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Abstract
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SALMONELLA SPP., COLIFORMS AND TOTAL BACTERIAL
COUNTS FROM CULTURED ABALONES

The first commercial farm in Thailand to culture Abalone was studied to approve sanitation

and food safety. Water quality and bacterial contamination criteria in both water from culture-

related sources and Abalone prior to marketing was examined. The water quality and bacteria

found in the water samples (total aerobic plate, Vibrio count and MPN total coliforms) indicated the

culturing practices adhere to the standards for shellfish sanitation. Total coliforms and other

bacteria found in the Abalone samples also complied with microbiological guidelines for seafood

products. The study details good farm  manufacturing practices which can assure the food safety of

Abalone. Further practices; including depuration prior to harvest and temperature control

during distribution will also implemented.

Keywords :  Abalone, foodborne bacterial pathogens, culture, water quality
1Sixth year student Academic year 2001, 2Department of Microbiology, 3Department of Medicine, Faculty of Veterinary

Science, Chulalongkorn University, Bangkok 10330.
*Corresponding author
1
π‘ ‘µ™—Èπªï∑’Ë 6 ªï°“√»÷°…“ 2544, 

 2
¿“§«‘™“®ÿ≈™’««‘∑¬“, 

 3
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°√ÿß‡∑æœ 10330
*
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡



54 Thai J. Vet. Med. Vol. 32 No. 4, 31 December 2002

∫∑§—¥¬àÕ

æ’√ ÿ∑∏‘Ï ‡æ’¬√æ‘®‘µ√1   ÿ¢ —πµå ®ŸÀâÕß1  ≥—∞°“πµå  ·´àµ—π1  ™“≠≥√ß§å √Õ¥§”2  ‡®ππÿ™ «àÕß∏«—™™—¬3*

°“√«‘‡§√“–Àå‡™◊ÈÕ·∫§∑’‡√’¬‡™◊ÈÕ‚√§Õ“À“√‡ªìπæ‘…„πÀÕ¬‡ªÜ“Œ◊ÈÕ∑’Ë‡æ“–‡≈’È¬ß

»÷°…“¢—ÈπµÕπ°“√‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ„πø“√å¡‡Õ°™π·Ààß·√°¢Õßª√–‡∑»‰∑¬ ‡æ◊ËÕª√–‡¡‘π ÿ¢≈—°…≥–¢Õß°“√

‡≈’È¬ß °“√®—¥°“√ ·≈–§ÿ≥¿“æ¢Õßº≈º≈‘µ„π¥â“π ÿ¢Õπ“¡—¬Õ“À“√ ‚¥¬°“√µ√«® Õ∫§ÿ≥¿“æπÈ”·≈–°“√ªπ‡ªóôÕπ

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬Õ“À“√‡ªìπæ‘…„ππÈ”·≈–°≈â“¡‡π◊ÈÕ‡∑â“¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ√–¬– àß¢“¬®“°®ÿ¥µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫

¢∫«π°“√‡≈’È¬ß º≈°“√µ√«®æ∫«à“ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬∑—ÈßÀ¡¥ ª√‘¡“≥‡™◊ÈÕ«‘∫√‘‚Õ ·≈–ª√‘¡“≥‡™◊ÈÕ‚§‰≈øÕ√å¡

·∫§∑’‡√’¬„πµ—«Õ¬à“ßπÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬·≈–„πµ—«Õ¬à“ß‡π◊ÈÕÀÕ¬¡’§à“‡©≈’Ë¬Õ¬Ÿà„π‡°≥±å¡“µ√∞“π ÿ¢≈—°…≥–°“√‡≈’È¬ß

ÀÕ¬‡æ◊ËÕ°“√∫√‘‚¿§·≈–¡“µ√∞“πº≈‘µ¿—≥±åÕ“À“√∑–‡≈ ø“√å¡¥—ß°≈à“«¡’¢—ÈπµÕπ§«∫§ÿ¡§ÿ≥¿“æπÈ”∑’Ë¥’µ≈Õ¥√–¬–

‡«≈“°“√‡≈’È¬ß ®÷ß∑”„Àâº≈º≈‘µ‰¥â¡“µ√∞“πµ“¡‡°≥±å ÿ¢Õπ“¡—¬Õ“À“√ Õ¬à“ß‰√°Á¥’§«√®—¥„Àâ¡’¡“µ√°“√°“√®—¥°“√

Õ◊ËπÊ ‡æ‘Ë¡‡µ‘¡ ‡™àπ °“√„Àâ§«“¡ –Õ“¥·°àµ—«ÀÕ¬‚¥¬°“√∂à“¬ÀÕ¬®“°∫àÕ‡≈’È¬ß‰ª·™à„ππÈ” –Õ“¥‡ªìπ√–¬–‡«≈“Àπ÷Ëß

°àÕπ¢“¬ °“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘À≈—ß®“°°“√‡°Á∫º≈º≈‘µ ‡ªìπµâπ

§” ”§—≠ :  ÀÕ¬‡ªÜ“Œ◊ÈÕ ‡™◊ÈÕ·∫§∑’‡√’¬Õ“À“√‡ªìπæ‘… °“√‡æ“–‡≈’È¬ß §ÿ≥¿“æπÈ”

∫∑π”

ÀÕ¬‡ªÜ“Œ◊ÈÕ (Abalone) À√◊Õ∑’Ë‡√’¬°°—π«à“ ÀÕ¬‚¢àß

∑–‡≈À√◊ÕÀÕ¬√âÕ¬√Ÿ ®—¥‡ªìπÀÕ¬Ω“‡¥’¬« (gastropod) ¡’

·À≈àß∑’ËÕ¬Ÿàµ“¡∏√√¡™“µ‘ ‚¥¬‡©æ“–µ“¡·π«ª–°“√—ß

·æ√à°√–®“¬„π‡¢µÀπ“« ‡¢µÕ∫Õÿàπ ·≈–‡¢µ√âÕπ ´÷Ëß

√«¡∂÷ßª√–‡∑»‰∑¬¥â«¬ ( ¡√, 1992) ÀÕ¬‡ªÜ“Œ◊ÈÕÕ“®

π—∫‰¥â«à“¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®‡π◊ËÕß®“°‡ªìπ∑’Ëπ‘¬¡

√—∫ª√–∑“π ¡’√“§“ Ÿß ·≈–‡ª≈◊Õ°¬—ß “¡“√∂π”‰ª∑”

