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∫∑§—¥¬àÕ: °“√∑¥≈Õß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»·≈–·∫∫¡’Õ“°“» (™ÿ¥§«∫§ÿ¡)

µàÕÕ“¬ÿ°“√‡°Á∫√—°…“·≈–°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥·∫§∑’‡√’¬∑’Ë —¡æ—π∏å°—∫§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õßº≈‘µ¿—≥±å

ª≈“π‘≈·≈–ª≈“¥ÿ°·≈à·∫∫¡’Àπ—ß ‰¥â·°à psychrotrophic bacteria, mesophilic bacteria, coliforms, Salmonella spp., Vibrio

cholerae, ·≈– Staphylococcus aureus  √–À«à“ß°“√‡°Á∫√—°…“„ππÈ”·¢Áßπ“π 20 «—π º≈°“√∑¥≈Õß‰¡àæ∫ Salmonella spp.

·≈– V. cholerae „π∑ÿ°µ—«Õ¬à“ß °“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» “¡“√∂™–≈Õ°“√‡®√‘≠¢Õß psychrotrophic bacteria,

mesophilic bacteria ·≈– coliforms ·µà‰¡à¡’º≈µàÕª√‘¡“≥ S. aureus  πÕ°®“°π’È°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»‰¡à‰¥â

¡’º≈µàÕ°“√‡æ‘Ë¡ª√‘¡“≥ anaerobic bacteria ‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ‡¡◊ËÕ„™âª√‘¡“≥ psychrotrophic bacteria ‡ªìπ‡°≥±å

„π°“√µ—¥ ‘πÕ“¬ÿ°“√‡πà“‡ ’¬¢Õßª≈“ æ∫«à“°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» “¡“√∂¬◊¥Õ“¬ÿª≈“π‘≈·≈–ª≈“¥ÿ°·≈à

·∫∫¡’Àπ—ß ®“° 10 ‡ªìπ 13 «—π  (30 ‡ªÕ√å‡´Áπµå) ·≈– 12 ‡ªìπ 16 «—π (33 ‡ªÕ√å‡´Áπµå)  µ“¡≈”¥—∫

§” ”§—≠: °“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“», ‡π◊ÈÕª≈“·≈à, ª≈“π‘≈, ª≈“¥ÿ°≈Ÿ°º ¡, ª√‘¡“≥·∫§∑’‡√’¬, Õ“¬ÿ°“√‡°Á∫√—°…“

ABSTRACT: The objective of this experiment was to investigate the effect of vacuum packaging and air packaging
(control) on shelf-life and quantities of bacteria associated with quality and safety of skin-on tilapia and hybrid
catfish fillets including psychrotrophic bacteria, mesophilic bacteria, coliforms, Salmonella spp., Vibrio cholerae,
and Staphylococcus aureus during the storage period of 20 days in ice. Salmonella spp. and V. cholerae were not
found in all samples. Vacuum packaging effectively reduced psychrotrophic bacteria, mesophilic bacteria, and
coliforms. However, it did not affect S. aureus, and did not promote growth of anaerobic bacteria compared to the air
packed control sample. Shelf-life of the vacuum packed skin-on tilapia and hybrid catfish fillets determined by the
population of psychrotrophic bacteria was extended by 30% (from 10 to 13 days) and 33% (from 12 to 16 days),
respectively.
Keywords: vacuum packaging, fillet, tilapia, hybrid catfish, bacterial count, shelf-life
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∫∑π”

ª≈“‡ªìπ·À≈àßÕ“À“√∑’Ë ”§—≠¢Õß§π‰∑¬ ‡π◊ËÕß®“°
¡’§ÿ≥§à“∑“ßÕ“À“√ Ÿß·≈–¡’√ ™“µ‘¥’ ∑”„Àâ°“√‡≈’È¬ß
ª≈“‡™‘ßæ“≥‘™¬å·≈–°“√‡≈’È¬ß‡æ◊ËÕ∫√‘‚¿§„π§√—«‡√◊Õπ
‡æ‘Ë¡¢÷Èπ ª≈“π‘≈·≈–ª≈“¥ÿ°‡ªìπª≈“‡°≈Á¥·≈–ª≈“Àπ—ß
∑’Ë¡’§«“¡ ”§—≠µàÕ‡»√…∞°‘®¢Õß‰∑¬ ‡π◊ËÕß®“°‡ªìπ
ª≈“∑’Ë¡’°“√‡æ“–‡≈’È¬ß¡“°‡ªìπÕ—π¥—∫Àπ÷Ëß·≈– Õß
¢Õßª√–‡∑» „πªï 2548 º≈º≈‘µª≈“π‘≈·≈–ª≈“¥ÿ°
 Ÿß∂÷ß 203,737 ·≈– 142,205 µ—π §‘¥‡ªìπ√âÕ¬≈– 37.77
·≈– 26.36 ¢Õßª√‘¡“≥°“√º≈‘µª≈“πÈ”®◊¥∑—ÈßÀ¡¥
µ“¡≈”¥—∫ (°≈ÿà¡«‘®—¬·≈–«‘‡§√“–Àå ∂‘µ‘°“√ª√–¡ß,
2550) æ◊Èπ∑’Ë‡≈’È¬ßª≈“π‘≈∑’Ë ”§—≠ à«π¡“°Õ¬Ÿà„π¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–¿“§µ–«—πµ° ‚¥¬¡’°”≈—ß
°“√º≈‘µ√âÕ¬≈– 25.25 ·≈– 21.99 µ“¡≈”¥—∫  à«πæ◊Èπ∑’Ë
‡≈’È¬ßª≈“¥ÿ° à«π¡“°Õ¬Ÿà„π¿“§„µâ·≈–¿“§‡Àπ◊Õ
§‘¥‡ªìπª√‘¡“≥°“√º≈‘µ√âÕ¬≈– 27.47 ·≈– 24.10
µ“¡≈”¥—∫ ª≈“π‘≈·≈–ª≈“¥ÿ°∑’Ëº≈‘µ‰¥âπ‘¬¡¢“¬
„π√Ÿªª≈“¡’™’«‘µ ª≈“ ¥·™àπÈ”·¢Áß ·≈–ª≈“·ª√√Ÿª
‡ªìπº≈‘µ¿—≥±å¡Ÿ≈§à“‡æ‘Ë¡ª√–‡¿∑µà“ßÊ ‡™àπ ª≈“·≈à
(fillet) ´÷Ëß¡’∑—Èß·∫∫¡’Àπ—ß (skin-on) ·≈–‰¡à¡’Àπ—ß
(skinless) ‡æ◊ËÕ‡ªìπ°“√Õ”π«¬§«“¡ –¥«°„ÀâºŸâ∫√‘‚¿§
„π°“√π”‡π◊ÈÕª≈“·≈à‰ªª√–°Õ∫Õ“À“√ πÕ°®“°π’È
°“√º≈‘µª≈“·≈à¬—ßÕ”π«¬§«“¡ –¥«°·°àºŸâ·ª√√Ÿªª≈“
´÷ËßµâÕß°“√™‘Èπ‡π◊ÈÕª≈“‰ª∑”‡ªìπº≈‘µ¿—≥±å¡Ÿ≈§à“‡æ‘Ë¡
ª√–‡¿∑µà“ßÊ Õ’°¥â«¬

 —µ«åπÈ”·≈–º≈‘µ¿—≥±å —µ«åπÈ”‡ªìπ ‘π§â“∑’Ë‡ ◊ËÕ¡
§ÿ≥¿“æßà“¬ ‡π◊ËÕß®“°¡’≈—°…≥–À≈“¬ª√–°“√∑’Ë‡Õ◊ÈÕ
µàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈–°“√‡°‘¥ªØ‘°‘√‘¬“
∑“ß‡§¡’∑’Ë∑”„Àâ‡°‘¥°“√‡ ◊ËÕ¡§ÿ≥¿“æ (Huss, 1995)
°“√™–≈Õ°“√‡ ◊ËÕ¡§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±å —µ«åπÈ”
 “¡“√∂∑”‰¥âßà“¬‚¥¬°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß —µ«åπÈ”≈ß
´÷ËßÕ“®„™â°“√·™àπÈ”·¢ÁßÀ√◊Õ°“√·™àµŸâ‡¬Áπ ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘
≈¥≈ß ·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥°“√‡πà“‡ ’¬ (spoilage
bacteria) ®–‡®√‘≠™â“≈ß¥â«¬ (Reddy et al., 1992) πÕ°®“°
π’ÈÀ“°„™â°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» (vacuum
packaging) √à«¡°—∫°“√°“√≈¥Õÿ≥À¿Ÿ¡‘ —µ«åπÈ”
®– “¡“√∂™–≈Õ°“√‡ ◊ËÕ¡‡ ’¬·≈–¬◊¥Õ“¬ÿ°“√‡°Á∫

