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π‘æπ∏åμâπ©∫—∫ « °√¡«‘∑¬ æ 2551; 50 (4) : 267-280

∫∑§—¥¬àÕ Enterobacter sakazakii ‡ªìπ·∫§∑’‡√’¬™π‘¥·°√¡≈∫‰¡à √â“ß ªÕ√å ®—¥Õ¬Ÿà„π°≈ÿà¡ Enterobacteriaceae family

‡™◊ÈÕπ’È∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ™π‘¥π“πÊ §√—Èß·≈–¡’√“¬ß“π°“√√–∫“¥πâÕ¬§√—Èß ‡π◊ËÕß®“°Õ“°“√‚≈À‘μ‡ªìπæ‘… ‡¬◊ËÕÀÿâ¡ ¡Õß

À√◊Õ‰¢ —πÀ≈—ßÕ—°‡ ∫  ¡ÕßÕ—°‡ ∫ ≈”‰ âÕ—°‡ ∫‡π◊ËÕß®“°‡π◊ÈÕμ“¬ ·¡â«à“¢âÕ¡Ÿ≈∑’Ëμ’æ‘¡æå¬—ß‰¡à ¡∫Ÿ√≥å·μà°Á “¡“√∂∫àß™’È‰¥â«à“

ª√–¡“≥§√÷ËßÀπ÷Ëß‡°‘¥„π∑“√°∑’Ë¡’πÈ”Àπ—°μË”°«à“ 2,500 °√—¡ ·≈– Õß„π “¡∑’Ë§≈Õ¥°àÕπ°”Àπ¥ °“√»÷°…“§«“¡πà“®–‡ªìπ

¢Õß°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°‡™◊ÈÕEnterobacter sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°‰¥â¥”‡π‘π°“√μ—Èß·μà‡¥◊Õπμÿ≈“§¡ 2549-

 ‘ßÀ“§¡ 2550 ‡æ◊ËÕ π—∫ πÿπ°“√°”Àπ¥¢âÕ‡ πÕ·π–‡√◊ËÕß§«“¡ª≈Õ¥¿—¬„π°“√∫√‘‚¿§π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°·≈–

„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫ªÑÕß°—π∑“√°®“°°“√μ‘¥‡™◊ÈÕ º≈°“√»÷°…“μ—«Õ¬à“ßπ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ë°Õßß“π¥à“π  ”π—°ß“π

§≥–°√√¡°“√Õ“À“√·≈–¬“ ‡°Á∫®“°®ÿ¥π”‡¢â“ 200 μ—«Õ¬à“ß ·≈–‡°Á∫®“°·À≈àß°√–®“¬ ‘π§â“„π‡¢μ°√ÿß‡∑æœ ·≈–ª√‘¡≥±≈

100 μ—«Õ¬à“ß æ∫§«“¡™ÿ°¢Õß°“√ªπ‡ªóôÕπ‡ªìπ 0.06 ·≈– 0.08 μ“¡≈”¥—∫ °“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ E.sakazakii ®“°°“√„™â

«‘∏’¢Õß Gumbel æ∫√–¥—∫°“√ªπ‡ªóôÕπ 3.6-23 ‡´≈≈å/100 °√—¡ §«“¡™ÿ°¢Õß‡™◊ÈÕ°àÕ‚√§‡∑à“°—∫ 0.015 ‡¡◊ËÕ§”π«≥√à«¡°—∫

§à“ 0.25 infectious strains ®“°°“√»÷°…“‚¥¬„™âÀπŸ ¢Õß Pagotto et al. (2003) ™à«ß‡ ’Ë¬ß„π‡¥◊Õπ·√°¢Õß∑“√°∑’Ë¡’

πÈ”Àπ—°πâÕ¬°«à“ 2,500 °√—¡ ®”π«π 7,178 §π ‡∑à“°—∫®”π«π 215,340 §√—ÈßμàÕ‡¥◊Õπ §«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

‡≈’È¬ß∑“√°¥â«¬π¡ºß∑’Ë¡’°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ ‡∑à“°—∫ 0.689 °“√ ◊∫§âπæ∫®”π«πª√–™“°√∑—ÈßÀ¡¥¢Õßª√–‡∑»‰∑¬ §◊Õ

62,800,000 §π §”π«≥§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√μ‘¥‡™◊ÈÕ°àÕ‚√§„π∑“√°‡∑à“°—∫ 35 §π„πª√–™“°√ 100,000 §π

∫∑π”

Enterobacter sakazakii ‡ªìπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑’Ë∑”„Àâ‡°‘¥Õ“°“√‡®Á∫ªÉ«¬√â“¬·√ß∂÷ß™’«‘μ„π¡πÿ…¬å

§◊Õ ‡¬◊ËÕÀÿâ¡ ¡Õß·≈–‰¢ —πÀ≈—ßÕ—°‡ ∫ (meningitis)

‚≈À‘μ‡ªìπæ‘… (bacteremia) ≈”‰ â‡≈Á°·≈–

≈”‰ â„À≠àÕ—°‡ ∫¡’≈—°…≥–‡π◊ÈÕμ“¬ (necrotizing

enterocolitis) ‚¥¬‡©æ“–„π‡¥Á°·√°‡°‘¥·≈–∑“√°

®ÿ≈‘π∑√’¬åπ’È¡’√Ÿª√à“ß‡ªìπ·∑àß ¬âÕ¡μ‘¥ ’°√—¡≈∫

(gram-negative rod) ®—¥Õ¬Ÿà„π°≈ÿà¡  Family

Accepted for publication, 24 September 2008

‡æÁ≠»√’ √Õ¥¡“ Õÿ√“√—μπå «ÿ≤‘°√¿—≥±å Õ—™¨“  —®®ª“≈– ®”‡√’¬ß ªÿ≠≠–ª√– ‘∑∏‘Ï

·≈–∏π—™™“  ÿ«√√≥«—≤πå

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

°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°

‡™◊ÈÕ Enterobacter sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°

Enterobacteriaceae, genus Enterobacter ‡¥‘¡∂Ÿ°

‡√’¬°«à“‡ªìπ çyellow-pigmented Enterobacter

cloacaeé ®π„πªï 1961 ∂Ÿ°μ—Èß™◊ËÕ„À¡à‡√’¬°«à“

Enterobacter sakazakii „πªï 1980 ¡’√“¬ß“π

ºŸâªÉ«¬¥â«¬Õ“°“√‡¬◊ËÕÀÿâ¡ ¡Õß·≈–‰¢ —πÀ≈—ß

Õ—°‡ ∫ ®”π«π 2 √“¬(1) μàÕ¡“¡’√“¬ß“πºŸâªÉ«¬®“°

‡™◊ÈÕ Enterobacter sakazakii ¡’Õ“°“√§◊Õ ‡¬◊ËÕÀÿâ¡

 ¡Õß·≈–‰¢ —πÀ≈—ßÕ—°‡ ∫ ‚≈À‘μ‡ªìπæ‘… ≈”‰ â‡≈Á°

·≈–≈”‰ â„À≠àÕ—°‡ ∫¡’≈—°…≥–‡π◊ÈÕμ“¬ ¢≥–∑’Ë‚¥¬



268

Patterns of Drug Use among Rave-Goers in Pattaya, Chonburi in 2002 Varaporn  cholumpai at al.Study on Probability of Infection from E.sakazakii Pensri  Rodma et al.