‡§√◊ËÕßª√–¥—∫‰¥â „πµ≈“¥µà“ßª√–‡∑»ÀÕ¬‡ªÜ“Œ◊ÈÕ‡ªìπ

ÀÕ¬∑’Ë¡’√“§“ Ÿß¡“° ‡™àπ „π≠’ËªÿÉπ¡’√“§“ª√–¡“≥ 2,000-

2,400 ∫“∑µàÕ°°. ·≈–„π À√—∞Õ‡¡√‘°“¡’√“§“ª√–¡“≥

1,000-1,650 ∫“∑/°°. (§‡™π∑√, 2001) ™π™“µ‘

∑’Ëπ‘¬¡∫√‘‚¿§ÀÕ¬™π‘¥π’È ‰¥â·°à ≠’ËªÿÉπ ®’π  ‘ß§‚ª√å

‡°“À≈’ Õ‡¡√‘°“ ¬ÿ‚√ª·≈–‡¡Á° ‘́‚° ‡ªìπµâπ ‚¥¬≠’ËªÿÉπ

‡ªìπ™π™“µ‘∑’Ë∫√‘‚¿§ÀÕ¬‡ªÜ“Œ◊ÈÕ¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°ÀÕ¬

‡ªÜ“Œ◊ÈÕ∑’Ë‰¥â®“°∏√√¡™“µ‘¡’ª√‘¡“≥≈¥≈ß ¥—ßπ—Èπ®÷ß¡’°“√

‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ„π≈—°…≥–ø“√å¡‡æ◊ËÕæ—≤π“∑¥·∑π

°“√®—∫ÀÕ¬®“°∏√√¡™“µ‘ º≈º≈‘µÀÕ¬‡ªÜ“Œ◊ÈÕ∑—Ë«‚≈°¡’

ª√–¡“≥ 20,000 ‡¡µ√‘°µ—πµàÕªï ‚¥¬≠’ËªÿÉπ·≈–®’π‡ªìπ

ºŸâπ”¥â“π°“√‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ„πø“√å¡  “¡“√∂º≈‘µÀÕ¬

‡ªÜ“Œ◊ÈÕ‰¥â∂÷ß√âÕ¬≈– 75 ¢Õß°”≈—ß°“√º≈‘µÀÕ¬®“°ø“√å¡

∑—Ë«‚≈° (Roy, 2001)

„πªí®®ÿ∫—π§«“¡µâÕß°“√ÀÕ¬‡ªÜ“Œ◊ÈÕ„πµ≈“¥

‚≈°¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡ª√‘¡“≥¡“°¢÷Èπ‡π◊ËÕß®“°ÀÕ¬

‡ªÜ“Œ◊ÈÕ‡√‘Ë¡‡ªìπ∑’Ë√Ÿâ®—°¢ÕßºŸâ∫√‘‚¿§·≈–‡π◊ÈÕ¡’√ ™“µ‘¥’

ª√–‡∑»‰∑¬®÷ß‡√‘Ë¡¡’°“√æ—≤π“°“√‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ

‡æ◊ËÕ°“√ àßÕÕ° ÷́Ëß®”‡ªìπµâÕß§«∫§ÿ¡§ÿ≥¿“æ¢ÕßÀÕ¬

„Àâ‰¥â¡“µ√∞“π ÿ¢Õπ“¡—¬Õ“À“√ °“√»÷°…“„π§√—Èßπ’È‡ªìπ

°“√µ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„π‡π◊ÈÕÀÕ¬

·≈–µ—«Õ¬à“ßπÈ”∑’Ë„™â„π°“√‡æ“–‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ„πø“√å¡
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‡Õ°™πÀπ÷Ëß„π®—ßÀ«—¥¿Ÿ‡°Áµ ‡æ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß∑’Ë

Õ“®‡°‘¥®“°°“√ªπ‡ªóôÕπ¢Õß®ÿ≈™’æ„π√–À«à“ß°“√‡æ“–

‡≈’È¬ß ´÷Ëß¡’º≈µàÕ ÿ¢¿“æ¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ·≈– ÿ¢Õπ“¡—¬

¢ÕßºŸâ∫√‘‚¿§

«— ¥ÿ·≈–«‘∏’°“√

»÷°…“¢—ÈπµÕπ°“√‡æ“–‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ¿“¬„π

ø“√å¡‡Õ°™πÀπ÷Ëß„π®—ßÀ«—¥¿Ÿ‡°Áµ ™à«ß√–À«à“ß‡¥◊Õπ

°—π¬“¬π 2543 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2544 ‡æ◊ËÕª√–‡¡‘π

µ”·ÀπàßÀ√◊Õ¢—ÈπµÕπ∑’ËÕ“®∑”„Àâ‡°‘¥°“√ªπ‡ªóôÕπ¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬ À≈—ß®“°π—Èπ°”Àπ¥®ÿ¥‡°Á∫µ—«Õ¬à“ßπÈ”

·≈–ÀÕ¬‡ªÜ“Œ◊ÈÕ ÷́Ëßµ—«Õ¬à“ßπÈ”®–‡°Á∫®“°∫àÕæ—°πÈ” ∫àÕ

‡≈’È¬ß “À√à“¬ ∫àÕÀÕ¬«—¬√ÿàπ ∫àÕÀÕ¬¢ÿπ  ∫àÕæàÕ-·¡àæ—π∏ÿå

·≈–∫àÕπÈ”∑‘Èß  à«πµ—«Õ¬à“ßÀÕ¬‡°Á∫®“°∫àÕÀÕ¬¢ÿπ

‚¥¬ ‡°Á∫µ—«Õ¬à“ßÀÕ¬ ™à«ßÕ“¬ÿª√–¡“≥ 6-12 ‡¥◊Õπ ¡’

πÈ”Àπ—°µ—«√«¡‡ª≈◊Õ°ª√–¡“≥ 25-50 °.

°àÕπ°“√‡°Á∫µ—«Õ¬à“ßπÈ”·≈–ÀÕ¬‡ªÜ“Œ◊ÈÕ ∑”°“√

µ√«®§ÿ≥¿“æ∑“ß°“¬¿“æ¢ÕßπÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬¿“¬

„πø“√å¡ ‰¥â·°à §«“¡‡§Á¡ (salinity) ·≈–Õÿ≥À¿Ÿ¡‘

(temperature) ·≈–µ√«®§ÿ≥¿“æ∑“ß‡§¡’¢ÕßπÈ”∑’Ë„™â‡≈’È¬ß

ÀÕ¬‚¥¬«‘∏’∑“ß™’«‡§¡’ (colorimetric method) ‰¥â·°à §«“¡

‡ªìπ°√¥-¥à“ß (pH) Õ—≈§“‰≈π‘µ’È (alkalinity) ·Õ¡‚¡‡π’¬

(NH
3
) ·≈–‰π‰µ√∑å (NO

2
) ‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æπÈ”∑’Ë„™â

‡≈’È¬ß«à“¡’§ÿ≥¿“æµ“¡¡“µ√∞“π¢Õß°“√‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ

µ√«®°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„πµ—«Õ¬à“ßπÈ”·≈–

µ—«Õ¬à“ßÀÕ¬‡ªÜ“Œ◊ÈÕ ·∫àßÕÕ°‡ªìπ 4 «‘∏’ §◊Õ

1. µ√«®π—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ (total

bacterial count)

