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Abstract

The objective of this study is to determine the adverse health effect caused by Salmonella spp.

contaminated in the chicken meat and cooked chicken meat from retailer in fresh market to consumer by

quantitative microbial risk assessment. The hazard in this study is Salmonella spp. in chicken meat and cooked

chicken meat. For the exposure assessment, 10 samples of chicken meat were sampled three times from fresh

market in 6 Bangkok divisions and 3 peripheral provinces, Nonthaburi, Patumtani, and Samutsakorn.

A total of 540 samples have been detected and enumerated for prevalence and concentration of Salmonella spp.

The mean prevalence was 79.63% and concentration 3-88 MPN/g. For this study the highest concentration

at 88 MPN/g (1.94 log MPN/g) was used as worst case scenario. The growth during retail storage including

transport to household and the survival of thermal inactivation were described by an exponential and log

linear model, respectively. Salmonella spp. increased to 2.32 log MPN/g during 12 hr of storage at 10oC.

Salmonella spp. concentration and after transport from retail to household about 1 hr at 17oC increased again

to 2.83 log MPN/g. However, assuming that thermal inactivation by cooking was at 64oC core temperature for

1 min. Salmonella spp. became 0.76 log MPN/g. Salmonella spp. prevalence was assumed to be constant at

79.63%. The chicken meat consumption was about 9.77 g/person/day. The prevalence including concentration

of Salmonella spp. in chicken meat and chicken meat consumption was used to calculate probability of

receiving at least one Salmonella spp. from chicken meat consumption which is 0.7963. For hazard

characterization, the dose response model estimates the probability of illness (P
ill

) at 0.09326. The risk

characterization was the integration of exposure and illness. Risk estimate of Salmonella spp. in chicken meat

was 0.07426. Risk management options are recommended to control Salmonella spp. contamination along

the food chain.
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«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“ ‡æ◊ËÕª√–‡¡‘πº≈°√–∑∫®“°·´≈‚¡‡π≈≈“∑’Ëªπ‡ªóôÕπ„π‡π◊ÈÕ‰°à ¥·≈–‡π◊ÈÕ‰°àª√ÿß ÿ°®“°

ºŸâ§â“ª≈’°„πμ≈“¥ ¥∂÷ßºŸâ∫√‘‚¿§ Õ—πμ√“¬∑’Ë„™â„π°“√»÷°…“‡æ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß‡™‘ßª√‘¡“≥ §◊Õ ·´≈‚¡‡π≈≈“ ‚¥¬®–∑”°“√‡°Á∫

μ—«Õ¬à“ß‡π◊ÈÕ‰°à ¥®“°μ≈“¥ ¥ 6 æ◊Èπ∑’Ë„π°√ÿß‡∑æ¡À“π§√ ·≈– 3 ®—ßÀ«—¥ „π‡¢μª√‘¡≥±≈ §◊Õ ®—ßÀ«—¥ππ∑∫ÿ√’ ®—ßÀ«—¥ª∑ÿ¡∏“π’

·≈–®—ßÀ«—¥ ¡ÿ∑√ “§√ ®”π«π 3 §√—Èß 10 μ—«Õ¬à“ßμàÕ§√—Èß ®–‰¥âμ—«Õ¬à“ß∑—Èß ‘Èπ 270 μ—«Õ¬à“ß ‡æ◊ËÕÀ“§à“§«“¡™ÿ°·≈–

§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“ º≈∑’Ë‰¥â§◊Õ §«“¡™ÿ°‡©≈’Ë¬‡∑à“°—∫√âÕ¬≈– 71.67 ·≈–§«“¡‡¢â¡¢âπ‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 3-88 MPN/g

„π°“√»÷°…“§√—Èßπ’È ®–„™â§«“¡‡¢â¡¢âπ Ÿß ÿ¥ 88 MPN/g (1.94 log MPN/g) „™â·∫∫®”≈Õß exponential Õ∏‘∫“¬°“√‡æ‘Ë¡®”π«π

·´≈‚¡‡π≈≈“∑’Ë√–¥—∫§â“ª≈’°´÷Ëß«“ß®”Àπà“¬„πμ≈“¥ ¥ ·≈–√–¥—∫°“√¢π àß∂÷ß√–¥—∫§√—«‡√◊Õπ¢ÕßºŸâ∫√‘‚¿§ º≈∑’Ë‰¥â„π√–À«à“ß

°“√«“ß®”Àπà“¬∑’Ëμ≈“¥ ¥ ≥ Õÿ≥À¿Ÿ¡‘ 10
o
C √–¬–‡«≈“ 12 ™—Ë«‚¡ß ·´≈‚¡‡π≈≈“‡æ‘Ë¡®”π«π‡ªìπ 2.32 log MPN/g

„π√–À«à“ß°“√¢π àß®“°μ≈“¥ ¥∂÷ß§√—«‡√◊Õπ¢ÕßºŸâ∫√‘‚¿§ ≥ Õÿ≥À¿Ÿ¡‘ 17
o
C √–¬–‡«≈“ 1 ™—Ë«‚¡ß ·´≈‚¡‡π≈≈“‡æ‘Ë¡®”π«π‡ªìπ

2.83 log MPN/g ·≈–„™â·∫∫®”≈Õß log linear Õ∏‘∫“¬°“√≈¥®”π«π·´≈‚¡‡π≈≈“„π√–¥—∫§√—«‡√◊Õπ‡æ◊ËÕ°“√∫√‘‚¿§ º≈∑’Ë‰¥â

®“°°“√ª√ÿßÕ“À“√‡ªìπ‡π◊ÈÕ‰°àª√ÿß ÿ°¥â«¬§«“¡√âÕπ 64
o
C √–¬–‡«≈“ 1 π“∑’ ·´≈‚¡‡π≈≈“≈¥®”π«π‡À≈◊Õ 0.76 log MPN/g

º≈®“°°“√»÷°…“æ∫«à“ ‡¡◊ËÕ°”Àπ¥§à“§«“¡™ÿ°·´≈‚¡‡π≈≈“§ß∑’Ë√âÕ¬≈– 79.63 ·≈–ª√‘¡“≥°“√∫√‘‚¿§‡π◊ÈÕ‰°à¢Õßª√–™“°√‰∑¬

‚¥¬‡©≈’Ë¬ 9.77 g/§π/«—π §«“¡πà“®–‡ªìπ∑’Ë®–‰¥â√—∫·´≈‚¡‡π≈≈“®“°‡π◊ÈÕ‰°à ‡∑à“°—∫ 0.7963 §«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬®“°

·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à ‡∑à“°—∫ 0.09326 ·≈–§«“¡‡ ’Ë¬ß®“°°“√‡®Á∫ªÉ«¬‡π◊ËÕß®“°°“√∫√‘‚¿§‡π◊ÈÕ‰°à∑’Ë¡’°“√ªπ‡ªóôÕπ

¥â«¬·´≈‚¡‡π≈≈“ ‡∑à“°—∫ 0.07426 ÷́Ëßº≈®“°°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß‡™‘ßª√‘¡“≥· ¥ß„Àâ‡ÀÁπ«à“ §«√¡’°“√®—¥∑”¡“μ√°“√

¥â“π°“√®—¥°“√§«“¡‡ ’Ë¬ß ‡æ◊ËÕ§«∫§ÿ¡·´≈‚¡‡π≈≈“„π∑ÿ°¢—ÈπμÕπ°“√º≈‘μ

§” ”§—≠ : ª√–‡¡‘π§«“¡‡ ’Ë¬ß‡™‘ßª√‘¡“≥ ·´≈‚¡‡π≈≈“ ‡π◊ÈÕ‰°à

∫∑π”

·´≈‚¡‡π≈≈“ (Salmonella spp.) ‡ªìπ genus Àπ÷Ëß

¢Õß·∫§∑’‡√’¬„π family Enterobacteriaceae ¡’√Ÿª√à“ß≈—°…≥–

‡ªìπ·∑àß (rod shape) μ‘¥ ’·°√¡≈∫ (gram negative) ‡®√‘≠

‡μ‘∫‚μ‰¥â„π∑’Ë¡’À√◊Õ‰¡à¡’Õ“°“»°Á‰¥â (facultative anaerobe)