∑—Ë«‰ªæ∫«à“§«“¡∂’Ë¢Õß°“√‡°‘¥μ‘¥‡™◊ÈÕ Enterobacter

sakazakii ¡’§àÕπ¢â“ßμË” ·μà ‘Ëß∑’Ë‡°‘¥¢÷Èπ√â“¬·√ß

∂÷ß™’«‘μ ·¡â«à“ à«π„À≠à√“¬ß“π°“√‡®Á∫ªÉ«¬‡°‘¥„π

∑“√°·μà°Á¡’√“¬ß“π°“√μ‘¥‡™◊ÈÕ„π‡¥Á°·≈–ºŸâ„À≠à

‡™àπ°—π(2) Õ—μ√“°“√‡ ’¬™’«‘μ¢ÕßºŸâªÉ«¬ª√–¡“≥ 50%

°“√μ‘¥‡™◊ÈÕ Enterobacter sakazakii ¡’∑—Èß≈—°…≥–

‡ªìππ“πÊ §√—Èß ·≈–°“√√–∫“¥‡°‘¥®“°π¡ºß

¥—¥·ª≈ß ”À√—∫∑“√° ‚¥¬‡©æ“–„π ∂“πæ¬“∫“≈

 ”À√—∫‡¥Á°·√°‡°‘¥∑’ËμâÕß¥Ÿ·≈‡ªìπæ‘‡»…(3, 4) π¡ºß

¥—¥·ª≈ß‡ªìπ·À≈àß‡¥’¬«∑’Ë¡’√“¬ß“π°“√√–∫“¥

®÷ßμâÕß¡’·ºπ°“√®—¥°“√∑’Ë¥’·≈–‡À¡“– ¡ ª√‘¡“≥

‡™◊ÈÕ Enterobacter sakazakii ∑’Ëªπ‡ªóôÕπ„ππ¡ºß

¥—¥·ª≈ß ”À√—∫∑“√°∑”„Àâ ‡°‘¥°“√‡®Á∫ªÉ«¬

·æ√à√–∫“¥„π°≈ÿà¡∑“√°·√°‡°‘¥∂÷ß‡ ’¬™’«‘μ ´÷Ëß

μâÕßπ”¡“æ‘®“√≥“μ—¥ ‘π„π°“√«“ß·ºπ®—¥°“√∑’Ë

‡À¡“– ¡‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ß„π‡√◊ËÕßπ’È (5, 6)

¡’°“√μ√«®æ∫‡™◊ÈÕ Enterobacter sakazakii

„π‡≈◊Õ¥·≈–πÈ”‰¢ —πÀ≈—ß¢ÕßºŸâªÉ«¬∑’Ëμ‘¥‡™◊ÈÕ°√—¡≈∫

‡™◊ÈÕπ’È∑”„Àâ‡°‘¥°“√‡®Á∫ªÉ«¬„π∑ÿ°°≈ÿà¡Õ“¬ÿ ‚¥¬

‡©æ“–„π∑“√°∑’Ë¡’Õ“¬ÿπâÕ¬°«à“ 2 ‡¥◊Õπ ¡’√“¬ß“π

°“√‡®Á∫ªÉ«¬„π∑“√°®”π«π 50 √“¬∑’Ë¡’Õ“¬ÿ

πâÕ¬°«à“ 60 «—π æ∫«à“ 3 „π 4 ∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥

πâÕ¬°«à“ 2,400 °√—¡  ·≈– 3 „π 4 ∑’Ë§≈Õ¥°àÕπ

°”Àπ¥ §◊ÕÕ¬Ÿà„π§√√¿å¡“√¥“πâÕ¬°«à“ 37  —ª¥“Àå

´÷Ëß‡ªìπªí≠À“„π°≈ÿà¡∑“√°∑’Ë¡’§«“¡‡ ’Ë¬ß ¡’√“¬ß“π

§«“¡ —¡æ—π∏å¢Õß°“√æ∫‡™◊ÈÕ„π‡≈◊Õ¥°—∫°“√‡°‘¥

‡¬◊ËÕÀÿâ¡ ¡Õß·≈–‰¢ —πÀ≈—ßÕ—°‡ ∫(6, 7) ®“°°“√

∑¥ Õ∫‡ª√’¬∫‡∑’¬∫‚¥¬„™â«‘∏’∑¥ Õ∫‡™◊ÈÕÀ≈“¬«‘∏’

 “¡“√∂ √ÿª¬◊π¬—π‰¥â«à“‡™◊ÈÕ  Enterobacter sakazakii

∑’Ëªπ‡ªóôÕπ„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°‡ªìπ

 “‡Àμÿ∑”„Àâ‡°‘¥°“√‡®Á∫ªÉ«¬ „π‡¥Á°·√°‡°‘¥·≈–

∑“√°(8)

‡π◊ËÕß®“°π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°‡ªìπ

º≈‘μ¿—≥±å∑’Ëª√–‡∑»‰∑¬π”‡¢â“√âÕ¬‡ªÕ√å‡ Á́πμå ∑—Èß∑’Ë

∫√√®ÿ ”‡√Á®æ√âÕ¡®”Àπà“¬ ·≈–¡’°“√π”‡¢â“¡“‡æ◊ËÕ

∫√√®ÿ„À¡à (repack) ¿“¬„πª√–‡∑»‡æ◊ËÕ®”Àπà“¬

¥—ßπ—Èπ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å √à«¡°—∫ ”π—°ß“π§≥–

°√√¡°“√Õ“À“√·≈–¬“ ®÷ß‰¥â»÷°…“§«“¡πà“®–‡ªìπ

„π°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°‡™◊ÈÕEnterobacter sakazakii

„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√° ‚¥¬¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“¥—ß°≈à“«°”Àπ¥

·≈–∑∫∑«π¡“μ√∞“πº≈‘μ¿—≥±åπ¡ºß¥—¥·ª≈ß

 ”À√—∫∑“√° ·≈–‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√

ª√– “π§«“¡√à«¡¡◊Õ√–À«à“ßÕß§å°“√√–¥—∫ “°≈

‡™àπ WHO LISI ·≈–ª√–‡∑»„π¿“§æ◊Èπ‡Õ‡™’¬

‡æ◊ËÕ«“ß·ºπ„π°“√®—¥°“√§«“¡‡ ’Ë¬ß‡π◊ËÕß®“°‡™◊ÈÕ

Enterobacter sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫

∑“√°μàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

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

Enterobacter sakazakii „ππ¡ºß

„™â«‘∏’¡“μ√∞“π¢Õß U.S. Food and Drug

Administration, Center for Food Safety and

Applied Nutrition, July 2002; Revised August

2002, Isolation and Enumeration of Enterobacter

sakazakii from Dehydrated Powdered Infant

Formula.(9) ‚¥¬‡ªìπ«‘∏’À“ª√‘¡“≥·≈–· ¥ß§à“

‡ªìπª√‘¡“≥‡™◊ÈÕμàÕª√‘¡“≥μ—«Õ¬à“ß (cells/100g)

‚¥¬«‘∏’ MPN (Most probable number)

μ—«Õ¬à“ß∑¥ Õ∫

°“√»÷°…“¥”‡π‘π°“√μ—Èß·μà‡¥◊Õπμÿ≈“§¡

2549- ‘ßÀ“§¡ 2550 ‚¥¬ ”π—°ß“π§≥–°√√¡°“√

Õ“À“√·≈–¬“ °Õßß“π¥à“π ‰¥â ÿà¡‡°Á∫μ—«Õ¬à“ß

π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ëπ”‡¢â“¡“®“° 7

ª√–‡∑» ‰¥â·°à ‰Õ√å·≈π¥å  ‡ªπ ÕÕ ‡μ√‡≈’¬
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°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°‡™◊ÈÕ E.sakazakii ‡æÁ≠»√’  √Õ¥¡“  ·≈–§≥–

‡π‡∏Õ√å·≈π¥å ‡¬Õ√¡π’ π‘« ’́·≈π¥å ·≈–‡¥π¡“√å°

‡ªìπº≈‘μ¿—≥±å∑’Ë∫√√®ÿ„À¡à®“° 4 ª√–‡∑» §◊Õ

øî≈‘ªªîπ å  ‘ß§‚ª√å ¡“‡≈‡ ’́¬ ·≈–‰∑¬ ®”π«π 10

¬’ËÀâÕ ‰¥â·°à  ‚π«å ‡π ‡≈à¬å ·≈§‚μ‡®π ‡Õ  26

¥Ÿ‡¡Á°´å ‡¡®‘ Õ–·≈Á§μâ“ ‡ÕÁπø“·≈§ ´‘¡‘·≈§ ·≈–

·ππ ‚¥¬¡’¢π“¥∫√√®ÿ 200, 350, 370, 400,

700, 750, 900 ·≈– 1,000 °√—¡ º≈‘μ„π™à«ßªï

2549-2550 À¡¥Õ“¬ÿ„π™à«ßªï 2551-2552

®”π«π∑—ÈßÀ¡¥ 300 μ—«Õ¬à“ß ‚¥¬‡°Á∫®“°¥à“π

π”‡¢â“ 200 μ—«Õ¬à“ß ·≈–‡°Á∫®“°Àâ“ß √√æ ‘π§â“

12 ·Ààß∑’Ë®”Àπà“¬„π‡¢μ°√ÿß‡∑æœ ·≈–ª√‘¡≥±≈

100 μ—«Õ¬à“ß ∑ÿ°μ—«Õ¬à“ß ÿà¡‡°Á∫®”π«π 5 Àπà«¬

∫√√®ÿμàÕ 1 μ—«Õ¬à“ß ‚¥¬·μà≈–μ—«Õ¬à“ß¡’ code

‡¥’¬«°—π

‡§√◊ËÕß¡◊Õ·≈–«— ¥ÿÕÿª°√≥å Water bath

(45.5 ± 0.2 Õß»“‡´≈‡ ’́¬ ),  Incubators (35-37

Õß»“‡´≈‡ ’́¬  ·≈– 24-26 Õß»“‡´≈‡ ’́¬ ), 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 (2 ≈‘μ√, 250 ·≈– 125 ¡‘≈≈‘≈‘μ√),

Quebec colony counter, API 20E biochemical

strips, plastic sterile petri dishes, 15 Ó 150

¡‘≈≈‘‡¡μ√

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– “√‡§¡’ Trypticase

(Tryptic) soy agar, Violet red bile glucose agar

(VRBG agar), Enterobacteriaceae enrichment

broth (EE broth), Oxidase test reagent.