√—°…“ —µ«åπÈ”„Àâ¬“«π“π°«à“°“√≈¥Õÿ≥À¿Ÿ¡‘‡æ’¬ß
Õ¬à“ß‡¥’¬«‰¥â (Parry, 1993; Brody, 1994) ‡æ√“–
°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»®–¡’°“√¥Ÿ¥Õ“°“»
ÕÕ°®“°∂ÿß ∑”„Àâ·∫§∑’‡√’¬∑’Ë„™âÕÕ°´‘‡®π (aerobic
bacteria) ‡®√‘≠™â“≈ß   à«π·∫§∑’‡√’¬∑’Ë‰¡à„™âÕÕ°´‘‡®π
(anaerobic bacteria) ®–‡æ‘Ë¡®”π«π¢÷Èπ·≈–º≈‘µ
§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°¡“ §“√å∫Õπ‰¥ÕÕ°‰´¥åπ’È
®– – ¡„πº≈‘µ¿—≥±å„π√Ÿª carbonic acid ´÷Ëß “¡“√∂
™–≈Õ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·°√¡≈∫∑’Ë∑”„ÀâÕ“À“√
‡πà“‡ ’¬ (Gram-negative spoilage bacteria) (David,
1993) °“√„™â°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»√à«¡°—∫
°“√·™àπÈ”·¢ÁßÀ√◊Õ°“√·™àµŸâ‡¬Áπ ‡æ◊ËÕ¬◊¥Õ“¬ÿ°“√‡°Á∫
√—°…“·≈–™–≈Õ°“√‡æ‘Ë¡®”π«π¢Õß·∫§∑’‡√’¬®”æ«°
psychrotrophic À√◊Õ mesophilic bacteria ∑’Ë¡’§«“¡
 —¡æ—π∏å°—∫§ÿ≥¿“æº≈‘µ¿—≥±å —µ«åπÈ” ¡’√“¬ß“π
°“√»÷°…“Õ¬à“ßµàÕ‡π◊ËÕß„π —µ«åπÈ”®“°‡¢µÕ∫Õÿàπ·≈–
‡¢µÀπ“« ‡™àπ ª≈“ channel catfish (Zhuang et al.,
1996), °ÿâß Penaeus spp. (Zhuang et al., 1996), crawfish
∑’Ëºà“π°“√µâ¡ ÿ° (Lyon and Reddmann, 2000), ª≈“¥ÿ°
·Õø√‘°—π (Anelich et al., 2001), ª≈“ pearlspot (Manju
et al., 2007; Manju et al., 2008), ª≈“ chub mackerel
(Stamatis and Arkoudelos, 2007; Mbarki et al., 2009),
ª≈“ sea bream (Mendes and Goncalves, 2008),
ª≈“ sea bass (Mendes and Goncalves, 2008), ·≈–
Mediterranean octopus (Atrea et al., 2009) ∂÷ß·¡â
°“√„™â°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»√à«¡°—∫°“√·™à
πÈ”·¢ÁßÀ√◊Õ·™àµŸâ‡¬Áπ®–„Àâº≈¥’„π —µ«åπÈ”À≈“¬™π‘¥
·µà‰¡à¡’√“¬ß“π„¥°≈à“«∂÷ßº≈¢Õß«‘∏’¥—ß°≈à“«µàÕÕ“¬ÿ
°“√‡°Á∫√—°…“ √«¡∑—Èß°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥·∫§∑’‡√’¬
∑’Ë —¡æ—π∏å°—∫§ÿ≥¿“æ·≈–·∫§∑’‡√’¬∑’Ë —¡æ—π∏å§«“¡
ª≈Õ¥¿—¬¢Õß‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ°´÷Ëß‡ªìπª≈“®“°
‡¢µ√âÕπ ¥—ßπ—Èπ°“√∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ »÷°…“
º≈¢Õß°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»µàÕÕ“¬ÿ°“√
‡°Á∫√—°…“¢Õß‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°·≈à·∫∫¡’Àπ—ß
√«¡∑—Èß»÷°…“º≈¢Õß°“√∫√√®ÿ¥—ß°≈à“«µàÕ‡ª≈’Ë¬π·ª≈ß
¢Õß·∫§∑’‡√’¬∑’Ë —¡æ—π∏å°—∫§ÿ≥¿“æ·≈–·∫§∑’‡√’¬∑’Ë
 —¡æ—π∏å°—∫§«“¡ª≈Õ¥¿—¬¢Õßº≈‘µ¿—≥±å√–À«à“ß°“√
‡°Á∫„ππÈ”·¢Áß
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«‘∏’°“√»÷°…“

°“√‡µ√’¬¡µ—«Õ¬à“ß‡π◊ÈÕª≈“
´◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ°≈Ÿ°º ¡¡’™’«‘µ¢π“¥µ—«≈–

500-600 ·≈– 250-350 °√—¡ µ“¡≈”¥—∫ ™π‘¥≈– 45
°‘‚≈°√—¡/´È” ®“°√â“π§â“ª≈“¡’™’«‘µ·ÀàßÀπ÷Ëß „πµ≈“¥ ¥
‡¢µÕ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ ≈”‡≈’¬ßª≈“¡“¬—ß
ÀâÕßªØ‘∫—µ‘°“√·≈–∑”„Àâµ“¬Õ¬à“ß√«¥‡√Á«‚¥¬·™àª≈“
„ππÈ”ª√–ª“º ¡πÈ”·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ 0 Õß»“‡´≈‡´’¬ 
®“°π—Èπ¢Õ¥‡°≈Á¥ (‡©æ“–ª≈“π‘≈) µ—¥À—« §«—°‰ â
·≈–≈â“ß„Àâ –Õ“¥‚¥¬„™âπÈ”¥◊Ë¡ (‚§≈“√‘ , ¢Õπ·°àπ)
∑’Ë‡¬Áπ®—¥Õÿ≥À¿Ÿ¡‘ 0 Õß»“‡´≈‡´’¬  ·≈â«®÷ß∑”°“√·≈à
‡©æ“–‡π◊ÈÕ∑’Ë¡’Àπ—ßµ‘¥Õ¬Ÿà ‰¥â‡π◊ÈÕª≈“·µà≈–™π‘¥ª√–¡“≥
12 °‘‚≈°√—¡ ®“°π—Èπ≈â“ß‡π◊ÈÕª≈“„ππÈ”¥◊Ë¡‡¬Áπ®—¥Õ’°
2 §√—Èß  –‡¥Á¥πÈ”‡ªìπ‡«≈“ 15 π“∑’„πµŸâ‡¬Áπ ∑”°“√
·∫àß‡π◊ÈÕª≈“·µà≈–™π‘¥‡ªìπ 12  à«π  à«π≈– 1 °‘‚≈°√—¡
 ÿà¡∑—Èß 12  à«π ‡æ◊ËÕ∫√√®ÿÀ’∫ÀàÕ 2 ·∫∫ §◊Õ °) À’∫ÀàÕ
·∫∫¡’Õ“°“» (™ÿ¥§«∫§ÿ¡) ‚¥¬∫√√®ÿ∂ÿßæ≈“ µ‘°´÷Ëß¡’
®”Àπà“¬„π∑âÕßµ≈“¥∑—Ë«‰ª ¢π“¥ 20x30 ‡´πµ‘‡¡µ√
®”π«π 6 ∂ÿß «“ß™‘Èπ‡π◊ÈÕª≈“·ºà‡ªìπ·ºàπ´âÕπ°—π Õß™—Èπ
·≈â«®÷ß√—¥ª“°∂ÿß¥â«¬Àπ—ß¬“ß„Àâ·πàπ‡æ◊ËÕªÑÕß°—π°“√
ªπ‡ªóôÕπ®“°¿“¬πÕ° ·≈– ¢) À’∫ÀàÕ·∫∫ ÿ≠≠“°“»
‚¥¬∫√√®ÿ„π∂ÿß ÿ≠≠“°“»´÷Ëß∑”®“°æ≈“ µ‘°™π‘¥
polyamine/LLDPE Àπ“ 15/65 ‰¡§√Õπ ¢π“¥ 23x33
‡´πµ‘‡¡µ√ («√√≥ª√–‰æ Õ‘π‡µÕ√å‡π™—π‡π≈ ®”°—¥,
 ¡ÿ∑√ª√“°“√) ´÷Ëß¡’ oxygen permeability ‡¡◊ËÕ«—¥∑’Ë
§«“¡¥—π 1 ∫√√¬“°“» (atm), §«“¡™◊Èπ —¡æ—∑∏å (RH)
√âÕ¬≈– 75, Õÿ≥À¿Ÿ¡‘ 23 Õß»“‡´≈‡´’¬  ·≈–„™â‡«≈“
„π°“√«—¥ 24 ™—Ë«‚¡ß ‡∑à“°—∫ 38.03 ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√/
µ“√“ß‡¡µ√ ®”π«π 6 ∂ÿß «“ß™‘Èπ‡π◊ÈÕª≈“‡™àπ‡¥’¬«
°—∫™ÿ¥§«∫§ÿ¡ °“√¥Ÿ¥Õ“°“»ÕÕ°®“°∂ÿß·≈–ªî¥ºπ÷°
¿“¬„µâ ¿“æ ÿ≠≠“°“»„™â‡§√◊ËÕß DZ400/500 vacuum
packer (Goldenware Machinery Co., Ltd., China) ‡°Á∫
∂ÿß‡π◊ÈÕª≈“·µà≈–™π‘¥∑—ÈßÀ¡¥ 12 ∂ÿß „π°√–µ‘°πÈ”·¢Áß
„ àπÈ”·¢Áß„πÕ—µ√“ à«π¢ÕßπÈ”Àπ—°ª≈“: πÈ”·¢Áß ‡∑à“°—∫
1:2 (Graham and Johnson, 1993) ‚¥¬„ àπÈ”·¢Áß√âÕ¬≈–
50 ≈ß∑’Ë°âπ°√–µ‘° «“ß∂ÿßª≈“„π·π«πÕπ  à«ππÈ”·¢Áß