2. µ√«®π—∫®”π«π·≈–·¬°™π‘¥¢Õß«‘∫√‘‚Õ

(Vibrio count and identification)

3. µ√«®π—∫®”π«π·≈–·¬°™π‘¥¢Õß‚§‰≈

øÕ√å¡ (most probable number - coliforms)

4. µ√«®À“‡™◊ÈÕ —́≈‚¡‡π≈≈à“ (Salmonella

identification)

1. °“√µ√«®π—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ (total

bacterial count) (πß≈—°…≥å·≈–ª√’™“, 1998)

1.1 ‡µ√’¬¡µ—«Õ¬à“ßπÈ” ‚¥¬°“√‡®◊Õ®“ß

πÈ”¥â«¬ Peptone Salt Dilution (PSD) ·∫∫ ten-fold

dilution ®π∂÷ß 10-5

1.2 ‡µ√’¬¡µ—«Õ¬à“ßÀÕ¬‡ªÜ“Œ◊ÈÕ ‚¥¬π”°≈â“¡

‡π◊ÈÕ‡∑â“¢ÕßÀÕ¬ 1 °. ≈â“ß¥â«¬πÈ”°≈—Ëπ·≈â«∫¥√«¡°—∫

PSD 9 ¡≈. ·≈â«‡®◊Õ®“ß·∫∫ ten-fold dilution ®π∂÷ß

10-5

1.3 π”µ—«Õ¬à“ßπÈ”·≈–°≈â“¡‡π◊ÈÕÀÕ¬∑’Ë‡®◊Õ

®“ß·≈â« ¡“∑”°“√µ√«®π—∫®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥

‚¥¬«‘∏’‡∑‡æ≈∑ (pour-plate  technique) „π marine agar

∑’ËÀ≈Õ¡‡À≈« √Õ®πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß¥’ ·≈â«®÷ßπ”‰ª

∫à¡ (incubate) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (30-32o´.) ‡ªìπ‡«≈“π“π

48 ™¡. π—∫®”π«π‚§‚≈π’·∫§∑’‡√’¬„π®“π‡æ“–‡™◊ÈÕ

·≈â«§”π«≥À“®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥

2. °“√µ√«®π—∫®”π«π·≈–·¬°™π‘¥¢Õß

«‘∫√‘‚Õ (Vibrio count and identification) (Elliot et al.,

1992)

2.1 π”µ—«Õ¬à“ßπÈ”·≈–°≈â“¡‡π◊ÈÕÀÕ¬∑’Ë‡®◊Õ

®“ß·≈â« dilution ≈– 0.1 ¡≈. ¡“∑”„Àâ‡™◊ÈÕ°√–®“¬∫π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ (spread plate) ‚¥¬„™â Thiosulfate

Citrate Bile-salt Sucrose (TCBS) agar ®“°π—Èππ”®“π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (30-32o´.) ‡«≈“

π“π 48 ™¡. ‡≈◊Õ°π—∫‡©æ“–®“π∑’Ë¡’‡™◊ÈÕ·∫§∑’‡√’¬„π®“π

‡æ“–‡™◊ÈÕ∑’Ë¡’®”π«π 30-300 ‚§‚≈π’ ·≈â«§”π«≥À“

®”π«π«‘∫√‘‚Õ

2.2 À≈—ß®“°π—∫®”π«π·∫§∑’‡√’¬·≈â«

§—¥‡≈◊Õ°‚§‚≈π’‡¥’Ë¬«Ê ∑’Ë¡’≈—°…≥–¢Õß‚§‚≈π’·µ°µà“ß°—π

∑”°“√∂à“¬‡™◊ÈÕ ŸàÕ“À“√„À¡à (subculture) „πÕ“À“√‡≈’È¬ß

‡™◊ÈÕ TCBS ®π‰¥â‡™◊ÈÕ∑’Ë∫√‘ ÿ∑∏‘Ï ·≈â«π”‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï‰ª

«‘‡§√“–Àå·¬°™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬µ“¡§ÿ≥ ¡∫—µ‘∑“ß

™’«‡§¡’ (standard biochemical identification) ‚¥¬„™â
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API 20E Identification kit (BioMe/rieux, France)

3. °“√µ√«®π—∫®”π«π·≈–·¬°™π‘¥¢Õß‚§‰≈

øÕ√å¡ (most probable number-Coliforms) (Peeler and

Mcclure, 1992)

3.1 π”µ—«Õ¬à“ßπÈ”·≈–°≈â“¡‡π◊ÈÕÀÕ¬∑’Ë

∑”°“√‡®◊Õ®“ß·≈â« ∑’Ë§«“¡‡¢â¡¢âπ 100, 10-1 ·≈– 10-2

®”π«πÕ¬à“ß≈– 1 ¡≈. „ à≈ß„πÀ≈Õ¥∑¥≈Õß∑’Ë¡’

lactose broth 9 ¡≈. ́ ÷Ëß¿“¬„πÀ≈Õ¥∑¥≈Õß·µà≈–À≈Õ¥¡’

durham tube ‰«â∑’Ë°âπÀ≈Õ¥ ·µà≈–§«“¡‡¢â¡¢âπ®–

∑” È́”®”π«π 3 À≈Õ¥ (3-tube method) π”‰ª∫à¡∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (31O´.) ‡ªìπ‡«≈“π“π 48 ™¡. Õà“πº≈

‚¥¬°“√π—∫®”π«πÀ≈Õ¥∑’Ë‡°‘¥ gas „π durham tube

„π·µà≈– dilution ·≈–·ª≈º≈µ“¡ most probable

number table

3.2 À≈—ß®“°π—Èπ∑”°“√∂à“¬‡™◊ÈÕ®“°À≈Õ¥

lactose broth ∑’Ë‡°‘¥ gas ≈ß„π nutrient agar ·≈–∑”°“√

subculture ®π‰¥â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï ·≈â«π”‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï‰ª

«‘‡§√“–Àå·¬°™π‘¥¢Õß·∫§∑’‡√’¬‚¥¬„™â API 20E iden-

tification kit (BioMe/rieux, France)

4. °“√µ√«®À“‡™◊ÈÕ´—≈‚¡‡π≈≈à“ (Salmonella

identification) (Andrews et al., 1992)

4.1 π”µ—«Õ¬à“ßπÈ”®”π«π 500 ¡≈. °√Õß

ºà“πºâ“°ÁÕ´ ·≈â«·™àºâ“°ÁÕ´≈ß‰ª„π¢«¥·°â«∑’Ë¡’ Buffer

Peptone Water (BPW) ÷́Ëß‡ªìπ pre-enrichment media

®”π«π 180 ¡≈. ∫à¡‡æ“–‡™◊ÈÕ∑’Ë 37O´. π“π 18-24

™¡.