¡’§«“¡ “¡“√∂„π°“√ª√—∫μ—«„Àâ‡¢â“°—∫ ‘Ëß¡’™’«‘μ∑’ËÕ“»—¬Õ¬Ÿà

·≈– ‘Ëß·«¥≈âÕ¡¿“¬πÕ°μ—«¢Õß ‘Ëß¡’™’«‘μ ∑”„Àâæ∫«à“

¡’·´≈‚¡‡π≈≈“¡“°¡“¬À≈“¬™π‘¥ ∑—Èßπ’È ¬—ß “¡“√∂æ∫

·´≈‚¡‡π≈≈“‰¥â‡°◊Õ∫∑ÿ°·Ààß∑—Ë«‚≈° ‚¥¬·´≈‚¡‡π≈≈“∑’Ëæ∫

¡“°∑’Ë ÿ¥ §◊Õ Salmonella Enteritidis μ“¡¡“¥â«¬ Salmonella

Typhimurium ‚√§Õ“À“√‡ªìπæ‘…∑’Ë‡°‘¥®“°·´≈‚¡·π≈≈“

‡ªìπªí≠À“ ”§—≠∑“ß “∏“√≥ ÿ¢ ∑’Ëæ∫‰¥â‡°◊Õ∫∑ÿ°·Ààß

∑—Ë«‚≈° ·≈–¡’·π«‚πâ¡∑’Ë®–¡’Õÿ∫—μ‘°“√≥å‡æ‘Ë¡¡“°¢÷Èπ (»ÿ¿™—¬

‡π◊ÈÕπ«≈ ÿ«√√≥ 2549) „πª√–‡∑» À√—∞Õ‡¡√‘°“‰¥â¡’√“¬ß“π

®”π«πºŸâ∑’ËªÉ«¬®“°‚√§ Salmonellosis √–À«à“ßªï 2536-

2540 ¡’®”π«π 32,610 √“¬ À√◊Õ§‘¥‡ªìπ√âÕ¬≈– 37.9

¢Õß®”π«πºŸâªÉ«¬®“°‚√§¢Õß·∫§∑’‡√’¬∑’Ëμ‘¥μàÕ∑“ßÕ“À“√

„π®”π«ππ’È¡’ºŸâ∑’Ë‡ ’¬™’«‘μ 13 √“¬ À√◊Õ§‘¥‡ªìπ√âÕ¬≈– 44.8

¢Õß®”π«πºŸâ∑’Ë ‡ ’¬™’«‘μ®“°‚√§¢Õß·∫§∑’‡√’¬∑’Ëμ‘¥μàÕ∑“ß

Õ“À“√ π—∫«à“·´≈‚¡‡π≈≈“‡ªìπ·∫§∑’‡√’¬Õ—π¥—∫Àπ÷Ëß∑’Ë∑”„Àâ
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‡°‘¥°“√‡®Á∫ªÉ«¬·≈–μ“¬®“°°“√∫√‘‚¿§Õ“À“√ (Olsen et al.

2000)

„πª√–‡∑»‰∑¬ ·´≈‚¡‡π≈≈“‡ªìπªí≠À“∑“ß¥â“π

 “∏“√≥ ÿ¢∑’Ë ”§—≠ °“√§«∫§ÿ¡Õÿ∫—μ‘°“√≥å«‘∏’Àπ÷Ëß §◊Õ °“√≈¥

°“√·æ√à°√–®“¬¢Õß·´≈‚¡‡π≈≈“®“°Õ“À“√∑’Ë¡“®“° —μ«å

(foods from animal origins) (»ÿ¿™—¬ ‡π◊ÈÕπ«≈ ÿ«√√≥ 2549)

Àπà«¬ß“π¢Õß√—∞∫“≈∑’Ë∑”Àπâ“∑’Ë°”°—∫¥Ÿ·≈¥â“π§«“¡ª≈Õ¥¿—¬

¢ÕßÕ“À“√ ‡™àπ °√¡ª»ÿ —μ«å °√–∑√«ß‡°…μ√·≈– À°√≥å

®”‡ªìπ∑’Ë®–μâÕß¡’°“√‡ΩÑ“√–«—ß°“√ªπ‡ªóôÕπ¢Õß·´≈‚¡‡π≈≈“

„πÕ“À“√∑ÿ°¢—ÈπμÕπ°“√º≈‘μ μ—È ß·μà°“√º≈‘μ —μ«å

°“√‡™◊Õ¥·≈–™”·À≈– °“√·ª√√Ÿª °“√‡°Á∫√—°…“ °“√¢π àß

°“√°√–®“¬ ‘π§â“ °“√«“ß®”Àπà“¬ ®π°√–∑—Ëß∂÷ß§√—«‡√◊Õπ

¢ÕßºŸâ∫√‘‚¿§ °“√‡ΩÑ“√–«—ß°“√ªπ‡ªóôÕπ¢Õß·´≈‚¡‡π≈≈“

„πÕ“À“√ ∑ÿ°¢—ÈπμÕπ°“√º≈‘μ®÷ß¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°

À“°¡’°“√ªπ‡ªóôÕπ·´≈‚¡‡π≈≈“„π∫“ß¢—ÈπμÕπ¢Õß°“√º≈‘μ

·≈â« ·´≈‚¡‡π≈≈“°Á®–§ßμ—«Õ¬Ÿà„πÕ“À“√®π°√–∑—Ëßºà“π‰ª

∂÷ßºŸâ∫√‘‚¿§ ·≈–¡’§«“¡‡ªìπ‰ª‰¥â∑’ËºŸâ∫√‘‚¿§®–‡®Á∫ªÉ«¬

®“°‚√§Õ“À“√‡ªìπæ‘… πÕ°®“°π’È «‘∏’°“√‡°Á∫√—°…“Õ“À“√∑’Ë‰¡à

‡À¡“– ¡„π·μà≈–¢—ÈπμÕπ°“√º≈‘μ ®–∑”„Àâ·´≈‚¡‡π≈≈“

∑’Ëªπ‡ªóôÕπ„πÕ“À“√‡®√‘≠‡μ‘∫‚μ‡æ‘Ë¡®”π«π¢÷Èπ ‡ªìπ°“√‡æ‘Ë¡

‚Õ°“ „ÀâºŸâ∫√‘‚¿§‡°‘¥§«“¡‡®Á∫ªÉ«¬ À√◊Õ¡’√–¥—∫§«“¡‡ ’Ë¬ß

μàÕ‚√§Õ“À“√‡ªìπæ‘… Ÿß¡“°¢÷Èπμ“¡≈”¥—∫ ∑—Èßπ’È À“°¡’

¢—ÈπμÕπ°“√º≈‘μ∑’Ë “¡“√∂∑”≈“¬À√◊Õ°”®—¥·´≈‚¡‡π≈≈“

„Àâ¡’®”π«π≈¥πâÕ¬≈ß‰¥â °Á®–‡ªìπ°“√≈¥‚Õ°“ „π°“√‡°‘¥

§«“¡‡®Á∫ªÉ«¬¢ÕßºŸâ∫√‘‚¿§ À√◊Õ¡’√–¥—∫§«“¡‡ ’Ë¬ßμàÕ

‚√§Õ“À“√‡ªìπæ‘…≈¥πâÕ¬≈ßμ“¡≈”¥—∫‡™àπ‡¥’¬«°—π ¥—ßπ—Èπ

°“√‡ΩÑ“√–«—ß°“√ªπ‡ªóôÕπ¢Õß·´≈‚¡‡π≈≈“„πÕ“À“√ ®÷ß

‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë ”§—≠„π°“√μ√«® Õ∫√–¥—∫°“√ªπ‡ªóôÕπ

