Õ°´‘π (aflatoxins) 4 ™π‘¥

§◊Õ Õ–ø≈“∑Õ°´‘π ∫’1, ∫’2, ®’1 ·≈– ®’2 (afla-

toxins B1, B2, G1 ·≈– G2) ∑—Èßπ’È Õ–ø≈“∑Õ°´‘π

∫’1 ¡’§«“¡‡ªìπæ‘…¡“°∑’ Ë  ÿ¥  à«π “√æ‘…®“°

·∫§∑’‡√’¬‰¥â·°à ‡Õπ‚¥∑Õ°´‘π (endotoxins)

´÷Ëßº≈‘μ‚¥¬·∫§∑’‡√’¬°√—¡≈∫ ‡Õπ‚¥∑Õ°´‘π ‡¡◊ËÕ

‡¢â“ Ÿà√à“ß°“¬‚¥¬°“√©’¥®–∑”„Àâ‡°‘¥ pyrogen effect

§◊ÕÕ“°“√Àπ“« —Ëπ ®÷ß§«√√–«—ß ”À√—∫¬“‡μ√’¬¡

 ¡ÿπ‰æ√„π√Ÿª·∫∫¬“©’¥2,7-9

°“√μ√«® Õ∫ “√æ‘…®“°‡™◊ÈÕ√“ (Õ–ø≈“∑Õ°-

´‘π) Õß§å°“√Õπ“¡—¬‚≈°‰¥â·π–π”„Àâμ√«® Õ–ø≈“-

∑Õ° ‘́π ∑’ËÕ“®æ∫„π«—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ ®”π«π 4 ™π‘¥

§◊Õ Õ–ø≈“∑Õ°´‘π ∫’1, ∫’2, ®’1 ·≈– ®’2 ‚¥¬®–

μâÕßμ√«®‰¡àæ∫ Õ–ø≈“∑Õ° ‘́π ∑—Èß 4 ™π‘¥2 „π¢≥–

∑’Ëμ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬¬—ß‰¡à‰¥â°”Àπ¥«‘∏’

∑¥ Õ∫·≈–¡“μ√∞“π¥—ß°≈à“«‰«â ·μàæ∫«à“„πμ”√“

¬“¢Õßª√–‡∑»‰∑¬10 ¡’°“√°”Àπ¥«‘∏’∑¥ Õ∫À“

ª√‘¡“≥ Õ–ø≈“∑Õ°´‘π „π¡Õ‚π°√“øπÈ”¡—π∂—Ë«≈‘ ß

(arachis oil) ·≈–‰¥â°”Àπ¥‰«â«à“ª√‘¡“≥¢Õß

Õ–ø≈“∑Õ°´‘π ∫’1, ∫’2 ∑’Ëμ√«®æ∫®–μâÕß‰¡à‡°‘π 20

 à«π„π≈â“π à«π (ppm)

 “√°—¡¡—πμ√—ß ’ (Radionuclides)

°“√ªπ‡ªóôÕπ¥â«¬ “√°—¡¡—πμ√—ß ’ ‡™àπ Cs-134,

Cs-137 ∑’Ë¡’Õ¬Ÿà„πÕ“°“» ¥‘π πÈ” Õ“®‡°‘¥„π√–À«à“ß

∑’Ë∑”°“√‡æ“–ª≈Ÿ°À√◊Õ°“√‡®√‘≠‡μ‘∫‚μ¢Õßæ◊™ °“√

©“¬√—ß ’‡æ◊ËÕ∑”≈“¬ÀπÕπ ·¡≈ß À√◊Õ®ÿ≈‘π∑√’¬å‡æ◊ËÕ

„Àâ‡°Á∫√—°…“ ¡ÿπ‰æ√‰«â‰¥âπ“π ´÷ËßÕ—μ√“‡ ’Ë¬ßμàÕ°“√

ªπ‡ªóôÕππ’È§àÕπ¢â“ßμË” ¬°‡«âπ°√≥’°“√‡°‘¥Õÿ∫—μ‘‡Àμÿ

∑“ßπ‘«‡§≈’¬√å ‡™àπ °“√‡°‘¥Õÿ∫—μ‘‡Àμÿ∑’Ë‡¡◊Õß‡™Õ‚π∫‘≈

„π°“√μ√«®«‘‡§√“–ÀåÀ“°“√ªπ‡ªó ôÕπ “√°—¡¡—π-

μ√—ß ’®–μâÕß¥”‡π‘π°“√‚¥¬Àπà«¬ß“π∑’ Ë¡’§«“¡

™”π“≠‡ªìπæ‘‡»… ·≈–μâÕß„™â«‘∏’μ“¡§”·π–π”¢Õß

International Atomic Energy Agency (IAEA)

