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‡æÁ≠»√’ √Õ¥¡“* æŸπ∑√—æ¬å «‘√ÿÃÀ°ÿ≈** «√“¿“ ¡À“°“≠®π°ÿ≈*** π‘√™“ «ß…å®‘π¥“**

Õ√…“  ÿ¥‡∏’¬√°ÿ≈**** ·≈–°π°æ√√≥ »√’¡‚π¿“…**

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

**°√¡ª√–¡ß ∂ππæÀ≈‚¬∏‘π °√ÿß‡∑æœ 10900   ***¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å ∂ππæÀ≈‚¬∏‘π °√ÿß‡∑æœ 10900

****¡À“«‘∑¬“≈—¬¡À‘¥≈ ∂ππæ√–√“¡ 4 °√ÿß‡∑æœ 10400

°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— ‡™◊ÈÕ Vibrio parahaemolyticus

®“°°“√∫√‘‚¿§°ÿâß„π‡¢μ°√ÿß‡∑æ¡À“π§√

∫∑§—¥¬àÕ Vibrio parahaemolyticus ‡ªìπ·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥‚√§°√–‡æ“–·≈–≈”‰ âÕ—°‡ ∫·≈–μ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥

æ∫Õÿ∫—μ‘°“√≥å¢Õß‡™◊ÈÕ‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…∑’Ë∑”„Àâ‡°‘¥°“√√–∫“¥„πª√–‡∑»‰∑¬‡π◊ËÕß®“°∫√‘‚¿§

Õ“À“√∑–‡≈ ¥—ßπ—Èπ®÷ß¡’«—μ∂ÿª√– ß§å∑’Ë®–ª√–‡¡‘π°“√‰¥â√—∫ —¡º— ‡™◊ÈÕ V. parahaemolyticus ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ”À√—∫

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß μ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“ °ÿâß ¥ 100 μ—«Õ¬à“ß °ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß 30 μ—«Õ¬à“ß „™â«‘∏’°“√

ª√–‡¡‘πμ“¡À≈—°°“√¢Õß§≥–°√√¡“∏‘°“√Õ“À“√√–À«à“ßª√–‡∑» “¢“ ÿ¢≈—°…≥–¢ÕßÕ“À“√ (Codex Committee of Food

Hygiene) ª√–°Õ∫¥â«¬°“√«‘‡§√“–Àåª√‘¡“≥‡™◊ÈÕ V. parahaemolyticus ∑’Ëªπ‡ªóôÕπ„π°ÿâß ¥ »÷°…“À“πÈ”Àπ—°¢Õß°ÿâß·™à

πÈ”ª≈“·≈–æ≈à“°ÿâß √«¡∑—Èßæƒμ‘°√√¡°“√∫√‘‚¿§‚¥¬„™â·∫∫ —¡¿“…≥å·≈–°“√ —¡¿“…≥åª√–™“°√ 1,000 §π πÕ°®“°π—Èπ

¬—ß®”‡ªìπμâÕß„™â¢âÕ¡Ÿ≈ ◊∫§âπ„πª√–‡∑»·≈–μà“ßª√–‡∑»§”π«≥√à«¡¥â«¬ §◊Õ º≈«‘‡§√“–Àåª√‘¡“≥ V. parahaemolyticus

„π°ÿâß ¥ 100 μ—«Õ¬à“ß ª√‘¡“≥‡™◊ÈÕ¥—ß°≈à“«∑’Ë‡ªìπ “¬æ—π∏ÿå°àÕ‚√§√âÕ¬≈– 2.7 ·≈–ª√‘¡“≥°“√ªπ‡ªóôÕπ‡™◊ÈÕ∑’Ë¡’‚Õ°“ ‡°‘¥

°“√ªπ‡ªóôÕπ„π§π 10,000 cfu/°√—¡ ®“°º≈°“√»÷°…“√«¡°—∫¢âÕ¡Ÿ≈ ◊∫§âπ‰¥â§«“¡πà“®–‡ªìπ°“√‰¥â√—∫ —¡º— ‡™◊ÈÕ “¬æ—π∏ÿå

°àÕ‚√§ V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß 1,325 §π/ªï/ª√–™“°√· π§π ¢âÕ¡Ÿ≈∑’Ë‰¥â»÷°…“§√—Èßπ’È “¡“√∂„™â„π

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õß‡™◊ÈÕ V. parahaemolyticus „πª√–‡∑»‰∑¬μàÕ‰ª

¢âÕ¡Ÿ≈ª√–°Õ∫°“√ª√–‡¡‘π°“√‰¥â√—∫ —¡º—  ‰¥â·°à

¢âÕ¡Ÿ≈°“√∫√‘‚¿§Õ“À“√∑’Ëªπ‡ªóôÕπÕ—πμ√“¬ ª√‘¡“≥

Õ“À“√∑’Ë∫√‘‚¿§„π·μà≈–§√—Èß ª√‘¡“≥°“√ªπ‡ªóôÕπ

„π«—μ∂ÿ¥‘∫  ÿ¢≈—°…≥–·≈–°√–∫«π°“√º≈‘μÕ“À“√

°“√∫√√®ÿ °“√¢π àß °“√‡°Á∫√—°…“ °“√‡μ√’¬¡Õ“À“√

‡ªìπμâπ °“√À“¢âÕ¡Ÿ≈®“°ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß ‡™àπ

 —ß§¡ ‡»√…∞°‘® «—≤π∏√√¡æ◊Èπ∞“π Õ“¬ÿ ‡æ»

æ◊Èπ∑’Ë ”√«® Õÿªπ‘ —¬ §«“¡™Õ∫ ·≈–ª√‘¡“≥°“√

°àÕ‚√§ (Dose response)(1, 2) ¢ÕßºŸâ∫√‘‚¿§∑’Ë‰¥â√—∫

 —¡º— 

∫∑π”

°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â √—∫ —¡º— 

(Exposure assessment) ‡ªìπ°√–∫«π°“√ª√–‡¡‘π

§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ ‡°‘¥Õ—πμ√“¬®“°ª√‘¡“≥

·≈–§«“¡∂’Ë¢Õß°“√∫√‘‚¿§Õ“À“√∑’Ë¡’°“√ªπ‡ªóôÕπ

´÷ËßºŸâ∫√‘‚¿§¡’‚Õ°“ ‰¥â√—∫∑ÿ°¢—ÈπμÕπ¢ÕßÀà«ß‚ à́

Õ“À“√®“°¢âÕ¡Ÿ≈∑—Èß‡™‘ß§ÿ≥¿“æ·≈–ª√‘¡“≥ ‚¥¬

°“√·®°·®ß§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ „π°“√

‡®Á∫ªÉ«¬ (Probability distribution of infection)

‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ √â“ß√Ÿª·∫∫∑“ß§≥‘μ»“ μ√å

∑’Ë· ¥ßª√‘¡“≥‡™◊ÈÕ°àÕ‚√§®“°°“√‰¥â√—∫ —¡º— 
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°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— ‡ªìπ

 à«πÀπ÷Ëß¢Õß°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß´÷ËßμâÕß„™âÀ≈—°

°“√∑“ß ∂‘μ‘‡ªìπæ◊Èπ∞“π ”§—≠ ‚¥¬«‘‡§√“–Àå§«“¡

πà“®–‡ªìπ∑’Ë®–‡°‘¥Õÿ∫—μ‘°“√≥åμà“ß Ê √«¡∂÷ß§«“¡

‡ ’¬À“¬ ·≈–§«“¡√ÿπ·√ß¢ÕßÕÿ∫—μ‘°“√≥åπ—ÈπÊ À≈—°

 ∂‘μ‘∑’Ë‡≈◊Õ°„™â¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–¢Õß¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

°“√»÷°…“(3, 4)

Vibrio parahaemolyticus ‡ªìπ®ÿ≈‘π∑√’¬å

∑’Ë°àÕ„Àâ‡°‘¥‚√§∑“ß‡¥‘πÕ“À“√ ®“° √ÿª√“¬ß“π

‡ΩÑ“√–«—ß‚√§°Õß√–∫“¥«‘∑¬“ªï 2542 - 2544

æ∫Õÿ∫—μ‘°“√≥å¢Õß‡™◊ÈÕ‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‡™◊ÈÕ‚√§

Õ“À“√‡ªìπæ‘…∑’Ë∑”„Àâ‡°‘¥°“√√–∫“¥„πª√–‡∑»

‰∑¬(5, 6, 7) ‡π◊ËÕß®“°‡™◊ÈÕπ’Èæ∫‰¥â∑—Ë«‰ª„ππÈ”∑–‡≈∑’Ë¡’

§«“¡‡§Á¡√–¥—∫μË”®π∂÷ß√–¥—∫ Ÿß ∑”„ÀâÕ“À“√∑–‡≈

‡°‘¥°“√ªπ‡ªóôÕπ “¬æ—π∏ÿå°àÕ‚√§‡ªìπª√–®”

ª√–‡∑»„π°≈ÿà¡‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâμà“ß

¬Õ¡√—∫«à“‡ªìπªí≠À“ ”§—≠¢Õß°“√√–∫“¥‚√§

∑“ß‡¥‘πÕ“À“√ ®“°°“√»÷°…“∑’Ëºà“π¡“ “¡“√∂

·¬°‡™◊ÈÕπ’È®“°πÈ”∑–‡≈ ·≈–Õ“À“√∑–‡≈ ‚¥¬μ√«®

æ∫‰¥â„π∑ÿ°™à«ßƒ¥Ÿ°“≈¢Õßªï(6)