∑’Ë‡À≈◊Õ„ à‰«â∫π∂ÿßª≈“ πÈ”∑’Ë‡°‘¥®“°°“√≈–≈“¬¢Õß
πÈ”·¢Áß®–∂Ÿ°ª≈àÕ¬∑‘Èß·≈–‡µ‘¡πÈ”·¢Áß„À¡à∑ÿ°«—π ∑”°“√
 ÿà¡‡π◊ÈÕª≈“·µà≈–™π‘¥∑’Ë∫√√®ÿÀ’∫ÀàÕ Õß·∫∫ (À’∫ÀàÕ
·∫∫¡’Õ“°“»·≈–À’∫ÀàÕ·∫∫ ÿ≠≠“°“»Õ¬à“ß≈– 1 ∂ÿß)
„π«—π∑’Ë 0, 4, 8, 12, 16, ·≈– 20 À≈—ß°“√‡°Á∫„ππÈ”·¢Áß
‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬„π‡π◊ÈÕª≈“ ∑”°“√
∑¥≈Õß´È”Õ’° 2 §√—Èß ‡æ◊ËÕ„Àâ§√∫ 3 ´È”

°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬
°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬°≈ÿà¡µà“ßÊ ∑’Ë
 —¡æ—π∏å°—∫§ÿ≥¿“æº≈‘µ¿—≥±å

psychrotrophic bacteria «‘‡§√“–Àåµ“¡«‘∏’¢Õß
American Public Health Association (2001) ‚¥¬™—Ëß
‡π◊ÈÕª≈“∑’Ëµ—¥¥â«¬¡’¥¶à“‡™◊ÈÕ 25 °√—¡ „ à„π sterilized
peptone water (‡¢â¡¢âπ√âÕ¬≈– 0.1) ª√‘¡“µ√ 225
¡‘≈≈‘≈‘µ√ º ¡„Àâ‡¢â“°—π¥â«¬‡§√◊ËÕß stomacher 3500
Jumbo (Seward Laboratory Systems Inc., Bohemia,
NY, USA) 60 «‘π“∑’ «‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬„π plate
count agar (BBL, Sparks, MD, USA) ‚¥¬„™â‡∑§π‘§ pour
plate ∫à¡‡™◊ÈÕ∑’Ë 7+1 Õß»“‡´≈‡ ’́¬  π“π 10 «—π ª√‘¡“≥
·∫§∑’‡√’¬∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

mesophilic bacteria «‘‡§√“–Àåµ“¡«‘∏’¢Õß American
Public Health Association (2001) ∑”‡™àπ‡¥’¬«°—∫¢âÕ 2.1.1
·µà∫à¡‡™◊ÈÕ∑’Ë 30+1 Õß»“‡´≈‡´’¬  π“π 2 «—π ª√‘¡“≥
·∫§∑’‡√’¬∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

anaerobic bacteria „™â«‘∏’°“√∑’Ëª√—∫ª√ÿß®“°«‘∏’¢Õß
Mendes and Goncalves (2008) «‘‡§√“–Àåª√‘¡“≥ anaerobic
bacteria „π plate count agar (BBL, Sparks, MD, USA)
‚¥¬„™â‡∑§π‘§ pour plate ·≈–‡æ‘Ë¡°“√‡∑ thioglycolate
agar (BBL, Sparks, MD, USA) ∑—∫ plate count agar
∑’Ë·¢Áßµ—«·≈â« ®“°π—Èπ∫à¡‡™◊ÈÕ∑’Ë 30+1 Õß»“‡´≈‡´’¬ 
π“π 3 «—π ¿“¬„µâ ¿“æ‰¡à¡’ÕÕ° ‘́‡®π„π anaerobic jar
(BBL, Sparks, MD, USA) ·≈–‡æ‘Ë¡°“√°”®—¥ÕÕ°´‘‡®π
„π anaerobic jar ‚¥¬„™â BD BBLTM GaspakTM Anaerobic
System Envelopes (BBL, Sparks, MD, USA) Õ’°∑“ßÀπ÷Ëß
ª√‘¡“≥·∫§∑’‡√’¬∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g
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°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬°≈ÿà¡µà“ßÊ ∑’Ë
 —¡æ—π∏å°—∫§«“¡ª≈Õ¥¿—¬º≈‘µ¿—≥±å

coliforms «‘‡§√“–Àå‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥
violet red bile (VRB) agar (BBL, Sparks, MD, USA) ‚¥¬
„™â‡∑§π‘§ pour plate ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35+1 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 2 «—π π—∫‚§‚≈π’ ’¡à«ß·¥ß (purple-red)
¡’‡ âπºà“π»Ÿπ¬å°≈“ß‚§‚≈π’¡“°°«à“À√◊Õ‡∑à“°—∫ 0.5
¡‘≈≈‘‡¡µ√ ·≈–¡’µ–°Õπ¢Õß bile acid √Õ∫‚§‚≈π’µ“¡
American Public Health Association (2001) ª√‘¡“≥
·∫§∑’‡√’¬∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

Salmonella spp. „™â«‘∏’µ“¡ American Public Health
Association (2001) ‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥ bismuth
sulfite agar (BBL, Sparks, MD, USA) „™â‡∑§π‘§ spread
plate ·≈–∫à¡∑’Ë 35+1 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 «—π
®“°π—Èππ—∫ typical colony ∑’Ë¡’≈—°…≥– ’¥”À√◊Õ‡¢’¬«∑’Ë
¡’≈—°…≥–¡—π‡ß“ (metallic sheen) ·≈–Õ“À“√‡≈’È¬ß
‡™◊ÈÕ√Õ∫‚§‚≈π’¡’ ’¥”À√◊ÕπÈ”µ“≈ ®“°π—Èπ‡¢’Ë¬ typical
colony ·≈– streak ∫π plate count agar ∫à¡∑’Ë 35+1
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 «—π ·≈–∑” Gram stain ‡æ◊ËÕ¥Ÿ
°“√¬âÕ¡µ‘¥ ’·≈–≈—°…≥–¢Õß‡´≈≈å‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå
®“°π—Èπ¬◊π¬—π«à“ typical colony ‡ªìπ Salmonella spp.
¥â«¬ªØ‘°‘√‘¬“∑“ß™’«‡§¡’ ‚¥¬„™â™ÿ¥µ√«® Õ∫ API 20E
(bioMerieux Vitek, Inc., Hazewood, MO, USA) ª√‘¡“≥
·∫§∑’‡√’¬∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

Vibrio cholerae „™â«‘∏’µ“¡ American Public
Health Association (2001) ‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ
™π‘¥ thiosulfate citrate bile sucrose (TCBS) agar (BBL,
Sparks, MD, USA) „™â‡∑§π‘§ spread plate ·≈–∫à¡∑’Ë
35+1 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 «—π ®“°π—Èππ—∫·≈–
‡¢’Ë¬ typical colony ∑’Ë¡’≈—°…≥–§àÕπ¢â“ß·∫π º‘«‡√’¬∫
 ’‡À≈◊Õß ·≈– streak ∫π plate count agar ∫à¡∑’Ë 35+1
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 «—π ·≈–∑” Gram stain ‡æ◊ËÕ¥Ÿ
°“√¬âÕ¡µ‘¥ ’·≈–≈—°…≥–¢Õß‡´≈≈å‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå
µ“¡¥â«¬°“√∫àß™’È«à“ typical colony ‡ªìπ V. cholerae
À√◊Õ‰¡à ¥â«¬ªØ‘°‘√‘¬“∑“ß™’«‡§¡’ ‚¥¬„™â™ÿ¥µ√«® Õ∫
API 20E (bioMerieux Vitek, Inc., Hazewood, MO, USA)
ª√‘¡“≥‚§‚≈π’∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

Staphylococcus aureus „™â«‘∏’µ“¡ American
Public Health Association (2001) ‚¥¬„™âÕ“À“√‡≈’È¬ß
‡™◊ÈÕ™π‘¥ Baird-Parker base agar (HiMedia Laboratories
Pvt. Ltd., Mumbai, India) ∑’Ë‡µ‘¡ egg yolk tellurite
emulsion (HiMedia Laboratories Pvt. Ltd., Mumbai,
India) „™â‡∑§π‘§ spread plate ∫à¡∑’Ë 35+1 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 2 «—π ®“°π—Èππ—∫·≈–‡¢’Ë¬ typical colony ∑’Ë¡’
≈—°…≥–°≈¡πŸπ º‘«‡√’¬∫  ’¥”À√◊Õ‡∑“¥” ¡’«ß¢ÿàπ√Õ∫
‚§‚≈π’ ·≈– streak ∫π plate count agar ∫à¡∑’Ë 35+1
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 2 «—π ·≈–∑” Gram stain ‡æ◊ËÕ¥Ÿ
°“√¬âÕ¡µ‘¥ ’·≈–≈—°…≥–¢Õß‡´≈≈å‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå
µ“¡¥â«¬°“√∫àß™’È«à“ typical colony ‡ªìπ S. aureus
À√◊Õ‰¡à ¥â«¬ªØ‘°‘√‘¬“∑“ß™’«‡§¡’ ‚¥¬„™â™ÿ¥µ√«® Õ∫
API Stap (bioMerieux Vitek, Inc., Hazewood, MO, USA)
ª√‘¡“≥‚§‚≈π’∑’Ëπ—∫‰¥â√“¬ß“πº≈‡ªìπ log cfu/g

·ºπ°“√∑¥≈Õß·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«“ß·ºπ°“√∑¥≈Õß·∫∫ 2x6 factorial arrangement

