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§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢ÕßπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑

¿“¬À≈—ß°“√∫—ß§—∫„™â¢âÕ°”Àπ¥ GMP

ªî¬¡“» ·®à¡»√’ Õ‚≥∑—¬ »√’µπ‰™¬ ·≈–≈¥“æ√√≥ · ß§≈â“¬

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

Accepted for publication, 13 November 2006

∫∑§—¥¬àÕ °√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥„ÀâπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑‡ªìπº≈‘µ¿—≥±å∑’ËºŸâº≈‘µµâÕß¥”‡π‘π°“√§«∫§ÿ¡

·≈–µ√«® Õ∫§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§œ µ“¡À≈—°‡°≥±å«‘∏’°“√∑’Ë¥’„π°“√º≈‘µ (GMP)  µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢©∫—∫∑’Ë

220 (æ.». 2544) °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ‚¥¬ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ ‰¥â«‘‡§√“–Àåµ—«Õ¬à“ßπÈ”

∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑∑’Ë¡’·À≈àßº≈‘µ„π°√ÿß‡∑æ¡À“π§√·≈–®—ßÀ«—¥„πæ◊Èπ∑’Ë‡¢µ 1 ·≈–‡¢µ 2 √«¡ 11 ®—ßÀ«—¥

‡æ◊ËÕ»÷°…“ ∂“π°“√≥å°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬åÀ≈—ß°“√∫—ß§—∫„™â¢âÕ°”Àπ¥ GMP √–À«à“ß«—π∑’Ë 1 µÿ≈“§¡  2540  ∂÷ß«—π∑’Ë 31

°√°Æ“§¡  2548  ®”π«π  2,763  µ—«Õ¬à“ß  ‚¥¬·∫àß™à«ß‡«≈“°“√∫—ß§—∫„™â GMP ‡ªìπ 2 ™à«ß §◊Õ ™à«ß∑’Ë 1 ‡ªìπ√–¬–‡«≈“

°àÕπ∫—ß§—∫„™â GMP √«¡°—∫√–¬–‡«≈“∑’ËºàÕπº—π„ÀâºŸâº≈‘µ√“¬‡¥‘¡∑’Ë¬—ß‰¡à “¡“√∂ªØ‘∫—µ‘µ“¡¢âÕ°”Àπ¥ GMP ‰¥â  ·≈–™à«ß∑’Ë 2

‡ªìπ√–¬–‡«≈“À≈—ß°“√∫—ß§—∫„™â GMP °—∫ºŸâº≈‘µ∑ÿ°√“¬ æ∫«à“ ¡’µ—«Õ¬à“ßπÈ”∫√‘‚¿§œ ‰¡à‡¢â“¡“µ√∞“π„π™à«ß‡«≈“∑’Ë 1 ·≈– 2

§‘¥‡ªìπ√âÕ¬≈– 19.3 ·≈– 10.7 µ“¡≈”¥—∫ ®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“ µ—«Õ¬à“ß„π™à«ß∑’Ë 1 ¡’§«“¡·µ°µà“ß

°—∫™à«ß∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠ (P < 0.05) πÕ°®“°π’È ¬—ßæ∫«à“πÈ”∫√‘‚¿§∫√√®ÿ¢«¥¢π“¥ 500 - 1,500 ¡‘≈≈‘≈‘µ√ (´’´’)

¡’®”π«πµ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π„π™à«ß√–¬–‡«≈“∑’Ë 1 ·≈– 2 §‘¥‡ªìπ√âÕ¬≈– 15.8 ·≈– 8.1 µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫

πÈ”∫√‘‚¿§∫√√®ÿ∂—ß¢π“¥ 5 - 20 ≈‘µ√ ∑’Ë¡’Õ—µ√“‰¡à‡¢â“¡“µ√∞“π≈¥≈ß§‘¥‡ªìπ√âÕ¬≈– 33.5 ·≈– 25.8 µ“¡≈”¥—∫ ®“°°“√

¥”‡π‘πß“π‡ΩÑ“√–«—ß§ÿ≥¿“æπÈ”∫√‘‚¿§œ ‚¥¬Àπà«¬ß“π¢Õß√—∞æ∫«à“ À≈—ß∫—ß§—∫„™â GMP Õ¬à“ß‡¢â¡ß«¥°—∫ºŸâº≈‘µ∑ÿ°√“¬

∑ÿ°®—ßÀ«—¥ ¡’µ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π≈¥≈ß ¬°‡«âπ 3 ®—ßÀ«—¥§◊Õ  √–∫ÿ√’  ¡ÿ∑√ª√“°“√ ·≈–≈æ∫ÿ√’ ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«∑”„Àâ

 √ÿª‰¥â«à“ °“√∫—ß§—∫„™â GMP ‚¥¬°√–∑√«ß “∏“√≥ ÿ¢‡æ◊ËÕ¬°√–¥—∫¡“µ√∞“π°“√º≈‘µπÈ”∫√‘‚¿§œ „Àâ Ÿß¢÷Èπ àßº≈„Àâ

§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§œ ¡’Õ—µ√“°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å≈¥≈ß

∫∑π”

πÈ”∫√‘‚¿§„π∫√√®ÿ¿“™π–ªî¥ π‘∑ ‡ªìπ

º≈‘µ¿—≥±åÕ“À“√∑’Ë°”Àπ¥§ÿ≥¿“æÀ√◊Õ¡“µ√∞“π

µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 61

(æ.». 2524)(1) ·≈– ©∫—∫∑’Ë 135 (æ.». 2534)(2)

ºŸâª√–°Õ∫°“√∑ÿ°√“¬µâÕßº≈‘µπÈ”∫√‘‚¿§œ „Àâ¡’

§ÿ≥¿“æ‰¥â¡“µ√∞“π‡æ◊ËÕª√–°Õ∫°“√¬◊Ëπ¢Õ¢÷Èπ

∑–‡∫’¬πµ”√—∫Õ“À“√ ‡æ◊ËÕ· ¥ß©≈“°°àÕπ«“ß

®”Àπà“¬ (Pre-marketing) ·≈–À≈—ß®“°º≈‘µ¿—≥±å

ÕÕ°«“ß®”Àπà“¬·≈â« (Post-marketing) ‡®â“Àπâ“∑’Ë

¢Õß√—∞∑’Ë¡’Àπâ“∑’Ë§«∫§ÿ¡§ÿ≥¿“æÕ“À“√¿“¬„µâß“π

§ÿâ¡§√ÕßºŸâ∫√‘‚¿§¥â“π “∏“√≥ ÿ¢ ‡™àπ  ”π—°ß“π

§≥–°√√¡°“√Õ“À“√·≈–¬“ (Õ¬.) À√◊Õ ”π—°ß“π

 “∏“√≥ ÿ¢®—ßÀ«—¥ (  ®.) ∑—Ë«ª√–‡∑»  “¡“√∂

‡°Á∫µ—«Õ¬à“ßπÈ”∫√‘‚¿§œ ‡æ◊ËÕµ√«® Õ∫§ÿ≥¿“æ«à“

‰¥â¡“µ√∞“π·≈–ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§À√◊Õ‰¡à

πÈ”∫√‘‚¿§„π¿“™π–ªî¥ π‘∑¡’°√–∫«π°“√

º≈‘µ∑’Ë‰¡à´—∫´âÕπ·≈–≈ß∑ÿπ‰¡à¡“° ®÷ß¡’®”π«π



158

Patterns of Drug Use among Rave-Goers in Pattaya, Chonburi in 2002 Varaporn  cholumpai at al.Microbiological Quality of Drinking Water in Sealed Container Piyamas  Jamsri et al.