‡π◊ËÕß®“°¬—ß‰¡à¡’°“√»÷°…“∑’Ë‡ªìπ√Ÿª∏√√¡

∑“ß§≥–ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“°“√‰¥â√—∫ —¡º— ¢Õß

V. parahaemolyticus ®“°°“√∫√‘‚¿§Õ“À“√∑–‡≈

∑’Ëπ‘¬¡∫√‘‚¿§¢Õßª√–‡∑»‰∑¬ «—μ∂ÿª√– ß§å

‡æ◊ËÕª√–‡¡‘πÕ—πμ√“¬®“°‚Õ°“ °“√‰¥â√—∫ —¡º— ‡™◊ÈÕ

V. parahaemolyticus „πÕ“À“√®“° —μ«åπÈ”∑’Ë‡πâπ

·À≈àßº≈‘μ ‡™àπ °ÿâß ÷́Ëß‡ªìπÕ“À“√∑–‡≈∑’Ë§π‰∑¬

¡’§«“¡π‘¬¡„π°“√∫√‘‚¿§ Ÿß  à«π„À≠à¡“®“°°“√

‡æ“–‡≈’È¬ß —μ«åπÈ”™“¬Ωíòß∑–‡≈ πÈ”∑’Ë„™â‡≈’È¬ß‡ªìπ

πÈ”‡§Á¡®÷ß¡’‚Õ°“ ‡°‘¥°“√ªπ‡ªóôÕπ‰¥âßà“¬·≈–

¡’§«“¡‡ ’Ë¬ß Ÿß ‚¥¬«‘‡§√“–Àå®“° 3 ªí®®—¬ §◊Õ

1) ≈—°…≥–°“√∫√‘‚¿§¡’Õ‘∑∏‘æ≈μàÕ§«“¡‡ ’Ë¬ß¢Õß

‡™◊ÈÕμà“ß Ê „πÕ“À“√ ‡™àπ æƒμ‘°√√¡°“√∫√‘‚¿§

Õ“À“√ ÿ°·≈–√—∫ª√–∑“π∑—π∑’®–¡’§«“¡‡ ’Ë¬ßμË”°«à“

Õ“À“√∑’Ëπ‘¬¡∫√‘‚¿§¥‘∫ À√◊Õ°÷Ëß ÿ°°÷Ëß¥‘∫

2) °“√‡°Á∫Õ“À“√‰«âÀ≈—ßª√ÿß‡ √Á®‡ªìπ‡«≈“π“π

‡ªìπÕ“À“√∑’Ë¡’Õÿ∫—μ‘°“√≥å„π°“√√–∫“¥∫àÕ¬§√—Èß

· ¥ß∂÷ß§«“¡‡ ’Ë¬ß∑’Ë Ÿß°«à“Õ“À“√∑’Ë¡’Õÿ∫—μ‘°“√≥å

πâÕ¬§√—ÈßÀ√◊Õ‰¡à‡§¬¡’Õÿ∫—μ‘°“√≥å‡≈¬ ·≈– 3) ·À≈àß

º≈‘μ∑’Ë¡’°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ V. parahaemolyticus

∑”„Àâº≈‘μ¿—≥±åπ—Èπ¡’§«“¡‡ ’Ë¬ß„π°“√ªπ‡ªóôÕπ

¢Õß‡™◊ÈÕ‡™àπ‡¥’¬«°—π ¥—ßπ—Èπº≈‘μ¿—≥±å∑’Ë¡“®“°∑–‡≈

·≈–ºà“π°√–∫«π°“√º≈‘μ·∫∫æ◊Èπ∫â“π„π∫√‘‡«≥∑’Ë

¡’§«“¡‡ ’Ë¬ßμàÕ°“√ªπ‡ªóôÕπ Ÿß ®–‡°‘¥º≈°√–∑∫

√ÿπ·√ßμàÕ§«“¡ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘‚¿§ ¡’°“√

√«∫√«¡¢âÕ¡Ÿ≈æ◊Èπ∞“π‡√‘Ë¡μâπ®“°°“√ ◊∫§âπÀ≈—°∞“π

∑“ß«‘™“°“√∑’Ë¡’ºŸâ»÷°…“¡“·≈â« ‡™àπ ¢âÕ¡Ÿ≈°“√

√–∫“¥«‘∑¬“ §«“¡‡ªìπæ‘… ‚Õ°“ ‡ ’Ë¬ß·≈–º≈

°√–∑∫ ®“°μ”√“ ß“π«‘®—¬ ‡Õ° “√«‘™“°“√ «“√ “√

‡Õ° “√ª√–°Õ∫°“√ª√–™ÿ¡ ∑—Èß„π·≈–πÕ°ª√–‡∑»

®“°°Õß√–∫“¥«‘∑¬“ °√¡Õπ“¡—¬ °√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å °√¡ª√–¡ß °√¡§«∫§ÿ¡¡≈æ‘…

¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

WHO ·≈– USFDA ‡ªìπμâπ  ”À√—∫¢âÕ¡Ÿ≈∑’Ë‰¡à

 “¡“√∂ ◊∫§âπ‰¥â §≥–ºŸâ«‘®—¬®–∑”°“√∑¥≈Õß„π

√Ÿª·∫∫¢Õß Small scale experimental design

‡™àπ √Ÿª·∫∫°“√∫√‘‚¿§Õ“À“√ À√◊Õª√‘¡“≥‡™◊ÈÕ

V. parahaemolyticus „π∫“ß¢—ÈπμÕπ¢ÕßÀà«ß‚´à

°“√º≈‘μ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ∑“ß«‘∑¬“»“ μ√å

„™âª√–°Õ∫°“√ª√–‡¡‘π‚Õ°“ °“√‰¥â√—∫ —¡º— ¢Õß

‡™◊ÈÕ V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß

¿“¬„πª√–‡∑»‰∑¬(1, 2)

Kaysner ·≈–§≥–(8) »÷°…“Õ—μ√“°“√

°àÕ‚√§æ∫«à“ Õ—μ√“ à«π¢Õß‡™◊ÈÕ “¬æ—π∏ÿå∑’Ë°àÕ‚√§

°—∫ª√‘¡“≥‡™◊ÈÕ∑—ÈßÀ¡¥∑’Ë West Coast §‘¥‡ªìπ

√âÕ¬≈– 3 ∑’Ë Gulf Coast ·≈–∑’ËÕ◊ËπÊ „πª√–‡∑»

 À√—∞Õ‡¡√‘°“§‘¥‡ªìπ√âÕ¬≈– 0.2 ·≈– 0.3

μ“¡≈”¥—∫ √“¬ß“π°Õßæ—≤π“Õÿμ “À°√√¡ —μ«åπÈ”
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°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— ‡™◊ÈÕ Vibrio parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß ‡æÁ≠»√’  √Õ¥¡“ ·≈–§≥–

°√¡ª√–¡ß (2547)(9) æ∫ “¬æ—π∏ÿå°àÕ‚√§§‘¥‡ªìπ

ª√–¡“≥√âÕ¬≈– 2.67 „π —μ«å∑–‡≈¢Õßª√–‡∑»‰∑¬

·≈– Yam ·≈–§≥– (2000)(10) æ∫√âÕ¬≈– 38

¢Õß‡™◊ÈÕ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‡ªìπ Thermostable

Direct Hemolysin (TDH) ·≈– Kanagawa

phenomenon (KP) positive ·μà¡’‡æ’¬ß 0.8% ∂÷ß

2.5% ‡∑à“π—Èπ∑’Ë·¬°‡™◊ÈÕ‰¥â®“° —μ«å∑–‡≈  ”À√—∫

°“√ª√–‡¡‘π„π§√—Èßπ’È„™âÕ—μ√“ à«π¢Õß‡™◊ÈÕ “¬æ—π∏ÿå

∑’Ë°àÕ‚√§°—∫ª√‘¡“≥‡™◊ÈÕ∑—ÈßÀ¡¥ 2.7% : (2.7/100

= 0.027) º≈°“√»÷°…“°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ

V. parahaemolyticus ·≈– “¬æ—π∏ÿå°àÕ‚√§„π

·À≈àßπÈ” Õ“À“√∑–‡≈ ¥·≈–·ª√√Ÿª ·≈–ø“√å¡

°ÿâ ß(11) ´÷Ëß‡ªìπ°‘®°√√¡¿“¬„μâ·ºπß“π‚§√ß°“√

æ—≤π“·≈–ª√—∫ª√ÿß ÿ¢≈—°…≥–Õ“À“√ ‚¥¬»÷°…“

μ—«Õ¬à“ß°ÿâß ¥ 100 μ—«Õ¬à“ß μ√«®«‘‡§√“–Àå

‡æ◊ËÕ·®ßπ—∫®”π«π‡™◊ÈÕ V. parahaemolyticus ·∫∫

direct plate count æ∫ª√‘¡“≥‡™◊ÈÕ¡’°“√°√–®“¬

μ—Èß·μàπâÕ¬°«à“ 100 - 76,000 cfu/°√—¡  ”À√—∫

°“√ª√–‡¡‘πª√‘¡“≥°“√μÕ∫ πÕß (Dose response

assessment) ‚¥¬°“√°”Àπ¥§«“¡ —¡æ—π∏å√–À«à“ß

ª√‘¡“≥·≈–§«“¡∂’Ë∑’Ë‰¥â√—∫Õ—πμ√“¬ ‚¥¬√«∫√«¡

À≈—°∞“π∑“ß«‘™“°“√∑—Èß„π·≈–πÕ°ª√–‡∑»æ∫

«à“°“√ª√–¡“≥§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥°“√°àÕ‚√§

Gastroenteritis À√◊Õ Septicemia ‚¥¬ Sanyal and

Sen (1974)(12) ‰¡à§àÕ¬ Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß

Takikawa (1958)(13) ·≈– Aiso (1963)(14)