·´≈‚¡‡π≈≈“„π¢—ÈπμÕπμà“ßÊ ¢Õß¢—ÈπμÕπ„π°“√º≈‘μ

ªí®®ÿ∫—π ·π«∑“ß„π°“√§«∫§ÿ¡‚√§Õ“À“√‡ªìπæ‘…

¢Õß§≥–°√√¡“∏‘°“√‚§‡¥Á°´å (the Codex Alimentarius

Commission: CAC) ÷́Ëß‡ªìπÕß§å°“√√–À«à“ßª√–‡∑»„π

°“√°”Àπ¥¡“μ√∞“πÕ“À“√√–¥—∫ “°≈‰¥â·π–π”‰«â §◊Õ

°“√«‘‡§√“–Àå§«“¡‡ ’Ë¬ß (risk analysis) ª√–°Õ∫¥â«¬ 3

°√–∫«π°“√∑’Ë¡’§«“¡‡™◊ËÕ¡‚¬ß —¡æ—π∏å°—π °“√ª√–‡¡‘π

§«“¡‡ ’Ë¬ß (risk assessment) ‡ªìπ°√–∫«π°“√ª√–‡¡‘π‡æ◊ËÕ

„Àâ∑√“∫∂÷ß√–¥—∫§«“¡‡ ’Ë¬ß¢ÕßºŸâ∫√‘‚¿§ ´÷ËßÀ“°§à“ª√–¡“≥

§«“¡‡ ’Ë¬ß∑’Ëª√–‡¡‘π‰¥â¡’√–¥—∫ Ÿß°«à“ ‡°≥±å¡“μ√∞“π

°Á®–μâÕß¡’°“√§«∫§ÿ¡À√◊Õ≈¥√–¥—∫§«“¡‡ ’Ë¬ß„ÀâÕ¬Ÿà„π‡°≥±å

‚¥¬°√–∫«π°“√∑’Ë ‡√’¬°«à“ °“√®—¥°“√§«“¡‡ ’Ë¬ß (risk

management) ·≈–°“√ ◊ËÕ “√§«“¡‡ ’Ë¬ß (risk communication)

§◊Õ °√–∫«π°“√¢ÕßºŸâ∑’Ëª√–‡¡‘π§«“¡‡ ’Ë¬ß·≈–ºŸâ®—¥°“√

§«“¡‡ ’Ë¬ß¡’¥”‡π‘π°“√μ‘¥μàÕ·≈–ª√– “πß“π°—π ‡™◊ËÕ¡‚¬ß

Õß§å§«“¡√Ÿâ „π°“√ª√–‡¡‘π§«“¡‡ ’Ë ¬ß·≈–°“√®—¥°“√

§«“¡‡ ’Ë¬ß √«¡∂÷ß°“√„Àâ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡‡ ’Ë¬ß‰ª¬—ß

ºŸâ∑’Ë‡°’Ë¬«¢âÕß∑ÿ°ΩÉ“¬ (FAO/WHO 2012) ∑—Èßπ’È „ÀâÀ¡“¬√«¡

∂÷ß 3 ¿“§À≈—° §◊Õ ¿“§‡Õ°™π∑’Ë∑”Àπâ“∑’Ëº≈‘μ ·ª√√Ÿª π”‡¢â“

 àßÕÕ° ·≈–®—¥®”Àπà“¬Õ“À“√ ¿“§√—∞∫“≈∑’Ë∑”Àπâ“∑’Ë°”°—∫

¥Ÿ·≈§«“¡ª≈Õ¥¿—¬¢ÕßÕ“À“√ ·≈–¿“§ºŸâ∫√‘‚¿§´÷Ëß‡ªìπ

ºŸâ∑’Ë‰¥â√—∫º≈°√–∑∫À√◊Õ§«“¡‡ ’Ë¬ß„π°“√∫√‘‚¿§Õ“À“√„π

¢—ÈπμÕπ ÿ¥∑â“¬¢ÕßÀà«ß‚´àÕ“À“√ (food chain) (»ÿ¿™—¬

‡π◊ÈÕπ«≈ ÿ«√√≥ 2549)

° “ √ª√– ‡ ¡‘ π§« “¡ ‡ ’Ë ¬ ß ®ÿ ≈‘ π∑√’ ¬å ‡ ™‘ ß ª √‘ ¡ “≥

(quantitative microbial risk assessment: QMRA)  “¡“√∂

„™â‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠„π°“√ª√–¡“≥§à“§«“¡‡ ’Ë¬ß (risk

estimate) ‡™àπ ®”π«πºŸâªÉ«¬¥â«¬‚√§Õ“À“√‡ªìπæ‘…∑’Ë‡°‘¥

®“°®ÿ≈‘π∑√’¬å°àÕ‚√§·´≈‚¡‡π≈≈“ ∑’ËÕ“®®–‡°‘¥°“√ªπ‡ªóôÕπ

„π‡π◊ÈÕ‰°à °“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß®ÿ≈‘π∑√’¬å ‡™‘ßª√‘¡“≥

μ“¡∑’Ë§≥–°√√¡“∏‘°“√‚§‡¥Á°´å‰¥â·π–π”‰«â ‡ªìπ°√–∫«π°“√

∑’Ëª√–°Õ∫¥â«¬ 4 ¢—ÈπμÕπÀ≈—°∑’Ë ”§—≠ §◊Õ °“√√–∫ÿÕ—πμ√“¬

(hazard identification) °“√Õ∏‘∫“¬Õ—πμ√“¬ (hazard

characterization) °“√ª√–‡¡‘π°“√ —¡º—  (exposure

assessment) ·≈–°“√Õ∏‘∫“¬§«“¡‡ ’Ë¬ß (risk characterization)

«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È ‡ªìπ°“√ª√–‡¡‘π

º≈°√–∑∫®“°·´≈‚¡‡π≈≈“∑’Ëªπ‡ªóôÕπ„π‡π◊ÈÕ‰°à ¥·≈–

‡π◊ÈÕ‰°àª√ÿß ÿ°®“°ºŸâ§â“ª≈’°„πμ≈“¥ ¥∂÷ßºŸâ∫√‘‚¿§ ÷́Ëßº≈

®“°°“√ª√–‡¡‘πº≈°√–∑∫®–∑”„Àâ “¡“√∂∑√“∫§à“ª√–¡“≥

§«“¡‡ ’Ë¬ßæ◊Èπ∞“π¢Õß‡π◊ÈÕ‰°à ·≈– “¡“√∂π”‰ª„™â‡ªìπ

‡§√◊ËÕß¡◊Õ„π°“√°”Àπ¥√–¥—∫°“√ªπ‡ªóôÕπ·´≈‚¡‡π≈≈“

∑ÿ°¢—ÈπμÕπ°“√º≈‘μ ·≈–‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√‡ΩÑ“√–«—ß∑“ß

¥â“π§«“¡ª≈Õ¥¿—¬¢Õß°“√ªπ‡ªóôÕπ·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à

Õÿª°√≥å·≈–«‘∏’°“√

«‘∏’°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß‡™‘ßª√‘¡“≥¢Õß·´≈‚¡‡π≈≈“

μ“¡∑’Ë§≥–°√√¡“∏‘°“√‚§‡¥Á°´å‰¥â·π–π”‰«â ª√–°Õ∫¥â«¬ 4

¢—ÈπμÕπ §◊Õ

1. °“√√–∫ÿÕ—πμ√“¬ ®ÿ≈‘π∑√’¬å°àÕ‚√§∑’Ë„™â„π°“√

»÷°…“§√—Èßπ’È §◊Õ ·´≈‚¡‡π≈≈“ (Non-typhoidal Salmonella spp.)