∑—Èßπ’ÈÕß§å°“√Õπ“¡—¬‚≈°·π–π”„Àâμ√«®«‘‡§√“–Àå

 ¡ÿπ‰æ√∑’ Ë ß —¬«à“®–¡’°“√ªπ‡ªó ôÕπ‡æ◊ ËÕ§«“¡

ª≈Õ¥¿—¬ ªí®®ÿ∫—π¬—ß‰¡à¡’°“√°”Àπ¥¡“μ√∞“π°“√

ªπ‡ªóôÕπ “√°—¡¡—πμ√—ß ’2,11,12

 “√μ°§â“ß®“° “√°”®—¥»—μ√Ÿæ◊™ (Pesticide
residues)

 “√°”®—¥»—μ√Ÿæ◊™ (pesticide) ‡ªìπ “√∑’Ë„™â„π

°“√‡°…μ√°√√¡ π—∫μ—Èß·μà°“√‡μ√’¬¡¥‘π„π°“√‡æ“–

ª≈Ÿ° √–À«à“ß°“√‡æ“–ª≈Ÿ° °“√‡°Á∫‡°’Ë¬«·≈–°“√

‡°Á∫√—°…“ ¥—ßπ—Èπ®÷ß¡—°¡’ “√°”®—¥»—μ√Ÿæ◊™μ°§â“ßÕ¬Ÿà

„πæ◊™ ¡ÿπ‰æ√‡ ¡Õ ·≈– “√‡À≈à“π’È¡’Õ—πμ√“¬ Ÿß

¡“°Õ“®∑”„Àâ‡°‘¥æ‘…∑—Èß·∫∫‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß

‚¥¬‡©æ“– “√°”®—¥·¡≈ß (insecticides) °≈ÿà¡

ÕÕ√å°“‚πøÕ øÕ√—  (organophosphorus) (OP) ‡™àπ

§≈Õ√å‰æ√‘øÕ  (chlorpyrifos), ‰¥§≈Õ√åπÕ 

(dichlornos), æ“√“‰∑ÕÕπ (parathion), ¡“≈“-

‰∑ÕÕπ (malathion)  “¡“√∂∑”„Àâ‡°‘¥Õ“°“√æ‘…

‡©’¬∫æ≈—π §◊Õ∑”„Àâ‡°‘¥¿“«–°“√À“¬„®≈â¡‡À≈« (res-

piratory failure) ·≈–‡ ’¬™’«‘μ‰¥â πÕ°®“°æ‘…

‡©’¬∫æ≈—π·≈â«  “√ OP ∫“ßμ—« “¡“√∂∑”„Àâ‡°‘¥

§«“¡º‘¥ª°μ‘∑“ß√–∫∫ª√– “∑∑”„Àâ‡°‘¥°“√‡ ◊ËÕ¡

 ≈“¬¢Õß‡´≈≈åª√– “∑∑’Ë‰ª‡≈’È¬ß°≈â“¡‡π◊ÈÕ¢“·≈–·¢π

¡’º≈∑”„Àâ°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕπ—Èπ‡ ’¬‰ª13,14

Õß§å°“√Õπ“¡—¬‚≈°‰¥â·π–π”«‘∏’°“√μ√«® Õ∫

ª√‘¡“≥ “√μ°§â“ß®“° “√°”®—¥»—μ√Ÿæ◊™‰«â„π Annex

6: determination of pesticide residues  à«π

„πμ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬‰¥â∫√√®ÿ‡√◊ËÕß pes-

ticides residues ‰«â„π¿“§ºπ«° ‚¥¬¿“§ºπ«°
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¥—ß°≈à“«‰¥â√–∫ÿ‡√◊ ËÕß°“√ ÿà¡μ—«Õ¬à“ß  “√‡§¡’∑’Ë„™â