‡π◊ËÕß®“°¢âÕ¡Ÿ≈∑’Ë»÷°…“¡’πâÕ¬·≈–μâÕßª√–¡“≥

§«“¡‡ ’Ë¬ßπÕ°™à«ß∑’Ë¡’¢âÕ¡Ÿ≈ °“√π”º≈°“√»÷°…“

∑—Èß 3 √“¬ß“π‰ª„™â„π°“√ √â“ß·∫∫®”≈Õß®÷ß‰¡àπà“

‡™◊ËÕ∂◊Õ(15) USFDA °”Àπ¥ª√‘¡“≥°“√ªπ‡ªóôÕπ V.

parahaemolyticus ∑’ËÕπÿ≠“μ„Àâ®”Àπà“¬‰¥â(15) μâÕß

‰¡à‡°‘π°«à“ 10,000 cfu/°√—¡ „π —μ«åπÈ”®”æ«°

¡’‡ª≈◊Õ°·≈–ÀÕ¬π“ß√¡ §≥–ºŸâ«‘®—¬®÷ß„™âª√‘¡“≥

°“√ªπ‡ªóôÕπ V. parahaemolyticus 10,000 cfu/

°√—¡ ‡ªìπª√‘¡“≥∑’Ë¡’‚Õ°“ ∑”„Àâ‡°‘¥°“√°àÕ‚√§„π

¡πÿ…¬å·≈–π”‰ª„™â„π°“√ª√–‡¡‘π°“√‰¥â√—∫ —¡º— 

μàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“

»÷°…“°“√À“§«“¡πà“®–‡ªìπ„π°“√∫√‘‚¿§

°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâßª√‘¡“≥μà“ß Ê μàÕ§√—Èß¢Õß

°“√∫√‘‚¿§ ÷́Ëß‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬ ‡√◊ËÕß

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß®“° V. parahaemolyticus

„πº≈‘μ¿—≥±åÕ“À“√∑–‡≈∑’Ëπ‘¬¡∫√‘‚¿§„πª√–‡∑»

‰∑¬ ·≈–¡’‚Õ°“ μàÕ°“√‡°‘¥‚√§ ‚¥¬‰¥â√—∫‡ß‘π

 π—∫ πÿπ®“° ”π—°ß“π¡“μ√∞“πÕ“À“√·≈–

‡°…μ√·Ààß™“μ‘ (¡°Õ™.) ·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

°“√»÷°…“¡“§”π«≥√à«¡°—∫¢âÕ¡Ÿ≈®“°°“√ ◊∫§âπ

∑“ß«‘™“°“√·≈–ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß¿“¬„πª√–‡∑»

·≈–μà“ßª√–‡∑» ‡æ◊ËÕª√–‡¡‘π°“√‰¥â√—∫ —¡º— ¢Õß

V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß„π‡¢μ

°√ÿß‡∑æ¡À“π§√

»÷ °… “ª√‘ ¡ “≥°“√ªπ ‡ªóô Õπ¢Õß ‡ ™◊È Õ

V. parahaemolyticus „π°ÿâß ¥‚¥¬μ√«®«‘‡§√“–Àå

‡æ◊ËÕ·®ßπ—∫®”π«π‡™◊ÈÕ V. parahaemolyticus ·∫∫

direct plate count μ“¡√–∫ÿ„π BS 5763(16)

«— ¥ÿ

μ—«Õ¬à“ß∑¥ Õ∫

 ÿà¡‡°Á∫μ—«Õ¬à“ß°ÿâß ¥®“°μ≈“¥ ¥ 10 ·Ààß

§◊Õ μ≈“¥‡√«¥’ ª“°‡°√Á¥ «—¥∫—«¢«—≠ ª√–™“-

π‘‡«»πå 3 √—ß ‘μ ∫“ß‡¢π ∫“ß„À≠à ∫“ß°–ªî ‡∑‡«»πå

·≈– –æ“π Õß ·Ààß≈– 5 μ—«Õ¬à“ß ‡°Á∫´È” 2 §√—Èß

√«¡ 100 μ—«Õ¬à“ß
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‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Incubators (35 - 37 Ì´), pipets (1, 5,

·≈– 10 ¡‘≈≈‘≈‘μ√), glass spreading rods

(‡ âπºà“»Ÿπ¬å°≈“ß¢π“¥ 3 - 4 ¡‘≈≈‘‡¡μ√), sterile

inoculating loops (3 ¡‘≈≈‘‡¡μ√), Balance

(sensitivity 0.1 °√—¡), sterile graduated pipets

(1.0 ·≈– 10.0 ¡‘≈≈‘≈‘μ√), Screw caps sterile

Erlenmeyer flask (500 ¡‘≈≈‘≈‘μ√), Quebec colony

counter, plastic sterile petri dishes (15 Ó 150

¡‘≈≈‘‡¡μ√)

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– “√‡§¡’

2% NaCl peptone water broth (APW) pH

8.6, Thiosulphate citrate bile salt sucrose (TCBS)

agar

«‘∏’∑¥ Õ∫

- ™—Ëßμ—«Õ¬à“ß 25 °√—¡ „ à≈ß„π  Screw

caps sterile Erlenmeyer flask ¢π“¥ 500 ¡‘≈≈‘≈‘μ√

‡μ‘¡ 2% NaCl salted peptone water ≈ß„π flask

ª√‘¡“μ√ 225 ¡‘≈≈‘≈‘μ√ Õ—μ√“ à«π 1 : 10

- ∑” serial ten fold dilution ∑’Ë¡’§«“¡

‡®◊Õ®“ß 1 : 102, 1 : 103, 1 : 104 ®π∂÷ß√–¥—∫

§«“¡‡®◊Õ®“ß∑’ËμâÕß°“√ μ“¡≈”¥—∫

- ∂à“¬‡™◊ÈÕ®“°∑ÿ°√–¥—∫§«“¡‡®◊Õ®“ß

ª√‘¡“μ√ 0.3, 0.3, 0.4 ¡‘≈≈‘≈‘μ√ ≈ß„π TCBS agar

®”π«π 3 plate μàÕÀπ÷Ëß√–¥—∫§«“¡‡®◊Õ®“ß μ“¡≈”¥—∫

·≈– spread ‚¥¬„™â sterile glass spreading rod

- Õ∫‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35 - 37 Ì´ π“π

24 ™—Ë«‚¡ß ·®ßπ—∫≈—°…≥– typical ‚§‚≈π’¢Õß‡™◊ÈÕ

V. parahaemolyticus §◊Õ ‡ªìπ‡™◊ÈÕ∑’Ë‰¡à “¡“√∂„™â

πÈ”μ“≈ sucrose ‰¥â®÷ß¡’≈—°…≥–‡Àπ’¬« ¡’ ’‡¢’¬«

- ‡≈◊Õ°‚§‚≈π’®”π«π 5 ‚§‚≈π’ ‡æ◊ËÕ

μ√«®¬◊π¬—π¥â«¬ biochemical test §”π«≥®”π«π

‚§‚≈π’/°√—¡

«‘∏’°“√

¥” ‡π‘ π°“√ ‚¥¬„™â À≈— °° “√¢Õß§≥–

°√√¡“∏‘°“√Õ“À“√√–À«à“ßª√–‡∑» “¢“ ÿ¢≈—°…≥–

(Codex Committee of Food Hygiene, CCFH)(17)

»÷°…“æƒμ‘°√√¡°“√∫√‘‚¿§‚¥¬„™â·∫∫

 —¡¿“…≥å®“°ª√–™“°√ 1,000 §π §”π«≥®”π«π

§√—Èß¢Õß°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß®“°º≈

°“√ —¡¿“…≥å §”π«≥À“πÈ”Àπ—°°ÿâß„π°ÿâß·™àπÈ”ª≈“

·≈–πÈ”Àπ—°°ÿâ ß„πæ≈à“°ÿâ ß‚¥¬‡©≈’Ë¬μàÕμ—«®“°

μ—«Õ¬à“ßºŸâ¢“¬°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß®“°√â“π§â“

10 ·Ààß Ê ≈– 3 μ—«Õ¬à“ß À“§«“¡ —¡æ—π∏å¢Õß

¢âÕ¡Ÿ≈§«“¡∂’Ë°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß

(§√—Èß/ªï) °—∫πÈ”Àπ—°¢Õß°ÿâß∑’Ë∫√‘‚¿§ (°√—¡) ‚¥¬

„™â‚ª√·°√¡ Excel ·≈–π” ¡°“√∑’Ë‰¥â¡“§”π«≥

À“§«“¡πà“®–‡ªìπ„π°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“

·≈–æ≈à“°ÿâßª√‘¡“≥μà“ß Ê μàÕ§√—Èß¢Õß°“√∫√‘‚¿§

«‘ ‡ § √ “ –Àå À “ª√‘ ¡ “≥°“√ªπ ‡ªóô Õπ¢Õß ‡ ™◊È Õ

V. parahaemolyticus ª√‘¡“≥μà“ß Ê „π°ÿâß ¥®”π«π

100 μ—«Õ¬à“ß ∑”°“√μ√«®«‘‡§√“–Àå‡æ◊ËÕ·®ßπ—∫

®”π«π‡™◊ÈÕ V. parahaemolyticus ·∫∫ direct

plate count(17) ‡æ◊ËÕ„™â„π°“√§”π«≥§«“¡∂’Ë¢Õß

°“√∫√‘‚¿§

§”π«≥§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√

ªπ‡ªóôÕπ¢Õß V. parahaemolyticus √–¥—∫μà“ßÊ

„π°ÿâß ‚¥¬„™â¢âÕ¡Ÿ≈ª√‘¡“≥°“√ªπ‡ªóôÕπ √«¡°—∫

º≈®“°ß“π«‘®—¬∑’Ë ◊∫§âπ(11) ª√–‡¡‘π§«“¡∂’Ë¢Õß

ª√‘¡“≥°“√ªπ‡ªóôÕπ‚¥¬„™â Gumbelûs method(18)

