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Abstract

Chicken-fish integrated cultivation system is a common practice in Thailand and Southeast Asian
countries. However, contamination of chicken manure in fish ponds may affect safety and quality of fish meat.
Total bacterial counts indicating fish quality and some pathogenic bacteria indicating fish safety were studied.
The studies showed that total bacterial counts in fish meat and water were 5.6x103  CFU/g and 1.8x104 CFU/ml,
respectively. Some pathogenic bacteria found in fish meat were Salmonella spp. (8x102  MPN/g), Vibrio cholerae
(1.5x103 MPN/g), and Staphylococcus aureus (4x102 CFU/g). Salmonella spp. (1.4x103 MPN/ml) and Vibrio
cholerae (3.9x102 MPN/ml) were found in the water as well. The considerably high population of human
pathogenic bacteria in raw fish meat may cause sickness in the person handling the meat. These preliminary data can
be used to warn the consumers about the safety of tilapia obtained from chicken-fish integrated ponds.
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∫∑§—¥¬àÕ

√–∫∫°“√‡≈’È¬ßª≈“·∫∫º ¡º “π√à«¡°—∫°“√‡≈’È¬ß‰°à‰¥â√—∫§«“¡π‘¬¡Õ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»‰∑¬·≈–‡Õ‡™’¬µ–«—πÕÕ°-
‡©’¬ß„µâ ·µà√–∫∫¥—ß°≈à“«´÷Ëß¡’°“√∂à“¬‡∑¢Õß ‘ËßªØ‘°Ÿ≈®“°‰°à≈ß„π∫àÕ≈’È¬ßª≈“ Õ“®°àÕ‡°‘¥ªí≠À“„π¥â“π§«“¡ª≈Õ¥¿—¬ ·≈–§ÿ≥¿“æ
¢Õß‡π◊ÈÕª≈“‰¥â ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥´÷Ëß‡ªìπ¥—™π’· ¥ß§ÿ≥¿“æ·≈–ª√‘¡“≥·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å´÷Ëß‡ªìπ¥—™π’· ¥ß§«“¡
ª≈Õ¥¿—¬ ®“°πÈ”„π∫àÕ‡≈’È¬ß·≈–‡π◊ÈÕª≈“π‘≈´÷Ëß¡“®“°°“√‡≈’È¬ß·∫∫º ¡º “π„µâ‡≈â“‰°à®“°°“√»÷°…“  æ∫«à“ ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥
„π‡π◊ÈÕª≈“·≈–πÈ”‡©≈’Ë¬ 5.6x103 CFU/g ·≈– 1.8x104 CFU/val  µ“¡≈”¥—∫ „π‡π◊ÈÕª≈“æ∫ Salmonella spp. (8x102 MPN/g),
Vibrio cholerae (1.5x103 MPN/g) ·≈– Staphylococcus aureus (4x102 CFU/g) ¡’°“√µ√«®æ∫ Salmonella spp.
(1.4x103 MPN/ml) ·≈– Vibrio cholerae (3.9x102 MPN/ml) „ππÈ”®“°∫àÕ‡≈’È¬ß¥â«¬ ª√‘¡“≥·∫§∑’‡√’¬°àÕ‚√§„π‡π◊ÈÕª≈“
Õ“®∑”„ÀâºŸâ∑’Ë —¡º— ‡π◊ÈÕª≈“‡®Á∫ªÉ«¬‰¥â  ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâππ’È‡µ◊Õπ„ÀâºŸâ∫√‘‚¿§√–¡—¥√–«—ß§«“¡ª≈Õ¥¿—¬®“°°“√∫√‘‚¿§ª≈“π‘≈∑’Ë‡≈’È¬ß„µâ‡≈â“‰°à

§” ”§—≠ :  º ¡º “π  ª≈“π‘≈  ‰°à  ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥  ·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å
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∫∑π”