«‘∏’∑¥ Õ∫

- ™—Ëßμ—«Õ¬à“ß 100, 10 °√—¡ ·≈– 1 °√—¡

„ à≈ß„π Erlenmeyer flask ¢π“¥ 2 ≈‘μ√, 250

·≈– 125 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ‚¥¬™—ËßπÈ”Àπ—°≈–

3 flask (MPN 3 tubes technique)

- ‡μ‘¡πÈ”°≈—Ëπ∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 45 Õß»“

‡´≈‡ ’́¬  ≈ß„π flask ∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ„π

Õ—μ√“ à«π 1 : 10

- Õ∫‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 36 ± 1 Õß»“

‡´≈‡´’¬  π“π 24 ™—Ë«‚¡ß ∂à“¬‡™◊ÈÕ®“°∑ÿ°√–¥—∫

§«“¡‡¢â¡¢âπ®”π«π 10 ¡‘≈≈‘≈‘μ√ ≈ß„π¢«¥¢π“¥

160 ¡‘≈≈‘≈‘μ√ ∑’Ë¡’ EE broth ®”π«π 90 ¡‘≈≈‘≈‘μ√

- Õ∫‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 36 ± 1 Õß»“

‡´≈‡ ’́¬  π“π 24 ™—Ë«‚¡ß ‡¢¬à“¢«¥·≈–∂à“¬‡™◊ÈÕ

®”π«π 0.1 ¡‘≈≈‘≈‘μ√ ≈ß∫π VRBG agar plates

®”π«π 2 plate ·≈– spread ‚¥¬„™â sterile glass

spreading rod

- Õ∫‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 36 ± 1 Õß»“

‡´≈‡´’¬  π“π 24 ™—Ë«‚¡ß ‡≈◊Õ°‚§‚≈π’®”π«π

5 ‚§‚≈π’ ∑’Ë‡ªìπ≈—°…≥– typical ‚§‚≈π’¢Õß‡™◊ÈÕ

E.sakazakii §◊Õ ¡’ ’¡à«ß √Õ∫‚§‚≈π’¡’ ’¡à«ß‡¢â¡

®“°°“√μ°μ–°Õπ¢Õß bile acids π”‰ª streak

≈ß∫π Trypticase soy agar plate

- Õ∫‡æ“–‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 25 ± 1 Õß»“

‡´≈‡ ’́¬  π“π 48-72 ™—Ë«‚¡ß ‡≈◊Õ°‚§‚≈π’∑’Ë

¡’ ’‡À≈◊Õß∑’Ë„Àâº≈ oxidase test positive π”‰ª

∑¥ Õ∫¬◊π¬—π‚¥¬„™â API 20E biochemical

identification system

- ‡™◊ÈÕ∑’Ë·¬°‰¥âμ√«®¬◊π¬—π¥â«¬ API 20E

biochemical strips ·≈–∑ÿ°μ—«Õ¬à“ß∑’Ë„Àâº≈∫«°

 àßμ√«®¬◊π¬—π§«“¡∂Ÿ°μâÕßÕ’°§√—Èß ≥  ∂“∫—π«‘®—¬

«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ (National Institute of

Health) °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß

 “∏“√≥ ÿ¢

- §”π«≥ MPN ¢Õß E.sakazakii (cells/

100 g) ®“°μ“√“ß MPN (BAM Manual,  Appendix

2; Most Probable Number Determination

from Serial Dilutions)
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‡™◊ÈÕ¡“μ√∞“π∑’Ë„™â„π°“√∑¥ Õ∫

‡™◊ÈÕ®ÿ≈‘π∑√’¬å®“°»Ÿπ¬å‡°Á∫√—°…“·≈–√«∫√«¡

 “¬æ—π∏ÿå®ÿ≈‘π∑√’¬å∑“ß°“√·æ∑¬å  ∂“∫—π«‘®—¬

«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

®”π«π 5  “¬æ—π∏ÿå Enterobacter sakazakii  ATCC

51329, Enterobacter sakazakii DMST3654,

Enterobacter  sakazakii  DMST4981, Enterobacter

sakazakii DMST5014, ·≈– Enterobacter

sakazakii DMST17894 „™â‡ªìπ‡™◊ÈÕ¡“μ√∞“π

 ”À√—∫°“√§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå

„πß“π«‘®—¬

¢âÕ¡Ÿ≈∑’Ë„™â„π°“√§”π«≥§«“¡πà“®–‡ªìπ„π°“√

‡®Á∫ªÉ«¬

¢âÕ¡Ÿ≈®“°°“√ ◊∫§âπÀ≈—°∞“π∑“ß«‘™“°“√

·≈–ß“π«‘®—¬¿“¬„πª√–‡∑»‰∑¬ ·≈–μà“ßª√–‡∑»

‰¥â·°à

- °“√°àÕ‚√§®“°À≈—°∞“π∑“ß«‘™“°“√

·≈–ß“π«‘®—¬¿“¬„πª√–‡∑»‰∑¬ ·≈–μà“ßª√–‡∑»

®“°º≈°“√»÷°…“¢Õß  Pagotto et al. (2003)(10)

- ®”π«πª√–™“°√∑—ÈßÀ¡¥¢Õßª√–‡∑»

‰∑¬ Õ—μ√“°“√‡°‘¥¢Õß∑“√° ·≈–®”π«π∑“√°∑’Ë

§≈Õ¥‚¥¬¡’πÈ”Àπ—°μË”°«à“ 2,500 °√—¡ ¢Õß

ª√–‡∑»‰∑¬ ‚¥¬ ◊∫§âπ¢âÕ¡Ÿ≈®“° ”π—°ß“π ∂‘μ‘

·Ààß™“μ‘ United Nation Thailand(11) √“¬ß“π®“°

°√¡Õπ“¡—¬(12) ·≈–¢âÕ¡Ÿ≈®“° Health question

about 11 SEAR countries(13)

- °“√∫√‘‚¿§Õ“À“√¢Õßª√–‡∑»‰∑¬  ”π—°

¡“μ√∞“π·≈–√–∫∫§ÿ≥¿“æ  ”π—°ß“π¡“μ√∞“π

 ‘π§â“‡°…μ√·≈–Õ“À“√·Ààß™“μ‘ ¢âÕ¡Ÿ≈°“√∫√‘‚¿§

Õ“À“√¢Õßª√–‡∑» 2549(14)

- ·∫∫ —¡¿“…≥å°“√»÷°…“æƒμ‘°√√¡°“√

∫√‘ ‚¿§π¡¢Õß∑“√°∑’Ë¡’ ‚Õ°“ ‡ ’Ë¬ß®“°°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘… ´÷Ëßª√–°Õ∫¥â«¬

¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâμÕ∫·∫∫ —¡¿“…≥å·≈–¢âÕ¡Ÿ≈

‡°’Ë¬«°—∫æƒμ‘°√√¡∫√‘‚¿§π¡¢Õß∑“√°

√Ÿª·∫∫∑’Ë„™â„π°“√»÷°…“  ¡’«‘∏’°“√¥”‡π‘π

°“√‚¥¬„™âÀ≈—°°“√¢Õß§≥–°√√¡“∏‘°“√Õ“À“√

√–À«à“ßª√–‡∑» “¢“ ÿ¢≈—°…≥– (Codex Committee

of Food Hygiene, CCFH)(15)

1. °“√ ”√«®æƒμ‘°√√¡°“√∫√‘‚¿§‚¥¬„™â

·∫∫ —¡¿“…≥å‡√◊ËÕß ç°“√»÷°…“æƒμ‘°√√¡°“√

∫√‘ ‚¿§π¡¢Õß∑“√°∑’Ë¡’ ‚Õ°“ ‡ ’Ë¬ß®“°°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…é