‡ªìπ¢—ÈπμÕπ„π°“√∑∫∑«π·≈–¬◊π¬—π°“√‡®Á∫ªÉ«¬®√‘ß ‚¥¬

‡°‘¥®“°·´≈‚¡‡π≈≈“∑’ËÕ“®¡’°“√ªπ‡ªóôÕπ„π‡π◊ÈÕ‰°à ·≈–‡ªìπ
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°√ÿß‡∑æ¡À“π§√ ÷́Ëß·∫àß‡ªìπ 6 æ◊Èπ∑’Ë √«¡∂÷ß®—ßÀ«—¥„π‡¢μ

ª√‘¡≥±≈ §◊Õ ®—ßÀ«—¥ππ∑∫ÿ√’ ®—ßÀ«—¥ª∑ÿ¡∏“π’ ·≈–®—ßÀ«—¥

 ¡ÿ∑√ “§√ ‡°Á∫∑—ÈßÀ¡¥ 3 §√—Èß ®”π«π 10 μ—«Õ¬à“ß/§√—Èß

·≈– àßμ√«®«‘ ‡§√“–Àå ‡æ◊Ë ÕÀ“§à “§«“¡™ÿ°·≈–§à “§«“¡

‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“∑’Ë°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

°√–∑√«ß “∏“√≥ ÿ¢

1) μ√«®«‘‡§√“–Àåμ—«Õ¬à“ß ¥â«¬«‘∏’¡“μ√∞“π

EN ISO 6579: 2002/A1:2007 Microbiology of food and

animal feeding stuffs, Horizontal method for the detection

of Salmonella spp. Amendment 1: Annex D: Detection of

Salmonella spp. (ISO 6579:2002/A1:2007) ®–‰¥â§à“

§«“¡™ÿ°¢Õß·´≈‚¡‡π≈≈“ (prevalence of Salmonella spp.)

2) μ√«®«‘‡§√“–Àåμ—«Õ¬à“ß ¥â«¬«‘∏’ Most Probable

Method (MPN) ™π‘¥ 3 À≈Õ¥ (3-tubes series MPN) ‚¥¬

°“√™—Ëß‡π◊ÈÕ‰°àμ—«Õ¬à“ß 25 °√—¡ ·≈–π”¡“‡®◊Õ®“ß¥â«¬ buffered

peptone water (BPW) 225 ¡≈. ´÷Ëß®–‰¥â°“√‡®◊Õ®“ß 10-1

®“°π—Èπ®÷ß∑”°“√‡®◊Õ®“ß 10 ‡∑à“Õ¬à“ßμàÕ‡π◊ËÕß (10-fold serial

dilution) Õ’° 2 §√—Èß ®–‰¥â°“√‡®◊Õ®“ß 10-2 ·≈– 10-3

μ“¡≈”¥—∫ ¥÷ßμ—«Õ¬à“ß 1 ¡≈. ®“°√–¥—∫°“√‡®◊Õ®“ß 10-1 „ à„π

Rappaport Vassiliadis medium with soya broth ®”π«π

3 ́ È” ·≈–¥”‡π‘π°“√„π≈—°…≥–‡¥’¬«°—π°—∫°“√‡®◊Õ®“ß 10-2 ·≈–

10-3 π”‰ª‡æ“–‡™◊ÈÕ‡æ◊ËÕ —ß‡°μ°“√‡®√‘≠‡μ‘∫‚μ ·≈–

°“√¬◊π¬—π·´≈‚¡‡π≈≈“®“°®”π«πÀ≈Õ¥∑’Ë„Àâº≈∫«°„π

·μà≈–°“√‡®◊Õ®“ß π”‰ªÀ“ MPN index ®“°μ“√“ß MPN ®–

‰¥â§à“§«“¡‡¢â¡¢âπ·´≈‚¡‡π≈≈“ (concentration of Salmonella

spp.) (Andrew et al. 2011 ·≈– Blodgett 2010)

®“°°“√ ◊∫§âπ√–∫∫¢Õß∞“π¢âÕ¡Ÿ≈ª√‘¡“≥Õ“À“√

∑’Ë§π‰∑¬∫√‘‚¿§ „π°≈ÿà¡ª√–™“°√‰∑¬∑’Ë¡’Õ“¬ÿ¡“°°«à“ 3 ªï

¢÷Èπ‰ª §à“‡ªÕ√å‡´Áπμå‰∑≈å∑’Ë 97.5 ¢Õßª√‘¡“≥Õ“À“√∑’Ë∫√‘‚¿§

‡©æ“–ºŸâ∑’Ë∫√‘‚¿§ (Eater only) ¢Õß ”π—°¡“μ√∞“π ‘π§â“

·≈–√–∫∫§ÿ≥¿“æ  ”π—°ß“π¡“μ√∞“π ‘π§â“‡°…μ√·≈–

Õ“À“√·Ààß™“μ‘ ∑’Ë website: http://consumption.acfs.go.th/

index.php æ∫«à“¢âÕ¡Ÿ≈°“√∫√‘‚¿§‡π◊ÈÕ‰°à‚¥¬‡©≈’Ë¬¢Õß

ª√–™“°√‰∑¬‚¥¬ª√–¡“≥ 9.77 g/§π/«—π ( ”π—°ß“π¡“μ√∞“π

 ‘π§â“‡°…μ√·≈–Õ“À“√·Ààß™“μ‘ 2550)

‡π◊Ë Õß®“°·´≈‚¡‡π≈≈“ ‡ªìπ®ÿ≈‘π∑√’ ¬å∑’Ë ¡’ §«“¡

 “¡“√∂„π°“√ª√—∫μ—«‰¥â¥’ ·≈– “¡“√∂‡æ‘Ë¡®”π«π„πÕ“À“√

‰¥âÀ“°¡’°“√‡°Á∫√—°…“Õ“À“√‰«â„π ¿“«–∑’Ë‡À¡“– ¡„π°“√

‡®√‘≠‡μ‘∫‚μ¢Õß·´≈‚¡‡π≈≈“ ‚¥¬ªí®®—¬∑’Ë¡’º≈μàÕ°“√

‡®√‘≠‡μ‘∫‚μ·≈–°“√Õ¬Ÿà√Õ¥¢Õß·´≈‚¡‡π≈≈“„πÕ“À“√ ‡™àπ

¢—ÈπμÕπ„π°“√‡¢â“„®∂÷ß°“√‡ª≈’Ë¬π·ª≈ß®”π«π·´≈‚¡‡π≈≈“

„π‡π◊ÈÕ‰°à∑’ËÕ“®¡’°“√‡®√‘≠‡μ‘∫‚μ‡æ‘Ë¡®”π«π¢÷ÈπÀ√◊Õ∂Ÿ°∑”≈“¬

≈ß ∑”„Àâ®”π«π¢Õß·´≈‚¡‡π≈≈“≈¥≈ß∑ÿ°¢—ÈπμÕπ°“√º≈‘μ

‰¥â (Lammerding and Fazil 2000)

2. °“√Õ∏‘∫“¬Õ—πμ√“¬ ‡ªìπ°“√ª√–‡¡‘π§«“¡πà“®–

‡ªìπÀ√◊Õ®”π«πºŸâªÉ«¬∑’ËμàÕ‡π◊ËÕß®“°°“√ —¡º— °—∫®ÿ≈‘π∑√’¬å

°àÕ‚√§ (P
ill
) ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈®“°°“√ª√–‡¡‘π°“√ —¡º— 

(¢—ÈπμÕπ∑’Ë 3) ¢—ÈπμÕππ’È®–Õ“»—¬·∫∫®”≈Õß„π√Ÿª¢Õß ¡°“√

§≥‘μ»“ μ√å„π°“√«‘‡§√“–Àå ‡√’¬°«à“ Dose-Response model

´÷Ëß®–ª√–¡“≥®”π«πºŸâ‡®Á∫ªÉ«¬ ÷́Ëß®–¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß

®ÿ≈‘π∑√’¬å°àÕ‚√§ (‰¡à¢÷Èπ°—∫™π‘¥¢ÕßÕ“À“√) (Buchanan et al.