‡§√◊ËÕß¡◊Õ °“√ª√–‡¡‘π§«“¡∂Ÿ°μâÕß¢Õß«‘∏’«‘‡§√“–Àå

§ÿ≥¿“æ·≈–ª√‘¡“≥ ·≈–¡“μ√∞“π°“√     ªπ

‡ªó ôÕπ¬“¶à“·¡≈ß ∑— Èßπ’ È À“°‰¡à¡’°“√°”Àπ¥§à“

¡“μ√∞“π‰«â„π¡Õ‚π°√“ø ª√‘¡“≥ “√°”®—¥»—μ√Ÿæ◊™

∑’Ë¬Õ¡„Àâ¡’‰¥â (¡‘≈≈‘°√—¡/°‘‚≈°√—¡) ®–· ¥ß‰«â„πμ“√“ß

‚¥¬„πμ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬‰¥â°”Àπ¥

¡“μ√∞“π°“√ªπ‡ªóôÕπ “√°”®—¥»—μ√Ÿæ◊™‰«â®”π«π

33 ™π‘¥ °√≥’‰¡à¡’§à“¡“μ√∞“π√–∫ÿ‰«â„πμ“√“ß°Á„Àâ

§”π«≥®“° Ÿμ√

ADI × M

MDD × 100

‡¡◊ËÕ

ADI = ¢π“¥∑’Ë¬Õ¡√—∫‰¥âμàÕ«—π (accept-

able daily intake) ∑’Ë°”Àπ¥‚¥¬ FAO - WHO

„πÀπà«¬¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡πÈ”Àπ—°

M = πÈ”Àπ—°„πÀπà«¬°‘‚≈°√—¡ (60 °‘‚≈°√—¡)

MDD = ¢π“¥¢Õß ¡ÿπ‰æ√∑’ Ë‰¥â√—∫„π

Àπ÷Ëß«—π (daily dose of the plant material in

kilograms)

„π°√≥’∑’Ë ¡ÿπ‰æ√π—ÈπÕ¬Ÿà„π√Ÿª·∫∫ “√ °—¥

∑‘ß‡®Õ√åÀ√◊Õ√Ÿª·∫∫Õ◊ËπÊ „Àâ§”π«≥§à“¡“μ√∞“π

®“° Ÿμ√

ADI × M × E

MDD × 100

E = extraction factor ¢Õß«‘∏’‡μ√’¬¡¬“

®“°æ◊™ ¡ÿπ‰æ√ (extraction factor of the method

of preparation, determined experimentally)

Õß§å°“√Õπ“¡—¬‚≈°·≈–μ”√“¡“μ√∞“π¬“ ¡ÿπ

‰æ√‰∑¬‰¥â·π–π”„Àâμ√«®À“ª√‘¡“≥ “√μ°§â“ß®“°

 “√°”®—¥»—μ√Ÿæ◊™„π ¡ÿπ‰æ√∑’Ë ”§—≠ 4 ª√–‡¿∑ §◊Õ

 “√°≈ÿà¡ ÕÕ√å°“‚π§≈Õ√å√’π (organochlorine) ‡™àπ

¥’¥’∑’ (DDT), ¥’≈¥√‘π (dieldrin), ‡Õπ‚¥ —́≈·øπ (en-

dosulfan), ‡Œªμ–§≈Õ√å (heptachlor) œ≈œ  “√°≈ÿà¡

ÕÕ√å°“‚πøÕ øÕ√—  (organophosphorus) ‰¥â·°à

§≈Õ√å‰æ√‘øÕ  (chlorpyrifos), ‰¥§≈Õ√åπÕ 

(dichlornos), æ“√“‰∑ÕÕπ (parathion), ¡“≈“‰∑-

ÕÕπ (malathion) ‡ªìπμâπ  “√°≈ÿà¡§“√å∫“√å‡¡μ (car-

bamate) ‡™àπ §“√å∫“√å√‘≈ (carbaryl), §“√å‚∫øŸ·√π

(carbofuran) ·≈– “√°≈ÿà¡ ‰æ√’∑√Õ¬¥å (pyrethroid)