2. «‘‡§√“–Àåª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ

Enterobacter sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫

∑“√°®“°μ—«Õ¬à“ß∑’Ë ÿà¡‡°Á∫‚¥¬°Õßß“π¥à“π

 ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ ®”π«π

200 μ—«Õ¬à“ß ‡æ◊ËÕπ”‰ª§”π«≥À“§«“¡™ÿ°¢Õß

°“√ªπ‡ªóôÕπ = ®”π«π∑’Ëæ∫‡™◊ÈÕ/®”π«πμ—«Õ¬à“ß∑’Ë

μ√«®«‘‡§√“–Àå∑—ÈßÀ¡¥

3. «‘ ‡§√“–Àåª√‘¡“≥ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ

Enterobacter sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫

∑“√°∑’Ë®”Àπà“¬„π‡¢μ°√ÿß‡∑æœ ·≈–ª√‘¡≥±≈

®”π«π 100 μ—«Õ¬à“ß §”π«≥À“§«“¡™ÿ°¢Õß

°“√ªπ‡ªóôÕπ‡™àπ‡¥’¬«°—∫¢âÕ 2

4. §” π « ≥ § « “ ¡ ™ÿ ° ¢ Õ ß ‡ ™◊È Õ °à Õ ‚ √ §

(prevalence of pathogenic strain) ‚¥¬„™âº≈°“√

»÷°…“¢Õß  Pagotto et al. (2003)(10)  ∑’Ëæ∫«à“ ‡™◊ÈÕ

Enterobacter sakazakii ‡æ’¬ß 2 „π 18 strains ∑’Ë

∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ√â“¬·√ß∂÷ß™’«‘μ„π  sucking mice

‚¥¬°“√„Àâ°‘π ·≈–ÀπŸ  1 „π 4  μ“¬∑’Ë dose 10 cfu/

mouse §”π«≥§«“¡™ÿ°¢Õß‡™◊ÈÕ°àÕ‚√§ (prevalence

pathogenic strain) = (1/4 Ó 0.07) = 0.015

5. ª√–¡“≥§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√

ªπ‡ªóôÕπ‡™◊ÈÕ Enterobacter sakazakii √–¥—∫μà“ßÊ

„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°‚¥¬„™â¢âÕ¡Ÿ≈

ª√‘¡“≥°“√ªπ‡ªóôÕπ®“°¢âÕ∑’Ë 2 ·≈– 3 ª√–‡¡‘π
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§«“¡∂’Ë¢Õßª√‘¡“≥ªπ‡ªóôÕπ„π√–¥—∫μà“ßÊ ‚¥¬„™â

Gumbelûs method(16) 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¢Õßμ—«Õ¬à“ß ‡™àπ ®”π«π

μ—«Õ¬à“ß∑—ÈßÀ¡¥ = 27 ≈”¥—∫∑’Ë¢Õßμ—«Õ¬à“ß = 1

§”π«≥  Reoccurrence = (27 + 1)/1 = 28 §”π«≥

§à“ Frequency = 1/reoccurrence ‡™àπ frequency

¢Õß ‡ ™◊È Õ 23 ‡ ´≈≈å / 100 ° √— ¡ = 1/28 =

0.0357143 ·≈–„™â‚ª√·°√¡ Excel À“ ¡°“√

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

¢Õß‡™◊ÈÕ„π√–¥—∫μà“ßÊ ·≈–§«“¡∂’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

6.  ”√«®√âÕ¬≈–¢Õß¡“√¥“∑’Ë‡≈’È¬ß≈Ÿ°¥â«¬

π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°·≈–π¡¡“√¥“„π∑“√°

·√°‡°‘¥®π∂÷ß 12 ‡¥◊Õπ ‚¥¬¡’°“√®—¥∑”

·∫∫ Õ∫∂“¡·≈– ÿà¡®“°ª√–™“°√μ—«Õ¬à“ß„π‡¢μ

°√ÿß‡∑æœ ®”π«π 1,000 §π π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª

§”π«≥À“§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√‡≈’È¬ß≈Ÿ°

¥â«¬π¡ºß·≈–π¡¡“√¥“

7. §”π«≥§«“¡πà“®–‡ªìπ(17,18,19) ¢Õß

‚Õ°“ °“√‡≈’È¬ß∑“√°¥â«¬π¡ºß¥—¥·ª≈ß∑’Ë¡’°“√

ªπ‡ªóôÕπ‡™◊ÈÕ E.sakazakii  ¥—ßπ’È

7.1 „™â√âÕ¬≈–¢Õß¡“√¥“∑’Ë ‡≈’È¬ß≈Ÿ°

¥â«¬π¡ºß¥—¥·ª≈ß π¡¡“√¥“ π¡ºß¥—¥·ª≈ß·≈–

π¡¡“√¥“„π∑“√°·√°‡°‘¥®π∂÷ß 12 ‡¥◊Õπ (®“°

¢âÕ¡Ÿ≈°“√ ”√«®ª√‘¡“≥°“√∫√‘‚¿§¢Õß§≥–«‘®—¬

‚¥¬¡’ºŸâ„Àâ¢âÕ¡Ÿ≈„π‡¢μ°√ÿß‡∑æœ ®”π«π 1,000 §π)

§”π«≥§«“¡πà“®–‡ªìπ (probability) ¢Õß‚Õ°“ 

°“√‡≈’È¬ß≈Ÿ°¥â«¬«‘∏’μà“ßÊ ÷́Ëß‡∑à“°—∫√âÕ¬≈–¢Õß

feeding ·μà≈–ª√–‡¿∑À“√¥â«¬º≈√«¡¢Õß feeding

∑—ÈßÀ¡¥

7.2 §”π«≥§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

°“√ªπ‡ªóôÕπ¥â«¬‡™◊ÈÕ„π√–¥—∫μà“ßÊ ´÷Ëß‡∑à“°—∫º≈

§Ÿ≥¢Õß§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√ªπ‡ªóôÕπ„π

√–¥—∫μà“ß Ê (¢âÕ 5) ·≈–§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

°“√‡≈’È¬ß≈Ÿ°¥â«¬«‘∏’μà“ß Ê (¢âÕ 7.1)

7.3 §”π«≥§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ 

°“√‡≈’È¬ß¥â«¬π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ë¡’°“√

ªπ‡ªóôÕπ∑—ÈßÀ¡¥ ´÷Ëß‡∑à“°—∫º≈∫«°¢Õß§«“¡πà“

®–‡ªìπ®“°°“√‡≈’È¬ß¥â«¬π¡ºßÕ¬à“ß‡¥’¬«·≈–§«“¡

πà“®–‡ªìπ®“°°“√‡≈’È¬ß¥â«¬π¡·¡à·≈–π¡ºß

(0.457 + 0.232 = 0.689)

8. §”π«≥À“®”π«π∑“√°πÈ”Àπ—°μË”

∑’Ë§≈Õ¥∑—ÈßÀ¡¥μàÕªï®“°¢âÕ¡Ÿ≈∑’Ë ◊∫§âπ‰¥â (11-13) ¥—ßπ’È

8.1 ®”π«πª√–™“°√∑—È ßÀ¡¥‚¥¬

ª√–¡“≥  62.8 ≈â“π ªï 2006(11-13)

8.2 Õ—μ√“°“√‡°‘¥¢Õß∑“√°ª√–¡“≥

12.7 §π μàÕª√–™“°√ 1,000 §π ¢âÕ¡Ÿ≈ªï

2006(11-13) §‘¥‡ªìπ®”π«π∑“√°∑’Ë‡°‘¥∑—ÈßÀ¡¥

ª√–¡“≥ = (12.7/1,000) Ó 62,800,000 =

797,560 §π

8.3 ®”π«π∑“√°∑’Ë§≈Õ¥‚¥¬¡’πÈ”Àπ—°

μË”°«à“ 2,500 °√—¡ 9% ¢âÕ¡Ÿ≈ªï 2002(11-13)

§‘¥‡ªìπ®”π«π∑“√°πÈ”Àπ—°μË”∑’Ë§≈Õ¥∑—ÈßÀ¡¥

= (9/100) Ó 797,560 = 71,780.40 = 71,780

§π

9. §à“‡©≈’Ë¬¢Õßª√‘¡“≥π¡™ß (π¡ºß

¥—¥·ª≈ß ”À√—∫∑“√°)  ”À√—∫ª√–™“°√∑—ÈßÀ¡¥ =

115.73 °√—¡/§π/«—π(14)