ª√—∫§à“¢âÕ¡Ÿ≈§«“¡ —¡æ—π∏å√–À«à“ß§«“¡∂’Ë¢Õß

‚Õ°“ ∑’Ë®–μ√«®æ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ„π√–¥—∫

μà“ß Ê ‡æ◊ËÕ„Àâ‰¥â°“√°√–®“¬¢âÕ¡Ÿ≈„π√Ÿª·∫∫¢Õß

Gumbelûs distribution ‚¥¬À“ Reoccurrence ÷́Ëß¡’

§à“ = (®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ + 1)/≈”¥—∫∑’Ë¢Õß

μ—«Õ¬à“ß ‡™àπ ®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ = 100, ≈”¥—∫

∑’Ë¢Õßμ—«Õ¬à“ß = 1, §”π«≥ Reoccurrence =
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(100+1)/1 = 101, §”π«≥§à“ Frequency = 1/

reoccurrence ‡™àπ frequency = 1/101 = 0.009

‡ªìπμâπ ·≈–„™â‚ª√·°√¡ Excel À“ ¡°“√∑’Ë

‡À¡“– ¡®“° curve √–À«à“ßª√‘¡“≥°“√ªπ‡ªóôÕπ

¢Õß‡™◊ÈÕ„π√–¥—∫μà“ß Ê ·≈–§«“¡∂’Ë¢Õß°“√∫√‘‚¿§

‚¥¬æ‘®“√≥“®“°§à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„®

(Correlation of determination : R Square) π”

 ¡°“√∑’Ë‰¥â¡“ª√–‡¡‘π§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

°“√ªπ‡ªóôÕπ„π√–¥—∫μà“ßÊ

§”π«≥§«“¡πà“®–‡ªìπ¢Õß°“√‡®Á∫ªÉ«¬

‡π◊ËÕß®“°‡™◊ÈÕ V. parahaemolyticus(19, 20, 21)  „π°“√

‡®Á∫ªÉ«¬‡π◊ËÕß®“°°“√∫√‘‚¿§Õ“À“√∑—Èß 2 ™π‘¥∑’Ë¡’

°“√ªπ‡ªóôÕπ‡™◊ÈÕ V. parahaemolyticus ‡°‘π°«à“

104 ‡´≈≈å μàÕª√–™“°√ 100,000 §π ‚¥¬

ª√–¡“≥®“°º≈§Ÿ≥¢Õß§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

∑’Ë®–‰¥â√—∫‡™◊ÈÕ‡°‘π 10,000 ‡´≈≈å(12)  μàÕ°“√∫√‘‚¿§

1 §√—Èß Õ—μ√“‡™◊ÈÕ°àÕ‚√§ ·≈–Õ—μ√“°“√∫√‘‚¿§®“°

·∫∫ ”√«® (§π/ªï/μàÕª√–™“°√æ—π§π)  ”À√—∫

æ≈à“°ÿâß„™â√âÕ¬≈–ºŸâ∫√‘‚¿§æ≈à“°ÿâß¥‘∫ ‡°◊Õ∫¥‘∫ °÷Ëß

 ÿ°°÷Ëß¥‘∫ ‡°◊Õ∫ ÿ° ∑’Ë‰¥â®“°°“√ —¡¿“…≥å ÷́Ëß¡’

§«“¡‡ ’Ë¬ßμàÕ°“√°àÕ‚√§¡“§”π«≥√à«¡¥â«¬

º≈

°“√»÷°…“Õ—μ√“°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“·≈–

æ≈à“°ÿâß

- ®“°°“√ —¡¿“…≥åæ∫®”π«π§√—Èß¢Õß

°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß 7,233 ·≈–

6,881 §√—Èß/ªï/æ—π§π μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1 ·≈–

2) ·≈–æ∫«à“¡’ºŸâ∫√‘‚¿§‡©æ“–æ≈à“°ÿâß∑’Ë¡’°“√

∫√‘‚¿§„π≈—°…≥–·μ°μà“ß §◊Õ ¥‘∫ ‡°◊Õ∫¥‘∫ °÷Ëß

 ÿ°°÷Ëß¥‘∫ ‡°◊Õ∫ ÿ° √«¡√âÕ¬≈– 56.07 (Probability

= 0.5607) πÕ°π—Èπ∫√‘‚¿§ ÿ°√âÕ¬≈– 43.93%

(Probability = 0.4393)

°“√»÷°…“ª√‘¡“≥πÈ”Àπ—°°ÿâß·≈–§«“¡πà“®–‡ªìπ

„π°“√∫√‘‚¿§°ÿâß

- §”π«≥À“ª√‘¡“≥πÈ”Àπ—°°ÿâßÀπ÷Ëßμ—«

‚¥¬‡©≈’Ë¬‰¥â 9.0 ± 0.5 ·≈– 4.4 ± 0.5 °√—¡

„π°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâßμ“¡≈”¥—∫

- ‡¡◊ËÕ plot °√“ø√–À«à“ßª√‘¡“≥°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ„π√–¥—∫μà“ß Ê ·≈–§«“¡∂’Ë¢Õß

°“√∫√‘‚¿§ ‡¡◊ËÕ y §◊Õ§«“¡∂’Ë¢Õß°“√∫√‘‚¿§·≈–

x §◊Õª√‘¡“≥πÈ”Àπ—°°ÿâß ‰¥â ¡°“√®“°°√“ø §◊Õ

y = -0.002x2 + 0.2728x + 0.5936 ·≈–

y = -0.0055x2 + 0.3678x + 0.4296 ∑’Ë

§à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„® (Correlation of

determination : R Square) 0.881 ·≈– 0.953

 ”À√—∫°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß μ“¡≈”¥—∫ (¿“æ∑’Ë

1 ·≈–¿“æ∑’Ë 2)

- ·≈–π” ¡°“√∑’Ë‰¥â¡“§”π«≥À“§«“¡

πà“®–‡ªìπ„π°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß

ª√‘¡“≥μà“ßÊ μàÕ§√—Èß¢Õß°“√∫√‘‚¿§ (μ“√“ß∑’Ë 3

 ·≈– 4)

°“√ª√–‡¡‘π§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√

ªπ‡ªóôÕπ‡™◊ÈÕ

- º≈°“√μ√«® Õ∫ª√‘¡“≥ªπ‡ªóôÕπ‡™◊ÈÕ

V. parahaemolyticus „πμ—«Õ¬à“ß∑’Ë‡°Á∫®“°·À≈àß

®”Àπà“¬ æ∫°“√ªπ‡ªóôÕπ ®”π«π 47 μ—«Õ¬à“ß „π

ª√‘¡“≥ (cfu/°√—¡) ¥—ßπ’È 6,000, 4,500, 2,400

(2 μ—«Õ¬à“ß), 1,300, 1,100, 950, 850, 550,

250, 150 (2 μ—«Õ¬à“ß), 100 (2 μ—«Õ¬à“ß) ·≈–

50 (33 μ—«Õ¬à“ß) ·≈–®“°°“√ ◊∫§âπ¢âÕ¡Ÿ≈(11)

æ∫√“¬ß“π°“√ªπ‡ªóôÕπ ®”π«π 53 μ—«Õ¬à“ß

„πª√‘¡“≥ (cfu/°√—¡) 76,000, 9,500, 4,000,

3,400, 2,600, 2,100, 1,700, 1,200, 1,200,

1,100, 800, 760, 50 (41 μ—«Õ¬à“ß) π”ª√‘¡“≥

°“√ªπ‡ªóôÕπ∑—Èß 100 μ—«Õ¬à“ß‰ªÀ“§«“¡∂’Ë¢Õß

°“√ªπ‡ªóôÕπ
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®”π«πºŸâ∫√‘‚¿§ (·∫∫ ”√«®) 660 21 171 94 21 11 17 5 1,000

√âÕ¬≈–¢ÕßºŸâ∫√‘‚¿§ (·∫∫ ”√«®) 66 2.1 17.1 9.4 2.1 1.1 1.7 0.5 100

®”π«π§√—Èß¢Õß°“√∫√‘‚¿§

(μàÕ 1,000 §π)1 - 21 2,052 2,256 756 528 1,020 600 7,233

μ“√“ß∑’Ë 1 ®”π«π§√—Èß¢Õß°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“®“°°“√ ”√«®

§«“¡∂’Ë„π°“√∫√‘‚¿§ (§√—Èß/ªï)

0 1 12 24 36 48 60 >60 √«¡

§«“¡∂’Ë„π°“√∫√‘‚¿§ >60 §√—Èß/ªï ‡¡◊ËÕπ”‰ª§”π«≥·∑π¥â«¬®”π«π 120 §√—Èß/ªï  1 §”π«≥®“°§«“¡∂’Ë„π°“√∫√‘‚¿§

(§√—Èß/ªï) Ó ®”π«πºŸâ∫√‘‚¿§ (·∫∫ ”√«®)