4.2 µ—«Õ¬à“ßÀÕ¬„™â°≈â“¡‡π◊ÈÕ‡∑â“ 1 °.

(¥—ß¢âÕ 1.2) „ à≈ß„πÀ≈Õ¥∑’Ë¡’ BPW 9 ¡≈. π”‰ª∫à¡

‡æ“–‡™◊ÈÕ∑’Ë 37O´. π“π 18-24 ™¡.

4.3 À≈—ß®“°∫à¡„π BPW ·≈â«∑”°“√

‡æ“–‡™◊ÈÕ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡©æ“– ”À√—∫‡™◊ÈÕ —́≈‚¡‡π≈≈à“

§◊Õ Modified Semi-Solid Rappaport Vassiliadis Agar

(MSRV) ‚¥¬∂à“¬‡™◊ÈÕ®“° BPW ®”π«π 0.1 ¡≈. À¬¥

≈ß∫πº‘«Àπâ“¢Õß MSRV „Àâ™‘¥¢Õ∫®“π‡æ“–‡™◊ÈÕ·≈â«

À¡ÿπ®“π‡æ“–‡™◊ÈÕ„Àâ√Õ∫ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 42O´. π“π

18-24 ™¡. Õà“πº≈‚¥¬æ‘®“√≥“∑’Ë ’¢Õß MSRV ∑’Ë‡ª≈’Ë¬π

®“° ’‡¢’¬«·°¡πÈ”‡ß‘π„ ‡ªìπ ’¢“«¢ÿàπ ·ºà‡¢â“¡“¬—ß®ÿ¥

»Ÿπ¬å°≈“ß¢Õß®“π‡æ“–‡™◊ÈÕ‡π◊ËÕß®“°‡™◊ÈÕ∑’Ë¡’ flagella

®–‡§≈◊ËÕπÕÕ°‰ª√Õ∫Ê ®ÿ¥∑’ËÀ¬¥‡™◊ÈÕ

4.4 ∑”° “√æ‘  Ÿ ®πå ‡ ™◊È Õ∑’Ë æ∫ ‡ªì π ‡ ™◊È Õ

´—≈‚¡‡π≈≈à“‚¥¬«‘∏’°“√¢’¥‡™◊ÈÕ (streak plate) ·∫∫

four-way cross streak ‚¥¬°“√„™â loop ·µ–‡™◊ÈÕ∑’Ë·ºà

‰ª‰°≈ ÿ¥®“°µ”·Àπàß∑’ËÀ¬¥‡™◊ÈÕ∫π MSRV (4.3) ·≈â«

π”‰ª‡æ“–≈ß„π Xylose-lysine Desoxycholate agar

(XLD) ∫à¡∑’Ë 35O´. π“π 24 ™¡. ‡¡◊ËÕ‡™◊ÈÕ‡®√‘≠·≈â«

‡≈◊Õ°‚§‚≈π’∑’Ë¡’≈—°…≥–¢Õß‡™◊ÈÕ´—≈‚¡‡π≈≈à“ §◊Õ

‚§‚≈π’°≈¡ „   ’™¡æŸ ·µà à«π¡“°®–¡’ ’¥”Õ¬Ÿàµ√ß°≈“ß

¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 2-3 ¡≈. π”‚§‚≈π’

∑’Ë‡≈◊Õ°¡“‡æ“–≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥ Triptic Soy Agar

(TSA) ·≈â«π”‰ª∑¥ Õ∫¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ¥â«¬ API

20E identification kit (bioMe/rieux, France)

º≈°“√»÷°…“

°“√µ√«®§ÿ≥¿“æπÈ” ‰¥â·°à πÈ”®“°∫àÕ‡≈’È¬ß

 “À√à“¬ ∫àÕæ—°πÈ” ∫àÕæàÕ-·¡àæ—π∏ÿå ∫àÕÀÕ¬¢ÿπ (Õ“¬ÿ

6-18 ‡¥◊Õπ) ∫àÕÀÕ¬«—¬√ÿàπ (Õ“¬ÿ 3-6 ‡¥◊Õπ) ·≈–∫àÕ

ÀÕ¬«—¬ÕàÕπ (Õ“¬ÿπâÕ¬°«à“ 3 ‡¥◊Õπ) · ¥ß§ÿ≥ ¡∫—µ‘

¢ÕßπÈ”∑“ß°“¬¿“æ·≈–∑“ß‡§¡’ (µ“√“ß∑’Ë 1) πÕ°®“°

π’Èº≈°“√µ√«®ª√‘¡“≥·≈–™π‘¥¢Õß·∫§∑’ ‡√’¬„π

µ—«Õ¬à“ßπÈ”·≈–„π‡π◊ÈÕÀÕ¬‡ªÜ“Œ◊ÈÕæ∫«à“ª√‘¡“≥‡™◊ÈÕ

·∫§∑’‡√’¬„ππÈ”∑’Ë„™â‡≈’È¬ß·≈–„π‡π◊ÈÕÀÕ¬‡ªÜ“Œ◊ÈÕ¡’§à“

„°≈â‡§’¬ß°—π (µ“√“ß∑’Ë 2 ·≈– 3) ·≈–πÌÈ“∑’Ë„™â‡≈’È¬ß‡ªìπ

ªí®®—¬ ”§—≠µàÕ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëªπ‡ªóôÕπ„π

ÀÕ¬‡ªÜ“Œ◊ÈÕ ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëæ∫„ππÈ”∑’Ë„™â‡≈’È¬ß

ÀÕ¬ ‰¥â·°à V. anguilarum, V. fluvialis,  V. harveyi,

V. damsela, V. furnissi ·≈– Enterobacter cloacae
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 à«π‡™◊ÈÕ·∫§∑’ ‡√’¬∑’Ëæ∫„πµ—«Õ¬à“ßÀÕ¬ ‰¥â·°à

V. anguilarum, V. fluvialis, V. damsela, Enterobacter

cloacae ·≈– Escherichia coli ´÷Ëß‡™◊ÈÕ·∫§∑’‡√’¬ à«π

¡“°∑’Ëæ∫„πÀÕ¬‡ªÜ“Œ◊ÈÕ‡ªìπ™π‘¥‡¥’¬«°—∫∑’Ëæ∫„π

µ—«Õ¬à“ßπÈ” (µ“√“ß∑’Ë 4 ·≈– 5)

µ“√“ß∑’Ë 2  · ¥ßª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬„πµ—«Õ¬à“ßπÈ”