°“√„™â¡Ÿ≈ —µ«å‡æ◊ËÕ°“√‡æ“–‡≈’È¬ß —µ«åπÈ”‰¥â√—∫
§«“¡π‘¬¡Õ¬à“ß°«â“ß¢«“ß„πÀ≈“¬ª√–‡∑» ‡™àπ ®’π
‰µâÀ«—π ≠’ËªÿÉπ ·≈–Œ—ß°“√’ (¬ÿæ‘π∑å ·≈–§≥–, 2545) ·µà
§«“¡π‘¬¡¡’¡“°„πª√–‡∑»·∂∫‡Õ‡™’¬ (Tapiador et al.,
1977) °“√‡≈’È¬ßª≈“·∫∫º ¡º “π°—∫°“√‡≈’È¬ß —µ«å∑’Ëæ∫
„πª√–‡∑»‰∑¬·∫àß‡ªìπ 2 ª√–‡¿∑‰¥â·°à °“√‡≈’È¬ßª≈“
„µâ§Õ°À¡Ÿ·≈–°“√‡≈’È¬ßª≈“„µâ§Õ°‰°à (¬ÿæ‘π∑å ·≈–§≥–,
2545)  «‘∏’¥—ß°≈à“«∑”„Àâ¡’°“√„™â∑’Ë¥‘π πÈ” ‡»…Õ“À“√ ·≈–
¡Ÿ≈ —µ«åÕ¬à“ß§ÿâ¡§à“ ‡π◊ËÕß®“°ª≈“À≈“¬™π‘¥ “¡“√∂°‘π
¡Ÿ≈À¡ŸÀ√◊Õ‰°à ·≈–‡»…Õ“À“√®“°À¡ŸÀ√◊Õ‰°à‰¥â‚¥¬µ√ß
πÕ°®“°π’È¡Ÿ≈ —µ«å¥—ß°≈à“«¬—ß∑”„Àâ‡°‘¥Õ“À“√∏√√¡™“µ‘
„π·À≈àßπÈ” ‰¥â·°à ·æ≈ß°åµÕπ™π‘¥µà“ßÊ ́ ÷Ëß “¡“√∂‡ªìπ
Õ“À“√ ª≈“‰¥â‡™àπ°—π ∂÷ß·¡â°“√∑”ø“√å¡·∫∫º ¡º “π
®– àß‡ √‘¡„Àâ¡’°“√„™â∑√—æ¬“°√Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ·µà
√–∫∫¥—ß°≈à“« Õ“®°àÕ‡°‘¥ªí≠À“„π¥â“π§«“¡ª≈Õ¥¿—¬
(safety) ·≈–§ÿ≥¿“æ (quality) ¢Õß —µ«åπÈ”∑’Ëº≈‘µ‰¥â
‡π◊ËÕß®“°Õ“®¡’ °“√ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬ª√‘¡“≥¡“°
‚¥¬‡©æ“–·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å (human bacterial
pathogen)

‚¥¬ª°µ‘„πª≈“∑’Ë‡≈’È¬ß„π∫àÕ´÷Ëß‰¡à¡’°“√‡≈’È¬ß
 —µ«å·∫∫º ¡º “π ¡’°“√æ∫·∫§∑’‡√’¬°àÕ‚√§À≈“¬™π‘¥
¥—ßµ—«Õ¬à“ß„π channel catfish ´÷Ëß‰¥â√—∫°“√»÷°…“Õ¬à“ß
°«â“ß¢«“ß  æ∫«à“¡’ Salmonella spp., Shigella spp.
·≈– Edwardsiella tarda (Andrews et al., 1977);
Listeria monocytogenes ·≈– Staphylococcus aureus
(Fernandes et al., 1997a; Cotton and Marshall
1998); Pseudomonas aeruginosa (Leung et al.,
1992); Aeromonas hydrophila (Leung et al., 1992;
Wang and Silva, 1999); Klebsiella pneumonia  ·≈–
Vibrio spp. (Fernandes et al., 1997b) °“√‡≈’È¬ß —µ«å
·∫∫º ¡º “π√à«¡°—∫°“√‡≈’È¬ßª≈“ Õ“®‡æ‘Ë¡§«“¡‡ ’Ë¬ß
¢ÕßºŸâ∫√‘‚¿§µàÕ°“√‰¥â√—∫·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å ‡æ√“–
πÕ°®“°·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å∑’Ëæ∫„πª≈“·≈â« ¬—ß¡’
·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬åÕ’°®”π«πÀπ÷Ëß¡“®“° —µ«å∫°∑’Ë
‡≈’È¬ß·∫∫º ¡º “π√à«¡°—∫ª≈“  ‡™àπ Salmonella spp.