®”π«πºŸâ∫√‘‚¿§ (·∫∫ ”√«®) 747 17 117 66 9 9 18 17  1,000

√âÕ¬≈–¢ÕßºŸâ∫√‘‚¿§ (·∫∫ ”√«®) 74.7 1.7 11.7 6.6 0.9 0.9 1.8 1.7 100

®”π«π§√—Èß¢Õß°“√∫√‘‚¿§

(μàÕ 1,000 §π)1 - 17 1,404 1,584 324 432 1,080 2,040 6,881

μ“√“ß∑’Ë 2 ®”π«π§√—Èß¢Õß°“√∫√‘‚¿§æ≈à“°ÿâß®“°°“√ ”√«®

§«“¡∂’Ë„π°“√∫√‘‚¿§ (§√—Èß/ªï)

0 1 12 24 36 48 60 >60 √«¡

§«“¡∂’Ë„π°“√∫√‘‚¿§ >60 §√—Èß/ªï ‡¡◊ËÕπ”‰ª§”π«≥·∑π¥â«¬®”π«π 120 §√—Èß/ªï 1 §”π«≥®“°§«“¡∂’Ë„π°“√∫√‘‚¿§

(§√—Èß/ªï) Ó ®”π«πºŸâ∫√‘‚¿§ (·∫∫ ”√«®)

¿“æ∑’Ë 1 · ¥ß§«“¡ —¡æ—π∏å¢Õß§«“¡∂’Ë°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“°—∫πÈ”Àπ—°¢Õß°ÿâß∑’Ë∫√‘‚¿§

y = -0.002x2 + 0.2728x + 0.5936

R2 = 0.881

§«
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¿“æ∑’Ë 2  · ¥ß§«“¡ —¡æ—π∏å¢Õß§«“¡∂’Ë°“√∫√‘‚¿§æ≈à“°ÿâß°—∫πÈ”Àπ—°¢Õß°ÿâß∑’Ë∫√‘‚¿§

0 0  66 0.5936 0.0168

§√÷Ëßμ—« 4.5 0.8 1.7807 0.0504 0.0672****

1 μ—« 9 3.4 2.8868 0.0817 0.0817

2 μ—« 18 4.5 4.856 0.1373 0.1373

3 μ—« 27 6.6 6.5012 0.1839 0.1839

5 μ—« 45 10.7 8.8196 0.2495 0.2495

10 μ—« 90 6.9 8.9456 0.253 0.253

>10 μ—«* 135 1.1 0.9716 0.0275 0.0275

35.3551 (Z)  1 1

*¡“°°«à“ 10 μ—«∂◊Õ‡ªìπ 15 μ—« **¢âÕ¡Ÿ≈®“°°“√„™â·∫∫ ”√«®  ***§”π«≥§à“ Y ®“° ¡°“√¿“æ∑’Ë 1 §◊Õ

y = (-0.002x2 + 0.2728x + 0.5936) °ÿâß·™àπÈ”ª≈“ ****= 0.0168 + 0.0504 = 0.0672

μ“√“ß∑’Ë 3 §«“¡πà“®–‡ªìπ„π°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“ª√‘¡“≥μà“ßÊ μàÕ§√—Èß¢Õß°“√∫√‘‚¿§

Õ—μ√“∫√‘‚¿§ πÈ”Àπ—° √âÕ¬≈–¢Õß §«“¡∂’Ë §«“¡πà“®–‡ªìπ §«“¡πà“®–‡ªìπ

Àπ÷Ëß§√—Èß μàÕ°“√∫√‘‚¿§ ºŸâ∫√‘‚¿§/§√—Èß °“√∫√‘‚¿§/§√—Èß (y/z)

Àπ÷Ëß§√—Èß (°√—¡) ®“°·∫∫ Õ∫∂“¡** ®“° ¡°“√ (y)***
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- º≈°“√ª√–‡¡‘π§«“¡∂’Ë¢Õßª√‘¡“≥

ªπ‡ªóôÕπ‡™◊ÈÕ V. parahaemolyticus „π√–¥—∫μà“ßÊ

‚¥¬„™â Gumbelûs Method ª√—∫§à“¢âÕ¡Ÿ≈æ∫§«“¡∂’Ë

22 √–¥—∫ §◊Õ ∑’Ëª√‘¡“≥ªπ‡ªóôÕπ 76000, 9500,

6000, 4500, 4000, 3400, 2600, 2400, 2100,

1700, 1300, 1200, 1100, 950, 850, 800,

760, 550, 250, 150, 100 ·≈– 50 CFU/°√—¡

¡’§«“¡∂’Ë¢Õß°“√ªπ‡ªóôÕπ‡∑à“°—∫ 0.010, 0.020,

0.030, 0.040, 0.050, 0.059, 0.069, 0.079,

μ“√“ß∑’Ë 4  §«“¡πà“®–‡ªìπ„π°“√∫√‘‚¿§æ≈à“°ÿâßª√‘¡“≥μà“ßÊ μàÕ§√—Èß¢Õß°“√∫√‘‚¿§

0 0 76.4 0.4296 0.01811

† §√÷Ëßμ—« 2.2 1 1.21214 0.05110  0.0692****

1 μ—« 4.4 2.6 1.94144 0.08185 0.0818

2 μ—« 8.8 2.7 3.24032 0.13661 0.1366

3 μ—« 13.2 4 4.32624 0.18239 0.1824

5 μ—« 22 6.5 5.8592 0.24701 0.247

10 μ—« 44 5.8 5.9648 0.25147 0.2515

>10 μ—«* 66 1 0.7464 0.03147 0.0315

† 23.7201 (Z) †  1 1

*¡“°°«à“ 10 μ—«∂◊Õ‡ªìπ 15 μ—«    ** ¢âÕ¡Ÿ≈®“°°“√„™â·∫∫ ”√«®   ***§”π«≥§à“ Y ®“° ¡°“√¿“æ∑’Ë 2 §◊Õ  y = (-0.0055x2

+ 0.3678x + 0.4296) æ≈à“°ÿâß    ****= 0.01811 + 0.05110 = 0.0692

Õ—μ√“∫√‘‚¿§ πÈ”Àπ—° √âÕ¬≈–¢Õß §«“¡∂’Ë §«“¡πà“®–‡ªìπ §«“¡πà“®–‡ªìπ

Àπ÷Ëß§√—Èß μàÕ°“√∫√‘‚¿§ ºŸâ∫√‘‚¿§/§√—Èß °“√∫√‘‚¿§/§√—Èß (y/z)

Àπ÷Ëß§√—Èß (°√—¡) ®“°·∫∫ Õ∫∂“¡** ®“° ¡°“√ (y)***

0.099, 0.109, 0.119, 0.129, 0.149, 0.168,

0.178, 0.188, 0.198, 0.208, 0.218, 0.228,

0.248 ·≈– 0.257 μ“¡≈”¥—∫ (μ“√“ß∑’Ë 5)

- plot °√“ø√–À«à“ßª√‘¡“≥°“√ªπ‡ªóôÕπ

¢Õß‡™◊ÈÕ„π√–¥—∫μà“ß Ê ·≈–§«“¡∂’Ë¢Õß°“√

ªπ‡ªóôÕπ ‡¡◊ËÕ y §◊Õ §«“¡∂’Ë¢Õß°“√ªπ‡ªóôÕπ

·≈– x §◊Õ ª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ ‰¥â ¡°“√

y = 0.9959x-0.3347  ∑’Ë R Square = 0.8571 (¿“æ

∑’Ë 3)



135
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76000 1 101.000 0.010

9500 2 50.500 0.020

6000 3 33.667 0.030

4500 4 25.250 0.040

4000 5 20.200 0.050

3400 6 16.833 0.059

2600 7 14.429 0.069

2400 8 12.625 0.079

2400 8 12.625 0.079

2100 10 10.100 0.099

1700 11 9.182 0.109

1300 12 8.417 0.119

1200 13 7.769 0.129

1200 13 7.769 0.129

1100 15 6.733 0.149

1100 15 6.733 0.149

950 17 5.941 0.168

850 18 5.611 0.178

800 19 5.316 0.188

760 20 5.050 0.198

550 21 4.810 0.208

250 22 4.591 0.218

150 23 4.391 0.228

150 23 4.391 0.228

100 25 4.040 0.248

100 25 4.040 0.248

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

μ“√“ß∑’Ë 5 °“√§”π«≥§«“¡∂’Ë¢Õß°“√æ∫‡™◊ÈÕª√‘¡“≥μà“ßÊ „π°ÿâß‚¥¬ Gumbelûs Method

1 = ª√‘¡“≥‡™◊ÈÕ, 2 = ≈”¥—∫∑’Ë, 3 = reoccurrence, 4 = frequency

1 2 3 4 1 2 3 4 1 2 3 4

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257

50 26 3.885 0.257
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- §«“¡πà“®–‡ªìπ„π°“√μ√«®æ∫‡™◊ÈÕ

·μà≈–™à«ßμ—Èß·μàπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 0-102,

>102-103, >103-104, >104-105, >105-106

·≈– >106-107 CFU/g ‡∑à“°—∫ 0.902836,

0.053337, 0.024679, 0.011419, 0.005284

·≈– 0.002445 μ“¡≈”¥—∫ (μ“√“ß∑’Ë 6)
Fr

eq
ue

nc
y

0.3

0.25

0.2

0.15

0.1

0.05

0

0 10000 20000 30000 40000 50000 60000 70000 80000

CFU/g

y = 0.9959x-0.3347

   R2 = 0.8571

¿“æ∑’Ë 3  §«“¡ —¡æ—π∏å√–À«à“ß§«“¡∂’Ë„π°“√æ∫‡™◊ÈÕ V. parahaemolyticus √–¥—∫μà“ßÊ „πμ—«Õ¬à“ß°ÿâß