Total bacterial count Vibrio count MPN coliforms Salmonella

(cfu/ml) (cfu/ml) (MPN index/100ml) Isolation

∫àÕÀÕ¬«—¬ÕàÕπ* 1.08 x 105 5.71 x 103 13.1 NF

∫àÕÀÕ¬¢ÿπ* 2.04 x 104 2.77 x 103 8.60 NF

∫àÕæàÕ-·¡àæ—π∏ÿå** 7.90 x 103 2.03 x 103 NF NF

∫àÕæ—°πÈ”*** 1.08 x 105 1.22 x 103 NF NF

∫àÕ‡≈’È¬ß “À√à“¬*** 3.20 x 103 2.10 x 103 NF NF

∫àÕπÈ”∑‘Èß *** 5.30 x 105 9.60 x 103 60.00 NF

NF : not found

cfu : colony forming unit

* : §à“‡©≈’Ë¬®“°πÈ”∑’Ë‡°Á∫·µà≈–∫àÕ¿“¬„πø“√å¡ (n=5)

** : §à“‡©≈’Ë¬®“°πÈ”∑’Ë‡°Á∫·µà≈–∫àÕ¿“¬„πø“√å¡ (n=4)

*** : µ—«Õ¬à“ß‡¥’¬«

MPN index : ¥—™π’∫àß™’È∂÷ßª√‘¡“≥·∫§∑’‡√’¬‚§‰≈øÕ√å¡∑’ËÕ“®‡ªìπ “‡Àµÿ¢Õß‚√§Õ“À“√‡ªìπæ‘…

(<70 MPN total coliform/100 mL, Ministry of Health and Welfare, 1983 ·≈– USFDA, 2001)

µ—«Õ¬à“ßπÈ”

µ“√“ß∑’Ë 1  º≈°“√µ√«®§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢ÕßπÈ”

                                      Ammonium        Nitrite       Alkalinity       Salinity      T (
o
C)      pH

                                          (ppm)            (ppm)          (ppm)           (ppt)

∫àÕÀÕ¬«—¬√ÿàπ* 0.19 0 112.5 31 32 8.3
∫àÕÀÕ¬¢ÿπ* 0.00 0 130.0 31 31 8.3
∫àÕæàÕ-·¡àæ—π∏ÿå** 0.17 0 106.7 31 31 8.3
∫àÕæ—°πÈ”*** 0.20 0 110.0 31 33 8.3
∫àÕ‡≈’È¬ß “À√à“¬*** 0.20 0 90.0 15 33 9.0-9.3
∫àÕπÈ”∑‘Èß*** 0.00 0 110.0 31 31 8.6

* : §à“‡©≈’Ë¬®“°πÈ”∑’Ë‡°Á∫·µà≈–∫àÕ¿“¬„πø“√å¡ (n=5)
** : §à“‡©≈’Ë¬®“°πÈ”∑’Ë‡°Á∫·µà≈–∫àÕ¿“¬„πø“√å¡ (n=4)
*** : µ—«Õ¬à“ß‡¥’¬«
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µ“√“ß∑’Ë 3  ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëµ√«®æ∫„πµ—«Õ¬à“ß°≈â“¡‡π◊ÈÕ‡∑â“¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ (n=15)*

Sample
Total bacterial count Vibrio count MPN coliforms Salmonella

(cfu/g) (cfu/g) (MPN index/100g) Isolation

n
1

7.50 x 104 2.90 x 103 NF NF

n
2

> 103 2.90 x 103 NF NF
n

3
6.90 x 103 1.90 x 103 NF NF

n
4

> 103 1.00 x 102 NF NF
n

5
1.30 x 106 > 105 NF NF

n
6

4.40 x 106 > 105 3 NF
n

7
3.80 x 105 > 105 3.6 NF

n
8

4.70 x 106 > 105 NF NF
n

9
2.50 x 106 > 105 NF NF

n
10

8.10 x 107 6.50 x 106 120 NF
n

11
7.20 x 105 > 105 9.4 NF

n
12

5.80 x 105 > 105 NF NF
n

13
2.80 x 107 8.8 x 106 NF NF

n
14

4.20 x 106 > 105 11 NF

n
15

2.10 x 106 > 105 NF NF

Cfu : colony forming unit

MPN index : ¥—™π’∫àß™’È∂÷ßª√‘¡“≥·∫§∑’‡√’¬‚§‰≈øÕ√å¡∑’ËÕ“®‡ªìπ “‡Àµÿ¢Õß‚√§Õ“À“√‡ªìπæ‘…

NF : not found

µ“√“ß∑’Ë 4  · ¥ß™π‘¥¢Õß‡™◊ÈÕ«‘∫√‘‚Õ∑’Ëæ∫„πµ—«Õ¬à“ßπÈ”·≈–ÀÕ¬‡ªÜ“Œ◊ÈÕ

µ—«Õ¬à“ß ™π‘¥¢Õß‡™◊ÈÕ«‘∫√‘‚Õ

πÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬ (n=14) V. anguilarum (14/14), V. fluvialis (7/14), V. harveyi (1/14),

V. damsela (3/14) ·≈– V. furnissi (1/14)

πÈ”∫àÕæ—° (n=1) V. anguilarum, V. damsela ·≈– V. fluvialis

πÈ”∫àÕ‡≈’È¬ß “À√à“¬ (n=1) V. damsela

πÈ”∑‘Èß (n=1) V. fluvialis

°≈â“¡‡π◊ÈÕÀÕ¬ (n=6) V. anguilarum (2/6), V. fluvialis (2/6) ·≈– V. damsela (2/6)



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 32 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2545 59

µ“√“ß∑’Ë 5  · ¥ß™π‘¥¢Õß‡™◊ÈÕ‚§‰≈øÕ√å¡·∫§∑’‡√’¬∑’Ëæ∫„πµ—«Õ¬à“ßπÈ”·≈–ÀÕ¬‡ªÜ“Œ◊ÈÕ

µ—«Õ¬à“ß ™π‘¥¢Õß‡™◊ÈÕ‚§‰≈øÕ√å¡·∫§∑’‡√’¬

πÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬ (n=14) Enterobacter cloacae (1/14)

πÈ”∫àÕæ—° (n=1) Serratia odorifera

πÈ”∫àÕ “À√à“¬ (n=1) NF

πÈ”∑‘Èß (n=1) Klebsiella spp.