∑’Ëæ∫∫√‘‡«≥≈”µ—« ∑“ß‡¥‘πÕ“À“√ ·≈– ¡Ÿ≈¢ÕßÀ¡Ÿ
(Huis inût Veld et al., 1994;  Jay, 2000) πÕ°®“°π’È
Salmonella spp. Õ“®¡“®“°ø“√å¡‡≈’È¬ß·≈–Õ“À“√ —µ«å
(Huis inût Veld et al., 1994;  Berends et  al., 1998)
 à«π„π‰°à¡’™’«‘µæ∫ Salmonella spp., Campylobacter
spp., Shigella spp., ·≈– Escherichia coli  (Sackey
et al., 2001) ·∫§∑’‡√’¬‡À≈à“π’ÈÕ“®¡’°“√ªπ‡ªóôÕπ„ππÈ”
∑’Ë„™â„π°“√‡≈’È¬ß —µ«åπÈ”‚¥¬¡’°“√ àßºà“π∑“ßÕÿ®®“√– À√◊Õ
Õ“®¡’°“√µ°¢Õß¢π/‡»…Õ“À“√∑’Ëªπ‡ªóôÕπ‡™◊ÈÕ≈ß‰ª„ππÈ”
À≈—ß®“°π—Èπ·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å Õ“® àßºà“π¡“¬—ß
¡πÿ…¬å√–À«à“ß°“√®—∫µâÕß —µ«åπÈ”¡’™’«‘µ À√◊Õº≈‘µ¿—≥±å
 —µ«åπÈ”¥‘∫ πÕ°®“°π’Èª≈“∑’Ë¡“®“°°“√‡≈’È¬ß·∫∫º ¡º “π
Õ“®¡’ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ (total bacteria counts)
∑’Ë‡ªìπ¥—™π’∫àß∫Õ°§ÿ≥¿“æ¢Õßª≈“„πª√‘¡“≥ Ÿß‡™àπ°—π
·∫§∑’‡√’¬¥—ß°≈à“«∑”„Àâ —µ«åπÈ”‡πà“‡ ’¬Õ¬à“ß√«¥‡√Á«
°“√«‘®—¬§√—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫
ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å
∫“ß™π‘¥„π‡π◊ÈÕª≈“π‘≈·≈–πÈ”∑’Ë¡“®“°°“√‡≈’È¬ß·∫∫
º ¡º “π√à«¡°—∫°“√‡≈’È¬ß‰°à

«‘∏’¥”‡π‘π°“√«‘®—¬

°“√‡°Á∫µ—«Õ¬à“ßª≈“·≈–πÈ”®“°∫àÕ‡≈’È¬ß
‡°Á∫µ—«Õ¬à“ßª≈“π‘≈®“° 3 ø“√å¡ (3 È́”) ∑’Ë¡’