10. §”π«≥®”π«π§√—Èß¢Õß§«“¡‡ ’Ë¬ß∑’Ë

∑“√° ÷́Ëß¡’πÈ”Àπ—°μË”°«à“ 2,500 °√—¡ ∫√‘‚¿§

π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ë¡’°“√ªπ‡ªóôÕπ

Õ¬à“ßπâÕ¬ 3 ‡´≈≈å/100 °√—¡(20, 21) „π™à«ßÀπ÷Ëß

‡¥◊Õπ·√°
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10.1 ®”π«π§√—Èß¢Õß°“√∫√‘‚¿§„π

1 ‡¥◊Õπ ®“°·∫∫ ”√«®æ∫«à“ à«π„À≠à„Àâ∑“√°

√—∫ª√–∑“ππ¡Àà“ß°—π 3 ™—Ë«‚¡ß §√—Èß≈– 4 ÕÕπ ǻ

(1 ÕÕπ´å = 4.254 °√—¡ ‚¥¬‡©≈’Ë¬®“°¢âÕ¡Ÿ≈∑’Ë

√–∫ÿ¢â“ß°≈àÕßπ¡ºß∑“√° 8 brand)

10.2 „πÀπ÷Ëß«—π„Àâπ¡∑“√° = 24/3

= 8 §√—Èß „πª√‘¡“≥ = 8 Ó 4 ÕÕπ ǻ  Ó 4.254 °√—¡

= 136.13 °√—¡/§π/«—π ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

 ◊∫§âπ„π¢âÕ 9 ‡¡◊ËÕ„™âª√‘¡“≥‡™◊ÈÕ∑’Ë∑”„Àâ‡°‘¥

°“√°àÕ‚√§∑’ËÕ¬à“ßπâÕ¬ 3 ‡´≈≈å/100 °√—¡(4, 20)

À¡“¬∂÷ß∑ÿ° Ê 100 °√—¡¢Õßπ¡ ¡’‚Õ°“ ªπ‡ªóôÕπ

‡™◊ÈÕ 3 ‡´≈≈å ‡æ√“–©–π—Èπ„πÀπ÷Ëß«—π‚Õ°“ ∑’Ë∑“√°

¡’§«“¡‡ ’Ë¬ß„π°“√√—∫ª√–∑“ππ¡∑’Ë¡’°“√ªπ‡ªóôÕπ

À√◊ÕÕ’°π—¬§◊Õ√—∫ª√–∑“ππ¡ª√‘¡“≥ 100 °√—¡μàÕ

Àπ÷Ëß«—π =  1 §√—Èß/§π/«—π ÷́Ëß‡∑à“°—∫ 30 §√—Èß/

§π/‡¥◊Õπ ‡π◊ËÕß®“°„πÀπ÷Ëß‡¥◊Õπ·√°∑“√°¡’

¿Ÿ¡‘§ÿâ¡°—πμË” ®÷ß¡’§«“¡‡ ’Ë¬ß ŸßμàÕ°“√°àÕ‚√§¢Õß

‡™◊ÈÕ(21) ®”π«π§√—Èß¢Õß‚Õ°“ ∑’Ë∑“√° ÷́Ëß¡’πÈ”Àπ—°

μË”°«à“ 2,500 °√—¡∑—ÈßÀ¡¥ √—∫ª√–∑“ππ¡™ß

∑’Ë¡’§«“¡‡ ’Ë¬ß„π 1 ‡¥◊Õπ = 71,780 Ó 30 =

2,153,400 §√—Èß

11. °“√ª√–‡¡‘π§«“¡πà“®–‡ªìπ„π°“√

‡®Á∫ªÉ«¬¢Õß∑“√°∑’Ë‡°‘¥®“°‡™◊ÈÕ Enterobacter

sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°μàÕ

ª√–™“°√ 100,000 §π ‚¥¬ª√–¡“≥®“°º≈§Ÿ≥

¢Õß®”π«π§√—Èß¢Õß‚Õ°“ ∑’Ë∑“√° ÷́Ëß¡’πÈ”Àπ—°μË”°«à“

2,500 °√—¡∑—ÈßÀ¡¥ √—∫ª√–∑“ππ¡™ß„π 1 ‡¥◊Õπ

(2,153,400 §√—Èß) §«“¡™ÿ°¢Õßª√‘¡“≥‡™◊ÈÕ°àÕ‚√§

(0.015) ·≈–§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√‡≈’È¬ß

∑“√°¥â«¬π¡ºß¥—¥·ª≈ß∑’Ë¡’°“√ªπ‡ªóôÕπ‡™◊ÈÕ

∑—ÈßÀ¡¥ (0.689) = (2,153,400 Ó 0.015 Ó

0.689 Ó 100,000)/62,800,000(12-14) =

35.4385175 = 35 §π μàÕª√–™“°√ 100,000 §π

º≈

°“√»÷°…“À“ª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ

®“°°“√μ√«®«‘‡§√“–Àå‡™◊ÈÕ Enterobacter

sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ë‡°Á∫ ≥

¥à“ππ”‡¢â“ ·≈–®“°Àâ“ß √√æ ‘π§â“ æ∫¡’°“√

ªπ‡ªóôÕπ 12 ·≈– 8 μ—«Õ¬à“ß ª√‘¡“≥°“√

ªπ‡ªóôÕπÕ¬Ÿà„π√–¥—∫ 3.6 - 23 ‡´≈≈å/100 °√—¡

·≈– 3.6 ‡´≈≈å/100 °√—¡ μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1

·≈– 2) ‡¡◊ËÕπ”¡“§”π«≥À“§«“¡™ÿ°¢Õß°“√

ªπ‡ªóôÕπ‰¥â 0.06 ·≈– 0.08 μ“¡≈”¥—∫ §‘¥‡ªìπ

§«“¡™ÿ°‚¥¬‡©≈’Ë¬ 0.07

°“√ª√–‡¡‘π§«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√

ªπ‡ªóôÕπ‡™◊ÈÕ

°“√ª√–‡¡‘π§«“¡∂’Ë¢Õßª√‘¡“≥ªπ‡ªóôÕπ‡™◊ÈÕ

Enterobacter sakazakii „π√–¥—∫μà“ßÊ ‚¥¬„™â

Gumbelûs Method ª√—∫§à“¢âÕ¡Ÿ≈ æ∫§«“¡∂’Ë 3

√–¥—∫ §◊Õ ∑’Ëª√‘¡“≥ªπ‡ªóôÕπ 23, 9.2 ·≈– 3.6

‡´≈≈å/100 °√—¡ ¡’§«“¡∂’Ë¢Õß°“√ªπ‡ªóôÕπ‡∑à“°—∫

0.0357143, 0.0714286 ·≈– 0.1071429

μ“¡≈”¥—∫ (μ“√“ß∑’Ë 3)

- ‡¡◊ËÕ plot °√“ø√–À«à“ßª√‘¡“≥

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

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

·≈– x §◊Õª√‘¡“≥°“√ªπ‡ªóôÕπ ‰¥â ¡°“√®“°°√“ø

§◊Õ y = 0.2271x-0.5814 ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√

μ—¥ ‘π„® (Correlation of determination : R Square)

= 0.9918 · ¥ß«à“‡ªìπ ¡°“√∑’Ë¡’§«“¡‡À¡“– ¡

- ‰¥â§«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥°“√

ªπ‡ªóôÕπ‡™◊ÈÕEnterobacter sakazakii „π√–¥—∫μà“ßÊ

„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√° §◊Õ 0.520904,

0.301888 ·≈– 0.177208 (μ“√“ß∑’Ë 4) §«“¡

πà“®–‡ªìπ¢Õß‚Õ°“ °“√‡≈’È¬ß¥â«¬π¡ºß¥—¥·ª≈ß

 ”À√—∫∑“√°∑’Ë¡’°“√ªπ‡ªóôÕπ∑—ÈßÀ¡¥ (μ“√“ß∑’Ë 5)

‡∑à“°—∫ 0.689
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ª√–‡∑»ÕÕ ‡μ√‡≈’¬ 1,000 °√—¡ 9.2 23 23 3.6 3.6