‡™àπ ‡¥≈μ“‡¡∑√‘π (deltamethrin), ‡ªÕ√å‡¡∑√‘π

(permethrin), ‰´‡ªÕ√å‡¡∑√‘π (cypermethrin) œ≈œ

„π°“√μ√«®«‘‡§√“–Àå “√°”®—¥»—μ√Ÿæ◊™¥—ß°≈à“«„™â«‘∏’

·°Á  ‚§√¡“‚∑°√“øøï (gas chromatography)

‚¥¬„™â carbophenothion ‡ªìπ internal standard

·≈–‡ª√’¬∫‡∑’¬∫§à“ relative retention time

¢Õßμ—«Õ¬à“ß°—∫§à“∑’Ë°”Àπ¥‰«â„πμ“√“ß ”À√—∫ “√

°”®—¥»—μ√Ÿæ◊™·μà≈–™π‘¥·≈–§”π«≥ª√‘¡“≥¢Õß “√

°”®—¥»—μ√Ÿæ◊™‰¥â®“°æ◊Èπ∑’Ë„μâæ’§ (peak area) ¢Õß

πÈ”¬“μ—«Õ¬à“ß‡ª√’¬∫‡∑’¬∫°—∫æ◊Èπ∑’Ë„μâæ’§¢Õß “√

°”®—¥»—μ√Ÿæ◊™„ππÈ”¬“¡“μ√∞“π2,4

°“√μ√«® Õ∫°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å (Microbial
contamination)

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å„π¬“ ¡ÿπ‰æ√

Õ“®°àÕ„Àâ‡°‘¥‚√§„π¡πÿ…¬å‰¥â ¥—ß‡™àπ√“¬ß“π°“√

‡ ’¬™’«‘μ®“° listeriosis ®“°°“√‰¥â√—∫¬“‡¡Á¥ alfalfa

∑’Ë¡’°“√ªπ‡ªóôÕπ‡™◊ ÈÕ·∫§∑’‡√’¬°√—¡∫«° listeria

monocytogenes15 ∑—Èßπ’È‚¥¬ª°μ‘·≈â« ¡ÿπ‰æ√®–¡’

®ÿ≈‘π∑√’¬åªπ‡ªóôÕπ‚¥¬∏√√¡™“μ‘ ‡™àπ ®“°¥‘π ¡Ÿ≈ —μ«å

·≈–¬—ßÕ“®ªπ‡ªóôÕπ√–À«à“ß°“√¢π àß °“√‡°Á∫√—°…“

∑’Ë‰¡à∂Ÿ° ÿ¢≈—°…≥–2 √“¬ß“π°“√«‘®—¬∑’Ë‰¥â∑”°“√μ√«®

«‘‡§√“–Àå¬“·ºπ‚∫√“≥„π™à«ßªï æ.». 2539-2541

®”π«π 211 μ—«Õ¬à“ß æ∫¬“·ºπ‚∫√“≥∑’Ë¢÷Èπ∑–‡∫’¬π
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°—∫ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“¡’°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¡à‡¢â“¡“μ√∞“π√âÕ¬≈– 7.3