2000) „π°“√»÷°…“§√—Èßπ’È„™â·∫∫®”≈Õß Beta-Poisson

¥—ß ¡°“√ (1)

α   ‡∑à“°—∫   0.1324

β   ‡∑à“°—∫   51.45

Dose §◊Õ ®”π«π·´≈‚¡‡π≈≈“∑’Ë‡¢â“ Ÿà√à“ß°“¬

®“°°“√∫√‘‚¿§‡π◊ÈÕ‰°à §”π«≥‰¥â®“°º≈§Ÿ≥¢Õß§«“¡‡¢â¡¢âπ

¢Õß·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°àª√ÿß ÿ°∑’Ëºà“π°“√ª√ÿßÕ“À“√¥â«¬

§«“¡√âÕπ·≈â« (log MPN/g) ·≈–ª√‘¡“≥°“√∫√‘‚¿§‡π◊ÈÕ‰°à

μàÕ«—π (g/day) (FAO/WHO 2012)

3. °“√ª√–‡¡‘π°“√ —¡º—  ‡ªìπ¢—ÈπμÕπ„π°“√§”π«≥

‚Õ°“ „π°“√∫√‘‚¿§‡π◊ÈÕ‰°à∑’Ë¡’°“√ªπ‡ªóôÕπ¥â«¬·´≈‚¡‡π≈≈“

‚¥¬Õ“»—¬¢âÕ¡Ÿ≈§«“¡™ÿ°·≈–®”π«π·´≈‚¡‡π≈≈“∑’Ëªπ‡ªóôÕπ

Õ¬Ÿà„π‡π◊ÈÕ‰°à √«¡∂÷ßª√‘¡“≥„π°“√∫√‘‚¿§‡π◊ÈÕ‰°à (Lammerding

and Fazil 2000) ·≈–»÷°…“∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß®”π«π

·´≈‚¡‡π≈≈“„π∑ÿ°¢—ÈπμÕπ°“√º≈‘μ μ—Èß·μà¢—ÈπμÕπ°“√

º≈‘μ —μ«å °“√¶à“ —μ«å °“√·ª√√Ÿª °“√‡°Á∫√—°…“‡π◊ÈÕ —μ«å

°“√¢π àß ·≈–°“√°√–®“¬ ‘π§â“ ®π°√–∑—Ëß∂÷ß§√—«‡√◊Õπ¢Õß

ºŸâ∫√‘‚¿§∫“ß¢—ÈπμÕπ„π°“√º≈‘μÕ“®®–∑”„Àâ·´≈‚¡‡π≈≈“ ¡’

°“√‡®√‘≠‡μ‘∫‚μ‡æ‘Ë¡®”π«π¡“°¢÷Èπ „π¢≥–∑’Ë∫“ß¢—ÈπμÕπÕ“®

®–∑”≈“¬À√◊Õ°”®—¥·´≈‚¡‡π≈≈“„Àâ¡’®”π«π≈¥πâÕ¬≈ß°Á‰¥â

°“√»÷°…“π’È‰¥â§”π«≥μ—«Õ¬à“ß ≥ √–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

95% §«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (standard error) 0.05

·≈–§«“¡™ÿ° 50% (§à“§«“¡™ÿ°∑’Ë§”π«≥·≈â«μâÕß°“√

®”π«πμ—«Õ¬à“ß Ÿß ÿ¥) μâÕß‡°Á∫Õ¬à“ßπâÕ¬ 100 μ—«Õ¬à“ß

Õ¬à“ß‰√°Áμ“¡°“√»÷°…“„π§√—Èßπ’È‰¥â‡°Á∫μ—«Õ¬à“ß‡π◊ÈÕ‰°à ¥

®“°μ≈“¥ ¥ √«¡®”π«π∑—Èß ‘Èπ 270 μ—«Õ¬à“ß „π‡¢μ
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Õÿ≥À¿Ÿ¡‘ (temperature) §«“¡‡ªìπ°√¥¥à“ß (pH) ª√‘¡“≥πÈ”

∑’Ë¡’Õ¬Ÿà„π‡π◊ÈÕ‰°à (water content) Õ“°“»À√◊ÕÕÕ° ‘́‡®π

‡ªìπμâπ ´÷Ëßªí®®—¬‡À≈à“π’È ¡’§«“¡‡°’Ë¬«¢âÕß‚¥¬μ√ß°—∫°“√‡°Á∫

√—°…“‡π◊ÈÕ‰°à ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßªí®®—¬Õÿ≥À¿Ÿ¡‘ ¥—ß ¡°“√ (2)

   log/hr = e

Õÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“„π°“√‡°Á∫√—°…“‡π◊ÈÕ‰°à ‡ªìπ

ªí®®—¬ ”§—≠„π°“√°”Àπ¥°“√‡®√‘≠‡μ‘∫‚μ·≈–‡æ‘Ë¡®”π«π¢Õß

·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à ∑—Èßπ’È Õÿ≥À¿Ÿ¡‘®–∑”Àπâ“∑’Ë„π°“√

°”Àπ¥Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μμàÕÀπ÷ËßÀπà«¬‡«≈“ ‚¥¬∑—Ë«‰ª

·≈â«·´≈‚¡‡π≈≈“®–¡’Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ‡√Á«¢÷Èπ‡¡◊ËÕ

Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ„°≈â‡§’¬ß°—∫Õÿ≥À¿Ÿ¡‘√à“ß°“¬ ·≈–√–¬–‡«≈“„π

°“√‡°Á∫√—°…“‡π◊ÈÕ‰°à ®–∑”„Àâ∑√“∫®”π«π·´≈‚¡‡π≈≈“∑’Ë

‡®√‘≠‡μ‘∫‚μ®√‘ß¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë‡°Á∫√—°…“‡π◊ÈÕ‰°à „π°“√»÷°…“

§√—Èßπ’È ®–æ‘®“√≥“ ¿“«–°“√‡°Á∫√—°…“‡π◊ÈÕ‰°à ¥®“°‚√ß¶à“‰°à

∂÷ß§√—«‡√◊Õπ¢ÕßºŸâ∫√‘‚¿§ ·∫àßÕÕ°‡ªìπ 2 ¢—ÈπμÕπÀ≈—° §◊Õ

1)  ¿“«–°“√«“ß®”Àπà“¬‡π◊ÈÕ‰°à ¥„πμ≈“¥ ¥

§◊Õ Õÿ≥À¿Ÿ¡‘ 10oC „™â‡«≈“ª√–¡“≥ 12 ™—Ë«‚¡ß (»ÿ¿™—¬·≈–

‚Õ¿“  2550) ‡¡◊ËÕ·∑π§à“ 10oC „π ¡°“√ (2) ®–‰¥âÕ—μ√“

°“√‡®√‘≠‡μ‘∫‚μ¢Õß·´≈‚¡‡π≈≈“ ∑’ËÕÿ≥À¿Ÿ¡‘ 10oC §◊Õ

0.38 log (FAO/WHO 2012)

2)  ¿“«–°“√‡°Á∫√—°…“‡π◊ÈÕ‰°à ¥ „π¢—ÈπμÕπ

°“√¢π àß®“°μ≈“¥ ¥∂÷ß§√—«‡√◊Õπ¢ÕßºŸâ∫√‘‚¿§ §◊Õ Õÿ≥À¿Ÿ¡‘

17oC „™â‡«≈“ª√–¡“≥ 1 ™—Ë«‚¡ß (»ÿ¿™—¬·≈–‚Õ¿“ , 2550)

‡¡◊ËÕ·∑π§à“ 17oC „π ¡°“√ (2) ®–‰¥âÕ—μ√“°“√‡®√‘≠‡μ‘∫‚μ

¢Õß·´≈‚¡‡π≈≈“∑’ËÕÿ≥À¿Ÿ¡‘ 17oC §◊Õ 0.51 log (FAO/

WHO 2012)

¢—ÈπμÕπμàÕ‰ªÀ≈—ß®“°‡π◊ÈÕ‰°à ¥∂÷ß§√—«‡√◊Õπ¢Õß

ºŸâ∫√‘‚¿§ §◊Õ °“√ª√ÿßÕ“À“√¥â«¬§«“¡√âÕπ‡ªìπ‡π◊ÈÕ‰°à

ª√ÿß ÿ° ´÷Ëß‡ªìπ¢—ÈπμÕπ∑’Ë “¡“√∂≈¥§«“¡‡¢â¡¢âπÀ√◊Õ°”®—¥

·´≈‚¡‡π≈≈“≈ß‰¥â μ“¡ —¥ à«π¢Õß√–¬–‡«≈“„π°“√ª√ÿß

Õ“À“√ ®“°¢âÕ¡Ÿ≈μ“¡√“¬ß“π¢Õß FAO/WHO (2012) æ∫«à“

§«“¡√âÕπ¢Õß°“√ª√ÿßÕ“À“√Õ¬Ÿà∑’ËÕÿ≥À¿Ÿ¡‘ 64oC „™â√–¬–

‡«≈“ª√–¡“≥ 1 π“∑’ Õ—μ√“°“√∑”≈“¬·´≈‚¡‡π≈≈“∑’ËÕÿ≥À¿Ÿ¡‘

64oC ®–§”π«≥‰¥â®“° ¡°“√ (3)