ºŸâº≈‘µπÈ”∫√‘‚¿§œ ®”π«π¡“°„πª√–‡∑» „πªï 2546

¡’ºŸâª√–°Õ∫°“√¥”‡π‘π°“√¢ÕÕπÿ≠“µº≈‘µπÈ”

∫√‘‚¿§œ ®“° ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“

·≈– ”π—°ß“π “∏“√≥ ÿ¢∑—Ë«ª√–‡∑»ª√–¡“≥

4,000 √“¬(3) ‚¥¬ à«π„À≠à‡ªìπºŸâº≈‘µ¢π“¥°≈“ß

·≈–¢π“¥‡≈Á° º≈°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§œ

„π™à«ßÀ≈“¬ªï∑’Ëºà“π¡“æ∫«à“ µ—«Õ¬à“ß∑’Ë‰¡à‰¥â

¡“µ√∞“π¡’ “‡Àµÿ¡“®“°°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å

‡ªìπ à«π„À≠à ‚¥¬®“°√“¬ß“πº≈°“√µ√«® Õ∫

§ÿ≥¿“æ¥â“π®ÿ≈™’««‘∑¬“¢ÕßπÈ”∫√‘‚¿§œ ∑’Ëº≈‘µ·≈–

®”Àπà“¬„πÀ≈“¬æ◊Èπ∑’Ë¢Õßª√–‡∑» √–À«à“ßªï

2534 - 2535(4)  ·≈–ªï 2537 - 3539(5) æ∫«à“

Õ—µ√“°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ “‡Àµÿ∑”„Àâ

πÈ”∫√‘‚¿§œ ‰¡à‡¢â“¡“µ√∞“π¡’®”π«π√âÕ¬≈–  26.3,

21.6, 25.0, 22.6 ·≈– 23.3  µ“¡≈”¥—∫ ·≈–®“°

√“¬ß“πª√–®”ªï 2543 ¢Õß°√¡«‘∑¬“»“ µ√å°“√

·æ∑¬å(6) √–∫ÿ«à“πÈ”∫√‘‚¿§œ „π®—ßÀ«—¥ ÿ√“…Æ√å∏“π’

µ√«®æ∫°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å™π‘¥ Coliforms

‡°‘π¡“µ√∞“π√âÕ¬≈– 29.5 „πªï 2541 ·≈– 38.0

„πªï 2542 µ“¡≈”¥—∫ „π¢≥–∑’Ë®—ßÀ«—¥π§√√“™ ’¡“

æ∫ Coliforms „πµ—«Õ¬à“ß√âÕ¬≈– 20.7 „πªï 2542

„π¢—ÈπµÕπ°“√º≈‘µπÈ”∫√‘‚¿§œ ¡’À≈“¬

 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å„π

º≈‘µ¿—≥±å(4) ‡™àπ§ÿ≥¿“æπÈ”¥‘∫‰¡à –Õ“¥ „π

‡§√◊ËÕß°√Õß¡’°“√ – ¡¢Õß®ÿ≈‘π∑√’¬å„π à«π¢Õß

‰ â°√ÕßÀ√◊Õ “√°√Õß §«“¡∫°æ√àÕß¢Õß√–∫∫¶à“

‡™◊ÈÕÀ√◊Õ “√‡§¡’∑’Ë„™â¶à“‡™◊ÈÕ °“√ – ¡¢Õß®ÿ≈‘π∑√’¬å

≥ ®ÿ¥æ—°√–À«à“ßÀ¬ÿ¥°“√º≈‘µª√–®”«—π °“√„™â

¿“™π–∫√√®ÿ∑’Ë¥âÕ¬§ÿ≥¿“æÀ√◊Õ„™â¿“™π–„™â·≈â«

∑’Ë≈â“ß‰¡à –Õ“¥ √«¡∑—Èß«‘∏’°“√∫√√®ÿ·≈–°“√¥Ÿ·≈

º≈‘µ¿—≥±åÀ≈—ß°“√∫√√®ÿ‰¡à‡À¡“– ¡ ∂â“°√–∫«π

°“√º≈‘µ„π¢—ÈπµÕπ„¥‰¡à∂Ÿ° ÿ¢≈—°…≥–®–∑”„ÀâπÈ”

∫√‘‚¿§œ ¡’°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å™π‘¥µà“ßÊ

‰¥â √«¡∑—Èß®ÿ≈‘π∑√’¬å∑’Ë°àÕ„Àâ‡°‘¥‚√§Õ“À“√‡ªìπæ‘…

´÷Ëß‡ªìπÕ—πµ√“¬µàÕºŸâ∫√‘‚¿§ ‡æ◊ËÕ·°â‰¢·≈–ªÑÕß°—π

ªí≠À“¥—ß°≈à“« „πªï æ.». 2544  ”π—°ß“π§≥–

°√√¡°“√Õ“À“√·≈–¬“‰¥â°”Àπ¥„ÀâπÈ”∫√‘‚¿§

„π¿“™π–∫√√®ÿªî¥ π‘∑‡ªìπº≈‘µ¿—≥±å·√°∑’Ë

ºŸâª√–°Õ∫°“√®–µâÕßªØ‘∫—µ‘µ“¡À≈—°‡°≥±å«‘∏’°“√

∑’Ë¥’„π°“√º≈‘µ (Good Manufacturing Practice,

GMP) ´÷Ëß‡ªìπÀ≈—°‡°≥±å∑’Ë„™â∫—ß§—∫µ“¡°ÆÀ¡“¬

‡æ◊ËÕ„ÀâºŸâº≈‘µπ”√–∫∫ª√–°—π§ÿ≥¿“æ°“√º≈‘µ‰ª

„™â„π°“√º≈‘µπÈ”∫√‘‚¿§„Àâ¡’§«“¡ª≈Õ¥¿—¬µàÕ

ºŸâ∫√‘‚¿§ ·≈–¬°√–¥—∫¡“µ√∞“π°“√º≈‘µ‚¥¬ÕÕ°

‡ªìπª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 220

(æ.». 2544)(7) ‡√◊ËÕßπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿ∑’Ë

ªî¥ π‘∑ (©∫—∫∑’Ë 3) ´÷Ëß¡’¢âÕ°”Àπ¥‡°’Ë¬«°—∫

GMP πÈ”∫√‘‚¿§ ·≈–¡’º≈∫—ß§—∫„™âµ“¡°ÆÀ¡“¬

µ—Èß·µà«—π∑’Ë 24 °√°Æ“§¡ 2544 ·µà‰¥âºàÕπº—π„Àâ

ºŸâº≈‘µ∑’Ë‰¥â√—∫„∫Õπÿ≠“µº≈‘µÕ“À“√ À√◊Õ„∫ ”§—≠

¢÷Èπ∑–‡∫’¬πµ”√—∫Õ“À“√ À√◊Õ„∫ ”§—≠°“√„™â©≈“°

Õ“À“√°àÕπ«—π∑’Ëª√–°“»π’È„™â∫—ß§—∫∑’Ë¬—ß‰¡à “¡“√∂

ªØ‘∫—µ‘µ“¡ GMP ∑”°“√ª√—∫ª√ÿß·°â‰¢„Àâ∂Ÿ°µâÕß

µ“¡ª√–°“»¿“¬„π Õßªï π—∫·µà«—π∑’Ëª√–°“»„™â

∫—ß§—∫ π—Ëπ§◊Õ¿“¬À≈—ß«—π∑’Ë 24 °√°Æ“§¡ 2546

ºŸâº≈‘µ∑ÿ°√“¬µâÕßªØ‘∫—µ‘µ“¡ GMP °√≥’ ∂“π∑’Ë

º≈‘µ‰¥â√—∫Õπÿ≠“µ„Àâº≈‘µ‡æ◊ËÕ®”Àπà“¬·µà‰¡àªØ‘∫—µ‘

µ“¡‡°≥±å GMP „ÀâªØ‘∫—µ‘µ“¡ Compliance

Policy(8, 9) ∑’Ë√–∫ÿ‡©æ“–°√≥’ ∂“π∑’Ëº≈‘µ‰¡àºà“π

‡°≥±å GMP √âÕ¬≈– 50 ·≈–/À√◊Õæ∫¢âÕ∫°æ√àÕß

√ÿπ·√ß (major defect) ÷́Ëß°”Àπ¥„Àâª√—∫‰¡à‡°‘π

10,000 ∫“∑ ·≈–µ√«®µ‘¥µ“¡µàÕ‡π◊ËÕß‰¥â 3 §√—Èß

∂â“¬—ß‰¡àºà“π‡°≥±å„π§√—Èß∑’Ë 4 „Àâæ—°„∫Õπÿ≠“µ

60 «—π

‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë®–· ¥ß„Àâ‡ÀÁπ«à“¢âÕ

°”Àπ¥ GMP ∑’Ë„™â‡ªìπ¡“µ√°“√∫—ß§—∫µ“¡°ÆÀ¡“¬

 ”À√—∫ºŸâº≈‘µπÈ”∫√‘‚¿§œ ‡°‘¥º≈ —¡ƒ∑∏‘Ï„π‡™‘ß

√Ÿª∏√√¡„π√–¬–·√°¢Õß°“√ª√—∫‡ª≈’Ë¬π√–∫∫°“√
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§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢ÕßπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑ ªî¬¡“»  ·®à¡»√’ ·≈–§≥–