„π¢≥–∑’Ë¬“‰¡à¡’∑–‡∫’¬π∑’Ë‡°Á∫®“°∑âÕßμ≈“¥ ¬“∑’Ë

º≈‘μ‚¥¬‚√ßæ¬“∫“≈ ¬“∑’ËÕ¬Ÿà√–À«à“ß°√√¡«‘∏’°“√

º≈‘μ¡’°“√ªπ‡ªóôÕπ√âÕ¬≈– 32.716 πÕ°®“°π’È√“¬ß“π

°“√μ√«®«‘‡§√“–Àå°“√ªπ‡ªó ôÕπ‡™◊ ÈÕ®ÿ≈‘π∑√’¬å„π

μ—«Õ¬à“ß¬“ ¡ÿπ‰æ√∑’Ë àßμ√«®‡æ◊ËÕ„™â‡ªìπÀ≈—°∞“π

ª√–°Õ∫°“√¢÷ Èπ∑–‡∫’¬π¬“‚∫√“≥√–À«à“ß‡¥◊Õπ

‡¡…“¬π 2552 ∂÷ß‡¥◊Õπ°—π¬“¬π 2553 ®”π«π 463

μ—«Õ¬à“ß æ∫μ—«Õ¬à“ß‰¡à‡¢â“¡“μ√∞“π 215 μ—«Õ¬à“ß

(46.44%) ‡¡ ◊ ËÕ„™ â ‡°≥±å°“√μ —¥  ‘πμ“¡μ”√“

¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬17

°“√μ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å„π

μ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬‰¡à‰¥â√–∫ÿ‡ªìπ¢âÕ

°”Àπ¥∑’ËμâÕßμ√«® Õ∫‰«â„π¡Õ‚π°√“øπ—ÈπÊ ·μà‰¥â

·π–π”„Àâμ√«® Õ∫°“√ªπ‡ªó ôÕπ®ÿ≈ ‘π∑√ ’¬ å„π

º≈‘μ¿—≥±å ¡ÿπ‰æ√‚¥¬«‘∏’„π°“√μ√«®«‘‡§√“–Àå

°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å ‡ªìπ‰ªμ“¡¿“§ºπ«° 10.2

‡√◊ËÕß Microbial Limit Tests ·≈–‰¥â°”Àπ¥§à“

¡“μ√∞“π‰«â„π¿“§ºπ«° 10.5 Limit for Micro-

bial Contamination4 ´÷Ëß≈à“ ÿ¥„πμ”√“¬“¢Õß

ª√–‡∑»‰∑¬6 ‰¥â¡’°“√ª√—∫·°â‰¢§à“¡“μ√∞“π°“√ªπ

μ“√“ß∑’Ë 4 ™π‘¥·≈–ª√‘¡“≥¢Õß®ÿ≈‘π∑√’¬å∑’ËÕπÿ≠“μ„Àâ¡’‰¥â„π¬“‡μ√’¬¡ ¡ÿπ‰æ√ª√–‡¿∑μà“ßÊ „πμ”√“¬“¢Õßª√–‡∑»‰∑¬6

ª√‘¡“≥ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’/°√—¡ À√◊Õ¡‘≈≈‘≈‘μ√ (CFU)

™π‘¥®ÿ≈‘π∑√’¬å °≈ÿà¡∑’Ë 1 °≈ÿà¡∑’Ë 2 °≈ÿà¡∑’Ë 3 °≈ÿà¡∑’Ë 4

¬“‡μ√’¬¡ ¬“‡μ√’¬¡

 ”À√—∫  ”À√—∫

√—∫ª√–∑“π ∑“¿“¬πÕ°

®ÿ≈‘π∑√’¬å™π‘¥∑’Ë‡®√‘≠„πÕ“°“»√«¡ 5×103 5×102 5×107 5×107 5×105

(total aerobic microbial count)

¬’ μå·≈–√“ (yeasts and moulds) 5×102 5×101 5×105 5×105 5×104

·∫§∑’‡√’¬°√—¡≈∫™π‘¥∑πμàÕπÈ”¥’ 102 _ _ _ 103

(bile-tolerance gram-negative bacteria)

‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈ (Escherichia coli) μâÕß‰¡à¡’ _ μâÕß‰¡à¡’ _ μâÕß‰¡à¡’

´—≈‚¡‡π≈≈“  ªï™’ å (Salmonella spp.) μâÕß‰¡à¡’ _ μâÕß‰¡à¡’ _ μâÕß‰¡à¡’

μàÕ 10 °√—¡ À√◊Õ 10¡‘≈≈‘≈‘μ√

§≈Õ ∑√‘‡¥’¬¡  ªï™’ å (Clostridium spp.) _ _ μâÕß‰¡à¡’ μâÕß‰¡à¡’ μâÕß‰¡à¡’

´Ÿ‚¥‚¡·π  ·Õ√Ÿ®’‚π´“ (Pseudomonas _ μâÕß‰¡à¡’ _ μâÕß‰¡à¡’ _

aeruginosa)

 ·μªøî‚≈§Õ§§—  ÕÕ‡√’¬  _ μâÕß‰¡à¡’ _ μâÕß‰¡à¡’ _

(Staphylococcus aureus)