ª√–‡∑»‡π‡∏Õ√å·≈π¥å 450 °√—¡ ND2 ND ND ND 3.6

ª√–‡∑» ‡ªπ 400 °√—¡ ND ND ND 23 ND

ª√–‡∑»¡“‡≈‡£’¬ (repacked) 350 °√—¡ ND ND ND 23 ND

ª√–‡∑»‰∑¬ (repacked) 400 °√—¡ ND 3.6 ND ND ND

ª√–‡∑»‡π‡∏Õ√å·≈π¥å 900 °√—¡ 3.6 ND ND 3.6 ND

ª√–‡∑» ‘ß§‚ª√å (repacked) 350 °√—¡ ND ND ND 3.6 ND

ª√–‡∑»‡π‡∏Õ√å·≈π¥å 400 °√—¡ ND ND ND 3.6 ND

ª√–‡∑»‰∑¬ (repacked) 400 °√—¡ ND 3.6 ND 3.6 ND

π¡ Raw Material (Before Rinsing) (‡°Á∫®“°‚√ßß“π) ND 3.6 ND ND ND

ª√–‡∑»ÕÕ ‡μ√‡≈’¬ 1,000 °√—¡ 9.2 23 23 3.6 3.6

ª√–‡∑»‡π‡∏Õ√å·≈π¥å 450 °√—¡ ND ND ND ND 3.6

1 Àπà«¬μ—«Õ¬à“ß (sub sample) A, B, C, D, ·≈– E,  2 ND = not detected

μ“√“ß∑’Ë 1 ª√‘¡“≥°“√ªπ‡ªóôÕπ„πμ—«Õ¬à“ß®”π«π 12 μ—«Õ¬à“ß∑’Ë„Àâº≈∫«° ‡°Á∫‚¥¬°Õßß“π¥à“π  ”π—°ß“π

§≥–°√√¡°“√Õ“À“√·≈–¬“ ®”π«π 200 μ—«Õ¬à“ß

º≈‘μ¿—≥±å/ºŸâº≈‘μ Àπà«¬μ—«Õ¬à“ß1/ª√‘¡“≥‡™◊ÈÕ (Sub sample/cells/100 g)

A B C D E

μ“√“ß∑’Ë 2 ª√‘¡“≥°“√ªπ‡ªóôÕπ„πÀπà«¬μ—«Õ¬à“ß∑’Ë„Àâº≈∫«° 8 μ—«Õ¬à“ß ‡°Á∫®“°·À≈àß®”Àπà“¬„π‡¢μ

°√ÿß‡∑æœ ·≈–ª√‘¡≥±≈ ®”π«π 100 μ—«Õ¬à“ß

ª√–‡∑» À√—∞Õ‡¡√‘°“ 400 °√—¡ ND2 ND ND 3.6 ND

ª√–‡∑»‡π‡∏Õ√å·≈π¥å 900 °√—¡ 3.6 ND 3.6 3.6 ND

ª√–‡∑»ÕÕ ‡μ√‡≈’¬ 350 °√—¡ ND ND 3.6 ND ND

ª√–‡∑»‰∑¬ (repacked) 900 °√—¡ ND ND 3.6 ND ND

ª√–‡∑» À√—∞Õ‡¡√‘°“ 700 °√—¡ ND ND ND 3.6 ND

ª√–‡∑»‰∑¬ (repacked) 900 °√—¡ 3.6 ND ND ND ND

ª√–‡∑»øî≈‘ªªîπ å (repacked) 900 °√—¡ ND ND 3.6 ND ND

1 Àπà«¬μ—«Õ¬à“ß (sub sample) A, B, C, D, ·≈– E,  2 ND = not detected

º≈‘μ¿—≥±å/ºŸâº≈‘μ Àπà«¬μ—«Õ¬à“ß1/ ª√‘¡“≥‡™◊ÈÕ (Sub sample/cells/100 g)

A B C D E

º≈°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬

æ∫«à“∑“√°∑’Ë¡’πÈ”Àπ—°μË”°«à“ 2,500 °√—¡

®”π«π 35 §π μàÕª√–™“°√ 100,000 §π

¡’‚Õ°“ ‡°‘¥°“√‡®Á∫ªÉ«¬®“°‡™◊ÈÕ Enterobacter

sakazakii ∑’Ëªπ‡ªóôÕπ„ππ¡ºß¥—¥·ª≈ß ”À√—∫

∑“√°
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μ“√“ß∑’Ë 3 °“√À“§«“¡∂’Ë¢Õß°“√ªπ‡ªóôÕπ‚¥¬„™â Gumbelûs

23 1 282       0.03571433

23 1 28 0.0357143

23 1 28 0.0357143

23 1 28 0.0357143

23 1 28 0.0357143

9.2 2 14 0.0714286

9.2 2 14 0.0714286

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

ª√‘¡“≥‡™◊ÈÕ1 ≈”¥—∫∑’Ë reoccurrence frequency

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

3.6 3 9.333333 0.1071429

ª√‘¡“≥‡™◊ÈÕ1 ≈”¥—∫∑’Ë reoccurrence frequency

1 = cells/100 g,
2 reoccurrence = (®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ + 1)/≈”¥—∫∑’Ë¢Õßμ—«Õ¬à“ß = (27 + 1)/1 = 28,
3 frequency = 1/reoccurrence = 1/28 = 0.0357143

¿“æ∑’Ë 1 °√“ø· ¥ß§«“¡∂’Ë·≈–ª√‘¡“≥ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ E.sakazakii
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°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°‡™◊ÈÕ E.sakazakii ‡æÁ≠»√’  √Õ¥¡“  ·≈–§≥–

μ“√“ß∑’Ë 4  §«“¡πà“®–‡ªìπ¢Õßª√‘¡“≥°“√ªπ‡ªóôÕπ‡™◊ÈÕ E.sakazakii √–¥—∫μà“ß Ê „ππ¡ºß¥—¥·ª≈ß

 ”À√—∫∑“√°

Feeding† %feeding1 Probability 0.5209043 0.301888 0.177208 1

π¡·¡àÕ¬à“ß‡¥’¬« 30.5 0.3052 0.1589804 0.092136 0.054084 0.3055

π¡ºß¥—¥·ª≈ßÕ¬à“ß‡¥’¬« 45.7 0.457 0.238053 0.137963 0.080984 0.4576

∑—Èßπ¡·¡à·≈–π¡ºß¥—¥·ª≈ß 23.2 0.232 0.120850 0.070038 0.041112 0.2326

Õ◊Ëπ Ê 0.6 0.006 0.003125 0.001811 0.001063 0.006

√«¡ 100 1 1

μ“√“ß∑’Ë 5 §«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√‡≈’È¬ß∑“√°¥â«¬π¡ºß¥—¥·ª≈ß∑’Ë¡’°“√ªπ‡ªóôÕπ‡™◊ÈÕ E.sakazakii

√–¥—∫μà“ßÊ „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°

ª√‘¡“≥°“√ªπ‡ªóôÕπ (cells/100 g)

3.6 9.2 23
√«¡

1 ¢âÕ¡Ÿ≈°“√ ”√«®ª√‘¡“≥°“√∫√‘‚¿§®“°ºŸâ„Àâ¢âÕ¡Ÿ≈®”π«π 1,000 §π
2 §«“¡πà“®–‡ªìπ¢Õß°“√‡≈’È¬ß≈Ÿ°¥â«¬π¡·¡àÕ¬à“ß‡¥’¬« = 30.5/100 = 0.305
3 §«“¡πà“®–‡ªìπ¢Õß°“√ªπ‡ªóôÕπ¥â«¬‡™◊ÈÕ„π√–¥—∫μà“ß Ê
4 §«“¡πà“®–‡ªìπ¢Õß°“√‡≈’È¬ß∑“√°¥â«¬π¡·¡àÕ¬à“ß‡¥’¬« „π√–¥—∫°“√ªπ‡ªóôÕπ‡™◊ÈÕ E.sakazakii 3.6 ‡´≈≈å/100 °√—¡

= 0.305 Ó 0.520904 = 0.158980
5 §«“¡πà“®–‡ªìπ¢Õß°“√‡≈’È¬ß∑“√°¥â«¬π¡·¡àÕ¬à“ß‡¥’¬«√«¡∑ÿ°√–¥—∫°“√ªπ‡ªóôÕπ‡™◊ÈÕE. sakazakii = 0.158980 + 0.092136

+ 0.054084 = 0.305
6 §«“¡πà“®–‡ªìπ¢Õß‚Õ°“ °“√‡≈’È¬ß¥â«¬π¡ºß¥—¥·ª≈ß = §«“¡πà“®–‡ªìπ®“°°“√‡≈’È¬ß¥â«¬π¡ºß¥—¥·ª≈ßÕ¬à“ß‡¥’¬« +