§«∫§ÿ¡§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§œ °“√»÷°…“§√—Èßπ’È®÷ß

¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“„Àâ‰¥â¢âÕ¡Ÿ≈º≈°“√µ√«®

«‘‡§√“–Àå∑“ß®ÿ≈™’««‘∑¬“¢ÕßπÈ”∫√‘‚¿§œ ∑’Ëº≈‘µ

·≈–®”Àπà“¬„π°√ÿß‡∑æ¡À“π§√ ·≈–®—ßÀ«—¥∑’ËÕ¬Ÿà

„πæ◊Èπ∑’Ë “∏“√≥ ÿ¢‡¢µ 1 ·≈– 2 „π™à«ß√–¬–‡«≈“

°àÕπ·≈–À≈—ß∫—ß§—∫„™â¢âÕ°”Àπ¥ GMP πÈ”∫√‘‚¿§œ

¢âÕ¡Ÿ≈∑’Ë‰¥â “¡“√∂„™â‡ªìπ·π«∑“ß„Àâ‡®â“Àπâ“∑’Ë

¢Õß√—∞∑’Ë ‡°’Ë¬«¢âÕß„™âª√–‚¬™πå‡æ◊ËÕ„Àâ∫√√≈ÿ∂÷ß

‡ªÑ“À¡“¬°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ·≈–°“√æ—≤π“‰ª

 Ÿà√–∫∫ª√–°—π§ÿ≥¿“æÕ◊ËπÊ ‡™àπ √–∫∫ HACCP

(Hazards Analysis Critical Control Point)

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ß

πÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑ª√–‡¿∑

¢«¥·°â«·≈–¢«¥æ≈“ µ‘°¢π“¥∫√√®ÿ 500 ∂÷ß

1,500 ¡‘≈≈‘≈‘µ√ (´’´’) ·≈–ª√–‡¿∑∂—ßæ≈“ µ‘°

¢π“¥∫√√®ÿ 5, 10 ·≈– 20 ≈‘µ√´÷Ëß¡’·À≈àßº≈‘µ„π

°√ÿß‡∑æ¡À“π§√·≈–„πæ◊Èπ∑’Ë‡¢µ 1 ·≈– ‡¢µ 2

Õ’° 10 ®—ßÀ«—¥ ‰¥â·°à ππ∑∫ÿ√’  ‘ßÀå∫ÿ√’ ™—¬π“∑

ª∑ÿ¡∏“π’  ¡ÿ∑√ª√“°“√ æ√–π§√»√’Õ¬ÿ∏¬“  √–∫ÿ√’

Õà“ß∑Õß  ÿæ√√≥∫ÿ√’ ≈æ∫ÿ√’ ·≈–π§√π“¬°  µ—«Õ¬à“ß

∑’Ë«‘‡§√“–Àå‰¥â√—∫®“°ºŸâª√–°Õ∫°“√‡Õ°™π∑’ËµâÕß°“√

µ√«®«‘‡§√“–Àåº≈‘µ¿—≥±å°àÕπ«“ß®”Àπà“¬À√◊Õ‡æ◊ËÕ

§«∫§ÿ¡§ÿ≥¿“æ  ·≈–®“°Àπà«¬ß“π¢Õß√—∞∑’Ë¡’

Àπâ“∑’Ë§«∫§ÿ¡§ÿ≥¿“æπÈ”∫√‘‚¿§œ À≈—ßºŸâº≈‘µ

«“ß®”Àπà“¬·≈â« ‰¥â·°à  ”π—°ß“π§≥–°√√¡°“√

Õ“À“√·≈–¬“ (Õ¬.) ·≈– ”π—°ß“π “∏“√≥ ÿ¢

®—ßÀ«—¥ √–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ 2540 ∂÷ß«—π∑’Ë 31

°√°Æ“§¡ 2548 √«¡®”π«πµ—«Õ¬à“ß∑—ÈßÀ¡¥  2,763

µ—«Õ¬à“ß «‘‡§√“–Àåµ—«Õ¬à“ßµ“¡™à«ß‡«≈“¢Õß

°“√∫—ß§—∫„™â¢âÕ°”Àπ¥ GMP ¥—ßπ’È

™à«ß∑’Ë 1 À¡“¬∂÷ß √–¬–‡«≈“°àÕπ∫—ß§—∫„™â

GMP µ“¡°ÆÀ¡“¬ √«¡°—∫√–¬–‡«≈“ºàÕπº—π„Àâ

ºŸâº≈‘µ√“¬‡¥‘¡∑’Ë¬—ß‰¡à “¡“√∂ªØ‘∫—µ‘µ“¡ GMP „Àâ

ª√—∫ª√ÿß·°â‰¢°√√¡«‘∏’°“√º≈‘µ ‡√‘Ë¡µ—Èß·µà«—π∑’Ë

1 µÿ≈“§¡ 2540 ∂÷ß«—π∑’Ë 23 °√°Æ“§¡ 2546

√«¡®”π«πµ—«Õ¬à“ß«‘‡§√“–Àå 1,932 µ—«Õ¬à“ß

™à«ß∑’Ë 2 À¡“¬∂÷ß √–¬–‡«≈“À≈—ß∫—ß§—∫„™â

GMP µ“¡°ÆÀ¡“¬°—∫ºŸâº≈‘µ∑ÿ°√“¬  ‡√‘Ë¡µ—Èß·µà

«—π∑’Ë 24 °√°Æ“§¡ 2546 ∂÷ß«—π∑’Ë  31 °√°Æ“§¡

2548  √«¡®”π«πµ—«Õ¬à“ß«‘‡§√“–Àå  831 µ—«Õ¬à“ß

«‘∏’°“√µ√«®«‘‡§√“–Àå

µ√«®«‘‡§√“–Àå®ÿ≈‘π∑√’¬å 5 ™π‘¥ „πµ—«Õ¬à“ß

πÈ”∫√‘‚¿§œ µ“¡¡“µ√∞“πª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢ ©∫—∫∑’Ë 61 (æ.». 2524) ‡√◊ËÕßπÈ”

∫√‘‚¿§„π¿“™π–∫√√®ÿ∑’Ëªî¥ π‘∑ ¥—ßπ’È

‚§≈‘øÕ√å¡ (Coliforms) µ√«®«‘‡§√“–Àå‚¥¬

«‘∏’ Multiple Tube Fermentation Technique √“¬ß“π

‡ªìπ§à“ MPN (Most Probable Number)(10)

E. coli «‘‡§√“–ÀåµàÕ‡π◊ËÕß®“°°“√µ√«®

«‘‡§√“–Àå Coliforms ¥â«¬«‘∏’ MPN ·≈–¬◊π¬—π‡™◊ÈÕ

E. coli ¥â«¬«‘∏’∑“ß™’«‡§¡’ (10 - 12)

Staphylococcus aureus,  Salmonellae  ·≈–

Clostridium perfringens µ√«®«‘‡§√“–Àå‚¥¬«‘∏’

Membrane Filtration Technique ‡æ‘Ë¡ª√‘¡“≥

‡™◊ÈÕ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ (enrichment media) ∑’Ë

‡À¡“– ¡ ”À√—∫·∫§∑’‡√’¬·µà≈–™π‘¥  ·≈â« streak

≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ®”‡æ“– (selective media)

‡≈◊Õ° colony ∑’Ë ß —¬ ·≈–π”‰ª∑¥ Õ∫¬◊π¬—π

º≈(10 - 13)

Õ“À“√‡≈’È¬ß‡™◊ÈÕ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∫—°‡µ√’ª√–‡¿∑¢Õß‡À≈«

(broth media) ‰¥â·°à lauryl sulfate tryptose

broth, 2% brilliant green lactose bile  broth, EC

broth, tryptic soy broth, tetrathionate broth, cooked

meat medium
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Õ“À“√‡≈’È¬ß‡™◊ÈÕ∫—°‡µ√’ª√–‡¿∑«ÿâπ (agar)