1 1.001376 0.538431 - -
10 0.463337 0.249132 - -

100 0.214386 0.115274 0-102  0.902836 ***
1000 0.099197 0.053337 >102-103 0.053337

10000 0.045898 0.024679 >103-104 0.024679
100000 0.021237 0.011419 >104-105 0.011419

1000000 0.009826 0.005284 >105-106 0.005284
10000000 0.004547 0.002445 >106-107 0.002445

         SUM 1.859805 (z) 1 -    1

*x = cell formation unit (cfu) ** y = 0.9959x-0.3347  ¡°“√¿“æ∑’Ë 3 *** = 0.538431 + 0.249132 + 0.115274

= 0.902836

μ“√“ß∑’Ë   6  · ¥ß§«“¡∂’Ë·≈–§«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥°“√ªπ‡ªóôÕπ‡™◊ÈÕ V. parahaemolyticus √–¥—∫

μà“ßÊ „π°ÿâß

ª√‘¡“≥ §«“¡∂’Ë §«“¡πà“®–‡ªìπ (y/z) ™à«ß°“√ªπ‡ªóôÕπ §«“¡πà“®–‡ªìπ

‡™◊ÈÕªπ‡ªóôÕπ (x)* °“√ªπ‡ªóôÕπ (y)**
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- §«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥°“√ªπ‡ªóôÕπ

‡™◊ÈÕ V. parahaemolyticus ∑’Ë¡’‡™◊ÈÕ‡°‘π 10,000 ‡´≈≈å

‡ªìπ√âÕ¬≈– 4.162 ·≈– 4.419 ®“°°“√∫√‘‚¿§

°ÿâß·™àπÈ”ª≈“·≈–æ≈à“°ÿâß·μà≈–§√—Èß μ“¡≈”¥—∫

(μ“√“ß∑’Ë 7 ·≈– 8)

μ“√“ß∑’Ë 7  §«“¡πà“®–‡ªìπ∑’Ë®–‰¥â√—∫ V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“ 1 §√—Èß πÈ”Àπ—°

μàÕ°“√∫√‘‚¿§ 1 §√—Èß (°√—¡)

§«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥ªπ‡ªóôÕπ‡™◊ÈÕ V. parahaemolyticus „π°ÿâß·™àπÈ”ª≈“μàÕ°√—¡

0 - 102 >102 - 103 >103 - 104 >104 - 105 >105 - 106 >106 - 107
πÈ”Àπ—°μàÕ

°“√∫√‘‚¿§

1 §√—Èß (°√—¡)

4.5 0.0672 0.060671* 0.003584 0.001658 0.000767 0.000355 0.000164

9 0.0817 0.073762 0.004358 0.002016 0.000933 0.000432 0.000200

18 0.1373 0.123959 0.007323 0.003388 0.001568 0.000725 0.000336

27 0.1839 0.166032 0.009809 0.004538 0.002100 0.000972 0.000450

45 0.2495 0.225258 0.013308 0.006157 0.002849 0.001318 0.000610

90 0.0253 0.228418 0.013494 0.006244 0.002889 0.001337 0.000619

135 0.0275 0.024828 0.001467 0.000679 0.000314 0.000145 0.000067

 √ÿªº≈√«¡§«“¡‡ ’Ë¬ß∑’Ë®–‰¥â√—∫‡™◊ÈÕ V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß·™àπÈ”ª≈“

ª√‘¡“≥‡™◊ÈÕ/°“√∫√‘‚¿§ >104-105 >105-107

§«“¡‡ ’Ë¬ß„π°“√‰¥â√—∫‡™◊ÈÕ‡°‘π 104 ‡´≈≈å ®“°°“√∫√‘‚¿§ 1 §√—Èß §‘¥‡ªìπ√âÕ¬≈– 4.162** 0.0234952 0.0181272

* Probability ¢ÕßÕ—μ√“°“√∫√‘‚¿§ 0.0672 Ó Probability ¢Õß°“√ªπ‡ªóôÕπ 0.902836 = 0.060671

Probability >>>>>10
4
-10

5
 º≈∫«°¢Õß probability ∑’Ë‰¥â®“°º≈§Ÿ≥√–À«à“ßÕ—μ√“°“√∫√‘‚¿§·≈–°“√ªπ‡ªóôÕπ

>104 (0.001467 + 0.003388 + 0.004538 + 0.006157 + 0.006244 + 0.000767 + 0.000933)

Probability >>>>>10
5

- 10
7
 º≈∫«°¢Õß probability ∑’Ë‰¥â®“°º≈§Ÿ≥√–À«à“ßÕ—μ√“°“√∫√‘‚¿§·≈–°“√ªπ‡ªóôÕπ >105

(0.000679 + 0.001568 + 0.002100 + 0.002849 + 0.002889 + 0.000314 + 0.000355 + 0.000432 +

0.000725 + 0.000972 +  0.001318 + 0.001337 + 0.000145 + 0.000164 + 0.000200 + 0.000336 +

0.000450 + 0.000610 + 0.000619 + 0.000067) ** = 0.0234952 + 0.0181272 = 0.041623 À√◊Õ

√âÕ¬≈– 4.162

Probability 0.902836 0.053337 0.024679 0.011419 0.005284 0.002445
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μ“√“ß∑’Ë 8  §«“¡πà“®–‡ªìπ∑’Ë®–‰¥â√—∫‡™◊ÈÕ V. parahaemolyticus ®“°°“√∫√‘‚¿§æ≈à“°ÿâß 1 §√—Èß πÈ”Àπ—°

μàÕ°“√∫√‘‚¿§ 1 §√—Èß (°√—¡)

§«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥ªπ‡ªóôÕπ‡™◊ÈÕ V. parahaemolyticus „πæ≈à“°ÿâßμàÕ°√—¡

0-102 >102-103 >103-104 >104-105 >105-106 >106-107
πÈ”Àπ—°μàÕ

°“√∫√‘‚¿§

1 §√—Èß (°√—¡)

2.2 0.069213 0.062488* 0.003692 0.001708 0.000790 0.000366 0.000169

4.4 0.081848 0.073895 0.004366 0.002020 0.000935 0.000432 0.000200

8.8 0.136606 0.123333 0.007286 0.003371 0.001560 0.000722 0.000334

13.2 0.182387 0.164666 0.009728 0.004501 0.002083 0.000964 0.000446

22 0.247014 0.223013 0.013175 0.006096 0.002821 0.001305 0.000604

44 0.251466 0.227033 0.013412 0.006206 0.002871 0.001329 0.000615

66 0.314670 0.284095 0.016784 0.007766 0.003593 0.001663 0.000769

 √ÿªº≈√«¡§«“¡‡ ’Ë¬ß∑’Ë®–‰¥â√—∫‡™◊ÈÕ V. parahaemolyticus ®“°°“√∫√‘‚¿§æ≈à“°ÿâß

ª√‘¡“≥‡™◊ÈÕ/°“√∫√‘‚¿§ >104 - 105 >105 - 107

§«“¡‡ ’Ë¬ß„π°“√‰¥â√—∫‡™◊ÈÕ‡°‘π 104 ‡´≈≈å ®“°°“√∫√‘‚¿§ 1 §√—Èß §‘¥‡ªìπ√âÕ¬≈– 4.914** 0.027854 0.021266

* Probability ¢ÕßÕ—μ√“°“√∫√‘‚¿§ 0.069213 Ó Probability ¢Õß°“√ªπ‡ªóôÕπ 0.902836 = 0.062488

Probability >>>>>10
4
- 10

5 º≈∫«°¢Õß probability ∑’Ë‰¥â®“°º≈§Ÿ≥√–À«à“ßÕ—μ√“°“√∫√‘‚¿§·≈–°“√ªπ‡ªóôÕπ >104

(0.004501 + 0.006096 + 0.006206 + 0.007766 + 0.000790 + 0.000935 + 0.001560)

Probability >>>>>10
5
- 10

7
 º≈∫«°¢Õß probability ∑’Ë‰¥â®“°º≈§Ÿ≥√–À«à“ßÕ—μ√“°“√∫√‘‚¿§·≈–°“√ªπ‡ªóôÕπ >105

(0.002083 + 0.002821 + 0.002871 + 0.003593 + 0.000366 + 0.000432 + 0.000722 + 0.000964 +

0.001305 + 0.001329 +  0.001663 + 0.000169 + 0.000200 + 0.000334 + 0.000446 + 0.000604 +