°≈â“¡‡π◊ÈÕÀÕ¬ (n=15) Enterobacter cloacae (1/15) ·≈– Escherichia coli (1/15)

NF: not found

«‘®“√≥åº≈·≈– √ÿª

ÀÕ¬‡ªÜ“Œ◊ÈÕ‡ªìπ —µ«åπÈ”∑’Ë¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘®

‡π◊ËÕß®“°¡’ºŸâπ‘¬¡√—∫ª√–∑“π·≈–¡’√“§“ Ÿß °“√≈¥≈ß

¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ„π∏√√¡™“µ‘·≈–ª√‘¡“≥§«“¡µâÕß°“√

∫√‘‚¿§ ∑”„Àâ¡’°“√æ—≤π“°“√‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ¢÷Èπ‡ªìπ

Õÿµ “À°√√¡ °“√‡æ“–‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ®”‡ªìπµâÕß¡’°“√

§«∫§ÿ¡§ÿ≥¿“æ¢Õß·À≈àßπÈ”‡π◊ËÕß®“°§ÿ≥¿“æ¢ÕßπÈ”∑’Ë

„™â ‡≈’È ¬ßÀÕ¬πÕ°®“°®–¡’º≈µàÕ ÿ¢¿“æ¢ÕßÀÕ¬

‚¥¬µ√ß·≈â« ¬—ß¡’º≈µàÕ§ÿ≥¿“æ¢ÕßÀÕ¬„π¥â“π ÿ¢

Õπ“¡—¬¢ÕßºŸâ∫√‘‚¿§ °“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ‚√§À√◊Õ “√

æ‘…„ππÈ” “¡“√∂µ‘¥¡“°—∫ÀÕ¬ ŸàºŸâ∫√‘‚¿§ °“√‡°‘¥‚√§

√–∫∫∑“ß‡¥‘πÕ“À“√‡ªìπæ‘…®“°°“√∫√‘‚¿§ÀÕ¬æ∫

¡“°°«à“°“√∫√‘‚¿§‡π◊ÈÕ —µ«å™π‘¥Õ◊ËπÊ ‡æ√“–¡’°“√

∫√‘‚¿§ÀÕ¬¥‘∫·≈–°“√ªπ‡ªóôÕπ®“° ¿“æ·«¥≈âÕ¡

∑’Ë„™â‡≈’È¬ßÀÕ¬ (Hubbert et al., 1996) °“√∑”§«“¡

 –Õ“¥πÈ”°àÕπ°“√„™â‡≈’È¬ßÀÕ¬‡ªìπ¢—ÈπµÕπÀπ÷Ëß„π°“√

≈¥§«“¡‡ ’Ë¬ß¢Õß°“√ªπ‡ªóôÕπ‡™◊ÈÕ‚√§ À√◊Õ “√æ‘…∑’Ë

∑”„Àâ‡°‘¥‚√§Õ“À“√‡ªìπæ‘…®“°°“√∫√‘‚¿§ÀÕ¬ °“√

∑”§«“¡ –Õ“¥πÈ” “¡“√∂ªØ‘∫—µ‘‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√

°√ÕßπÈ” °“√„ÀâπÈ”ºà“π· ß ultra-violet °“√ºà“π

‚Õ‚´π≈ß„ππÈ” À√◊Õ°“√„™â¬“µâ“π®ÿ≈™’æÀ√◊Õ “√‡§¡’

¶à“‡™◊ÈÕº ¡≈ß„ππÈ” ·µà°“√∑”§«“¡ –Õ“¥πÈ”‚¥¬°“√

„™â¬“µâ“π®ÿ≈™’æÀ√◊Õ “√‡§¡’º ¡≈ß„ππÈ” Õ“®°àÕ„Àâ

‡°‘¥º≈∑’Ë‰¡àæ÷ßª√– ß§åµ“¡¡“ ‡™àπ ·∫§∑’‡√’¬‡°‘¥°“√

¥◊ÈÕ¬“µâ“π®ÿ≈™’æ∑”„Àâ¡’°“√·æ√à°√–®“¬¢Õß‚√§Õ¬à“ß

√ÿπ·√ß„π¿“¬À≈—ß À√◊ÕÀÕ¬‡ªÜ“Œ◊ÈÕ ∑’Ëºà“π°“√·™à¬“

À√◊Õ “√‡§¡’‰¡à‡ªìπ∑’Ë¬Õ¡√—∫¢Õßµ≈“¥ºŸâ∫√‘‚¿§ (Fallu,

1991)

°“√»÷°…“§√—Èßπ’È‡ªìπ√“¬ß“π·√°¢Õß°“√‡≈’È¬ß

ÀÕ¬‡ªÜ“Œ◊ÈÕ‡™‘ßæ“≥‘™¬å„πª√–‡∑»‰∑¬ ‚¥¬µ√«®°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„π‡π◊ÈÕÀÕ¬°àÕπ°“√ àß¢“¬

·≈–µ√«®°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„ππÈ”∑’ËÕ“®‡ªìπ

·À≈àß¢Õß°“√ªπ‡ªóôÕπ ŸàÀÕ¬ ‰¥â·°à ∫àÕæ—°πÈ” ∫àÕ “À√à“¬

∫àÕ‡≈’È¬ßÀÕ¬√–¬–µà“ßÊ ·≈–∫àÕπÈ”∑‘Èß

§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢ÕßπÈ”„π∫àÕ

‡≈’È¬ßÀÕ¬√–¬–µà“ßÊ ¡’§«“¡‡À¡“– ¡µàÕ°“√‡≈’È¬ßÀÕ¬

‡ªÜ“Œ◊ÈÕ (Fallu, 1991) ∑—Èßπ’È‡π◊ËÕß®“°ø“√å¡¡’°“√®—¥°“√

√–∫∫πÈ”À¡ÿπ‡«’¬π·≈–ª≈àÕ¬πÈ”„À¡à®“°∑–‡≈∑’Ëºà“π

°“√¶à“‡™◊ÈÕ‡¢â“ Ÿà∫àÕ‡≈’È¬ßµ≈Õ¥‡«≈“ ®÷ß‰¡à¡’°“√ – ¡

¢Õß‡ ’¬¿“¬„π∫àÕ

ª√‘¡“≥‡™◊ÈÕ«‘∫√‘‚Õ„πµ—«Õ¬à“ßπÈ”®“°∫àÕæ—°πÈ”

∫àÕ‡≈’È¬ß “À√à“¬ ·≈–∫àÕ‡≈’È¬ßÀÕ¬ ¡’ª√‘¡“≥µË”°«à“

¢π“¥∑’Ë “¡“√∂∑”„Àâ‡°‘¥‚√§„π —µ«åπÈ” (infective dose

>105cfu/ml) (Ahmed, 1991) ™π‘¥¢Õß‡™◊ÈÕ«‘∫√‘‚Õ∑’Ë

æ∫ à«π„À≠à ‡ªìπ‡™◊ÈÕ∑’Ë “¡“√∂æ∫‰¥â„ππÈ”∑–‡≈ ·≈–

¡—°‡ªìπ‡™◊ÈÕ©«¬‚Õ°“  ‰¡à‰¥â‡ªìπ‡™◊ÈÕ∑’Ë∑”„Àâ‡°‘¥‚√§
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‚¥¬µ√ß (Ahmed, 1991) Õ¬à“ß‰√°Áµ“¡¡’√“¬ß“π°“√