‰¥â·°à XLD medium, hektoen enteric agar, mannitol

salt egg yolk (MS-EY) phenol-red agar, EMB

agar, modified brain heart infusion egg yolk agar

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å«‘∑¬“»“ µ√å

Incubator, membrane filter, sterile filter

membrane ¢π“¥ pore size 0.45 ‰¡§√Õπ

‡ âπºà“π»Ÿπ¬å°≈“ß 4.7 ¡‘≈≈‘‡¡µ√, waterbath,

anaerobic jar, ‡§√◊ËÕß·°â«·≈–Õÿª°√≥åÕ◊Ëπ Ê ∑’Ë®”‡ªìπ

‡°≥±åµ—¥ ‘π

Õâ“ßÕ‘ßµ“¡¡“µ√∞“πª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢ ©∫—∫∑’Ë 61 (æ.». 2524) ‡√◊ËÕßπÈ”

∫√‘‚¿§„π¿“™π–∫√√®ÿ∑’Ëªî¥ π‘∑ ¥—ßπ’È

MPN Coliforms/100 ¡‘≈≈‘≈‘µ√ πâÕ¬°«à“ 2.2

E. coli/100 ¡‘≈≈‘≈‘µ√ ‰¡àæ∫

S. aureus/100 ¡‘≈≈‘≈‘µ√ ‰¡àæ∫

Salmonellae/100 ¡‘≈≈‘≈‘µ√ ‰¡àæ∫

C. perfringens/100 ¡‘≈≈‘≈‘µ√ ‰¡àæ∫

°“√· ¥ßº≈«‘‡§√“–Àå·≈– ∂‘µ‘∑’Ë„™â

¢âÕ¡Ÿ≈∑’Ë‰¥â π”¡“ª√–¡«≈º≈·≈–· ¥ßº≈

«‘‡§√“–Àå‡ªìπ™à«ß‡«≈“¢Õß°“√∫—ß§—∫„™â¢âÕ°”Àπ¥

GMP ´÷Ëß√–∫ÿ‰«â·≈â«„πÀ—«¢âÕµ—«Õ¬à“ß

¢âÕ¡Ÿ≈º≈°“√»÷°…“· ¥ß„π√Ÿª¢Õß√âÕ¬≈–

¢Õß®”π«πµ—«Õ¬à“ß∑’Ë«‘‡§√“–Àå ·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈

¥â«¬ ∂‘µ‘‰§ ·§«√å(14)(Chi square, λ2) ‡æ◊ËÕ

∑¥ Õ∫§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈ §à“ p ∑’ËπâÕ¬°«à“

0.05 À√◊Õ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%   ∂◊Õ«à“¢âÕ¡Ÿ≈

∑’Ë∑¥ Õ∫¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

º≈

°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿ

ªî¥ π‘∑∑“ß®ÿ≈™’««‘∑¬“  µ—Èß·µà 1 µÿ≈“§¡ 2540 ∂÷ß

31 °√°Æ“§¡ 2548 √«¡  2,763 µ—«Õ¬à“ß æ∫«à“

¿“¬À≈—ß°“√ª√–°“»„™â¢âÕ°”Àπ¥ GMP ‡¡◊ËÕ«—π∑’Ë

24 °√°Æ“§¡ 2544 „π™à«ß√–¬–‡«≈“°àÕπ∫—ß§—∫„™â

GMP ®π∂÷ß™à«ß√–¬–‡«≈“ºàÕπº—π (™à«ß∑’Ë 1) ¡’

µ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π§‘¥‡ªìπ√âÕ¬≈– 19.3 „π

¢≥–∑’Ë ™à«ß∫—ß§—∫„™â GMP °—∫ºŸâº≈‘µ∑ÿ°√“¬ (™à«ß∑’Ë

2) ¡’µ—«Õ¬à“ß∑’Ë‰¡à‡¢â“¡“µ√∞“π≈¥≈ß‡À≈◊Õ√âÕ¬≈–

10.7 ®ÿ≈‘π∑√’¬å∑’Ëªπ‡ªóôÕπ„ππÈ”∫√‘‚¿§œ  °Á¡’Õ—µ√“

≈¥≈ß ‚¥¬µ√«®æ∫ Coliforms „πµ—«Õ¬à“ß≈¥≈ß

®“°√âÕ¬≈– 17.2 ‡ªìπ√âÕ¬≈– 9.2 ‡™àπ‡¥’¬«°—∫

°“√ªπ‡ªóôÕπ‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…§◊Õ S. aureus,

Salmonellae, C. perfrigens Õ¬à“ß‰√°Áµ“¡°“√

ªπ‡ªóôÕπ¢Õß E. coli „πµ—«Õ¬à“ß‰¡à‰¥â≈¥≈ß ∑—Èßπ’È

®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“ º≈«‘‡§√“–Àå

µ—«Õ¬à“ß„π™à«ß‡«≈“∑’Ë 1 ¡’§«“¡·µ°µà“ß°—∫™à«ß‡«≈“

∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠  (P < 0.05) (µ“√“ß∑’Ë 1)

º≈°“√µ√«®«‘‡§√“–Àåµ—«Õ¬à“ßπÈ”∫√‘‚¿§œ

·¬°µ“¡¢π“¥¢Õß¿“™π–∫√√®ÿæ∫«à“ πÈ”∫√‘‚¿§œ

„π¿“™π–∫√√®ÿ¢π“¥ 500 - 1,500 ’́´’ ¡’

µ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π√âÕ¬≈– 13.4 ÷́ËßπâÕ¬°«à“

¿“™π–ª√–‡¿∑∂—ß¢π“¥ 5 - 20 ≈‘µ√ ∑’Ë¡’µ—«Õ¬à“ß

‰¡à‡¢â“¡“µ√∞“π Ÿß∂÷ß√âÕ¬≈– 31.6 ·≈–‡¡◊ËÕ·¬°

µ“¡¢π“¥¢Õß¿“™π–∫√√®ÿ∑’Ë«‘‡§√“–Àå„π 2 ™à«ß

‡«≈“¢Õß GMP æ∫«à“ ¿“™π–∫√√®ÿ¢π“¥ 500 -

1,500 ’́´’ ¡’µ—«Õ¬à“ß∑’Ë‰¡à‡¢â“¡“µ√∞“π≈¥≈ß®“°

√âÕ¬≈– 15.8 „π™à«ß∑’Ë 1 ‡ªìπ√âÕ¬≈– 8.1 „π™à«ß∑’Ë 2

‡™àπ‡¥’¬«°—∫¿“™π–∫√√®ÿ¢π“¥ 5 - 20 ≈‘µ√ ∑’Ë≈¥≈ß

®“°√âÕ¬≈– 33.5 ‡ªìπ 25.8 πÕ°®“°π’È¬—ßæ∫«à“

®ÿ≈‘π∑√’¬å™π‘¥ Coliforms ∑’Ëµ√«®æ∫„π¿“™π–
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µ“√“ß∑’Ë  1  · ¥ßº≈°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§„π∫√√®ÿ¿“™π–ªî¥ π‘∑„π  2  ™à«ß‡«≈“¢Õß°“√∫—ß§—∫„™â

GMP  µ“¡°ÆÀ¡“¬

™à«ß

‡«≈“∫—ß§—∫

GMP*

®”π«πµ—«Õ¬à“ß«‘‡§√“–Àå ®”π«πµ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π‡π◊ËÕß®“° (%)

«‘‡§√“–Àå ‰¡à‡¢â“ Coliforms E. coli S. aureus Salmonellae C. perfringens
¡“µ√∞“π (%) (%) (%) (%) (%) (%)

™à«ß∑’Ë  1 1,932 372 (19.3)   332 (17.2) 30 (1.6) 4 (0.2) 3 (0.2) 44 (2.3)

™à«ß∑’Ë  2 831 89 (10.7) 76 (9.2) 14 (1.7) 0 0 10 (1.2)

√«¡ 2,763 461 (16.7) 408 (14.8) 44 (1.6) 4 (0.2) 3 (0.1) 54 (2.0)