‚¥¬∑’Ë  D
64
 ¢Õß·´≈‚¡‡π≈≈“‡∑à“°—∫ 0.48 π“∑’

√–¬–‡«≈“„π°“√ª√ÿßÕ“À“√ (Inactivation Time)

‡∑à“°—∫ 1 π“∑’

‡¡◊ËÕ·∑π§à“≈ß‰ª„π ¡°“√ (3) °Á®–‰¥â°“√∑”≈“¬

·´≈‚¡‡π≈≈“ §◊Õ 2.07 log ®“°π—Èπ ®÷ß§”π«≥§«“¡πà“®–

‡ªìπ„π°“√ —¡º— °—∫·´≈‚¡‡π≈≈“ (Probability of Exposure)

‚¥¬Õ“»—¬ ¡°“√ (4)

‚¥¬∑’Ë P §◊Õ §«“¡™ÿ° (Prevalence) ¢Õß·´≈‚¡‡π≈≈“

„π‡π◊ÈÕ‰°à §”π«≥®“° —¥ à«π®”π«πμ—«Õ¬à“ß‡π◊ÈÕ‰°à∑’Ëμ√«®

«‘‡§√“–Àåæ∫°“√ªπ‡ªóôÕπ·´≈‚¡‡π≈≈“μàÕ®”π«πμ—«Õ¬à“ß

‡π◊ÈÕ‰°à∑—ÈßÀ¡¥∑’Ëμ√«®

Dose §◊Õ ®”π«π·´≈‚¡‡π≈≈“∑’Ë‡¢â“ Ÿà√à“ß°“¬ ¥—ß‡™àπ

 ¡°“√ (1) (FAO/WHO 2012)

4. °“√Õ∏‘∫“¬§«“¡‡ ’Ë¬ß ‡ªìπ¢—ÈπμÕπ„π°“√§”π«≥

®”π«πºŸâªÉ«¬¥â«¬‚√§Õ“À“√‡ªìπæ‘…®“°°“√∫√‘‚¿§‡π◊ÈÕ‰°à∑’Ë

ªπ‡ªóôÕπ·´≈‚¡‡π≈≈“ ¢—ÈπμÕππ’È‡ªìπ°“√∫Ÿ√≥“°“√‡Àμÿ°“√≥å

∑’Ë‡°‘¥¢÷Èπ„π√–À«à“ß¢—ÈπμÕπ°“√Õ∏‘∫“¬Õ—πμ√“¬ (¢—ÈπμÕπ∑’Ë 2)

·≈–¢—ÈπμÕπ°“√ª√–‡¡‘π°“√ —¡º—  (¢—ÈπμÕπ∑’Ë 3) ‡¢â“¥â«¬°—π

®“°π—Èπ®÷ßπ”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¡“«‘‡§√“–Àå·≈–§”π«≥‰¥â‡ªìπ

§à“ª√–¡“≥§«“¡‡ ’Ë¬ß ÷́Ëß°Á§◊Õ √–¥—∫§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¢÷Èπ

®“°°“√∫√‘‚¿§‡π◊ÈÕ‰°à À√◊Õ®”π«πºŸâªÉ«¬μàÕ®”π«πª√–™“°√

∑’Ë∫√‘‚¿§‡π◊ÈÕ‰°à (Buchanan et al. 2000)

§”π«≥§à“ª√–¡“≥§«“¡‡ ’Ë¬ß ¥—ß ¡°“√ (5)

Risk = P
E
 x P

ill

‚¥¬∑’Ë P
E
 ¡“®“°„π ¡°“√ (4) ®“°¢—ÈπμÕπ°“√

ª√–‡¡‘π°“√ —¡º—  (¢—ÈπμÕπ∑’Ë 3)

P
ill
 ¡“®“°„π ¡°“√ (1) ®“°¢—ÈπμÕπ°“√Õ∏‘∫“¬

Õ—πμ√“¬ (¢—ÈπμÕπ∑’Ë 2)

º≈°“√∑¥≈Õß

§à“‡©≈’Ë¬‡√¢“§≥‘μ (Geometric Mean) §«“¡‡¢â¡¢âπ

¢Õß·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à ¥ ≥ μ≈“¥ ¥ ¥—ßμ“√“ß∑’Ë 1

Õ¬Ÿà√–À«à“ß 3-88 MPN/g Õ¬à“ß‰√°Áμ“¡„π°“√»÷°…“§√—Èßπ’È®–

„™â§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“ Ÿß ÿ¥„π‡π◊ÈÕ‰°à 88 MPN/g

À√◊Õ 1.94 log MPN/g ‡æ√“–°“√‡≈◊Õ° ¿“«–∑’Ë‡≈«√â“¬∑’Ë ÿ¥

(Worst Case Scenario) ®–∑”„Àâ‰¥â§à“§«“¡‡ ’Ë¬ß Ÿß∑’Ë ÿ¥

´÷Ëß “¡“√∂§√Õ∫§≈ÿ¡‡π◊ÈÕ‰°à∑’Ë¡’§«“¡‡¢â¡¢âπμË”°«à“ ·≈–‡æ◊ËÕ

°”Àπ¥°“√®—¥°“√§«“¡‡ ’Ë¬ß∑’Ë‡¢â¡ß«¥

(-6.2251+0.3234TEMP-0.0045TEMP2)

log reduction =
Inactivation time

D
64
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‡¢μ/®—ßÀ«—¥ §«“¡™ÿ°
*

§à“μË” ÿ¥ §à“‡©≈’Ë¬‡√¢“§≥‘μ Estimated 90
th

§à“ Ÿß ÿ¥

§«“¡‡¢â¡¢âπ Percentile

°√ÿß‡∑æ°≈“ß 90 (27/30)** 2.9 16 87 120
°√ÿß‡∑æμ–«—πÕÕ° 67 (20/30) 2.9 12 84 120
°√ÿß‡∑æ‡Àπ◊Õ 100 (30/30) 3.5 66 375 1,100
°√ÿß‡∑æ„μâ 73 (22/30) 2.9 12 84 120
∏π∫ÿ√’‡Àπ◊Õ 100 (30/30) 2.9 88 693 1,200
∏π∫ÿ√’„μâ 80 (24/30) 2.9 22 156 1,100
ππ∑∫ÿ√’ 50 (15/30) 2.9 14 176 1,100
ª∑ÿ¡∏“π’ 100 (30/30) 3.6 87 595 1,100
 ¡ÿ∑√ “§√ 57 (17/30) 0.3 3 33 93

*§à“§«“¡™ÿ°‡©≈’Ë¬√âÕ¬≈– 79.63
**(®”π«π∫«°μàÕ·´≈‚¡‡π≈≈“/®”π«πμ—«Õ¬à“ß)

μ“√“ß∑’Ë 1  §«“¡™ÿ° (%) ·≈–§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“ (MPN/g) „π‡π◊ÈÕ‰°à ¥®“°μ≈“¥ ¥

√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à ¥ ¡’

°“√‡æ‘Ë¡¢÷Èπμ—Èß·μà¢—ÈπμÕπ®“°°“√«“ß®”Àπà“¬∑’Ëμ≈“¥ ¥
°“√¢π àß ·≈–≈¥≈ßÀ≈—ß®“°‡π◊ÈÕ‰°à ¥ºà“π§«“¡√âÕπ‡ªìπ
‡π◊ÈÕ‰°àª√ÿß ÿ° ¡’°“√‡ª≈’Ë¬π·ª≈ß¥—ß· ¥ß„π¿“æ∑’Ë 1

‡π◊ÈÕ‰°à ¥®“°‚√ß¶à“‰°à‰¥â«“ß®”Àπà“¬∑’Ëμ≈“¥ ¥ ≥
Õÿ≥À¿Ÿ¡‘ 10oC ‚¥¬°“√«“ß®”Àπà“¬„™â√–¬–‡«≈“ª√–¡“≥ 12
™—Ë«‚¡ß  ¥—ßπ—Èπ