µ√«®æ∫ V. anguilarum °àÕ‚√§√ÿπ·√ß„πª≈“∑–‡≈

(Ahmed, 1991) ·≈–°“√µ‘¥‡™◊ÈÕ V. damsela ∫√‘‡«≥

∫“¥·º≈∑’Ëº‘«Àπ—ß¢Õß¡πÿ…¬å (wound infection) (US-

FDA, 2001) ·≈–°“√‡°‘¥‚√§∑“ß‡¥‘πÕ“À“√‡ªìπæ‘…®“°

°“√µ‘¥‡™◊ÈÕ V. fluvialis, V. furnissii (Ahmed, 1991)

®÷ß§«√„Àâ§«“¡√Ÿâ¥â“π ÿ¢Õπ“¡—¬·°àæπ—°ß“πª√–®”∫àÕ

´÷ËßÕ“®µ‘¥‡™◊ÈÕ®“°πÈ”∑’Ë —¡º— 

‚§‰≈øÕ√å¡·∫§∑’‡√’¬‡ªìπ¥—™π’∫àß™’È∂÷ßª√‘¡“≥

·∫§∑’‡√’¬∑’ËÕ“®∑”„Àâ‡°‘¥‚√§Õ“À“√‡ªìπæ‘… ‡æ◊ËÕ

ªÑÕß°—π °“√‡°‘¥‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬Õ“À“√‡ªìπæ‘…®“°

°“√∫√‘‚¿§ —µ«åπÈ” ®÷ß¡’°“√°”Àπ¥ª√‘¡“≥‚§‰≈øÕ√å¡

·∫§∑’‡√’¬„ππÈ”‡≈’È¬ß —µ«åπÈ”‰¡à‡°‘π 70 MPN total

coliforms/100 ml (Ministry of Health and

Welfare,1983 ·≈– USFDA, 2001) µ—«Õ¬à“ßπÈ”

∑—È ßÀ¡¥∑’Ëπ”¡“»÷°…“æ∫«à“¡’ª√‘¡“≥‚§‰≈øÕ√å¡

·∫§∑’‡√’¬Õ¬Ÿà„π‡°≥±å∑’Ë°”Àπ¥ ·≈–µ√«®‰¡àæ∫‡™◊ÈÕ

´—≈‚¡‡π≈≈à“ ™π‘¥¢Õß‡™◊ÈÕ‚§‰≈øÕ√å¡∑’Ëµ√«®æ∫ §◊Õ

Enterobacter cloacae, Klebsiella spp. ·≈– Serratia

odorifera ´÷Ëß à«π¡“°æ∫‡ªìπ normal flora „π√–∫∫

∑“ß‡¥‘πÕ“À“√¢Õß —µ«å‡≈◊Õ¥Õÿàπ·≈–æ∫‰¥â∫â“ß„π¥‘π

‰¡à¡’Õ—πµ√“¬µàÕ¡πÿ…¬å (Guentzel, 2001)

°“√∑’Ëª√‘¡“≥‡™◊ÈÕ‚§‰≈øÕ√å¡Õ¬Ÿà„π√–¥—∫µË”·≈–

µ√«®‰¡àæ∫‡™◊ÈÕ´—≈‚¡‡π≈≈à“„ππÈ”‡≈’È¬ßÀÕ¬ · ¥ß„Àâ

‡ÀÁπ∂÷ß√–∫∫°“√®—¥°“√ø“√å¡∑’Ë¥’ ‚¥¬ø“√å¡·Ààßπ’È¡’°“√

¶à“‡™◊ÈÕ¿“¬„π∫àÕæ—°πÈ”‚¥¬°“√‚√¬∫àÕ¥â«¬§≈Õ√’πºß

·≈–∑”°“√æ—°∫àÕ„Àâ·ÀâßÕ¬à“ßπâÕ¬ 1 ‡¥◊Õπ πÈ”®“°∑–‡≈

ºà“πÀ—«°√Õß∑√“¬·≈–πÈ”∑’Ë„™â‡≈’È¬ß≈Ÿ°ÀÕ¬«—¬ÕàÕπºà“π

· ß UV °àÕπ≈ß Ÿà∫àÕ √«¡∑—Èßæπ—°ß“πª√–®”∫àÕ¡’

™ÿ¥ªØ‘∫—µ‘ß“π∑’Ëºà“π°“√™–≈â“ß¥â«¬πÈ”¬“¶à“‡™◊ÈÕ ™π‘¥

povidone iodine °àÕπ°“√‡¢â“ªØ‘∫—µ‘ß“π

§ÿ≥¿“æ¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ∑“ß¥â“π ÿ¢≈—°…≥–

Õ“À“√‡æ◊ËÕ°“√∫√‘‚¿§∂Ÿ°°”Àπ¥‰«â„π‡°≥±åÀ√◊Õ

°ÆÀ¡“¬¢Õß·µà≈–ª√–‡∑» ¡“µ√∞“π “°≈°”Àπ¥„Àâ

¡’ª√‘¡“≥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„π‡π◊ÈÕÀÕ¬·™à·¢Áß‰¥â‰¡à

‡°‘π  5x105 cfu/g (Ahmed, 1991) À√◊Õ ‰¡à‡°‘π 1x105

cfu/g ·≈–‰¡à‡°‘π 5x104 cfu/g „πÀÕ¬ ”À√—∫°“√

∫√‘‚¿§¥‘∫ (Japanese Ministry of Health and Welfare,

1983) ·≈–‰¡à‡°‘π 230 MPN fecal coliforms/100g

(Ahmed, 1991)

ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëµ√«®æ∫„πµ—«Õ¬à“ßÀÕ¬

‡ªÜ“Œ◊ÈÕ°àÕπ°“√ àß¢“¬‡æ◊ËÕ∫√‘‚¿§„π°“√»÷°…“§√—Èßπ’ÈÕ¬Ÿà

√–À«à“ß 103-107 cfu/g ÷́Ëß Ÿß°«à“‡°≥±å¡“µ√∞“π

Õ¬à“ß‰√°Áµ“¡ ª√‘¡“≥‚§‰≈øÕ√å¡·∫§∑’‡√’¬„π‡π◊ÈÕÀÕ¬

Õ¬Ÿà„π‡°≥±å ÿ¢Õπ“¡—¬Õ“À“√∑’Ë°”Àπ¥ (Ministry of

Health and Welfare, 1983 ·≈– USFDA, 2001)