* ™à«ß∑’Ë  1 √–¬–‡«≈“°àÕπ∫—ß§—∫„™â  GMP µ“¡°ÆÀ¡“¬ ®π∂÷ß√–¬–‡«≈“ºàÕπº—π„ÀâºŸâº≈‘µª√—∫ª√ÿß·°â‰¢°√√¡«‘∏’°“√º≈‘µ

„Àâ “¡“√∂ªØ‘∫—µ‘µ“¡¢âÕ°”Àπ¥  GMP

™à«ß∑’Ë  2 √–¬–‡«≈“À≈—ß°“√∫—ß§—∫„™â  GMP  °—∫ºŸâº≈‘µπÈ”∫√‘‚¿§œ ∑ÿ°√“¬

µ“√“ß∑’Ë  2  · ¥ßº≈°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§„π¿“™π–ª√–‡¿∑¢«¥·≈–∂—ßæ≈“ µ‘°„π  2  ™à«ß‡«≈“

¢Õß°“√∫—ß§—∫„™â  GMP

1 1,556 246 223 26 4 3 31
(15.8) (14.3) (1.7) (0.3) (0.2) (2.0)

2 707 57 49 10 0 0 3
(8.1) (6.9) (1.4) (0.4)

√«¡ 2,263 303 272 36 4 3 34
(13.4) (12.0) (1.6) (0.2) (0.1) (1.5)

1 376 126 109 4 0 0 13
(33.5)  (29.0) (1.1) (3.5)

2 124 32 27 4 0 0 7
(25.8)  (21.8) (3.2) (5.6)

√«¡ 500 158 136 8 0 0 20
(31.6)  (27.2) (1.6) (4.0)

™à«ß‡«≈“ ®”π«πµ—«Õ¬à“ß ®”π«πµ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π‡π◊ËÕß®“° (%)

¿“™π–∫√√®ÿ ∑’Ë «‘‡§√“–Àå ‰¡à‡¢â“ Coliforms E. coli S. aureus Salmonellae C. perfringens
¡“µ√∞“π (%) (%) (%) (%) (%)

(%)

¢«¥ (500 -
 1,500   ’́´’

À√◊Õ
0.5 - 1.5 ≈‘µ√)

∂—ß
(5 - 20 ≈‘µ√)
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∫√√®ÿ∑—Èß 2 ª√–‡¿∑¡’®”π«π√âÕ¬≈–¢Õßµ—«Õ¬à“ß∑’Ë

‰¡à‡¢â“¡“µ√∞“π≈¥≈ß¥â«¬  ·µàæ∫«à“¡’°“√ªπ‡ªóôÕπ

™π‘¥¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‡æ‘Ë¡¢÷Èπ„π¿“™π–∫√√®ÿ¢π“¥

5 - 20 ≈‘µ√ §◊Õ E. coli  √âÕ¬≈– 1.1 „π™à«ß∑’Ë 1

‡ªìπ√âÕ¬≈– 3.2 „π™à«ß∑’Ë 2 ·≈– C. perfringens

√âÕ¬≈– 3.5 „π™à«ß∑’Ë 1 ‡ªìπ√âÕ¬≈– 5.6 „π™à«ß∑’Ë 2

(µ“√“ß∑’Ë 2)

º≈°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§œ ∑’Ë¡’

 ∂“π∑’Ëº≈‘µ„π°√ÿß‡∑æœ ·≈–„π®—ßÀ«—¥‡¢µ 1, 2

 ¡ÿ∑√ª√“°“√ 1 277 25(9.0) 16(5.8) 1(0.4) 0 0 9(3.3)
2 53 8(15.1) 7(13.2) 2(3.8) 0 0 2(3.8)

Õà“ß∑Õß 1 70 23(32.9)  22(31.4) 0 0 0 3(4.3)
2 32 6(18.8) 6(18.8) 0 0 0 0

ª∑ÿ¡∏“π’ 1 10 6(60.0) 5(50.0) 0 0 0 1(10.0)
2 2 0 0 0 0 0 0

 √–∫ÿ√’ 1 22 3(13.6) 2(9.1) 1(4.6) 0 0 0
2 3 1(33.3) 1(33.3) 0 0 0 0

 ÿæ√√≥∫ÿ√’ 1 34 13(38.2) 11(32.4) 0 0 0 2(5.9)
2 5 1(20.0) 1(20.0) 0 0 0 0

≈æ∫ÿ√’ 1 77 22(28.6) 18(23.4) 2(2.6) 1(1.3) 0 2(2.6)
2 29 12(41.4) 10(34.5) 2(6.9) 0 0 0

ππ∑∫ÿ√’ 1 83 22(26.5) 19(22.9) 0 0 0 3(3.6)
2 27 2(7.4) 2(7.4) 0 0 0 0

 ‘ßÀå∫ÿ√’ 1 57 8(14.0) 7(12.3) 2(3.5) 0 1(1.8) 1(1.8)
2 23 1(4.4) 1(1.4) 0 0 0 0

Õ¬ÿ∏¬“ 1 41 12(29.3) 10(24.4) 1(2.4) 0 0 1(2.4)
2 2 0 0 0 0 0 0

™—¬π“∑ 1 7 1(14.3) 1(14.3) 0 0 0 0
2 1 0 0 0 0 0 0

°√ÿß‡∑æœ 1 406 94(23.2) 90(22.2) 7(1.7) 0 1(0.3) 6(1.5)
2 73 10(13.7) 9(12.3) 0 0 0 2(2.7)

µ“√“ß∑’Ë  3  · ¥ßº≈°“√µ√«®«‘‡§√“–ÀåπÈ”∫√‘‚¿§∫√√®ÿ¿“™π–ªî¥ π‘∑„π°√ÿß‡∑æœ  ·≈–®—ßÀ«—¥„π‡¢µ

1, 2  „π  2 ™à«ß‡«≈“¢Õß°“√∫—ß§—∫„™â GMP

®—ßÀ«—¥ ™à«ß‡«≈“
∑’Ë

®”π«πµ—«Õ¬à“ß ®”π«πµ—«Õ¬à“ß (%) ‰¡à‡¢â“¡“µ√∞“π‡π◊ËÕß®“°

«‘‡§√“–Àå ‰¡àºà“π Coliforms E. coli S. aureus Salmonellae C. perfringens
¡“µ√∞“π   (%) (%) (%)  (%)

(%)

®”π«π 10 ®—ßÀ«—¥ ¿“¬À≈—ß°“√∫—ß§—∫„™â¢âÕ°”Àπ¥

GMP °—∫ºŸâº≈‘µ∑ÿ°√“¬æ∫«à“ ∑ÿ°®—ßÀ«—¥¡’®”π«π

µ—«Õ¬à“ß‰¡à‰¥â¡“µ√∞“π≈¥≈ß ¬°‡«âπ 3 ®—ßÀ«—¥

§◊Õ®—ßÀ«—¥ ¡ÿ∑√ª√“°“√  √–∫ÿ√’ ·≈–≈æ∫ÿ√’ ´÷Ëß

¡’®”π«πµ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“πÀ≈—ß∫—ß§—∫„™â

GMP  Ÿß°«à“°àÕπ∫—ß§—∫„™â   ”À√—∫·∫§∑’‡√’¬°≈ÿà¡

‚§≈‘øÕ√å¡æ∫«à“®”π«πµ—«Õ¬à“ß√âÕ¬≈–„π™à«ß∑’Ë 2  Ÿß

°«à“™à«ß∑’Ë 1 ∑—Èß 3 ®—ßÀ«—¥ ¬°‡«âπ®—ßÀ«—¥ √–∫ÿ√’∑’Ëæ∫

E. coli ≈¥≈ß  à«π‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘… ‰¥â·°à
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¢Õß·∫§∑’‡√’¬°≈ÿà¡ Coliforms ¥—ßπ—Èπ ∂â“°√√¡«‘∏’

°“√º≈‘µπÈ”∫√‘‚¿§œ  ‰¡à¥’æÕ Coliforms  “¡“√∂

ªπ‡ªóôÕπ®“° ‘Ëß·«¥≈âÕ¡¿“¬πÕ° Ÿàº≈‘µ¿—≥±å‰¥â

πÕ°®“° Coliforms ·≈â«‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…∑’Ë

°”Àπ¥‰«â„π¡“µ√∞“π¢ÕßπÈ”∫√‘‚¿§œ  °Á “¡“√∂

ªπ‡ªóôÕπ‰¥â‡™àπ°—π ¢âÕ°”Àπ¥ GMP ®÷ß¡ÿàß‡πâπ„Àâ

‡ªìπ¢âÕ°”Àπ¥¢—Èπæ◊Èπ∞“π∑’Ë®”‡ªìπµàÕ°√√¡«‘∏’