°≈ÿà¡∑’Ë 1 ¬“‡μ√’¬¡®“° “√ °—¥ ¡ÿπ‰æ√∑’Ëºà“π°√√¡«‘∏’≈¥ª√‘¡“≥®ÿ≈‘π∑√’¬å
°≈ÿà¡∑’Ë 2 ¬“‡μ√’¬¡ ”À√—∫„™â¿“¬„π∑’Ëºà“π°√√¡«‘∏’≈¥ª√‘¡“≥®ÿ≈‘π∑√’¬å°àÕππ”‰ª„™â ‡™àπ ™ß„ππÈ”‡¥◊Õ¥
°≈ÿà¡∑’Ë 3 ¬“‡μ√’¬¡ ”À√—∫„™â¿“¬πÕ° ‡™àπ ≈Ÿ°ª√–§∫ ¬“æÕ°
°≈ÿà¡∑’Ë 4 ¬“‡μ√’¬¡ ”À√—∫„™â¿“¬„πÕ◊ËπÊ ∑’Ë¡’ à«πª√–°Õ∫¢Õß ¡ÿπ‰æ√À√◊Õºß ¡ÿπ‰æ√
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‡ªóôÕπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å„π ¡ÿπ‰æ√„π¿“§ºπ«° 10.5

Limit for Microbial Contamination ¥—ß· ¥ß

‰«â„πμ“√“ß∑’Ë 4  à«πÕß§å°“√Õπ“¡—¬‚≈°‰¥â·π–π”

«‘∏’°“√μ√«® Õ∫ª√‘¡“≥°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å‰«â„π

Annex 5: Determination of microorganisms2

®–‡ÀÁπ‰¥â«à“¬“‡μ√’¬¡ ”À√—∫„™â¿“¬„π„π°≈ÿà¡∑’Ë

1, 2 ·≈– 4 μâÕßμ√«®‰¡àæ∫‡™◊ÈÕ Escherichia coli

·≈– Salmonella spp. ´÷Ëß‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥

Õ“°“√∑âÕß√à«ßÕ¬à“ß√ÿπ·√ß  à«π¬“‡μ√’¬¡ ”À√—∫∑“

·≈–„™â¿“¬πÕ°„π°≈ÿà¡∑’Ë 1 ·≈– 3 μâÕßμ√«®‰¡àæ∫

‡™◊ÈÕ Pseudomonas aeruginosa ·≈– Staphylo-

coccus aureus ´÷Ëß‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥º‘«Àπ—ß

Õ—°‡ ∫ ‡°‘¥Ωï ÀπÕß  à«π Clostridium spp. ´÷Ëß

‡ªìπ‡™◊ÈÕ∑’ËÕ—πμ√“¬¡“° “¡“√∂ √â“ß “√æ‘…ª√–‡¿∑

neurotoxin ∑’Ë∑”≈“¬√–∫∫ª√– “∑ ∑”„Àâ¡Õß‡ÀÁπ

¿“æ´âÕπ ‡ªìπÕ—¡æ“μ ·≈–μ“¬‰¥â ¥—ßπ—Èπ®÷ßμâÕß

μ√«®‰¡àæ∫„π¬“‡μ√’¬¡°≈ÿà¡∑’Ë 2, 3 ·≈– 4 ´÷Ëß

¢âÕ°”Àπ¥π’È Õ¥§≈âÕß°—∫¢âÕ°”Àπ¥¢ÕßÕß§å°“√

Õπ“¡—¬‚≈°2,3,18

¢âÕ √ÿª

°“√§«∫§ÿ¡ª√‘¡“≥ “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß

„π¬“ ¡ÿπ‰æ√‡ªìπ°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√

„Àâ‰¥â¡“μ√∞“π·≈–¡’§«“¡ª≈Õ¥¿—¬μàÕºŸâ∫√‘‚¿§

°“√§«∫§ÿ¡§ÿ≥¿“æ¥—ß°≈à“« “¡“√∂°√–∑”‰¥âμ—Èß·μà

‡√‘Ë¡μâπ°√–∫«π°“√º≈‘μæ◊™ ¡ÿπ‰æ√ ‡™àπ °“√‡æ“–

ª≈Ÿ°μâÕßªØ‘∫—μ‘μ“¡À≈—°‡°≥±å ç‡°…μ√¥’∑’Ë‡À¡“– ¡é

(Good Agriculture Practice À√◊Õ GAP)é °“√

‡°Á∫‡°’Ë¬«μâÕßªØ‘∫—μ‘μ“¡À≈—°‡°≥±å ç°“√‡°Á∫‡°’Ë¬«¥’