„π Randomized Complete Block (RCB) √«¡∑—ÈßÀ¡¥
12 ∑√’µ‡¡πµå ‚¥¬¡’«‘∏’°“√∫√√®ÿÀ’∫ÀàÕ 2 ·∫∫ (¡’Õ“°“»
·≈– ÿ≠≠“°“») ·≈–¡’√–¬–‡«≈“„π°“√‡°Á∫ 6 √–¥—∫
(0, 4, 8, 12, 16, ·≈– 20 «—π) ‚¥¬∑”°“√∑¥≈Õß 3 ´È”
·≈â«π”§à“∑’Ë‰¥â®“°°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬¡“
«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ SAS version 9
∑’Ë§«“¡πà“®–‡ªìπ√âÕ¬≈– 95 °“√®”·π°§«“¡·µ°µà“ß
¢Õß§à“‡©≈’Ë¬„™â«‘∏’ least significant level (LSD) µ“¡
§”·π–π”¢Õß Milliken and Johnson (1997)

º≈°“√»÷°…“·≈–«‘®“√≥å

°“√»÷°…“„π‡π◊ÈÕª≈“∑—Èß Õß™π‘¥æ∫«à“ «‘∏’°“√
∫√√®ÿÀ’∫ÀàÕ·≈–√–¬–‡«≈“„π°“√‡°Á∫√—°…“ ‰¡à¡’
ªØ‘ —¡æ—π∏å°—π (interaction) (P>0.05) „π∑ÿ°§à“∑’Ë∑”°“√
«‘‡§√“–Àå ·µà«‘∏’°“√∫√√®ÿÀ’∫ÀàÕ·≈–√–¬–‡«≈“„π°“√
‡°Á∫√—°…“ ¡’º≈µàÕª√‘¡“≥·∫§∑’‡√’¬„π‡π◊ÈÕª≈“π‘≈
·≈–ª≈“¥ÿ° ¬°‡«âπ Salmonella spp. ·≈– V.  cholerae
´÷Ëßµ√«®‰¡àæ∫„π∑ÿ°µ—«Õ¬à“ß∑’Ë∑”°“√»÷°…“
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º≈¢Õß«‘∏’°“√∫√√®ÿÀ’∫ÀàÕµàÕª√‘¡“≥·∫§∑’‡√’¬
psychrotrophic bacteria ‡ªìπ·∫§∑’‡√’¬∑’Ë “¡“√∂

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ‚¥¬‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘πâÕ¬°«à“
À√◊Õ‡∑à“°—∫ 7 Õß»“‡´≈‡´’¬   ·∫§∑’‡√’¬π’È¡’§«“¡ ”§—≠
µàÕ°“√‡πà“‡ ’¬¢ÕßÕ“À“√∑’Ë‡°Á∫„π ¿“æ≈¥Õÿ≥À¿Ÿ¡‘
‚¥¬°“√·™àπÈ”·¢ÁßÀ√◊Õ°“√·™àµŸâ‡¬Áπ (Jay, 2000) º≈°“√
»÷°…“æ∫«à“‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ
·∫∫ ÿ≠≠“°“»¡’ª√‘¡“≥ psychrotrophic bacteria
µË”°«à“‡π◊ÈÕª≈“∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»Õ¬à“ß¡’
π—¬ ”§—≠ (P<0.05; Figure 1a-b) °“√≈¥≈ß¢Õß
psychrotrophic bacteria ‡¡◊ËÕ∫√√®ÿ‡π◊ÈÕª≈“„πÀ’∫ÀàÕ
·∫∫ ÿ≠≠“°“» Õ“®¡’ “‡Àµÿ®“° ¿“æ‰¡à¡’Õ“°“»
·≈– carbonic acid ´÷Ëß √â“ß‚¥¬·∫§∑’‡√’¬∑’Ë‰¡àµâÕß°“√
Õ“°“»√–À«à“ß°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» (David,
1993) º≈°“√∑¥≈Õß∑’Ë‰¥â Õ¥§≈âÕß°—∫ Zhuang et al.
(1996), Manju et al. (2007), ·≈– Stamatis and Arkoudelos
(2007) ́ ÷Ëßæ∫«à“°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»∑”„Àâ
ª√‘¡“≥ psychrotrophic bacteria „π°ÿâß Penaeus spp.,
‡π◊ÈÕª≈“ pearlspot, ·≈–‡π◊ÈÕª≈“ chub mackerel
µË”°«à“°“√∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“» ∂÷ß·¡â°“√∫√√®ÿ
À’∫ÀàÕ·∫∫ ÿ≠≠“°“»®–≈¥ª√‘¡“≥ psychrotrophic
bacteria ‰¥â ºŸâ·ª√√Ÿªª≈“·≈à‰¡à§«√À«—ßæ÷Ëß°“√∫√√®ÿ
À’∫ÀàÕ·∫∫π’È®π≈–‡≈¬°“√‡≈◊Õ°´◊ÈÕª≈“®“°·À≈àß
º≈‘µ∑’Ë –Õ“¥·≈–°“√„™â«‘∏’·ª√√Ÿª∑’Ë∂Ÿ° ÿ¢≈—°…≥–

mesophilic bacteria ‡ªìπ·∫§∑’‡√’¬∑’Ë‡®√‘≠‰¥â¥’∑’Ë
Õÿ≥À¿Ÿ¡‘ª“π°≈“ß√–À«à“ß 20-45 Õß»“‡´≈‡´’¬ 
(Jay, 2000) ·∫§∑’‡√’¬π’È‰¡à —¡æ—π∏å°—∫°“√‡πà“‡ ’¬¢Õß
‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ° ‡¡◊ËÕª√–‡¡‘π∑“ßª√– “∑ —¡º— 
(organoleptic test) ‚¥¬„™â°≈‘Ëπ (odor) ¢Õß‡π◊ÈÕª≈“¥‘∫
·≈–°≈‘Ëπ√  (flavor) ¢Õß‡π◊ÈÕª≈“ ÿ° ( ¡ ¡√ ·≈–§≥–,
2550) „π°“√∑¥≈Õßπ’Èæ∫«à“ mesophilic bacteria „π‡π◊ÈÕ
ª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
¡’ª√‘¡“≥µË”°«à“°≈ÿà¡§«∫§ÿ¡∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»
Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05; Figure 1a-b) °“√≈¥≈ß
¢Õß mesophillic bacteria „πª≈“∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫
 ÿ≠≠“°“» Õ“®¡’ “‡Àµÿ®“° ¿“«–‰√âÕ“°“»„πÀ’∫ÀàÕ
·≈–°“√ – ¡¢Õß carbonic acid (David, 1993) º≈°“√
∑¥≈Õß∑’Ë‰¥â Õ¥§≈âÕß°—∫°“√∑¥≈Õß„π crawfish µâ¡ ÿ°
(Lyon and Reddmann, 2000), ª≈“¥ÿ°·Õø√‘°—π (Anelich
et al., 2001), ª≈“ sardine (Ozogul et al., 2004),
ª≈“‰À≈ (Anguilla anguilla; Arkoudelos et al., 2007),
ª≈“ pearlspot (Manju et al., 2007; Manju et al., 2008),
ª≈“ chub mackerel (Stamantis and Arkoudelos, 2007;
Mbarki et al., 2009), ª≈“ sea bass (Mendes and
Goncalves, 2008), ª≈“ Mediterranean swordfish
(Xiphias gladius ; Pantazi et al. , 2008), ·≈–
Mediterranean octopus (Atrea et al., 2009)

Figure 1 Comparison of the effect of air and vacuum packs on quality and safety related bacteria of (a) tilapia and
(b) catfish fillets. Graphs within each bacterial group with different letters are significantly (P<0.05)
different according to LSD.  All storage times are pooled.
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anaerobic bacteria ‡ªìπ·∫§∑’‡√’¬∑’Ë‡®√‘≠‰¥â„π
 ¿“«–‰¡à¡’ÕÕ° ‘́‡®π π—°«‘®—¬∫“ß°≈ÿà¡‡™◊ËÕ«à“°“√∫√√®ÿ
À’∫ÀàÕ·∫∫ ÿ≠≠“°“»‡Õ◊ÈÕµàÕ°“√‡®√‘≠¢Õß anaerobic
bacteria ‚¥¬‡©æ“– Clostridium botulinum ∑’Ë∑”„Àâ
‡°‘¥‚√§ botulism ´÷Ëß¡’Õ—πµ√“¬∂÷ß™’«‘µ (Reddy et al.,
1999) ·µà°“√∑¥≈Õßπ’Èæ∫«à“‡π◊ÈÕª≈“π‘≈∑’Ë∫√√®ÿÀ’∫ÀàÕ
·∫∫ ÿ≠≠“°“»¡’ anaerobic bacteria µË”°«à“‡π◊ÈÕª≈“
π‘≈∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»Õ¬à“ß¡’π—¬ ”§—≠
(P<0.05; Figure 1a)  à«π°“√∑¥≈Õß„π‡π◊ÈÕª≈“¥ÿ°
æ∫«à“ °“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»·≈–·∫∫¡’
Õ“°“»„Àâª√‘¡“≥ anaerobic bacteria ‰¡à·µ°µà“ß°—π
(P>0.05; Figure 1b) º≈°“√∑¥≈Õßπ’È· ¥ß„Àâ‡ÀÁπ«à“
°“√∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»‰¡à‰¥â™–≈Õ°“√‡®√‘≠¢Õß
anaerobic bacteria ·µàÕ“®∑”„Àâª√‘¡“≥ anaerobic
bacteria  Ÿß¢÷Èπ  ”À√—∫°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
°Á‰¡à‰¥â‡Õ◊ÈÕµàÕ°“√‡®√‘≠¢Õß anaerobic bacteria
·µàÕ¬à“ß„¥ ∂÷ß·¡â®–∫√√®ÿ‡π◊ÈÕª≈“„πÀ’∫ÀàÕ∑’Ë¡’Õ“°“»
·µà‡¡◊ËÕ‡π◊ÈÕª≈“´âÕπ∑—∫°—π Õ“®‡°‘¥ anaerobiosis
µ√ß°≈“ßÀ√◊Õ¥â“π≈à“ß¢Õß™‘Èπª≈“ ∑”„Àâª√‘¡“≥
anaerobic bacteria  Ÿß‰¥â (Woyewoda et al., 1984)
º≈°“√∑¥≈Õß∑’Ë‰¥â¢—¥·¬âß°—∫√“¬ß“π¢Õß David (1993)
∑’Ë«à“°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» √â“ß ¿“æ∑’Ë
‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß anaerobic bacteria ·µàº≈
°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫ Zhuang et al. (1996) ´÷Ëß
æ∫«à“ °ÿâß Penaeus spp. ·≈–‡π◊ÈÕª≈“ channel catfish
∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“» ¡’ª√‘¡“≥ anaerobic
bacteria  Ÿß°«à“µ—«Õ¬à“ß∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
πÕ°®“°π’È¬—ß Õ¥§≈âÕß°—∫ Lyon and Reddmann
(2000) ∑’Ëæ∫«à“ µ—«Õ¬à“ß crawfish ´÷Ëßºà“π°“√µâ¡ ÿ°
·≈–∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“» ¡’ª√‘¡“≥ anaerobic
bacteria  Ÿß°«à“æ«°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»