°“√º≈‘µ √«¡∑—Èß°“√§«∫§ÿ¡·≈–°“√µ√«® Õ∫

 ÿ¢≈—°…≥–§«“¡ –Õ“¥ ÷́Ëß§√Õ∫§≈ÿ¡µ—Èß·µà

 ÿ¢≈—°…≥–¢Õß ∂“π∑’Ëµ—Èß·≈–Õ“§“√º≈‘µ  ‡§√◊ËÕß¡◊Õ

‡§√◊ËÕß®—°√·≈–Õÿª°√≥å∑’Ë„™â„π°“√º≈‘µ °“√

§«∫§ÿ¡°√–∫«π°“√º≈‘µ °“√ ÿ¢“¿‘∫“≈  °“√∫”√ÿß

√—°…“·≈–°“√∑”§«“¡ –Õ“¥Õ“§“√À√◊ÕÕÿª°√≥å

√«¡∑—ÈßºŸâªØ‘∫—µ‘ß“π¥â«¬

πÕ°®“°ºŸâª√–°Õ∫°“√®–µâÕß‡Õ“„®„ à„π

‡√◊ËÕß§ÿ≥¿“æπÈ”·≈â« ¿“™π–∫√√®ÿ∑’Ëπ”¡“„™â®–µâÕß

¡’§«“¡ –Õ“¥ ·≈–ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§‡™àπ‡¥’¬«°—π

„πªí®®ÿ∫—π¿“™π–∫√√®ÿ∑’Ëæ∫„π∑âÕßµ≈“¥·∫àßÕÕ°

‡ªìπ 2 ª√–‡¿∑„À≠àÊ §◊Õª√–‡¿∑¢«¥∑’Ë¡’¢π“¥∫√√®ÿ

500 - 1,500  ´’´’  ·≈–ª√–‡¿∑∂—ß∑’Ë¡’¢π“¥∫√√®ÿ

5 - 20 ≈‘µ√ ®“°°“√»÷°…“„π§√—Èßπ’È æ∫«à“πÈ”

∫√‘‚¿§œ ª√–‡¿∑∂—ß¡’Õ—µ√“°“√ªπ‡ªóôÕπ¢Õß

®ÿ≈‘π∑√’¬å„πµ—«Õ¬à“ß∂÷ß√âÕ¬≈– 31.6 ÷́Ëß Ÿß°«à“

ª√–‡¿∑¢«¥∑’Ë¡’Õ—µ√“°“√ªπ‡ªóôÕπ√âÕ¬≈– 13.4

°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å Ÿß„ππÈ”∫√‘‚¿§œ ∫√√®ÿ∂—ß

5 - 20 ≈‘µ√ Õ“®‡π◊ËÕß¡“®“°ºŸâº≈‘µ¡—°π”∂—ß∫√√®ÿ

πÈ”∑’Ë„™â·≈â«°≈—∫¡“„™âÕ’° (recycle bottle) ‡æ√“–

√“§“µâπ∑ÿπ¢Õß∂—ßπÈ”§àÕπ¢â“ß Ÿß‡¡◊ËÕ‡∑’¬∫°—∫

¿“™π–ª√–‡¿∑¢«¥¢π“¥ 500 - 1,500 ´’´’ ∑’Ë

‡°◊Õ∫∑—ÈßÀ¡¥‡ªìπª√–‡¿∑„™â·≈â«∑‘Èß ∂â“∂—ßπÈ”∑’Ëπ”

°≈—∫¡“„™â‰¡à¡’°√√¡«‘∏’°“√≈â“ß∑”§«“¡ –Õ“¥¥’æÕ

∂÷ß·¡âπÈ”∑’Ëπ”¡“‡µ‘¡„π∂—ß®–¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π

°Á®–∑”„Àâ®ÿ≈‘π∑√’¬å∑’Ëµ°§â“ßÕ¬Ÿà„π∂—ßªπ‡ªóôÕπ„ππÈ”

∑’Ë∫√√®ÿ„À¡à‰¥â ®“°°“√»÷°…“§«“¡∂Ÿ°µâÕß¢Õß

S. aureus ·≈– Salmonellae µ√«®æ∫‡©æ“–™à«ß∑’Ë 1

„π®—ßÀ«—¥≈æ∫ÿ√’  ‘ßÀå∫ÿ√’ ·≈–°√ÿß‡∑æœ  ·≈–µ√«®

æ∫ C. perfringens ≈¥≈ßÀ√◊Õµ√«®‰¡àæ∫„π™à«ß∑’Ë

2 ‡°◊Õ∫∑ÿ°®—ßÀ«—¥ ¬°‡«âπ ¡ÿ∑√ª√“°“√ ·≈–

°√ÿß‡∑æœ ∑’Ëæ∫ C. perfringens   Ÿß¢÷Èπ®“°√âÕ¬≈–

3.3 ‡ªìπ 3.8 ·≈–√âÕ¬≈– 1.5 ‡ªìπ 2.7 µ“¡≈”¥—∫

 à«π®—ßÀ«—¥ √–∫ÿ√’ ·≈–™—¬π“∑ ‰¡àæ∫ªí≠À“‡√◊ËÕß

C. perfringens  (µ“√“ß∑’Ë 3)

«‘®“√≥å

®“°º≈°“√»÷°…“°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å

„ππÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑∑’Ë¡’·À≈àßº≈‘µ

„π°√ÿß‡∑æ¡À“π§√ ·≈–®—ßÀ«—¥„π¿“§°≈“ßÕ’° 10

®—ßÀ«—¥ „π™à«ß‡«≈“¢Õß°“√∫—ß§—∫„™â GMP ‚¥¬

°√–∑√«ß “∏“√≥ ÿ¢· ¥ß„Àâ‡ÀÁπ«à“ °“√¬°√–¥—∫

¡“µ√∞“π°“√º≈‘µπÈ”∫√‘‚¿§œ   ¥â«¬¢âÕ°”Àπ¥  GMP

¡’º≈∑”„Àâ°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å„πº≈‘µ¿—≥±å

≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 1) ‡¡◊ËÕæ‘®“√≥“

§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§œ „π™à«ß∑’Ë 1 ·≈– 2 æ∫«à“

®ÿ≈‘π∑√’¬å∑—Èß 4 ™π‘¥∑’Ëªπ‡ªóôÕπ„ππÈ”∫√‘‚¿§œ ¡’

Õ—µ√“≈¥≈ß ‚¥¬‡©æ“– Coliforms ´÷Ëß‡ªìπ “‡Àµÿ

 ”§—≠∑’Ë ÿ¥∑’Ë∑”„ÀâπÈ”∫√‘‚¿§œ  ‰¡à‡¢â“¡“µ√∞“π ‚¥¬

≈¥≈ß®“°√âÕ¬≈– 17.2 „π™à«ß°àÕπ∫—ß§—∫„™â GMP

∂÷ß√–¬–‡«≈“ºàÕπº—π‡À≈◊Õ‡æ’¬ß√âÕ¬≈– 9.2 „π™à«ß

À≈—ß∫—ß§—∫„™â°—∫ºŸâº≈‘µ∑ÿ°√“¬ Coliforms ‡ªìπ

°≈ÿà¡®ÿ≈‘π∑√’¬å∑’Ë∫àß™’È ÿ¢≈—°…≥–§«“¡ –Õ“¥∑“ß

 ÿ¢“¿‘∫“≈ (sanitation indicator) ÷́Ëß∫“ß “¬æ—π∏åÿ

®—¥‡ªìπ®ÿ≈‘π∑√’¬å°àÕ‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√  ‡™àπ

Enteropathogenic E. coli ‚¥¬∑—Ë«‰ª “¡“√∂µ√«®

æ∫ Coliforms ‰¥â∑—Ë«‰ª„π ‘Ëß·«¥≈âÕ¡·≈–·À≈àß

πÈ”∏√√¡™“µ‘√«¡∑—Èß·À≈àß‚ ‚§√°·≈–πÈ”∑‘Èß „π

°√–∫«π°“√º≈‘µÕ“À“√À√◊ÕπÈ”∫√‘‚¿§œ  ºŸâº≈‘µµâÕß

§«∫§ÿ¡§ÿ≥¿“æ¥â“π ÿ¢≈—°…≥–‰¡à„Àâ¡’°“√ªπ‡ªóôÕπ
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«‘∏’°“√≈â“ß∑”§«“¡ –Õ“¥¢Õß¿“™π–∫√√®ÿ‚¥¬

 ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“„πªï æ.».