0.000615 + 0.000769) ** = 0.027854 + 0.021266 = 0.049140 À√◊Õ√âÕ¬≈– 4.914

Probability 0.902836 0.053337 0.024679 0.011419 0.005284 0.002445

°“√ª√–‡¡‘π§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬

- §«“¡πà“®–‡ªìπ¢Õß‚Õ°“ ∑’Ë®–‰¥â√—∫

‡™◊ÈÕ‡°‘π°«à“ 10,000 ‡´≈≈å μàÕ°“√∫√‘‚¿§ 1 §√—Èß

= (0.04162 Ó 0.027 Ó 7,233 Ó 100,000)/

1,000 ·≈– (0.04914 Ó 0.027 Ó 6,881 Ó

0.5607 Ó 100,000)/1,000 = 812.8011 ·≈–

= 511.8952 §π/ªï/ª√–™“°√ 100,000 §π À√◊Õ

Õ’°π—¬§◊Õ ª√–™“°√®”π«π 813 ·≈– 512 §◊Õ

1,325 §πμàÕª√–™“°√ 100,000 §π ∑’Ë¡’‚Õ°“ 

‡°‘¥°“√‡®Á∫ªÉ«¬®“°‡™◊ÈÕ V. parahaemolyticus ∑’Ë

ªπ‡ªóôÕπ‡°‘π°«à“ 10,000 ‡´≈≈å„π°“√∫√‘‚¿§°ÿâß

·™àπÈ”ª≈“·≈–æ≈à“°ÿâß

«‘®“√≥å

ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√ ‡√◊ËÕß

ç°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß®“° V. parahaemolyticus

„πº≈‘μ¿—≥±åÕ“À“√∑–‡≈∑’Ë¡’ ‚Õ°“ ‡ ’Ë¬ß·≈–

π‘¬¡∫√‘‚¿§„πª√–‡∑»‰∑¬é ®“°º≈°“√§”π«≥

§«“¡πà“®–‡ªìπ„π°“√μ√«®æ∫‡™◊ÈÕª√‘¡“≥μà“ßÊ

æ∫«à“¡’°“√°√–®“¬§«“¡πà“®–‡ªìπ¢Õß√–¥—∫
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°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— ‡™◊ÈÕ Vibrio parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß ‡æÁ≠»√’  √Õ¥¡“ ·≈–§≥–

°“√ªπ‡ªóôÕπ·μ°μà“ß°—π ª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß

‡™◊ÈÕ V. parahaemolyticus ∑’Ë‰¥â®“°°“√»÷°…“Õ¬Ÿà

„π™à«ß 50 - 6,000 cfu/°√—¡ ·≈–ª√‘¡“≥°“√

ªπ‡ªóôÕπ∑’Ë ◊∫§âπ(12) æ∫„π™à«ß 50 - 76,000 cfu/

°√—¡ „π°“√ª√–‡¡‘π§«“¡∂’Ë¢Õß°“√ªπ‡ªóôÕπ‚¥¬

„™â Gumbleûs method ‡æ◊ËÕ‰¡à„Àâ¡’°“√ª√–‡¡‘π

ÕÕ°πÕ°™à«ß§à“ ®÷ß„™âª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß∑—Èß

∑’Ë»÷°…“·≈–¢âÕ¡Ÿ≈ ◊∫§âπ®”π«π√«¡ 100 μ—«Õ¬à“ß

∑’Ëæ∫°“√ªπ‡ªóôÕπ

Vibrio species √«¡∑—ÈßV. parahaemolyticus

Õ“®Õ¬Ÿà„π™à«ß∑’Ë‡√’¬°«à“ çviable but non-culturable

(VBNC) phaseé „ππÈ”∑–‡≈ ∑”„Àâμ√«®‰¡àæ∫

¥â«¬«‘∏’°“√‡æ“–‡™◊ÈÕ¡“μ√∞“π «‘∏’∑¥ Õ∫‚¥¬„™â

Gene probe ∑’Ëæ—≤π“‚¥¬ USFDA  “¡“√∂μ√«®

æ∫‡™◊ÈÕ°àÕ‚√§‰¥â ‡ªìπ à«π„À≠à(22,23) º≈°“√

ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— ∑’ËÕ“®®–μË”°«à“

§«“¡‡ªìπ®√‘ß¡’ “‡Àμÿ¡“®“°Õ—μ√“‡™◊ÈÕ°àÕ‚√§

§◊Õ‡™◊ÈÕ∑’Ë “¡“√∂ √â“ß “√æ‘… Thermostatic Direct

Hemolysin (TDH+) ®“°°“√»÷°…“„πÀâÕß∑¥≈Õß

∑’Ë√–¥—∫μà“ß Ê ·μà‰¡à‡°‘π√âÕ¬≈– 3(17) Õ“®‡°‘¥

§«“¡º‘¥æ≈“¥‡æ√“– ¿“æ·«¥≈âÕ¡μ“¡∏√√¡™“μ‘

À√◊ÕÀâÕß∑¥≈Õß‰¡à ‡À¡◊Õπ„π√à“ß°“¬¡πÿ…¬å

USFDA ‰¥â√“¬ß“π°“√°àÕ‚√§¢Õß‡™◊ÈÕ∑—Èß∑’Ë √â“ß

·≈–‰¡à √â“ß “√æ‘… Thermostatic Direct Hemolysin

(TDH+ ·≈– TDH-) ‚¥¬„ÀâÀπŸ∑¥≈Õß°‘π‡™◊ÈÕ

¥—ß°≈à“« æ∫Õ—μ√“°“√μ“¬‰¡à·μ°μà“ß°—π ‚¥¬

Õ—μ√“°“√μ“¬¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥‡™◊ÈÕ∑’ËÀπŸ

‰¥â√—∫ πÕ°®“°π’Èπ—°«‘®—¬Õ’° à«πÀπ÷Ëß∑’Ë¡’§«“¡ ß —¬

„π°“√°àÕ‚√§„π¡πÿ…¬å ‚¥¬∑’Ë‡™◊ÈÕÕ“®®–‡Àπ’Ë¬«

π”„Àâ‡°‘¥ toxin „π√à“ß°“¬¡πÿ…¬å‰¥â∑—Èß‡™◊ÈÕ∑’Ë √â“ß

·≈–‰¡à √â“ß “√æ‘… ¥—ßπ—Èπ°“√°àÕ‚√§¢Õß

V. parahaemolyticus „π√à“ß°“¬¡πÿ…¬åμâÕß‰¥â√—∫

°“√»÷°…“Õ¬à“ß®√‘ß®—ßμàÕ‰ª(23, 24)

°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— „π§√—Èßπ’È

æ∫«à“ ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√ ◊∫§âπ·≈–¢âÕ¡Ÿ≈°“√

√–∫“¥¡’πâÕ¬ ª√‘¡“≥·≈–≈—°…≥–¢âÕ¡Ÿ≈∑’ËμâÕß„™â

„π°“√ª√–‡¡‘π¡’®”°—¥ ∑”„Àâ§≥–ºŸâ«‘®—¬μâÕß‡°Á∫

¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡·μà¡’¢âÕ®”°—¥„π‡√◊ËÕß¢Õß‡«≈“·≈–

ß∫ª√–¡“≥‡ªìπ‡Àμÿ„Àâ‡≈◊Õ°∑”°“√ª√–‡¡‘π‡©æ“–

„π‡¢μ°√ÿß‡∑æœ ∑—Èß°“√¥”‡π‘π™’«‘μª√–®”«—π¢Õß

§π°√ÿß‡∑æœ ¡’§«“¡‡ ’Ë¬ß„π°“√∫√‘‚¿§Õ“À“√

∑–‡≈„π≈”¥—∫μâπÊ ¢Õßª√–‡∑» ®÷ß‡ªìπæ◊Èπ∑’Ë„™â

‡ªìπμ—«·∑π°“√ª√–‡¡‘π∑’Ë¡’ ¿“«–§«“¡‡ ’Ë¬ß Ÿß

°“√»÷°…“æƒμ‘°√√¡°“√∫√‘‚¿§§√—Èßπ’È¡’¢âÕ®”°—¥

μà“ß Ê ‡™àπ °“√À“ª√‘¡“≥°“√∫√‘‚¿§„™â°“√

ª√–‡¡‘π‡ªìπ™à«ß æƒμ‘°√√¡À≈—ßª√ÿß®π∂÷ß°“√

∫√‘‚¿§ ´÷Ëß¡’º≈‚¥¬μ√ß°—∫°“√‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß

¢Õßª√‘¡“≥‡™◊ÈÕ∑’Ë‰¡à‰¥â¥”‡π‘π°“√ ”√«®„π§√—Èßπ’È

Õ“®∑”„Àâ§«“¡∂Ÿ°μâÕß¢Õß°“√ª√–‡¡‘π≈¥≈ß À“°

¡’°“√ ”√«®æƒμ‘°√√¡·≈–¿“«–‚¿™π“°“√¢Õß

ª√–‡∑»Õ¬à“ß≈–‡Õ’¬¥ ·≈–¡’°“√ª√—∫ª√ÿß‡ªìπ

ª√–®”®–™à«¬„Àâß“π«‘®—¬∑“ß¥â“π°“√ª√–‡¡‘π°“√

‰¥â√—∫ —¡º— ¡’§«“¡∂Ÿ°μâÕß¬‘Ëß¢÷Èπ

°“√®—¥∑”·∫∫ Õ∫∂“¡æƒμ‘°√√¡°“√

∫√‘‚¿§¡’§«“¡®”‡ªìπ∑’Ë®–μâÕß»÷°…“‡ß◊ËÕπ‰¢μà“ßÊ

∑’ËμâÕß°“√∑√“∫¢âÕ¡Ÿ≈‡©æ“–‡®“–®ß ‡™àπ °“√

∫√‘‚¿§æ≈à“°ÿâß∑’Ë∑”„Àâ‡°‘¥‚Õ°“ ‡ ’Ë¬ß§◊Õ≈—°…≥–

°“√∫√‘‚¿§¥‘∫ ‡°◊Õ∫¥‘∫ °÷Ëß ÿ°°÷Ëß¥‘∫ ‡°◊Õ∫ ÿ° ·≈–

 à«π∑’Ë‰¡à¡’§«“¡‡ ’Ë¬ß§◊Õ°“√∫√‘‚¿§ ÿ°  à«π°ÿâß·™à

πÈ”ª≈“∫√‘‚¿§¥‘∫∑—ÈßÀ¡¥ ®÷ß∑”„Àâ‚Õ°“ ‡ ’Ë¬ß¡’