coliforms ‡ªìπ°≈ÿà¡¢Õß·∫§∑’‡√’¬∑’Ë· ¥ß°“√
ªπ‡ªóôÕπ¢ÕßÕÿ®®“√–·≈–· ¥ß°“√ª√“°Ø¢Õß·∫§∑’‡√’¬
°àÕ‚√§∑’Ë àßºà“π∑“ßÕÿ®®“√–„πº≈‘µ¿—≥±å (Banwart,
1987) °“√∑¥≈Õßæ∫«à“‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ°∑’Ë∫√√®ÿ
À’∫ÀàÕ·∫∫ ÿ≠≠“°“»¡’ª√‘¡“≥ coliforms µË”°«à“
‡π◊ÈÕª≈“∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»Õ¬à“ß¡’π—¬ ”§—≠
(P<0.05; Figure 1a-b) · ¥ß„Àâ‡ÀÁπ«à“°“√∫√√®ÿÀ’∫ÀàÕ

·∫∫ ÿ≠≠“°“» “¡“√∂≈¥°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
°≈ÿà¡ coliforms ‰¥â  º≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫°“√
∑¥≈Õß„πª≈“ chub mackerel ∑’Ë»÷°…“‚¥¬ Mbarki
et al. (2009)

S. aureus ‡ªìπ·∫§∑’‡√’¬°àÕ‚√§ ÷́Ëß¡’·À≈àß∑’Ë¡“®“°
º‘«Àπ—ß·≈–∑“ß‡¥‘πÀ“¬„®¢Õß¡πÿ…¬å „™â‡ªìπ¥—™π’°“√
ªπ‡ªóôÕπ∑’Ë‡°‘¥®“°≈¡À“¬„®·≈–°“√ —¡º— ¢Õß∫ÿ§≈“°√
„π “¬°“√º≈‘µ (Jay, 2000) °“√∑¥≈Õßπ’Èæ∫«à“ª√‘¡“≥
S. aureus „π‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ
·∫∫ ÿ≠≠“°“» ‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡∑’Ë∫√√®ÿ
À’∫ÀàÕ·∫∫¡’Õ“°“» (P>0.05; Figure 1a-b) · ¥ß„Àâ
‡ÀÁπ«à“À’∫ÀàÕ·∫∫ ÿ≠≠“°“»‰¡à “¡“√∂≈¥ª√‘¡“≥
·∫§∑’‡√’¬¥—ß°≈à“«‰¥â ¥—ßπ—ÈπºŸâº≈‘µª≈“·ª√√Ÿª´÷Ëß∫√√®ÿ
‡π◊ÈÕª≈“„πÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» µâÕß√–«—ß°“√
ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬¥—ß°≈à“«‡ªìπæ‘‡»… ‚¥¬„Àâ§π
ß“π·ª√√Ÿªª≈“Õ¬à“ß∂Ÿ° ÿ¢≈—°…≥– ·≈–µâÕß„™â∂ÿß¡◊Õ
√«¡∑—Èßºâ“ªî¥ª“°/®¡Ÿ°∑ÿ°§√—Èß∑’Ë·≈àª≈“ º≈°“√∑¥≈Õß
 Õ¥§≈âÕß°—∫ Manju et al. (2007) ´÷Ëßæ∫«à“ª√‘¡“≥
S. aureus „π‡π◊ÈÕª≈“ pearlspot ∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’
Õ“°“» ·≈–·∫∫ ÿ≠≠“°“» ¡’ª√‘¡“≥‰¡à·µ°µà“ß°—π

º≈¢Õß√–¬–‡«≈“„π°“√‡°Á∫µàÕª√‘¡“≥·∫§∑’‡√’¬
psychrotrophic bacteria ‡ªìπ·∫§∑’‡√’¬∑’Ë “¡“√∂

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ·∫§∑’‡√’¬π’È —¡æ—π∏å°—∫°“√‡πà“‡ ’¬
¢Õß‡π◊ÈÕª≈“ ‚¥¬√–¥—∫ 6-7 log cfu/g · ¥ß°“√‡πà“‡ ’¬
‡¡◊ËÕª√–‡¡‘π‚¥¬„™â«‘∏’∑“ßª√– “∑ —¡º—  ¢Õß‡π◊ÈÕª≈“
channel catfish (Cai et al., 1997), ‡π◊ÈÕª≈“π‘≈ ( ¡ ¡√
·≈–§≥–, 2550), ·≈–‡π◊ÈÕª≈“¥ÿ° ( ¡ ¡√ ·≈–§≥–,
2550) º≈°“√∑¥≈Õßæ∫«à“‡π◊ÈÕª≈“π‘≈∑’Ë∫√√®ÿ
À’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“» ¡’ª√‘¡“≥
psychrotrophic bacteria ‡√‘Ë¡µâπ‡∑à“°—∫ 4.45 ·≈– 3.42
log cfu/g µ“¡≈”¥—∫ (Figure 2a-b) ª√‘¡“≥π’È‡æ‘Ë¡¢÷Èπ
µ“¡√–¬–‡«≈“°“√‡°Á∫√—°…“ ·≈–„π«—π∑’Ë 20 ´÷Ëß‡ªìπ
«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß ª√‘¡“≥ psychrotrophic
bacteria „π‡π◊ÈÕª≈“π‘≈∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»
·≈–·∫∫ ÿ≠≠“°“» ¡’§à“ 7.81 ·≈– 7.52 log cfu/g
µ“¡≈”¥—∫ (Figure 2a-b)  à«π°“√»÷°…“„π‡π◊ÈÕª≈“
¥ÿ°æ∫«à“°“√∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫
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 ÿ≠≠“°“» ¡’ª√‘¡“≥ psychrotrophic bacteria ‡¡◊ËÕ
‡√‘Ë¡°“√∑¥≈Õß„π«—π∑’Ë 0 ‡∑à“°—∫ 4.06 ·≈– 3.53 log
cfu/g µ“¡≈”¥—∫ (Figure 3a-b) ª√‘¡“≥π’È‡æ‘Ë¡¢÷Èπµ“¡
√–¬–‡«≈“°“√‡°Á∫√—°…“‡™àπ‡¥’¬«°—∫‡π◊ÈÕª≈“π‘≈ ·≈–
„π«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß ª√‘¡“≥ psychrotrophic
bacteria „π‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»
·≈–·∫∫ ÿ≠≠“°“» ¡’§à“ 7.47 ·≈– 7.14 log cfu/g
µ“¡≈”¥—∫  (Figure 3a-b) ª√‘¡“≥ psychrotrophic
bacteria „π‡π◊ÈÕª≈“∑—Èß Õß™π‘¥∑’Ë∫√√®ÿÀ’∫ÀàÕ∑—Èß Õß
·∫∫‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß ®—¥«à“¡’§ÿ≥¿“æ‡À¡“– ¡µàÕ
°“√∫√‘‚¿§µ“¡‡°≥±å∑’Ë√“¬ß“π‚¥¬ Erken et al.
(2007) ´÷Ëß°≈à“««à“‡π◊ÈÕª≈“∑’Ë‡À¡“–µàÕ°“√∫√‘‚¿§µâÕß
¡’ª√‘¡“≥ psychrotrophic bacteria µË”°«à“ 5 log cfu/g

∂÷ß·¡â‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°®–¡’§ÿ≥¿“æ
‡À¡“– ¡µàÕ°“√∫√‘‚¿§‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß  ·µà‡¡◊ËÕ√–¬–
‡«≈“„π°“√‡°Á∫√—°…“‡æ‘Ë¡¢÷Èπ ª√‘¡“≥ psychrotrophic
bacteria ®–‡æ‘Ë¡¢÷Èπ®π∑”„Àâ‡π◊ÈÕª≈“¡’§ÿ≥¿“æµË”‰¡à‡À¡“–