2535(4) æ∫ ∂“π∑’Ëº≈‘µπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿ

ªî¥ π‘∑¡’«‘∏’°“√≈â“ß¿“™π–∑’Ë‰¡à∂Ÿ°µâÕß√âÕ¬≈–

30.5 ·≈–°“√≈â“ß∑’Ë‰¡à∂Ÿ°µâÕß‡ªìπ “‡Àµÿ¢Õß°“√

ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å„πº≈‘µ¿—≥±å „π¢âÕ°”Àπ¥

GMP µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢(7) ∑’Ë„™â

∫—ß§—∫ºŸâº≈‘µπÈ”∫√‘‚¿§œ  „πªí®®ÿ∫—π¡’¢âÕ°”Àπ¥

¢âÕ 5.3 ‡°’Ë¬«°—∫¿“™π–∫√√®ÿ ÷́Ëß√–∫ÿ„ÀâºŸâº≈‘µ∑’Ë„™â

¿“™π–∫√√®ÿ∑’Ë„™â‰¥âÀ≈“¬§√—ÈßµâÕß¥”‡π‘π°“√≈â“ß

∑”§«“¡ –Õ“¥¿“™π–·≈–Ω“¥â«¬πÈ”¬“∑”§«“¡

 –Õ“¥∑’Ë¡’ª√– ‘∑∏‘¿“æ ·¬°‡°Á∫¿“™π–‡ªìπ —¥ à«π

¡’¡“µ√°“√ªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å·≈–

µâÕßµ√«® Õ∫§«“¡ –Õ“¥¢Õß¿“™π–∫√√®ÿÕ¬à“ß

 ¡Ë”‡ ¡Õ ¢âÕ°”Àπ¥∑’ËºŸâº≈‘µµâÕßªØ‘∫—µ‘µ“¡π’È

®–∑”„Àâ§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§œ  ‰¥â¡“µ√∞“π Ÿß¢÷Èπ

´÷Ëß Õ¥§≈âÕß°—∫º≈«‘‡§√“–ÀåπÈ”∫√‘‚¿§∫√√®ÿ„π∂—ß

¢π“¥ 5 - 20 ≈‘µ√ (µ“√“ß∑’Ë 2) ÷́Ëß¡’®”π«π

µ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π≈¥≈ß®“°√âÕ¬≈– 33.5

‡ªìπ 25.8 ¿“¬À≈—ß¡’°“√∫—ß§—∫„™â GMP ‡™àπ‡¥’¬«

°—∫πÈ”∫√‘‚¿§œ  ∑’Ë∫√√®ÿ„π¢«¥¢π“¥ 500 - 1,500

´’´’ ¡’®”π«π√âÕ¬≈–¢Õßµ—«Õ¬à“ß‰¡à‡¢â“¡“µ√∞“π

≈¥≈ß®“°√âÕ¬≈– 15.8 „π™à«ß°àÕπ°“√∫—ß§—∫„™â

GMP ‡ªìπ√âÕ¬≈– 8.1 À≈—ß°“√∫—ß§—∫„™â GMP

Õ¬à“ß‰√°Áµ“¡°“√µ√«®æ∫Õ—µ√“°“√ªπ‡ªóôÕπ¢Õß

E. coli ·≈– C. perfringens ∑’Ë‡æ‘Ë¡¢÷Èπ„π¿“™π–

∫√√®ÿª√–‡¿∑∂—ß (5 - 20 ≈‘µ√) ∫àß™’È∂÷ß ÿ¢≈—°…≥–

°“√º≈‘µ¬—ß‰¡à¥’æÕ ‡æ√“– E. coli ‰¥â„π≈”‰ â§π

·≈– —µ«å ∂â“æ∫ E. coli · ¥ß«à“¡’°“√ªπ‡ªóôÕπ¡“

®“°Õÿ®®“√– (fecal contamination)  à«π

C. perfringens æ∫ªπ‡ªóôÕπ‰¥â„π¥‘π ΩÿÉπ≈–ÕÕß

·≈– ‘Ëß·«¥≈âÕ¡(15)

°“√‡ΩÑ“√–«—ß§ÿ≥¿“æπÈ”∫√‘‚¿§œ À≈—ß«“ß

®”Àπà“¬·≈â«„π°√ÿß‡∑æœ ·≈–®—ßÀ«—¥„π‡¢µ 1, 2

Õ’° 10 ®—ßÀ«—¥ ‚¥¬Àπà«¬ß“π “∏“√≥ ÿ¢¢Õß√—∞

æ∫«à“ À≈—ß∫—ß§—∫„™â GMP °—∫ºŸâº≈‘µ∑ÿ°√“¬ πÈ”

∫√‘‚¿§œ ¡’§ÿ≥¿“æ¥’¢÷Èπ (µ“√“ß∑’Ë 3) ¬°‡«âπ

®—ßÀ«—¥ ¡ÿ∑√ª√“°“√  √–∫ÿ√’ ·≈–≈æ∫ÿ√’ ®“°¢âÕ¡Ÿ≈

°“√‡°Á∫µ—«Õ¬à“ß¢Õß®—ßÀ«—¥¥—ß°≈à“«æ∫«à“™à«ß‡«≈“

∑’Ë 1 ‡®â“Àπâ“∑’Ë‡°Á∫µ—«Õ¬à“ßπÈ”∫√‘‚¿§œ „π¿“™π–

∫√√®ÿ∑—Èßª√–‡¿∑¢«¥·≈–∂—ß ·µà„π™à«ß‡«≈“∑’Ë 2

À≈—ß∫—ß§—∫„™â GMP °—∫ºŸâº≈‘µ∑ÿ°√“¬ ‡®â“Àπâ“∑’Ë

‡°Á∫µ—«Õ¬à“ßπÈ”∫√‘‚¿§œ ª√–‡¿∑∂—ß¡“«‘‡§√“–Àå

∑—ÈßÀ¡¥ ´÷Ëß®“°º≈«‘‡§√“–ÀåπÈ”ª√–‡¿∑∂—ßæ∫«à“¡’

ªí≠À“‡°’Ë¬«°—∫®ÿ≈‘π∑√’¬å¡“°°«à“πÈ”ª√–‡¿∑¢«¥

·≈–°“√∑’Ë‡°Á∫µ—«Õ¬à“ßª√–‡¿∑∂—ßÕ“®‡ªìπ‡æ√“–

‡®â“Àπâ“∑’Ë‰¥â∑”°“√∑¥ Õ∫‡∫◊ÈÕßµâπ¥â«¬™ÿ¥∑¥ Õ∫

Õ¬à“ßßà“¬¡“·≈â««à“µ—«Õ¬à“ß¥—ß°≈à“«‰¡à‡¢â“¡“µ√∞“π

·≈–¬—ß‰¡à‰¥â·®âß„ÀâºŸâº≈‘µ¥”‡π‘π°“√ª√—∫ª√ÿß·°â‰¢

‡π◊ËÕß®“°µâÕß‡°Á∫µ—«Õ¬à“ß´È”‡æ◊ËÕµ√«®¬◊π¬—π«à“‰¡à‰¥â

¡“µ√∞“π®√‘ß ‡æ√“–º≈°“√µ√«® Õ∫‡∫◊ÈÕßµâπ¥â«¬

™ÿ¥∑¥ Õ∫‰¡à “¡“√∂π”‰ª„™â¥”‡π‘π°“√∑“ß

°ÆÀ¡“¬‰¥â  „π à«π¢Õß‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…

æ∫«à“„π°√ÿß‡∑æœ ¡’Õ—µ√“°“√ªπ‡ªóôÕπ¢Õß

C. perfringens ∑’Ë‡æ‘Ë¡¢÷Èπ¿“¬À≈—ß∫—ß§—∫„™â GMP

Õ“®‡π◊ËÕß®“°ºŸâº≈‘µ¬—ß¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®„π

°“√§«∫§ÿ¡ ·≈–ªÑÕß°—π°“√ªπ‡ªóôÕπ®“°‡√◊ËÕß

¥—ß°≈à“« ∑—Èßπ’ÈÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß§«√‡¢â“‰ª

·π–π”„ÀâºŸâª√–°Õ∫°“√π”√–∫∫ HACCP π”‰ª

·°â‰¢ª√—∫ª√ÿß‰¡à„Àâ‡°‘¥°“√ªπ‡ªóôÕπ‡π◊ËÕß®“°‡™◊ÈÕ

C. perfringens

¢âÕ°”Àπ¥  GMP  ∑’Ë§√Õ∫§≈ÿ¡°“√ªÑÕß°—π

°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å„π∑ÿ°¢—ÈπµÕπ¢Õß°“√º≈‘µ

 “¡“√∂∑”„ÀâπÈ”∫√‘‚¿§∫√√®ÿ¿“™π–ªî¥ π‘∑¡’