§«“¡πà“®–‡ªìπ®“°°“√‡≈’È¬ß¥â«¬π¡·¡à·≈–π¡ºß¥—¥·ª≈ß = 0.457 + 0.232 = 0.689

3.6 cells/100g 0.1315842 0.5209043

9.2 cells/100g 0.076259 0.301888

23 cells/100g 0.044764 0.177208

√«¡ 0.252607 (Z) 1.000000

1y = 0.2271x-0.5814, 2 = 0.2771 Ó (3.6)-0.5814  = 0.131584,   3= 0.131584/0.252607 = 0.520904

ª√‘¡“≥‡™◊ÈÕªπ‡ªóôÕπ (x) §«“¡∂’Ë°“√ªπ‡ªóôÕπ (y)1 §«“¡πà“®–‡ªìπ (y/z)
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«‘®“√≥å

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“¢Õß§«“¡πà“

®–‡ªìπ„π°“√‡®Á∫ªÉ«¬¢Õß∑“√°∑’Ë¡’πÈ”Àπ—°μË”°«à“

2,500 °√—¡ ∑’Ë‡°‘¥®“°‡™◊ÈÕ Enterobacter sakazakii

„ππ¡ºß∑“√°®“°‚§√ß°“√π’È°—∫°“√»÷°…“„π

μà“ßª√–‡∑» §◊Õ ª√–‡∑»‡π‡∏Õ√å·≈π¥å 8.9 §π

„ π ª √ – ™ “ ° √ 1 , 0 0 0 , 0 0 0 § π ( 4 ) · ≈ – „ π

 À√—∞Õ‡¡√‘°“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬‡∑à“°—∫

∑“√° 1 §π „πª√–™“°√ 100,000 §π(20) ¥—ßπ—Èπ

§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬¢Õß∑“√°∑’Ë¡’πÈ”Àπ—°

μË”°«à“ 2,500 °√—¡„πª√–‡∑»‰∑¬ ®÷ß Ÿß°«à“„π

μà“ßª√–‡∑»∂÷ß 35 ‡∑à“  ®“°ª√–™“°√ 100,000 §π

Õ¬à“ß‰√°Áμ“¡  ®”π«π∑“√°∑’Ë¡’πÈ”Àπ—°μË”°«à“ 2,500

°√—¡„πª√–‡∑»‡π‡∏Õ√å·≈π¥å ‡∑à“°—∫ 2% ¢≥–∑’Ë

ª√–‡∑»‰∑¬¡’ Ÿß∂÷ß 9% ¢Õß®”π«π∑“√°∑—ÈßÀ¡¥

´÷Ëß‡ªìπ “‡ÀμÿÕ’°Õ¬à“ßÀπ÷Ëß∑’Ë∑”„Àâ§«“¡πà“®–‡ªìπ

„π°“√‡®Á∫ªÉ«¬ Ÿß°«à“¥â«¬

°“√»÷°…“§√—Èßπ’È§≥–ºŸâ«‘®—¬„™â¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

°“√»÷°…“„πÀâÕßªØ‘∫—μ‘°“√ √«¡∂÷ß°“√ ◊∫§âπ¢âÕ¡Ÿ≈

∑’Ë¡’°“√»÷°…“·≈–°“√√«∫√«¡¢âÕ¡Ÿ≈„πª√–‡∑»

·≈–μà“ßª√–‡∑» ·μà‡π◊ËÕß®“°¢âÕ¡Ÿ≈°“√»÷°…“

¿“¬„πª√–‡∑»¬—ß¡’§àÕπ¢â“ßπâÕ¬À√◊Õ∫“ß¢âÕ¡Ÿ≈

‰¡à¡’‡≈¬ ª√–°Õ∫°—∫°“√»÷°…“§√—Èßπ’È¬—ß‰¡à

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë„πª√–‡∑» ÷́Ëß¡’§«“¡·μ°μà“ß∑—Èß

 à«π¢Õßæƒμ‘°√√¡°“√∫√‘‚¿§·≈–§«“¡®”‡æ“–

Õ◊ËπÊ ¥—ßπ—Èπ®÷ßÕ“®‡°‘¥º≈°√–∑∫∑”„Àâ‡°‘¥§«“¡

§≈“¥‡§≈◊ËÕπ¢Õßº≈°“√ª√–‡¡‘π∑—Èß‡™‘ß∫«°·≈–

≈∫‰¥â §«√μâÕß¡’°“√»÷°…“Õ¬à“ßμàÕ‡π◊ËÕß‡æ◊ËÕ„Àâ‰¥â

¢âÕ¡Ÿ≈∑’Ë¡’§«“¡∂Ÿ°μâÕß¬‘Ëß¢÷Èπ

ª√‘¡“≥°“√ªπ‡ªóôÕπ‡™◊ÈÕ Enterobacter

sakazakii ∑’Ëμ√«®æ∫„πº≈‘μ¿—≥±å‡¡◊ËÕ‡∑’¬∫°—∫

¢âÕ¡Ÿ≈„πμà“ßª√–‡∑» æ∫«à“‰¡à‡°‘π 1 cfu/g ´÷ËßÕ¬Ÿà

„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â¢Õß§≥–°√√¡“∏‘°“√Õ“À“√

√–À«à“ßª√–‡∑» (Codex Alimentarius) ‡™àπ „πªï

1988 Muytiens et al.(7) √“¬ß“π°“√μ√«®æ∫‡™◊ÈÕ

Enterobacter sakazakii 20 μ—«Õ¬à“ß (14%)

„πμ—«Õ¬à“ßπ¡ºß¥—¥·ª≈ß ”À√—∫∑“√° 141 μ—«Õ¬à“ß

®“° 35 ª√–‡∑»  ·≈– Nararowec-White ·≈–

Farber(8) »÷°…“°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ Enterobacter

sakazakii „ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°∑’Ëº≈‘μ

®“°‚√ßß“π 5 ·Ààß ∑’Ë¢“¬ª≈’°„πμ≈“¥¢Õß

ª√–‡∑»·§π“¥“ ‚¥¬°“√‡°Á∫μ—«Õ¬à“ß®“°°“√º≈‘μ

·μà≈–√ÿàπ∑’Ë·μ°μà“ß°—π 120 μ—«Õ¬à“ß æ∫°“√ªπ‡ªóôÕπ

8 μ—«Õ¬à“ß„πª√‘¡“≥‰¡à‡°‘π 0.36 cfu/100g

USFDA(21) √“¬ß“π°“√æ∫ªπ‡ªóôÕπ¢Õß‡™◊ÈÕπ’È

„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°®”π«π 22.7%

πÕ°®“°π—Èπº≈°“√»÷°…“π¡ºß¥—¥·ª≈ß ”À√—∫

∑“√°∑’Ë¡’§“√å‚∫‰Œ‡¥√μ‡ªìπ à«πª√–°Õ∫æ∫‡™◊ÈÕπ’È

2 μ—«Õ¬à“ß „π 64 μ—«Õ¬à“ß∑’Ë»÷°…“ (3.1%) ´÷Ëß

ºŸâ‡™’Ë¬«™“≠ √ÿª«à“ °√–∫«π°“√º≈‘μ wet mixing

spray drying ·≈– dry blending ¡’ªí≠À“‡√◊ËÕß°“√

∑”§«“¡ –Õ“¥ ·≈–‡°’Ë¬«¢âÕß‚¥¬μ√ß°—∫°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ Enterobacter sakazakii „ππ¡ºß

¥—¥·ª≈ß ”À√—∫∑“√°

°“√≈¥Õ—μ√“§«“¡‡ ’Ë¬ß¢Õß‡™◊ÈÕEnterobacter

sakazakii ∑’Ë¡’ª√– ‘∑∏‘¿“æπ—Èπ ¡’§«“¡®”‡ªìπ

∑’Ë®–μâÕß¡’√–∫∫°“√ªÑÕß°—π„π∑ÿ°Ê ¢—ÈπμÕπ

¢ÕßÀà«ß‚´àÕ“À“√ (4, 21) Nararowec-White ·≈–

Farber(22) √“¬ß“πÕÿ≥À¿Ÿ¡‘μË” ÿ¥∑’Ë‡™◊ÈÕ “¡“√∂

‡®√‘≠‰¥â§◊Õ 5.5 ∂÷ß 8 Õß»“‡´≈‡´’¬  ∂÷ß·¡â®–¡’

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕπ’È„πª√‘¡“≥πâÕ¬ °“√‡°Á∫π¡

∑’Ë™ß·≈â«„πÕÿ≥À¿Ÿ¡‘ÀâÕß°ÁÕ“®‰¡àª≈Õ¥¿—¬ ”À√—∫

∑“√°
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°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬∑’Ë‡°‘¥®“°‡™◊ÈÕ E.sakazakii ‡æÁ≠»√’  √Õ¥¡“  ·≈–§≥–