µàÕ°“√∫√‘‚¿§„π∑’Ë ÿ¥ °“√‡æ‘Ë¡¢÷Èπ¢Õß psychrotrophic
bacteria „π‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ
·∫∫¡’Õ“°“» ‡ªìπª√“°Ø°“√≥å∑’Ëæ∫‰¥â∑—Ë«‰ª„π‡π◊ÈÕ
ª≈“·≈–º≈‘µ¿—≥±å —µ«åπÈ”ª√–‡¿∑Õ◊Ëπ∑’Ë‡°Á∫„π ¿“æ
≈¥Õÿ≥À¿Ÿ¡‘‚¥¬°“√·™àπÈ”·¢ÁßÀ√◊Õ·™àµŸâ‡¬Áπ ‡π◊ËÕß®“°
°“√≈¥Õÿ≥À¿Ÿ¡‘ “¡“√∂™–≈Õ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
‰¥â‡∑à“π—Èπ ·µà‰¡à “¡“√∂À¬ÿ¥°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
‰¥âÕ¬à“ß ‘Èπ‡™‘ß (Pedrosa-Menabrito and Regenstein,
1990)  à«π°“√‡æ‘Ë¡¢÷Èπ¢Õß psychrotrophic bacteria
„πª≈“∑—Èß Õß™π‘¥∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
µ“¡√–¬–‡«≈“°“√‡°Á∫√—°…“  Õ¥§≈âÕß°—∫√“¬ß“π
„π‡π◊ÈÕª≈“ channel catfish (Zhuang et al., 1996),
°ÿâß Penaeus spp. (Zhuang et al., 1996), ª≈“ cod (Reddy
et al., 1999), ª≈“ rainbow trout (Oncorhynchus mykiss;
Arashisar et al., 2004), ª≈“ pearlspot (Manju et al.,
2007) ·≈–ª≈“ chub mackerel (Erkan et al., 2007;
Stamatis and Arkoudelos, 2007)

Figure 2 Populations of quality and safety related bacteria of (a) air and (b) vacuum packed tilapia fillets as
affected by storage times. Graphs within each bacterial group with different letters are significantly
(P<0.05) different according to LSD.



·°àπ‡°…µ√ 38 : 237-248 (2553).244

À“°„™âª√‘¡“≥ psychrotrophic bacteria ∑’Ë√–¥—∫
6-7 log cfu/g · ¥ß°“√‡πà“‡ ’¬‡¡◊ËÕª√–‡¡‘π‚¥¬„™â«‘∏’
∑“ßª√– “∑ —¡º—  ¢Õß‡π◊ÈÕª≈“π‘≈ ( ¡ ¡√ ·≈–§≥–,
2550) ‡¡◊ËÕπ”ª√‘¡“≥ psychrotrophic bacteria (x) ¡“
À“§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“µà“ßÊ „π°“√‡°Á∫√—°…“
(y) æ∫«à“‰¥â ¡°“√‡ âπµ√ß §◊Õ  y = 4.74x - 15.59
(P<0.05; r2 = 0.963) ∑’Ë “¡“√∂„™â∑”π“¬Õ“¬ÿ°“√‡°Á∫
√—°…“ (y) ¢Õß‡π◊ÈÕª≈“π‘≈·≈à‰¥âπ“π 13 «—π„πÀ’∫ÀàÕ
·∫∫ ÿ≠≠“°“» „π¢≥–∑’Ë™ÿ¥§«∫§ÿ¡´÷Ëß∫√√®ÿ„πÀ’∫ÀàÕ
·∫∫¡’Õ“°“» ‰¥â ¡°“√‡ âπµ√ßÕ“¬ÿ°“√‡°Á∫√—°…“‡ªìπ
y = 5.52x - 23.25 (P<0.05; r2 = 0.963) ∑”„Àâ‡π◊ÈÕª≈“π‘≈π’È
¡’Õ“¬ÿ 10 «—π ¥—ßπ—Èπ°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
®–¬◊¥Õ“¬ÿ‡π◊ÈÕª≈“π‘≈·≈à‰¥âπ“π 3 «—π ®“° 10 «—π ‡ªìπ
13 «—π À√◊Õ¢¬“¬Õ“¬ÿ°“√‡°Á∫√—°…“ÕÕ°‰ªÕ’°√âÕ¬≈– 30
 ”À√—∫°“√ª√–‡¡‘πÕ“¬ÿ°“√‡°Á∫√—°…“¢Õß‡π◊ÈÕª≈“¥ÿ°
´÷Ëß„™âª√‘¡“≥ psychrotrophic bacteria ∑’Ë√–¥—∫ 6-7 log
cfu/g · ¥ß°“√‡πà“‡ ’¬‡¡◊ËÕª√–‡¡‘π‚¥¬„™â«‘∏’∑“ß

ª√– “∑ —¡º— ¢Õß‡π◊ÈÕª≈“π’È ( ¡ ¡√ ·≈–§≥–, 2550)
‡¡◊ËÕπ”ª√‘¡“≥ psychrotrophic bacteria (x) ¡“À“
§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“µà“ßÊ „π°“√‡°Á∫√—°…“ (y)
æ∫«à“‰¥â ¡°“√‡ âπµ√ß §◊Õ  y = 5.92x-19.74 (P<0.05;
r2 = 0.903) ∑’Ë “¡“√∂„™â∑”π“¬Õ“¬ÿ°“√‡°Á∫√—°…“
(y) ¢Õß‡π◊ÈÕª≈“¥ÿ°·≈à‰¥âπ“π 16 «—π„πÀ’∫ÀàÕ·∫∫
 ÿ≠≠“°“» „π¢≥–∑’Ë™ÿ¥§«∫§ÿ¡´÷Ëß‡°Á∫„πÀ’∫ÀàÕ·∫∫
¡’Õ“°“» ‰¥â ¡°“√‡ âπµ√ßÕ“¬ÿ°“√‡°Á∫√—°…“‡ªìπ y =
5.95x-23.43 (P<0.05; r2 = 0.916) ∑”„Àâ‡π◊ÈÕª≈“¡’Õ“¬ÿ
12 «—π ¥—ßπ—Èπ°“√‡°Á∫„πÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»®–¬◊¥
Õ“¬ÿ‡π◊ÈÕª≈“¥ÿ°‰¥âπ“π 4 «—π ®“° 12 «—π ‡ªìπ 16 «—π
À√◊Õ¢¬“¬Õ“¬ÿ°“√‡°Á∫√—°…“ÕÕ°‰ªÕ’°√âÕ¬≈– 33   Õ“¬ÿ
°“√‡°Á∫√—°…“∑’Ë¢¬“¬ÕÕ°‰ª‰¥âπ’È „°≈â‡§’¬ß°—∫§à“∑’Ë‰¥â
®“°°“√∑¥≈Õß„π‡π◊ÈÕª≈“π‘≈ (√âÕ¬≈– 30) · ¥ß«à“
°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» “¡“√∂¢¬“¬Õ“¬ÿ°“√
‡°Á∫√—°…“¢Õßª≈“‡°≈Á¥·≈–ª≈“Àπ—ß‰¥â„°≈â‡§’¬ß°—π
Silva and White (1994) °≈à“««à“ª√– ‘∑∏‘¿“æ¢Õß°“√

Figure 3 Populations of quality and safety related bacteria of (a) air and (b) vacuum packed hybrid catfish fillets
as affected by storage times. Graphs within each bacterial group with different letters are significantly
(P<0.05) different according to LSD.

b
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∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»„π°“√¬◊¥Õ“¬ÿº≈‘µ¿—≥±å
ª≈“·≈à ·ª√º°º—π°—∫ª√‘¡“≥·∫§∑’‡√’¬‡√‘Ë¡µâπ„πª≈“
π—ÈπÊ  ¥—ßπ—ÈπÀ“°µâÕß°“√„ÀâÕ“¬ÿ‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ°
∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»¬◊π¬“«¢÷Èπ°«à“‡¥‘¡
§«√≈¥ª√‘¡“≥‡√‘Ë¡µâπ¢Õß·∫§∑’‡√’¬„π‡π◊ÈÕª≈“ ‚¥¬
°“√´◊ÈÕª≈“®“°·À≈àßº≈‘µ∑’Ë„™âπÈ” –Õ“¥„π°“√‡æ“–
‡≈’È¬ß „™â«‘∏’·ª√√Ÿª∑’Ë∂Ÿ° ÿ¢≈—°…≥– ·≈–„™âπÈ”§≈Õ√’π≈â“ß
‡π◊ÈÕª≈“°àÕπ∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»  πÕ°®“°π’È
¬—ßÕ“®®ÿà¡‡π◊ÈÕª≈“„π “√¬—∫¬—Èß·∫§∑’‡√’¬ (antibacterial
agent) ‡æ◊ËÕ≈¥ª√‘¡“≥·∫§∑’‡√’¬‡√‘Ë¡µâπ·≈–¬—∫¬—Èß°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬√–À«à“ß°“√‡°Á∫√—°…“ ́ ÷ËßµâÕß¡’°“√
∑¥≈Õß°—πµàÕ‰ª