°“√‡≈’È¬ßª≈“π‘≈º ¡º “π°—∫°“√‡≈’È¬ß‰°à‰¢à „π‡¥◊Õπ
‡¡…“¬π 2550 „™âª≈“π‘≈¢π“¥ 2-4 µ—«/°‘‚≈°√—¡ ®”π«π
6-8 µ—« ·≈–‡°Á∫µ—«Õ¬à“ßπÈ”®“°∫àÕ‡≈’È¬ß ª≈“·µà≈–µ—«
®–∂Ÿ°·¬°≈”‡≈’¬ß¡“¬—ßÀâÕßªØ‘∫—µ‘°“√„π°≈àÕßæ≈“ µ‘°
∑’Ëºà“π°“√¶à“‡™◊ÈÕ¥â«¬‡Õ∏‘≈·Õ≈°ÕŒÕ≈å‡¢â¡¢âπ √âÕ¬≈– 70
√–À«à“ß°“√≈”‡≈’¬ß¡’°“√‡µ‘¡πÈ”®“°∫àÕ‡≈’È¬ß„π°≈àÕß
·≈–‡°Á∫°≈àÕß„π≈—ßπÈ”·¢Áß

°“√«‘‡§√“–Àå∑“ß®ÿ≈™’««‘∑¬“
‡¡◊ËÕ¡“∂÷ßÀâÕßªØ‘∫—µ‘°“√ ª≈“∂Ÿ°¶à“‚¥¬°“√µ—¥

∫√‘‡«≥∑’Ë°√–¥Ÿ° —πÀ≈—ß‡™◊ËÕ¡°—∫°–‚À≈° ‚¥¬„™â¡’¥∑’Ë
ºà“π°“√¶à“‡™◊ÈÕ·≈â« ®“°π—Èπ∑”°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬
∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å„π‡π◊ÈÕª≈“·≈–



·°àπ‡°…µ√202 ªï∑’Ë 36 ©∫—∫æ‘‡»… 2551

πÈ”®“°∫àÕ‡≈’È¬ß ‚¥¬„™â¡’¥∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«µ—¥‡π◊ÈÕª≈“
∫√‘‡«≥≈”µ—«æ√âÕ¡‡°≈Á¥ ‚¥¬‰¡à„Àâµ—¥≈”‰ âª≈“·≈–
‡Àß◊Õ°ª≈“ ®“°π—ÈπÀ—Ëπ‡π◊ÈÕ‡ªìπ™‘Èπ‡≈Á°ª√‘¡“≥ 25 °√—¡
·≈–„ à „ππÈ”‡ªª‚µπ‡¢â¡¢âπ√âÕ¬≈– 0.1 ª√‘¡“≥
225 ¡‘≈≈‘≈‘µ√ ∑”°“√«‘‡§√“–ÀåÀ“ mesophilic bacteria
[colony count technique ‚¥¬„™âÕ“À“√ plate
count agar (BBL, Cockeysville, USA) ∫à¡ plate
∑’Ë 30 Õß»“‡´≈‡´’¬  48 ™—Ë«‚¡ß] µ“¡§”·π–π”¢Õß
Chytiri (2003), Staphylococcus aureus [colony
count technique ‚¥¬„™âÕ“À“√ Blair-Parker agar
(BBL, Cockeysville, USA) ∫à¡ plate ∑’Ë 35 + 1
Õß»“‡´≈‡ ’́¬  48 ™—Ë«‚¡ß] µ“¡§”·π–π”¢Õß American
Public Health Association (1992), Vibrio cholerae
[MPN technique ‚¥¬„™â 2% alkaline peptone water
µ“¡¥â«¬°“√ streak ∫π TCBS agar (BBL, Cockeysville,
USA) ∫à¡∑’Ë 35 Õß»“‡´≈‡´’¬  24 ™—Ë«‚¡ß ·≈– identify
typical colony ‚¥¬„™â API 20E (bioMerieux,
Hazelwood, MO, USA)] µ“¡§”·π–π”¢Õß American
Public Health Association (1992), Salmonella spp.
[MPN technique ‚¥¬„™â selenite cystine broth (BBL,
Cockeysville, USA) ·≈– streak ∫π bismuth sulfite

agar (BBL, Cockeysville, USA)  ·≈–∫à¡∑’Ë 35 Õß»“
‡´≈‡´’¬  24 ™—Ë«‚¡ß] µ“¡«‘∏’¢Õß Lukinmaa et al.
(2006)  ‡≈◊Õ° typical colony µ“¡¥â«¬°“√∑¥ Õ∫
∑“ß™’«‡§¡’ ‡™àπªØ‘°√‘¬“„π lysine iron agar slant (BBL,
Cockeysville, USA)  ·≈– triple sugar iron agar
slant  (BBL, Cockeysville, USA) µ“¡§”·π–π”¢Õß
American Public Health Association (1992)