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“‡æ‘Ë¡®”π«π¢÷Èπ¡“ = 0.38 log

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“®“°μ≈“¥ ¥ = 1.94 log + 0.38 log

®÷ß¡’§«“¡‡¢â¡¢âπ = 2.33 log MPN/g

‡π◊ÈÕ‰°à ¥®“°°“√«“ß®”Àπà“¬∑’Ëμ≈“¥ ¥ ‰¥â¢π àß
∂÷ß§√—«‡√◊Õπ¢ÕßºŸâ∫√‘‚¿§ ≥ Õÿ≥À¿Ÿ¡‘ 17oC ‚¥¬°“√¢π àß„™â
√–¬–‡«≈“ª√–¡“≥ 1 ™—Ë«‚¡ß ¥—ßπ—Èπ

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“‡æ‘Ë¡®”π«π¢÷Èπ¡“Õ’° = 0.51 log

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“„π§√—«‡√◊Õπ = 2.32 log + 0.51 log

®÷ß¡’§«“¡‡¢â¡¢âπ = 2.83 log MPN/g

„π√–¥—∫§√—«‡√◊Õπ ‡π◊ÈÕ‰°à ¥∑’Ë‰¥âºà“π°“√ª√ÿßÕ“À“√
‡ªìπ‡π◊ÈÕ‰°àª√ÿß ÿ° ‚¥¬„™â§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 64oC ‡ªìπ
√–¬–‡«≈“ 1 π“∑’ ¥—ßπ—Èπ

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“≈¥≈ß = 2.07 log

- §«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“À≈—ßª√ÿßÕ“À“√ = 2.83 log - 2.07 log

®÷ß¡’§«“¡‡¢â¡¢âπ = 0.76 log MPN/g

¿“æ∑’Ë 1  °“√‡ª≈’Ë¬π·ª≈ß§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“μ—Èß·μà‚√ß¶à“‰°à∂÷ß°“√∫√‘‚¿§
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°“√»÷°…“π’È¡’¢âÕ ¡¡ÿμ‘∞“π«à“ §«“¡™ÿ°¢Õß
·´≈‚¡‡π≈≈“μ—Èß·μà√–¥—∫§â“ª≈’°∂÷ß√–¥—∫§√—«‡√◊Õπ‰¡à¡’
°“√‡ª≈’Ë¬π·ª≈ß ‡∑à“°—∫√âÕ¬≈– 79.63 (®”π«π∫«°μàÕ
·´≈‚¡‡π≈≈“ 215 μ—«Õ¬à“ß/®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ 270
μ—«Õ¬à“ß) ª√‘¡“≥°“√∫√‘‚¿§‡π◊ÈÕ‰°à¢Õß§π‰∑¬‚¥¬‡©≈’Ë¬
ª√–¡“≥ 9.77g/§π/«—π ‡¡◊ËÕ§Ÿ≥°—∫§«“¡‡¢â¡¢âπ ·´≈‚¡‡π≈
≈“„π‡π◊ÈÕ‰°à 0.76 log MPN/g (5.76 MPN/g) ®–‰¥â‡ªìπª√‘¡“≥
·´≈‚¡‡π≈≈“∑’Ë‰¥â√—∫‡¢â“ Ÿà√à“ß°“¬ (Dose) ‡∑à“°—∫ 56.32 MPN

- ‡¡◊ËÕ·∑π§à“§«“¡™ÿ° (√âÕ¬≈– 79.63) ·≈–ª√‘¡“≥
·´≈‚¡‡π≈≈“ (56.32 MPN) ≈ß„π ¡°“√ (4) ®–‰¥â§«“¡
πà“®–‡ªìπ∑’Ë®–‰¥â√—∫ —¡º— ·´≈‚¡‡π≈≈“®“°‡π◊ÈÕ‰°à (P

E
)

‡∑à“°—∫ 0.7963
- ‡¡◊ËÕ·∑π§à“ª√‘¡“≥·´≈‚¡‡π≈≈“ ≈ß„π ¡°“√ (1)

°Á®–‰¥â§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬®“°·´≈‚¡‡π≈≈“ (P
ill
)

‡∑à“°—∫ 0.09326
- ‡¡◊ËÕ·∑π§à“ P

E
 ·≈– P

ill
 ≈ß„π ¡°“√ (5) À√◊Õ ‡ªìπ

§Ÿ≥°—π¢Õß∑—Èß 2 §à“ °Á®–‰¥â§«“¡‡ ’Ë¬ß®“°°“√‡®Á∫ªÉ«¬
‡π◊ËÕß®“°°“√∫√‘‚¿§‡π◊ÈÕ‰°à∑’Ë¡’°“√ªπ‡ªóôÕπ¥â«¬·´≈‚¡‡π≈≈“
‡∑à“°—∫ 0.07426

«‘®“√≥åº≈

§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à ¥‡√‘Ë¡μâπ∑’Ë
ºŸâ§â“ª≈’°„πμ≈“¥ ¥„π√–¥—∫ 88 MPN/g μàÕ¡“·´≈‚¡‡π≈≈“
‰¥â‡æ‘Ë¡®”π«π®“°°“√‡®√‘≠‡μ‘∫‚μ„π 2 ¢—ÈπμÕπ §◊Õ °“√«“ß
®”Àπà“¬∑’Ëμ≈“¥ ¥ ·≈–°“√¢π àß®“°μ≈“¥ ¥∂÷ß§√—«‡√◊Õπ
¢ÕßºŸâ∫√‘‚¿§ ∑”„Àâ·´≈‚¡‡π≈≈“¡’°“√‡æ‘Ë¡®”π«πÕ¬à“ßπâÕ¬
2-7 ‡∑à“ ‡ªìπ 213 MPN/g ·≈– 677 MPN/g μ“¡≈”¥—∫
ª√–°Õ∫°—∫§«“¡™ÿ°¢Õß·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°àÕ¬Ÿà„π√–¥—∫
 Ÿßª√–¡“≥√âÕ¬≈– 79.63 ∑”„Àâ§«“¡πà“®–‡ªìπ∑’Ë®–‰¥â√—∫
 —¡º— ·´≈‚¡‡π≈≈“®“°‡π◊ÈÕ‰°à ‡∑à“°—∫ 0.7963 ÷́Ëß‡ªìπ§à“
∑’Ë Ÿß ·≈–§«“¡πà“®–‡ªìπ„π°“√‡®Á∫ªÉ«¬®“°·´≈‚¡‡π≈≈“
‡∑à“°—∫ 0.09326 À¡“¬§«“¡«à“ À“°‰¥â√—∫ª√‘¡“≥·´≈‚¡‡π≈≈“
56.32 MPN ®”π«π 100 §√—Èß ®–¡’‚Õ°“ ‡®Á∫ªÉ«¬ 9 ∂÷ß
10 §√—Èß

§«“¡‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“„π√–À«à“ß°“√‡°Á∫
√—°…“∑’ËÕÿ≥À¿Ÿ¡‘μË” ‡™àπ °“√‡°Á∫√—°…“„π√–À«à“ß°“√«“ß
®”Àπà“¬∑’Ëμ≈“¥ ¥ ·≈–°“√¢π àß ‡ªìπμâπ Õ“®®–¡’§«“¡
‡¢â¡¢âπ¢Õß·´≈‚¡‡π≈≈“ Ÿß°«à“∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È
‡π◊ËÕß®“°·´≈‚¡‡π≈≈“ à«πÀπ÷ËßÕ“®®–ª√—∫‡ª≈’Ë¬π‡´≈≈å
‡¡◊ËÕÕ¬Ÿà„π ¿“«–∑’Ë‡À¡“– ¡„π°“√‡®√‘≠‡μ‘∫‚μ À√◊Õ‡√’¬°«à“
viable but non culturable (VNC) À¡“¬§«“¡«à“ ‡´≈≈å¬—ß
¡’™’«‘μÕ¬Ÿà·μà‡¡◊ËÕπ”¡“‡æ“–‡™◊ÈÕ „π ¿“«–∑’Ë‡À¡“– ¡®–‰¡à¡’
°“√‡®√‘≠‡μ‘∫‚μ‡æ‘Ë¡®”π«π ¥—ßπ—Èπ §«“¡‡¢â¡¢âπ∑’Ë “¡“√∂
«‘‡§√“–Àå‰¥â„π¢—ÈπμÕπ°“√‡°Á∫√—°…“„πÕÿ≥À¿Ÿ¡‘μË”Õ“®®–
μâÕß¡’°“√ª√—∫„Àâ Ÿß¢÷Èπ À“° “¡“√∂· ¥ß„Àâ‡ÀÁπ‰¥âÕ¬à“ß