mesophilic bacteria ‡ªìπ·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’Ë
Õÿ≥À¿Ÿ¡‘ª“π°≈“ß ª√‘¡“≥·∫§∑’‡√’¬π’È‰¡à —¡æ—π∏å°—∫
°“√‡πà“‡ ’¬‡¡◊ËÕª√–‡¡‘π‚¥¬„™â«‘∏’∑“ßª√– “∑ —¡º— 
¢Õß‡π◊ÈÕª≈“π‘≈·≈–ª≈“¥ÿ° ( ¡ ¡√ ·≈–§≥–, 2550)
·µà„™â‡ªìπ‡°≥±å ”À√—∫¡“µ√∞“π§ÿ≥¿“æ¢Õßª≈“
π‘≈ ¥∑—Èßµ—« (¡°Õ™. 7001-2547) ·≈–‡π◊ÈÕª≈“·≈à·™à
‡¬◊Õ°·¢Áß (¡°Õ™. 7014-2548) ‚¥¬∑—Èß Õß¡“µ√∞“π
°”Àπ¥„Àâ¡’ mesophilic bacteria „π‡π◊ÈÕª≈“‰¡à‡°‘π 5.70
log cfu/g ( ”π—°ß“π¡“µ√∞“π ‘π§â“‡°…µ√·≈–Õ“À“√
·Ààß™“µ‘, 2547;  ”π—°ß“π¡“µ√∞“π ‘π§â“‡°…µ√
·≈–Õ“À“√·Ààß™“µ‘, 2548) º≈°“√∑¥≈Õßæ∫«à“‡π◊ÈÕ
ª≈“π‘≈·≈à∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫
 ÿ≠≠“°“» ¡’ª√‘¡“≥ mesophilic bacteria ‡√‘Ë¡µâπ
„π«—π·√°¢Õß°“√∑¥≈Õß («—π∑’Ë 0) ‡∑à“°—∫ 5.42 ·≈–
5.15 log cfu/g µ“¡≈”¥—∫ (Figure 2a-b) ª√‘¡“≥π’È
‰¡à‡ª≈’Ë¬π·ª≈ß„π™à«ß 0-4 «—π ®“°π—Èπ¡’°“√‡æ‘Ë¡¢÷Èπ
Õ¬à“ßµàÕ‡π◊ËÕß®π∂÷ß«—π∑’Ë 16 À≈—ß®“°π—Èπª√‘¡“≥
‰¡à‡ª≈’Ë¬π·ª≈ß®π ‘Èπ ÿ¥°“√∑¥≈Õß (Figure 2a-b)
ª√‘¡“≥‡√‘Ë¡µâππ’È Ÿß°«à“ª√‘¡“≥∑’Ëæ∫„π‡π◊ÈÕª≈“π‘≈
∑’Ë‡≈’È¬ß„π∫àÕ∫”∫—¥πÈ”‡ ’¬ ´÷Ëß¡’ mesophilic bacteria
‡∑à“°—∫ 4.9 log cfu/g (Khalil and Hussein, 1997) ª√‘¡“≥
‡√‘Ë¡µâπ¢Õß mesophilic bacteria „π‡π◊ÈÕª≈“π‘≈®“°
°“√∑¥≈Õß µË”°«à“√–¥—∫ 5.70 log cfu/g · ¥ß«à“‡π◊ÈÕ
ª≈“π‘≈π’È¡’§ÿ≥¿“æ¥’µ“¡‡°≥±å¡“µ√∞“π§ÿ≥¿“æ
¢Õßª≈“π‘≈ ¥∑—Èßµ—« (¡°Õ™. 7001-2547) ·≈–‡°≥±å
¡“µ√∞“π§ÿ≥¿“æ¢Õß‡π◊ÈÕª≈“·≈à·™à‡¬◊Õ°·¢Áß (¡°Õ™.

7014-2548)
 ”À√—∫ª√‘¡“≥ mesophilic bacteria „π‡π◊ÈÕª≈“¥ÿ°

∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“» ‡¡◊ËÕ
‡√‘Ë¡°“√∑¥≈Õß„π«—π∑’Ë 0 ¡’ª√‘¡“≥4.96  ·≈– 4.58 log
cfu/g µ“¡≈”¥—∫ (Figure 3a-b) ª√‘¡“≥π’È‰¡à‡°‘π§à“
¡“µ√∞“π¢Õß‡π◊ÈÕª≈“·≈à·™à‡¬◊Õ°·¢Áß∑’Ë 5.70 log cfu/g
( ”π—°ß“π¡“µ√∞“π ‘π§â“‡°…µ√·≈–Õ“À“√·Ààß™“µ‘,
2548)  ·≈–¡’§à“„°≈â‡§’¬ß°—∫ª√‘¡“≥ 4.5-5 log cfu/g
∑’Ëæ∫„πª≈“¥ÿ°·Õø√‘°—π (Anelich et al., 2001), ª≈“
pearlspot (Manju et al., 2007), ª≈“ Mediterranean
swordfish (Pantazi et al., 2008), ·≈– ª≈“ sole
(Zambuchini et al., 2008(  ª√‘¡“≥‡√‘Ë¡µâππ’ÈµË”°«à“
ª√‘¡“≥∑’Ëæ∫„π‡π◊ÈÕª≈“π‘≈ (5.42 ·≈– 5.15 log cfu/g)
Mendes and Goncalves (2008) °≈à“««à“ª√‘¡“≥·∫§∑’‡√’¬
„πª≈“·ª√√Ÿª·ª√º—πµ“¡√–¥—∫°“√ªπ‡ªóôÕπ¢ÕßπÈ”
‡≈’È¬ßª≈“ «‘∏’°“√®—∫ °“√¢π àß ·≈–§«“¡ ¥¢Õßª≈“
°“√∑¥≈Õßπ’È„™âª≈“¡’™’«‘µ„π°“√·ª√√Ÿª ®÷ßµ—¥ªí≠À“
‡√◊ËÕß§«“¡ ¥¢Õßª≈“‰¥â ¥—ßπ—Èπ§«“¡·µ°µà“ß¢Õß
ª√‘¡“≥·∫§∑’‡√’¬‡√‘Ë¡µâπ„π‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°
Õ“®‡°‘¥®“° ¿“«–°“√ªπ‡ªóôÕπ¢ÕßπÈ”∑’Ë„™â‡≈’È¬ßª≈“
«‘∏’°“√®—∫ ·≈–°“√¢π àß  ª√‘¡“≥ mesophilic bacteria
„π‡π◊ÈÕª≈“¥ÿ°®“°°“√∑¥≈Õß ‡æ‘Ë¡¢÷Èπ√–À«à“ß°“√‡°Á∫
√—°…“ ‚¥¬‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»
¡’ª√‘¡“≥ mesophilic bacteria ‰¡à‡ª≈’Ë¬π·ª≈ß√–À«à“ß
«—π∑’Ë 0-8 À≈—ß®“°π—Èπ mesophilic bacteria ‡æ‘Ë¡¢÷Èπ
Õ¬à“ß√«¥‡√Á«„π«—π∑’Ë 12 ·µà√–À«à“ß«—π∑’Ë 12-20 ª√‘¡“≥
·∫§∑’‡√’¬π’È‰¡à‡ª≈’Ë¬π·ª≈ß (Figure 3a)  à«π‡π◊ÈÕ
ª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»¡’ª√‘¡“≥
mesophilic bacteria ‰¡à‡ª≈’Ë¬π·ª≈ß√–À«à“ß 0-12 «—π
À≈—ß®“°π—Èπ‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π«—π∑’Ë 16  à«πÀ≈—ß
«—π∑’Ë 16 æ∫«à“ª√‘¡“≥‰¡à‡ª≈’Ë¬π·ª≈ß®π ‘Èπ ÿ¥°“√
∑¥≈Õß (Figure 3b)

°“√‡æ‘Ë¡¢÷Èπ¢Õß mesophilic bacteria „π‡π◊ÈÕª≈“π‘≈
·≈–ª≈“¥ÿ°∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»  Õ¥§≈âÕß°—∫
°“√»÷°…“„π‡π◊ÈÕª≈“ chub mackerel (Metin et al.,
2002), ª≈“ rainbow trout (Arashisar et al., 2004; Chytiri
et al., 2004), ª≈“ sardine (Ozogul et al., 2004), ª≈“
Atlantic pomfret (Perez-Alonso et al., 2004), ª≈“
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pearlspot (Manju et al., 2007), ª≈“ Pacific saury (Sallam,
2008), ª≈“ Mediterranean swordfish (Pantazi et al.,
2008), ·≈– ª≈“ meager (Hernandez et al., 2009)
 à«π°“√‡æ‘Ë¡ª√‘¡“≥¢Õß mesophilic bacteria „πª≈“
∑—Èß Õß™π‘¥∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»  Õ¥§≈âÕß
°—∫°“√»÷°…“„π‡π◊ÈÕª≈“ cod (Reddy et al., 1999),
ª≈“ rainbow trout (Arashisar et al., 2004), ª≈“ chub
mackerel (Erkan et al., 2007), ª≈“ sardine (Mendes
et al., 2008), ·≈–ª≈“ Mediterranean swordfish (Pantazi
et al., 2008)

anaerobic bacteria „π‡π◊ÈÕª≈“π‘≈·≈à∑’Ë∫√√®ÿÀ’∫ÀàÕ
·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“» ¡’ª√‘¡“≥‡√‘Ë¡µâπ
‡©≈’Ë¬„π«—π·√°¢Õß°“√∑¥≈Õß («—π∑’Ë 0)  ‡∑à“°—∫ 4.52
·≈– 4.28 log cfu/g µ“¡≈”¥—∫ (Figure 2a-b)  à«π
„π‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫
 ÿ≠≠“°“» ¡’ª√‘¡“≥ anaerobic bacteria ‡√‘Ë¡µâπ‡∑à“°—∫
4.09 ·≈– 4.02 log cfu/g µ“¡≈”¥—∫ (Figure 3a-b)
ª√‘¡“≥ anaerobic bacteria ‡√‘Ë¡µâπ¢Õßª≈“∑—Èß Õß™π‘¥
„°≈â‡§’¬ß°—∫√“¬ß“π¢Õß Reddy et al. (1999) ·≈–
Zhuang et al. (1996) ´÷Ëßæ∫ anaerobic bacteria „πª≈“
cod ·≈– channel catfish ª√‘¡“≥ 4.3  ·≈– 4.0 log cfu/
g µ“¡≈”¥—∫ ·µà§à“‡√‘Ë¡µâππ’È Ÿß°«à“√“¬ß“π¢Õß Mendes
and Goncalves (2008) ´÷Ëß°≈à“««à“ª≈“§ÿ≥¿“æ¥’
®–¡’ anaerobic bacteria πâÕ¬°«à“ 2 log cfu/g ª√‘¡“≥
anaerobic bacteria „π‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°∑—Èß∑’Ë
∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“»‡æ‘Ë¡¢÷Èπ
µ“¡√–¬–‡«≈“°“√‡°Á∫ (Figure 2a-b and Figure 3a-b)
°“√‡æ‘Ë¡¢÷Èπ¢Õß anaerobic bacteria µ“¡√–¬–‡«≈“
„π°“√∑¥≈Õßπ’È  Õ¥§≈âÕß°—∫ Zhuang et al. (1996),
Reddy et al. (1999), ·≈– Lyon and Reddmann (2000)
∑’Ë„™â°“√∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“»
∫√√®ÿ‡π◊ÈÕª≈“ channel catfish, ‡π◊ÈÕª≈“ cod, ·≈–
crawfish ∑’Ëºà“π°“√µâ¡ ÿ° µ“¡≈”¥—∫