§ÿ≥¿“æ¥’¢÷Èπ À“°ºŸâº≈‘µ¥”‡π‘π°“√µ“¡¢âÕ°”Àπ¥

GMP Õ¬à“ß‡§√àß§√—¥ ·≈–‡®â“Àπâ“∑’Ë¢Õß√—∞∑’Ë§«∫§ÿ¡

§ÿ≥¿“æ¢ÕßπÈ”¡’§«“¡‡¢â¡ß«¥µàÕ°“√µ√«® Õ∫

 ∂“π∑’Ëº≈‘µ  §ÿ≥¿“æπÈ”∫√‘‚¿§œ  ∑’Ë‰¥â¡“µ√∞“π
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§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢ÕßπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑ ªî¬¡“»  ·®à¡»√’ ·≈–§≥–

®– àßº≈„ÀâºŸâ∫√‘‚¿§§π‰∑¬‰¥â¥◊Ë¡πÈ”∑’Ë –Õ“¥

ª≈Õ¥¿—¬  ·≈–¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’

 √ÿª

®“°°“√»÷°…“§ÿ≥¿“æ¢ÕßπÈ”∫√‘‚¿§„π

¿“™π–∫√√®ÿªî¥ π‘∑¿“¬À≈—ß®“°∑’Ë°√–∑√«ß

 “∏“√≥ ÿ¢ ‰¥âÕÕ°¢âÕ°”Àπ¥  GMP À√◊ÕÀ≈—°‡°≥±å

«‘∏’∑’Ë¥’„π°“√º≈‘µ ‡æ◊ËÕ„™â∫—ß§—∫µ“¡°ÆÀ¡“¬„Àâ

ºŸâº≈‘µπÈ”∫√‘‚¿§„π∫√√®ÿ¿“™π–ªî¥ π‘∑µâÕß

¥”‡π‘π°“√§«∫§ÿ¡·≈–µ√«® Õ∫§ÿ≥¿“æ¢Õß

º≈‘µ¿—≥±åÕ¬à“ß ¡Ë”‡ ¡Õ ‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ

¢Õß®ÿ≈‘π∑√’¬ǻ ÷Ëß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„ÀâπÈ”∫√‘‚¿§œ

‰¡à‰¥â¡“µ√∞“ππ—Èπæ∫«à“ Õ—µ√“°“√µ√«®æ∫®ÿ≈‘π∑√’¬å

„ππÈ”∫√‘‚¿§œ ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ πÈ”∫√‘‚¿§œ

∑’Ë∫√√®ÿ„π¿“™π–ª√–‡¿∑¢«¥¢π“¥∫√√®ÿ 500 -

1,500 ´’´’ ¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π‡æ‘Ë¡¢÷Èπ¿“¬À≈—ß

ºŸâº≈‘µ¥”‡π‘π°“√µ“¡¢âÕ°”Àπ¥ GMP ‡™àπ‡¥’¬«

°—∫πÈ”∫√‘‚¿§œ ∑’Ë∫√√®ÿ∂—ß¢π“¥∫√√®ÿ  5 - 20  ≈‘µ√

∑’Ë¿“æ‚¥¬√«¡¡’Õ—µ√“°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å≈¥≈ß

Õ¬à“ß‰√°Áµ“¡ºŸâº≈‘µπÈ”∫√‘‚¿§∑’Ë∫√√®ÿ∂—ß¬—ß§ßµâÕß
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„π®—ßÀ«—¥¿“§°≈“ß®”π«π  8  „π  11  ®—ßÀ«—¥ ¡’

®”π«π√âÕ¬≈–¢Õßµ—«Õ¬à“ß∑’Ë‰¡à‡¢â“¡“µ√∞“π≈¥≈ß

„π™à«ßÀ≈—ß°“√„™â¢âÕ°”Àπ¥  GMP „π 3 ®—ßÀ«—¥∑’Ë

¡’Õ—µ√“°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å‰¡à≈¥≈ß Õ“®‡π◊ËÕß®“°
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∂—ß¢π“¥ 5 - 20 ≈‘µ√ ´÷ËßºŸâº≈‘µ à«π„À≠àπ”∂—ß„™â
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¿“¬À≈—ß®“°°“√„™â¢âÕ°”Àπ¥ GMP §ÿ≥¿“æ¢Õß

πÈ”∫√‘‚¿§∫√√®ÿ„π¿“™π–ªî¥ π‘∑¡’Õ—µ√“°“√
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∑—ÈßºŸâª√–°Õ∫°“√§«√æ—≤π“√–∫∫°“√º≈‘µ ‡™àπ

π”√–∫∫ HACCP ‡¢â“‰ª·°â‰¢·≈–ª√—∫ª√ÿßªí≠À“

§ÿ≥¿“æπÈ”∫√‘‚¿§„π¿“™π–∫√√®ÿªî¥ π‘∑∑’Ë¬—ß§ß

¡’Õ¬Ÿà‡æ◊ËÕ§ÿâ¡§√Õß§«“¡ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘‚¿§

°‘µµ‘°√√¡ª√–°“»
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®ÿ≈™’««‘∑¬“  ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√

( à«π„πª√–‡∑») °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å∑’Ë

™à«¬µ√«®«‘‡§√“–Àåµ—«Õ¬à“ß®πß“π«‘®—¬π’È ”‡√Á®≈ÿ≈à«ß
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Microbiological Quality of  Drinking Water in Sealed Container

after Enforcement of GMP Regulation

Piyamas Jamsri Anothai Sritonchai and Ladapan Saengklai

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

ABSTRACT The  Ministry of Public Health has promulgated GMP (Good manufacturing practice) regulation

No. 220 (BE 2001) for drinking water in sealed container  to enforce the manufacturers implementing quality

control and investigation of their products. In order to study microbial contamination in  drinking water in sealed

container after enforcement of GMP regulation, Bureau of Quality and Safety of Food, Department of Medical

Sciences examined the samples, in total 2,763, of drinking water in sealed container produced in Bangkok

and other 10 provinces  during 1 October, 1997 to 31 July, 2005. The duration of GMP regulation was divided

into 2  phases, the first was duration before enforcement  and  the  GMP rules were enforced only to the new

firms. The second  phase was duration that all producers must follow the GMP requirement. The results of sample

analysis in  phase 1 and  phase 2 showed  the percentage of  poor quality  sample as 19.3  and 10.7%,

respectively. The statistics test indicated  that  the result in phase 1 was significantly different from phase 2

(P < 0.05). Analytical  result of 500 - 1500 mL (cc)  drinking water in sealed container showed decreased

rate of non-complied samples as the percentage of 15.8 and  8.1, respectively. The 5 - 20 Liter samples also

showed  rate of poor quality samples as the percentage of 33.5 and 25.8, respectively.  Surveillance of  drinking

water in sealed container quality in Bangkok and other 10 provinces by the state authorities after GMP

enforcement revealed that the rate of poor quality samples diminished in all areas except in 3 provinces, those

were Saraburi, Samut Prakan and Lop Buri. Consequently, it can be concluded that enforcement of GMP

regulation under authorities of Ministry of Public Health promotes higher standard level of the production and

microbial contamination of drinking water in sealed  container will be lessened.

Key words :  drinking water in sealed container, GMP, microbiological quality