§«“¡·μ°μà“ß ´÷ËßºŸâª√–‡¡‘πμâÕßπ”¡“æ‘®“√≥“√à«¡

¥â«¬ Õ’°ª√–°“√Àπ÷Ëß‡™◊ÈÕ∑’Ëªπ‡ªóôÕπÕ¬Ÿà„π«—μ∂ÿ¥‘∫

À≈—ß°“√ª√ÿß¡’°“√„ à‡§√◊ËÕßª√ÿß∑’Ë¡’ “√μâ“π°“√‡®√‘≠

¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å®÷ß¡’‚Õ°“ ∑’Ëª√‘¡“≥°“√ªπ‡ªóôÕπ

≈¥≈ß‰¥â(25)
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®“°°“√ª√–‡¡‘πæ∫«à“ª√‘¡“≥·≈–°“√

°√–®“¬‡™◊ÈÕ∑’ËÕ¬Ÿà„π«—μ∂ÿ¥‘∫¡’§«“¡·μ°μà“ß°—π ®÷ß

§«√¡’°“√»÷°…“μ≈Õ¥∑—ÈßÀà«ß‚´àÕ“À“√·≈–π”

¢âÕ¡Ÿ≈∑’Ë‰¥â¡“ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º— „π

¿“æ√«¡¢Õßª√–‡∑» μ≈Õ¥∂÷ßæƒμ‘°√√¡°“√

∫√‘‚¿§¢Õß∑—Èß ’Ë¿“§ ÷́Ëß¡’§«“¡·μ°μà“ß ß“π«‘®—¬π’È

π”‡ πÕ·π«∑“ß„π°“√»÷°…“¢âÕ¡Ÿ≈·≈–°“√§”π«≥

§«“¡πà“®–‡ªìπ¢Õß°“√‡®Á∫ªÉ«¬‡π◊ËÕß®“°‡™◊ÈÕ‚√§

Õ“À“√‡ªìπæ‘…∑’Ë‡ªìπ à«πÀπ÷ËßÀ√◊Õ‡ªìπ¢âÕ¡Ÿ≈„π°“√

ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑“ß®ÿ≈™’««‘∑¬“ ·≈– “¡“√∂„™â

‡ªìπ√Ÿª·∫∫»÷°…“§«“¡πà“®–‡ªìπ¢Õß°“√‡®Á∫ªÉ«¬

‡π◊ËÕß®“°‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…™π‘¥Õ◊ËπμàÕ‰ª

 √ÿª

°“√ª√–‡¡‘πª√‘¡“≥°“√‰¥â√—∫ —¡º—  ¢Õß

V. parahaemolyticus ®“°°“√∫√‘‚¿§°ÿâß„π‡¢μ

°√ÿß‡∑æœ μâÕß„™â¢âÕ¡Ÿ≈®“°°“√∑¥ Õ∫„πÀâÕß

ªØ‘∫—μ‘°“√ ·≈–°“√®—¥∑”·∫∫ Õ∫∂“¡‡æ◊ËÕ‡°Á∫

¢âÕ¡Ÿ≈æƒμ‘°√√¡°“√∫√‘‚¿§¢Õßª√–™“°√°≈ÿà¡

‡ªÑ“À¡“¬ °“√§”π«≥À“®”π«πμ—«Õ¬à“ß∑’Ë®–»÷°…“

‡æ◊ËÕ‡ªìπμ—«·∑π¢Õß°≈ÿà¡ª√–™“°√∑’Ë√—∫ª√–∑“π

Õ“À“√ ”‡√Á®√Ÿª„πæ◊Èπ∑’Ë°√ÿß‡∑æ¡À“π§√ °“√

 ◊∫§âπÀ≈—°∞“π∑“ß«‘™“°“√·≈–ß“π«‘®—¬¿“¬„π

ª√–‡∑»‰∑¬·≈–μà“ßª√–‡∑» ‡™àπ Õ—μ√“°“√°àÕ‚√§

§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√μ√«®æ∫‡™◊ÈÕ

V. parahaemolyticus ª√‘¡“≥μà“ßÊ„π°ÿâß ·≈–

°“√ª√–‡¡‘πª√‘¡“≥°“√μÕ∫ πÕß (Dose response

assessment) ‡æ◊ËÕπ”¡“§”π«≥§«“¡πà“®–‡ªìπ¢Õß

‚Õ°“ „π°“√‡®Á∫ªÉ«¬®“°‡™◊ÈÕ V. parahaemolyticus

®“°°“√∫√‘‚¿§°ÿâß ‡ªìπ®”π«π§√—Èß/ªï/ª√–™“°√

100,000 §π °“√‡≈◊Õ°„™â‡∑§π‘§°“√ª√–‡¡‘π ÷́Ëß¡’

À≈“¬≈—°…≥– §≥–ºŸâ«‘®—¬‡≈◊Õ°„™â«‘∏’´÷Ëß¡’§«“¡

‡À¡“– ¡°—∫ª√‘¡“≥·≈–≈—°…≥–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà ‡æ◊ËÕ

„Àâº≈°“√ª√–‡¡‘π¡’§«“¡∂Ÿ°μâÕß‡ªìπ∑’Ë¬Õ¡√—∫‰¥â

„π∑“ß ∂‘μ‘ ·≈– “¡“√∂Õ∏‘∫“¬º≈¢Õß°“√

ª√–‡¡‘π‰¥â ·π«∑“ß„π°“√»÷°…“¢âÕ¡Ÿ≈·≈–°“√

§”π«≥§«“¡πà“®–‡ªìπ„πß“π«‘®—¬π’È “¡“√∂æ‘®“√≥“

„™â‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß‡æ◊ËÕ®–‰¥â‡ªìπ√Ÿª·∫∫„π°“√

»÷°…“‡™◊ÈÕ‚√§‡ªìπæ‘…™π‘¥Õ◊ËπμàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥  ”π—°ß“π¡“μ√∞“π ‘π§â“‡°…μ√

·≈–Õ“À“√·Ààß™“μ‘ °√–∑√«ß‡°…μ√·≈– À°√≥å

 ”À√—∫°“√ π—∫ πÿπß∫ª√–¡“≥ß“π«‘®—¬„π§√—Èßπ’È

¢Õ¢Õ∫§ÿ≥ π“ß “«Õ¡√“ «ß§åæÿ∑∏æ‘∑—°…å ∑’Ë

ª√÷°…“°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å π“ß “«‡¡∑‘π’

 ÿ§π∏√—°…å ºŸâÕ”π«¬°“√ ”π—°¡“μ√∞“π ‘π§â“·≈–

Õ“À“√·Ààß™“μ‘ √». ¥√.√ÿàßπ¿“ æß»å «— ¥‘Ï¡“π‘μ

ºŸâª√– “πß“π°“√«‘®—¬ π“¬æ‘»“≈ æß»“æ‘™≥å

ºŸâª√– “π¢âÕ¡Ÿ≈ √».Õ¥‘»—°¥‘Ï æß…åæŸπº≈»—°¥‘Ï

∑’Ëª√÷°…“°“√„™â ∂‘μ‘ √».«ß «“∑ ‚°»—≈«—≤πå

∑’Ëª√÷°…“¥â“π°“√®—¥∑”·∫∫ Õ∫∂“¡ π“ß “«

®—π∑√å©“¬  ·®âß «à“ß π—°«‘∑¬“»“ μ√å°“√·æ∑¬å

√–¥—∫ 10 °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å π“ß®ÿ√’¿√≥å

∫ÿ≥¬«ß»å«‘‚√®πå ºŸâÕ”π«¬°“√ ”π—°§ÿ≥¿“æ·≈–

§«“¡ª≈Õ¥¿—¬Õ“À“√ ∑’Ë∑ÿ°∑à“π„Àâ¢âÕ‡ πÕ·π–

·≈– π—∫ πÿπ∑”„Àâß“π«‘®—¬§√—Èßπ’È·≈â«‡ √Á® ¡∫Ÿ√≥å

‡Õ° “√Õâ“ßÕ‘ß

1. FAO/WHO. Application of risk analysis to food

standards issues, A Joint FAO/WHO expert
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ABSTRACT Vibrio parahaemolyticus is a significant food borne bacteria which causes the gastroenteritis

and septicemia infection, the type of food poisoning from seafood consuming was the highest incidence of

outbreak in Thailand.   The exposure assessment of V. parahaemolyticus is conducted in order to use as a basis

of information for risk assessment. Fresh shrimp 100 samples, shrimp in fish sauce and Thai-style shrimp salads

(Pla Kung) 30 samples are studied. The assessment procedures comply with Codex Committee of

Food Hygiene principle guideline. The assessments comprised the enumerations of V. parahaemolyticus

contaminated in fresh shrimps. The study on average weigh of shrimp in fish sauce and Thai-style shrimp salads

(Pla Kung) and the information collected from the interview and consumer behavior questionnaire on 1,000

populations. Moreover, international and local publications are reviewed as supporting data for exposure

evaluation, such as 2.7% pathogenic strains from 100 fresh shrimp analysis, dose response is 10,000 cfu/g.

V. parahaemolyticus infection from exposure assessment of shrimp consuming are 1,325 illnesses/year/

100,000 capita in Bangkok. This exposure data will be enabled the enhancement of V.  parahaemolyticus

risk assessment in Thailand.

Key words : Exposure assessment, V. parahaemolyticus, shrimp consumption, Bangkok

Exposure Assessment of Vibrio parahaemolyticus for Shrimp

Consumption in Bangkok
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