·≈–µ√«®‰¡àæ∫‡™◊ÈÕ´—≈‚¡‡π≈≈à“ À√◊Õ‡™◊ÈÕ«‘∫√‘‚ÕÕ“À“√

∑–‡≈‡ªìπæ‘…„πµ—«Õ¬à“ß‡π◊ÈÕÀÕ¬∑’Ë»÷°…“ (µ“√“ß∑’Ë 3 ·≈–

4) ™π‘¥¢Õß‡™◊ÈÕ‚§‰≈øÕ√å¡·≈–«‘∫√‘‚Õ∑’Ëµ√«®æ∫„π

‡π◊ÈÕÀÕ¬®“°°“√»÷°…“ ‰¥â·°à Enterobacter cloacae ·≈–

Escherichia coli, Vibrio anguilarum, V. fluvialis ·≈–

V. damsela ´÷Ëß‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫„π·À≈àßπÈ”∑’Ë„™â‡≈’È¬ß

ÀÕ¬ (µ“√“ß∑’Ë 4 ·≈– 5) ·¡â«à“‡™◊ÈÕ∑’Ëµ√«®æ∫„π‡π◊ÈÕ

ÀÕ¬‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫‰¥â„π∏√√¡™“µ‘ À√◊Õ‡ªìπ‡™◊ÈÕ

©«¬‚Õ°“  °“√∫√‘‚¿§ÀÕ¬∑’Ë¡’‡™◊ÈÕ‡À≈à“π’ÈÕ“®°àÕ„Àâ‡°‘¥

‚√§∑“ß‡¥‘πÕ“À“√‡ªìπæ‘…‰¥â„π°√≥’∑’ËºŸâ∫√‘‚¿§¡’

 ÿ¢¿“æÕàÕπ·Õ ºŸâ∫√‘‚¿§∑’Ë¡’§«“¡‡ ’Ë¬ß ‡™àπ ‡¥Á° §π™√“

À√◊ÕºŸâ∑’Ë¡’¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π°√≥’

∑’Ë∫√‘‚¿§ÀÕ¬¥‘∫

º≈°“√»÷°…“™π‘¥¢Õß·∫§∑’‡√’¬„πµ—«Õ¬à“ßπÈ”

·≈–‡π◊ÈÕÀÕ¬ · ¥ß∂÷ß™π‘¥¢Õß·∫§∑’‡√’¬∑’Ëæ∫„ππÈ”

‡≈’È¬ß·≈–¡—°æ∫„π‡π◊ÈÕÀÕ¬∑’Ë¡“®“°·À≈àßπÈ”‡≈’È¬ßπ—Èπ

‡π◊ËÕß®“°ÀÕ¬‡ªÜ“Œ◊ÈÕ°‘πÕ“À“√‚¥¬°“√°√ÕßÕ“À“√∑’Ë¡“

°—∫πÈ” ¥—ßπ—Èπ§ÿ≥¿“æ¢ÕßπÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬¡’º≈µàÕ°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„πÀÕ¬‡ªÜ“Œ◊ÈÕ Õ¬à“ß‰√°Á¥’

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„πÀÕ¬‡ªÜ“Œ◊ÈÕÕ“®‡°‘¥¢÷Èπ

¿“¬À≈—ß°“√‡°Á∫‡°’Ë¬« ‡π◊ËÕß®“°°“√¢π àßÀÕ¬®“°ø“√å¡

¡“¬—ßÀâÕßªØ‘∫—µ‘°“√‰¡à‰¥â§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„Àâ ‡¬Áπ
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‡æ’¬ßæÕ (15o´.) (Ahmed, 1991) ®÷ß∑”„Àâª√‘¡“≥

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëµ√«®æ∫„π‡π◊ÈÕÀÕ¬ Ÿß°«à“‡°≥±å

¡“µ√∞“π ·¡â«à“ø“√å¡¡’°“√§«∫§ÿ¡§ÿ≥¿“æ¢ÕßπÈ”µ≈Õ¥

√–¬–‡«≈“°“√‡≈’È¬ß

°“√‡æ“–‡≈’È¬ßÀÕ¬‡ªÜ“Œ◊ÈÕ “¡“√∂æ—≤π“‡ªìπ

 —µ«å‡»√…∞°‘®¢Õßª√–‡∑»‰∑¬ ¥—ßπ—Èπ¢∫«π°“√‡≈’È¬ß

·≈–°“√º≈‘µ®”‡ªìπµâÕß‡ªìπ∑’Ë¬Õ¡√—∫¢Õßµ≈“¥µà“ß

ª√–‡∑» ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß§ÿ≥¿“æ¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕµâÕß

‡ªìπ‰ªµ“¡‡°≥±å¢Õß ÿ¢Õπ“¡—¬Õ“À“√∑’Ëª√–‡∑»§Ÿà§â“

°”Àπ¥ °“√®—¥°“√§ÿ≥¿“æπÈ”∑’Ë„™â‡≈’È¬ßÀÕ¬‡ªìπ¡“µ√°“√

 ”§—≠„π°“√§«∫§ÿ¡§ÿ≥¿“æÀÕ¬„Àâ‰¥â¡“µ√∞“πµ“¡

‡°≥±å ÿ¢Õπ“¡—¬Õ“À“√ ‡π◊ËÕß®“°°“√»÷°…“§√—Èßπ’È®”°—¥

‡æ’¬ß§ÿ≥¿“æ¢ÕßÀÕ¬‡ªÜ“Œ◊ÈÕ¥â“π ÿ¢Õπ“¡—¬Õ“À“√®“°

‡™◊ÈÕ·∫§∑’‡√’¬Õ“À“√‡ªìπæ‘…‡∑à“π—Èπ ®÷ß¡‘‰¥â°≈à“«∂÷ß‡™◊ÈÕ

‚√§Õ“À“√‡ªìπæ‘…Õ◊ËπÊ ‡™àπ human enteric viruses

º≈°“√»÷°…“ √ÿª«à“°“√µ√«®§ÿ≥¿“æπÈ”·≈–

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬„ππÈ”·≈–ÀÕ¬Õ¬à“ß

 ¡Ë”‡ ¡Õ„π√–À«à“ß°“√‡≈’È¬ß‡ªìπ«‘∏’Àπ÷Ëß∑’ËÕ“®™à«¬≈¥

§«“¡‡ ’Ë¬ßµàÕ°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬®“°ÀÕ¬

¡“ ŸàºŸâ∫√‘‚¿§ πÕ°®“°π’È°“√®—¥°“√Õ◊ËπÊ ∑’Ëø“√å¡§«√

π”¡“ªØ‘∫—µ‘ ‡æ◊ËÕ≈¥°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

®“°ÀÕ¬¡“ ŸàºŸâ∫√‘‚¿§ ‰¥â·°à °“√∂à“¬ÀÕ¬‰ª·™à„ππÈ”

 –Õ“¥‡ªìπ√–¬–‡«≈“Àπ÷Ëß°àÕπ°“√ àß¢“¬ ª√–¡“≥ 30

«—π °“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¿“¬À≈—ß°“√‡°Á∫‡°’Ë¬« ‡™àπ „π

√–À«à“ß°“√¢π àß ·≈–°“√„Àâ§”·π–π”·°àºŸâ∫√‘‚¿§

„π°“√∑”§«“¡ –Õ“¥·≈–∑”„Àâ ÿ°°àÕπ°“√∫√‘‚¿§

(Hubbert et al, 1996)
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