™—¥‡®π«à“ ·´≈‚¡‡π≈≈“¡’°“√ª√—∫ ¿“«–‡´≈≈å‡ªìπ VNC
°Á®– à ßº≈„Àâ√–¥—∫§«“¡‡ ’Ë ¬ß¡’ √–¥—∫∑’Ë Ÿ ß¢÷ÈπÕ’°¥â «¬
(Reissbrodt et al. 2002)

§à“ª√–¡“≥§«“¡‡ ’Ë¬ß¢Õß·´≈‚¡‡π≈≈“®“°°“√
∫√‘‚¿§‡π◊ÈÕ‰°à ®“°°“√»÷°…“§√—Èßπ’È‡∑à“°—∫ 0.07426 À¡“¬
§«“¡«à“ ºŸâ∫√‘‚¿§®”π«π 100 §π ∑’Ë∫√‘‚¿§‡π◊ÈÕ‰°à ®–¡’
ºŸâ‡®Á∫ªÉ«¬ª√–¡“≥ 7 ∂÷ß 8 §π/«—π ·≈–®”π«πºŸâªÉ«¬°Á®– Ÿß
¡“°¢÷Èπμ“¡ —¥ à«π¢ÕßºŸâ∫√‘‚¿§ ‡™àπ À“°ª√–™“°√‰∑¬∑—Èß
ª√–‡∑»®”π«π 65 ≈â“π§π ∫√‘‚¿§‡π◊ÈÕ‰°à ®–¡’ª√–™“°√‰∑¬
ª√–¡“≥ 4,826,837 §π/ªï ∑’Ë®–ªÉ«¬¥â«¬·´≈‚¡‡π≈≈“
∑’Ëªπ‡ªóôÕπ„π‡π◊ÈÕ‰°à

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§«“¡‡ ’Ë¬ß¢Õß·´≈‚¡‡π≈≈“
¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“æ∫«à“  —¥ à«π°“√ªÉ«¬¥â«¬‚√§
salmonellosis ®“°°“√∫√‘‚¿§º≈‘μ¿—≥±å —μ«åªï° ª√–¡“≥
0.00054 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°√≥’®”π«πª√–™“°√‰∑¬
∑—Èßª√–‡∑» 65 ≈â“π§π∫√‘‚¿§‡π◊ÈÕ‰°à ®–¡’ª√–™“°√ª√–¡“≥
34,846 §π/ªï ∑’Ë®–ªÉ«¬¥â«¬·´≈‚¡‡π≈≈“∑’Ëªπ‡ªóôÕπ„π
‡π◊ÈÕ‰°à ÷́Ëß®–‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π«à“ §«“¡‡ ’Ë¬ß®“°°“√ªÉ«¬
¥â«¬‚√§ salmonellosis ¢Õßª√–™“°√‰∑¬ Ÿß°«à“§«“¡‡ ’Ë¬ß¢Õß
ª√–™“°√ À√—∞Õ‡¡√‘°“ª√–¡“≥ 139 ‡∑à“ (Painter et al. 2013)
πÕ°®“°π’È ®”π«πºŸâªÉ«¬∑’ËªÉ«¬‡ªìπ‚√§ Food Poisoning ·≈–
Acute Diarrhea „π∑ÿ°º≈‘μ¿—≥±åÕ“À“√ ®“°°“√√“¬ß“π¢Õß
°√–∑√«ß “∏“√≥ ÿ¢ ®–¡’ºŸâªÉ«¬¥â«¬·´≈‚¡‡π≈≈“ª√–¡“≥
56,255 §π/ªï À√◊Õª√–¡“≥ 154 §π/«—π (°√¡§«∫§ÿ¡‚√§,
2555)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®”π«πºŸâªÉ«¬ μ“¡°“√√“¬ß“π¢Õß
°√–∑√«ß “∏“√≥ ÿ¢ (56,255 §π/ªï) ·≈–®”π«πºŸâªÉ«¬¥â«¬
·´≈‚¡‡π≈≈“∑’Ë¡’ “‡Àμÿ®“°∫√‘‚¿§‡π◊ÈÕ‰°à®“°°“√»÷°…“
§√—Èßπ’È (4,826,837 §π/ªï) °Á®–‡ÀÁπ‰¥â«à“¢âÕ¡Ÿ≈‰¡à Õ¥§≈âÕß°—π
°≈à“«§◊Õ ®”π«πºŸâªÉ«¬¥â«¬·´≈‚¡‡π≈≈“®“°Õ“À“√∑ÿ°™π‘¥ ¡’
®”π«πºŸâªÉ«¬¥â«¬·´≈‚¡‡π≈≈“πâÕ¬°«à“ “‡Àμÿ®“°°“√∫√‘‚¿§
‡π◊ÈÕ‰°à‡æ’¬ßÕ¬à“ß‡¥’¬« ¥—ßπ—Èπ §«“¡‡ªìπ‰ª‰¥â„π°“√Õ∏‘∫“¬
§«“¡·μ°μà“ß¢Õßª√–‡¥Áππ’È ¬°μ—«Õ¬à“ß‡™àπ °“√‡°‘¥‚√§
Õ“À“√‡ªìπæ‘…∑—ÈßÀ¡¥Õ“®®–¡‘‰¥â‡¢â“ Ÿà√–∫∫°“√√“¬ß“π ∑”„Àâ
®”π«π∑’Ë√“¬ß“π ¡’§à“μË”°«à“§«“¡‡ªìπ®√‘ß À√◊ÕÕ“®
‡°‘¥®“°¢âÕ¡Ÿ≈®“°°“√»÷°…“§«“¡™ÿ°·≈–§«“¡‡¢â¡¢âπ¢Õß
·´≈‚π‡π≈≈“ „π°“√»÷°…“§√—Èßπ’È¡’§≈“¥‡§≈◊ËÕπ„π≈—°…≥–∑’Ë
¡“°‡°‘π‰ª ¥—ßπ—Èπ Õ“®®–μâÕß¡’°“√ validate º≈°“√ª√–‡¡‘π
§«“¡‡ ’Ë¬ß‡™‘ßª√‘¡“≥μàÕ‰ª

 √ÿªº≈·≈–¢âÕ‡ πÕ·π–

‡π◊ÈÕ‰°à‡ªìπÀπ÷Ëß„πªí®®—¬°“√º≈‘μ¢ÕßÕÿμ “À°√√¡
°“√º≈‘μÕ“À“√∑’Ë ”§—≠ ‡æ√“–‡π◊ÈÕ‰°à‡ªìπ∑’Ëπ‘¬¡ „π°“√∫√‘‚¿§
¡’°“√º≈‘μ ·≈–«“ß®”Àπà“¬∑—Ë«‚≈° ·μà‡π◊ÈÕ‰°à‡ªìπ‡π◊ÈÕ —μ«å
∑’Ë¡’§«“¡‡ ’Ë¬ßμàÕ°“√ªπ‡ªóôÕπ¢Õß·´≈‚¡‡π≈≈“ ÷́Ëß‡ªìπ
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‡™◊ÈÕ®ÿ≈‘π∑√’¬å°àÕ‚√§„πÕ“À“√ ·≈–‡π◊ËÕß®“°°“√ªπ‡ªóôÕπ
·´≈‚¡‡π≈≈“„π‡π◊ÈÕ‰°à  “¡“√∂‡°‘¥¢÷Èπ‰¥â®“°∑ÿ°¢—ÈπμÕπ
°“√º≈‘μ ‚¥¬¢—ÈπμÕπ∑’Ë¡’‚Õ°“  Ÿß„π°“√ªπ‡ªóôÕπ §◊Õ °“√
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