Õß§å°“√Õπ“¡—¬‚≈° Õß§å°“√Õ“À“√·≈–

‡°…μ√·Ààß Àª√–™“™“μ‘ ·≈–§≥–°√√¡“∏‘°“√

Õ“À“√√–À«à“ßª√–‡∑»  π—∫ πÿπ·≈–¢Õ„Àâ

ª√–‡∑» ¡“™‘°·≈–Õß§å°√√–À«à“ßª√–‡∑»„Àâ

§«“¡ ”§—≠·≈–‡æ‘Ë¡°“√‡ΩÑ“√–«—ß·≈–°‘®°√√¡ß“π

«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡™◊ÈÕ Enterobacter spp. ‡æ◊ËÕ‡ªìπ

¢âÕ¡Ÿ≈‡ √‘¡„π°“√«“ß·ºπ°“√∫√‘À“√§«“¡‡ ’Ë¬ß„π

‡™‘ßªØ‘∫—μ‘‡æ◊ËÕ§ÿâ¡§√Õß‡¥Á°·√°‡°‘¥·≈–∑“√°„π

ª√–‡∑»·≈–∑—Ë«‚≈° ‡æ◊ËÕ≈¥Õ—μ√“°“√‡ ’¬™’«‘μ·≈–

≈¥§«“¡‡ ’Ë¬ß®“°°“√ —¡º— ‡™◊ÈÕπ’ÈμàÕ‰ª(23)

 √ÿª

°“√»÷°…“§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬∑’Ë

‡°‘¥®“°‡™◊ÈÕ Enterobacter sakazakii „ππ¡ºß

¥—¥·ª≈ß ”À√—∫∑“√°μâÕß„™â¢âÕ¡Ÿ≈®“°°“√∑¥ Õ∫

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

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

‡ªÑ“À¡“¬ °“√ ◊∫§âπÀ≈—°∞“π∑“ß«‘™“°“√·≈–

ß“π«‘®—¬¿“¬„πª√–‡∑»‰∑¬·≈–μà“ßª√–‡∑» ‡™àπ

°“√°àÕ‚√§¿“¬„πª√–‡∑»‰∑¬·≈–μà“ßª√–‡∑»

®”π«πª√–™“°√∑—ÈßÀ¡¥¢Õßª√–‡∑»‰∑¬ Õ—μ√“

°“√‡°‘¥¢Õß∑“√° ·≈–®”π«π∑“√°∑’Ë§≈Õ¥‚¥¬¡’

πÈ”Àπ—°μË”°«à“ 2,500 °√—¡¢Õßª√–‡∑»‰∑¬ °“√

∫√‘‚¿§Õ“À“√∑’Ë¡’°“√»÷°…“„πª√–‡∑»‰∑¬ ‡ªìπμâπ

‡æ◊ËÕπ”¡“§”π«≥§«“¡πà“®–‡ªìπ¢Õß∑“√°∑’Ë¡’

πÈ”Àπ—°μË”°«à“ 2,500 °√—¡∑’Ë¡’‚Õ°“ ‡°‘¥°“√

‡®Á∫ªÉ«¬®“°‡™◊ÈÕ Enterobacter sakazakii ∑’Ë

ªπ‡ªóôÕπ„ππ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°μàÕª√–™“°√

100,000 §π ß“π«‘®—¬π’Èπ”‡ 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

¢âÕ¡Ÿ≈®“°°“√»÷°…“§√—È ßπ’È ‰¥âπ”‡ πÕ

 ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“‡æ◊ËÕ„™â‡ªìπ

¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√°”Àπ¥«‘∏’∑¥ Õ∫·≈–

·ºπ°“√ ÿà¡μ—«Õ¬à“ß‡æ◊ËÕ«“ß·ºπ°“√μ√«®ª√–‡¡‘π

§«“¡ª≈Õ¥¿—¬¢Õßπ¡ºß¥—¥·ª≈ß ”À√—∫∑“√°

√à«¡°—π ≥ ¥à“ππ”‡¢â“ √à«¡°—∫°√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å ·≈–„™â‡ªìπ¢âÕ¡Ÿ≈°”Àπ¥«‘∏’°“√‡μ√’¬¡

π¡™ß∑’Ë∂Ÿ°μâÕß ”À√—∫∑“√°·≈–„Àâ¡’°“√√–∫ÿ∫π

©≈“°‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫ºŸâ„™â °“√„Àâ§«“¡√Ÿâ·°à

ª√–™“™π«à“π¡ºß¥—¥·ª≈ß ”À√—∫∑“√°‰¡à„™à

º≈‘μ¿—≥±å∑’Ëª√“»®“°‡™◊ÈÕ (Sterile) ®÷ßμâÕß

√–¡—¥√–«—ßÕ¬à“ß‡¢â¡ß«¥‡æ◊ËÕªÑÕß°—π‰¡à„Àâ‡°‘¥

Õ—πμ√“¬μàÕ∑“√°μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ”π—°ß“π§≥–°√√¡°“√Õ“À“√

·≈–¬“ °√–∑√«ß “∏“√≥ ÿ¢ „π°“√®—¥ √√‡ß‘π∑ÿπ

 π—∫ πÿπ‚§√ß°“√»÷°…“ ¢Õ¢Õ∫§ÿ≥π“¬·æ∑¬å

‰æ®‘μ√å «√“™‘μ √Õßª≈—¥°√–∑√«ß “∏“√≥ ÿ¢

π“¬·æ∑¬å¡“π‘μ ∏’√–μ—πμ‘°“ππ∑å Õ∏‘∫¥’°√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å ‡¿ —™°√¡“π‘μ¬å Õ√ÿ≥“°Ÿ√

√Õß‡≈¢“∏‘°“√ ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“

π“ß®ÿ√’¿√≥å ∫ÿ≥¬«ß»å«‘‚√®πå ºŸâÕ”π«¬°“√ ”π—°

§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ π“ß “«

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

√–¥—∫ 10 ™™. ´÷Ëß„Àâ°“√ π—∫ πÿπ‚§√ß°“√π’È

ºŸâ™à«¬»“ μ√“®“√¬å«ß «“∑ ‚°»—≈«—≤πå  ∂“∫—π«‘®—¬

‚¿™π“°“√ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ∑’Ëª√÷°…“°“√®—¥∑”

·∫∫ Õ∫∂“¡ √Õß»“ μ√“®“√¬åÕ¥‘»—°¥‘Ï  æß…åæŸπ-

º≈»—°¥‘Ï ¿“§«‘™“§≥‘μ»“ μ√å  ∂“∫—π‡∑§‚π‚≈¬’

æ√–®Õ¡‡°≈â“‡®â“§ÿ≥∑À“√≈“¥°√–∫—ß ∑’Ëª√÷°…“
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Study on Probability of Infection from Enterobacter sakazakii

in Infant Formula

Pensri Rodma Urarat Vuttikornpan Atcha Satjapara Jumreang Bunyaprasit

and Tanatcha Suwanwat

Bureau of Food Quality and Safety of Food, Department of Medical Sciences,  Tiwanond Road, Amphoe Muang,

Nonthaburi 11000, Thailand.

ABSTRACT Enterobacter sakazakii is a gram-negative, non-spore-forming bacterium to the

Enterobacteriaceae family. It has been associated with sporadic cases or small outbreaks of sepsis, meningitis,

celebrities and necrotizing enterocolitis. Although incomplete, the published data on these infants indicate

that approximately half of them had a birth weight of less than 2,500 g, and two third of premature. Probability

of infection from Enterobacter sakazakii in infant formula was studied during October 2006 to August 2007

in order to enhancing the safety guideline of infant formula in Thailand. Nevertheless, the data will provide

the emphasizing on protection of infants from infection. Result showed  0.06 and 0.08 prevalence were found

on 200 samples of Thai FDA inspected samples at port of entry and 100 surveillance at distributed points

around Bangkok and near by district, respectively. Using Gumbelûs method for evaluation, the results showed

the contamination level at 3.6-23 cells/100 g. Prevalence pathogenic strain of 0.015 was calculated

from 0.25 infectious strains on oral mice treatment studied by Pagotto et al. (2003). The period risks

during 1 month for 7,178 low birth weigh infants were 215,340 feeding times per month. The probability of

feeding infants with contaminated reconstitute infant formula was 0.689. While the Thai population

reported was 62,800,000 millions, probability of illness with E.sakazakii infection was 35 infants/100,000

capita.

Key words : Probability of infection, E.sakazakii, infant formula