∑’Ë‡À¡“– ¡é (Good Collection Practice)é À√◊Õ

°“√º≈‘μμâÕßªØ‘∫—μ‘μ“¡À≈—°‡°≥±å ç°√–∫«π°“√

º≈‘μ∑’Ë¥’ (Good Manufacturing Practice)é19  ‘Ëß

‡À≈à“π’È®–™à«¬ª√–°—π§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√„π‡∫◊ÈÕßμâπ

„π à«π¢Õß¢âÕ°”Àπ¥„π°“√§«∫§ÿ¡ª√‘¡“≥

 “√ªπ‡ªóôÕπ·≈– “√μ°§â“ß„π¬“ ¡ÿπ‰æ√ ´÷Ëßμ”√“

¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬‰¥â¡’¢âÕ°”Àπ¥„π‡√◊ËÕß “√

æ‘…‚≈À–Àπ—° °“√ªπ‡ªó ôÕπ®ÿ≈‘π∑√’¬å ·≈– “√

μ°§â“ß®“° “√°”®—¥»—μ√Ÿæ◊™ ‡∑à“π—Èπ‚¥¬¬—ß‰¡à¡’¢âÕ

°”Àπ¥°“√§«∫§ÿ¡°“√ªπ‡ªóôÕπ “√æ‘…®“°‡™◊ÈÕ√“

Õ–ø≈“∑Õ°´‘π  ´÷Ëß‡ªìπ “√∑’Ë¡’§«“¡‡ªìπæ‘…·≈–¡’

‚Õ°“ ªπ‡ªó ôÕπ„π ¡ÿπ‰æ√ Ÿß ·≈–¡’¢âÕ¡Ÿ≈°“√

»÷°…“∑’ Ëæ∫°“√ªπ‡ªó ôÕπ “√æ‘…®“°‡™◊ ÈÕ√“ „π

º≈‘μ¿—≥±å¬“ ¡ÿπ‰æ√„πª√–‡∑»‰∑¬20 ¥—ßπ—Èπ‡æ◊ËÕ„Àâ

 ¡ÿπ‰æ√‰∑¬¡’§ÿ≥¿“æ‰¥â¡“μ√∞“π “°≈ ¡’§«“¡

ª≈Õ¥¿—¬μàÕºŸâ∫√‘‚¿§ ·≈– Õ¥§≈âÕß°—∫¢âÕ°”Àπ¥

¢ÕßÕß§å°“√Õπ“¡—¬‚≈° ®÷ß§«√‡æ‘Ë¡‡μ‘¡¢âÕ°”Àπ¥

¡“μ√∞“π°“√ªπ‡ªó ôÕπ “√æ‘…®“°‡™◊ ÈÕ√“Õ–ø≈“-

∑Õ°´‘π¥â«¬

‡Õ° “√Õâ“ßÕ‘ß
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Abstract

Contaminants and Residues of Herbal Drugs: Quality Control in Thai Pharmacopoeia
Sarinee Lenapun*
*Bureau of Drug and Narcotic, Department of Medical Sciences, Ministry of Public Health, Thailand
Corresponding author: sarinee.l@dmsc.mail.go.th

This article outlines the quality control of herbal drugs in the aspect of contaminants and
residues. It describes the types and dangers of the contaminants and residues which are toxic
heavy metals, mycotoxins, radionuclides, pesticide residues and microbial contaminations. Such
contaminants and residues may diminish the quality of herbal drugs and harms consumers. In
addition, this article also mentions about the requirements of quality control related to contami-
nants and residues in herbal drugs stated in the Thai Herbal Pharmacopoeia as well as the WHO
guidelines.
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