º≈°“√»÷°…“

®“°°“√µ√«®ª√‘¡“≥·∫§∑’‡√’¬„π‡π◊ÈÕª≈“
·≈–πÈ”®“°°“√‡≈’È¬ßª≈“π‘≈º ¡º “π°—∫‰°à‰¢à æ∫
mesophilic bacteria ∑’Ëª√‘¡“≥ 5.6x103  CFU/g ·≈–
1.8x104 CFU/ml „π‡π◊ÈÕª≈“·≈–πÈ”µ“¡≈”¥—∫ æ∫
·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å™π‘¥ Salmonella spp. (8x102

MPN/g), Vibrio cholerae (1.5x103 MPN/g) ·≈–
Staphylococcus aureus  (4x102 CFU/g) „π‡π◊ÈÕª≈“
 à«ππÈ”„π∫àÕ‡≈’È¬ßæ∫ Salmonella spp. (1.4x103

MPN/ml) ·≈– Vibrio cholerae  (3.9x102 MPN/ml)
(Table 1) ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ ·≈–·∫§∑’‡√’¬°àÕ
‚√§„π¡πÿ…¬å‡©≈’Ë¬®“° 3 ø“√å¡· ¥ß„π Table 1

Table 1 Total bacterial counts and some human bacterial pathogens in fish meat and water
obtained from chicken-fish integrated ponds
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 √ÿª·≈–«‘®“√≥å

°“√∑¥≈Õßæ∫«à“·∫§∑’‡√’¬∑—ÈßÀ¡¥„π‡π◊ÈÕª≈“
(mesophilic bacteria) ¡’ª√‘¡“≥ 5.6x103 CFU/g ÷́Ëß
πâÕ¬°«à“§à“¡“µ√∞“π¢Õß°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å
(2536) ́ ÷Ëß°”Àπ¥«à“„π —µ«åπÈ”æ√âÕ¡∫√‘‚¿§µâÕß¡’·∫§∑’‡√’¬
∑—ÈßÀ¡¥‰¡à‡°‘π 1.0x106 CFU/g  ”À√—∫‡π◊ÈÕª≈“∑’Ë¡’
§ÿ≥¿“æ¥’ª√‘¡“≥·∫§∑’‡√’¬„π‡π◊ÈÕ®–Õ¬Ÿà√–À«à“ß 103-104