coliforms „π‡π◊ÈÕª≈“π‘≈∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»
·≈–·∫∫ ÿ≠≠“°“» ¡’ª√‘¡“≥‡¡◊ËÕ‡√‘Ë¡µâπ°“√∑¥≈Õß
‡∑à“°—∫ 3.93 ·≈– 3.39 log cfu/g µ“¡≈”¥—∫ (Figure
2a-b)  à«π‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ¥—ß°≈à“«¢â“ßµâπ
¡’ª√‘¡“≥ coliforms ‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß‡∑à“°—∫ 3.75 ·≈–

3.36 log cfu/g  µ“¡≈”¥—∫ (Figure 3a-b) ª√‘¡“≥
‡√‘Ë¡µâππ’È Ÿß°«à“√“¬ß“π¢Õß Eves et al. (1995) ·≈– Lyon
and Reddmann (2000)  ´÷Ëßæ∫«à“‡π◊ÈÕª≈“π‘≈ ·≈–
crawfish ∑’Ëµâ¡ ÿ°·≈â« ¡’ coliforms ‡∑à“°—∫ 2.2 ·≈–
√–À«à“ß 2.11-2.15 log cfu/g  µ“¡≈”¥—∫ ·µàª√‘¡“≥
coliforms ∑’Ë‰¥â®“°°“√∑¥≈Õßπ’È„°≈â‡§’¬ß°—∫ Mbarki
et al. (2009)  ∑’Ëæ∫«à“ª≈“ chub mackerel ¡’ coliforms
‡∑à“°—∫ 3.62  log cfu/ ª√‘¡“≥ coliforms „π‡π◊ÈÕª≈“π‘≈
·≈–‡π◊ÈÕª≈“¥ÿ°∑—Èß∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–
·∫∫ ÿ≠≠“°“» ‡æ‘Ë¡µ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“
(Figure 2a-b and Figure 3a-b) °“√‡æ‘Ë¡ª√‘¡“≥¢Õß
coliforms „π°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫ Anelich et al.
(2001) ·≈– Perez-Alonso et al. (2004) ∑’Ëæ∫«à“ª√‘¡“≥
coliforms ¢Õß‡π◊ÈÕª≈“¥ÿ°·Õø√‘°—π ·≈–ª≈“ Atlantic
pomfret ∑—Èß∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫
 ÿ≠≠“°“»‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“‡°Á∫√—°…“

S. aureus  ∑’Ëæ∫ªπ‡ªóôÕπ„πª≈“·≈à ¡“®“°≈¡
À“¬„®·≈–°“√ —¡º— ¢Õß∫ÿ§≈“°√„π “¬°“√º≈‘µ
√–À«à“ß°“√·ª√√Ÿª À“°ª√‘¡“≥ S. aureus ¡“°°«à“
4 log cfu/g ®—¥«à“‡ªìπÕ—πµ√“¬µàÕºŸâ∫√‘‚¿§ (Sallam,
2008) ·µà ”π—°ß“π¡“µ√∞“π ‘π§â“‡°…µ√·≈–
Õ“À“√·Ààß™“µ‘ (2548) °”Àπ¥¡“µ√∞“πª≈“·≈à·™à
‡¬◊Õ°·¢Áß (¡Õ°™. 7014-2548) „Àâ¡’ S. aureus ‰¥â‰¡à‡°‘π
2 log cfu/g ‡∑à“π—Èπ °“√∑¥≈Õßæ∫«à“ª√‘¡“≥ S. aureus
¢Õß‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’
Õ“°“»·≈–·∫∫ ÿ≠≠“°“» ‰¡à‡ª≈’Ë¬π·ª≈ß√–À«à“ß
°“√‡°Á∫√—°…“ (P>0.05) ‚¥¬ª√‘¡“≥ S. aureus „π‡π◊ÈÕ
ª≈“π‘≈∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫¡’Õ“°“»·≈–·∫∫ ÿ≠≠“°“»
‡¡◊ËÕ‡√‘Ë¡°“√∑¥≈Õß„π«—π∑’Ë 0 ‡∑à“°—∫ 0.96 ·≈– 0.94 log
cfu/g µ“¡≈”¥—∫ (Figure 2a-b)  à«π‡π◊ÈÕª≈“¥ÿ°∑’Ë
∫√√®ÿÀ’∫ÀàÕ·∫∫‡¥’¬«°—π ¡’ S. aureus ‡∑à“°—∫ 0.97 ·≈–
0.85 log cfu/g µ“¡≈”¥—∫ (Figure 3a-b) ª√‘¡“≥‡√‘Ë¡
µâπ„π‡π◊ÈÕª≈“π‘≈·≈–‡π◊ÈÕª≈“¥ÿ°µË”°«à“§à“ 2.30-2.36
log cfu/g ∑’Ëæ∫„π crawfish ́ ÷Ëßºà“π°“√µâ¡ ÿ°·≈â« (Lyon
and Reddmann, 2000) ∂÷ß·¡âª√‘¡“≥ S. aureus
„π‡π◊ÈÕª≈“∑—Èß Õß™π‘¥∑’Ë∫√√®ÿÀ’∫ÀàÕ∑—Èß Õß·∫∫ ®–‰¡à
≈¥≈ß√–À«à“ß°“√‡°Á∫√—°…“ ·µàª√‘¡“≥π’È¬—ß‰¡à‡°‘π 2 log
cfu/g ∑”„Àâºà“π¢âÕ°”Àπ¥µ“¡¡“µ√∞“πª≈“·≈à·™à
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‡¬◊Õ°·¢Áß √“¬ß“π¢Õß Jay (2000) °≈à“««à“ °“√‡®√‘≠
¢Õß S. aureus ®–‡°‘¥¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ ‘Ëß·«¥≈âÕ¡Õ¬Ÿà
√–À«à“ß 7-47.8 Õß»“‡´≈‡´’¬  ¥—ßπ—Èπ°“√‡°Á∫‡π◊ÈÕª≈“
∑—Èß Õß™π‘¥„ππÈ”·¢Áß ∑’ËÕÿ≥À¿Ÿ¡‘µË”°«à“ 7 Õß»“‡´≈‡ ’́¬ 
Õ“®∑”„Àâ·∫§∑’‡√’¬π’È‰¡à‡®√‘≠ ª√‘¡“≥®÷ß‰¡à‡ª≈’Ë¬π·ª≈ß
µ—Èß·µà‡√‘Ë¡µâπ®π ‘Èπ ÿ¥°“√∑¥≈Õß ·µàº≈°“√∑¥≈Õß
· ¥ß„Àâ‡ÀÁπ«à“ S. aureus ‰¡àµ“¬À√◊Õ≈¥ª√‘¡“≥≈ß
√–À«à“ß°“√‡°Á∫√—°…“„ππÈ”·¢Áß ¥—ßπ—ÈπÀ“°π”‡π◊ÈÕ
ª≈“ÕÕ°®“°πÈ”·¢Áß·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 7
Õß»“‡´≈‡´’¬  S. aureus Õ“®‡®√‘≠¢÷Èπ®π∂÷ß√–¥—∫∑’Ë
∑”„Àâ‡°‘¥Õ—πµ√“¬‰¥â

 √ÿª

°“√∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“» “¡“√∂™–≈Õ
°“√‡æ‘Ë¡ª√‘¡“≥¢Õß physchotrophic bacteria,
mesophilic bacteria, ·≈– coliforms „π‡π◊ÈÕª≈“π‘≈
·≈–ª≈“¥ÿ°·≈à·∫∫¡’Àπ—ß °“√∫√√®ÿ¥—ß°≈à“«‰¡à‰¥â‡Õ◊ÈÕ
µàÕ°“√‡®√‘≠¢Õß anaerobic bacteria ·≈–‰¡à¡’º≈µàÕ
ª√‘¡“≥ S. aureus ‡¡◊ËÕ„™âª√‘¡“≥ psychrotrophic
bacteria ‡ªìπ‡°≥±å„π°“√µ—¥ ‘πÕ“¬ÿ°“√‡°Á∫√—°…“ ‡π◊ÈÕ
ª≈“π‘≈·≈–ª≈“¥ÿ°∑’Ë∫√√®ÿÀ’∫ÀàÕ·∫∫ ÿ≠≠“°“»
¡’Õ“¬ÿ°“√‡°Á∫√—°…“‡æ‘Ë¡®“° 10 ‡ªìπ 13 «—π (‡æ‘Ë¡¢÷Èπ
30 ‡ªÕ√å‡´Áπµå) ·≈–‡æ‘Ë¡®“° 12 ‡ªìπ 16 «—π (‡æ‘Ë¡¢÷Èπ
33 ‡ªÕ√å‡´Áπµå)  µ“¡≈”¥—∫
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