CFU/g (Al-Harbi and Uddin, 2005)  §à“∑’Ë‰¥â®“°°“√
∑¥≈Õß¡“®“°°“√µ—¥‡π◊ÈÕª≈“∫√‘‡«≥¢â“ß¢Õß≈”µ—« ‚¥¬
‰¡à∑”„Àâ‡π◊ÈÕ —¡º— °—∫‡Àß◊Õ°·≈– ‘ËßªØ‘°Ÿ≈„π ”‰ â
æ∫ª√‘¡“≥ ·∫§∑’‡√’¬µË” ‡¡◊ËÕ‡π◊ÈÕª≈“∑’ËÕ¬Ÿà„π ¿“æª≈Õ¥
‡™◊ÈÕ —¡º— °—∫‡Àß◊Õ° ÷́Ëß¡’‡¡◊Õ°∑’Ë – ¡·∫§∑’‡√’¬‰¥â¥’·≈–
 ”‰ â ´÷Ëß‡ªìπ·À≈àß – ¡‡»…Õ“À“√ (Huss, 1995) „π
¢≥–™”·À≈– Õ“®∑”„Àâ‡π◊ÈÕª≈“‡°‘¥°“√ªπ‡ªóôÕπ‡æ‘Ë¡¢÷Èπ
®πª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥„π‡π◊ÈÕª≈“À≈—ß™”·À≈–
 Ÿß°«à“¡“µ√∞“π °”Àπ¥ ‡π◊ÈÕª≈“π‘≈®“°°“√‡°Á∫µ—«Õ¬à“ß
µ√«®æ∫ Salmonella spp. ·≈– Vibrio cholerae ∑”„Àâ
ª≈“¥—ß°≈à“«‰¡àºà“π¡“µ√∞“π¢Õß°√¡«‘∑¬“»“ µ√å
°“√·æ∑¬å (2536)„π¥â“π§«“¡ª≈Õ¥¿—¬ ‡π◊ËÕß®“°µ“¡
¡“µ√∞“π°”Àπ¥«à“µâÕß‰¡àæ∫ Salmonella spp. ·≈–
Vibrio cholerae „π —µ«åπÈ”æ√âÕ¡∫√‘‚¿§‡¡◊ËÕ ÿà¡¡“µ√«®
25 °√—¡  Salmonella spp. ·≈– Vibrio cholerae
∑’Ëæ∫Õ“®ªπ‡ªóôÕπ®“°πÈ”∑’Ë¡’¡Ÿ≈‰°àº ¡Õ¬Ÿà πÕ°®“°π’È
‡¡◊ËÕºŸâ∫√‘‚¿§™”·À≈–ª≈“ °“√ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬
¥—ß°≈à“« ¡’‚Õ°“ ‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°‡π◊ÈÕª≈“ —¡º— °—∫‡Àß◊Õ°
·≈–≈”‰ â
     °“√«—¥ª√‘¡“≥·∫§∑’‡√’¬„ππÈ”®“°∫àÕ‡≈’È¬ßª≈“π‘≈
·∫∫º ¡º “πæ∫ mesophilic bacteria ª√‘¡“≥
1.8x104 CFU/ml  §à“¥—ß°≈à“«„°≈â‡§’¬ß°—∫√“¬ß“π¢Õß
Al-Harbi (2003) ÷́Ëßæ∫«à“·∫§∑’‡√’¬„ππÈ”∑’Ë„™â„π°“√
‡≈’È¬ßª≈“π‘≈„πª√–‡∑»´“Õÿ¥‘Õ“√“‡∫’¬¡’ª√‘¡“≥ 1.8 x102

∂÷ß 6.0 x 104 CFU/ml  à«π Khalit and Hussein
(1997) æ∫«à“·∫§∑’‡√’¬∑—ÈßÀ¡¥∑’Ëæ∫„ππÈ”∑‘Èß®“°™ÿ¡™π
∑’Ë∫”∫—¥·≈â« ´÷Ëß„™â‡æ◊ËÕ‡≈’È¬ßª≈“π‘≈„πª√–‡∑»Õ’¬‘ªµå
¡’ª√‘¡“≥ 3x103 CFU/ml ®“°°“√∑¥≈Õßπ’Èæ∫«à“πÈ”∑’Ë
„™â„π°“√‡≈’È¬ßª≈“·∫∫º ¡º “π¡’ Salmonella spp.

·≈– Vibrio cholera ∑’Ë‡ªìπ·∫§∑’‡√’¬°àÕ‚√§„π¡πÿ…¬å
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¢≥–®—∫ª≈“ À√◊ÕÕ“® àßºà“π¡“¬—ßª≈“·≈â«µàÕ¡“∂÷ß¡πÿ…¬å
¢≥–™”·À≈–ª≈“  πÈ”∑’Ë„™â„π°“√‡≈’È¬ßª≈“·∫∫º ¡º “π
¡’°“√ªπ‡ªóôÕπ¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π¢Õß Khalit
and Hussein (1997) ÷́Ëßæ∫«à“‰¡à¡’ Salmonella spp.
„ππÈ”∑‘Èß®“°™ÿ¡™π∑’Ë∫”∫—¥·≈â«„πª√–‡∑»Õ’¬‘ªµå ¢âÕ¡Ÿ≈∑’Ë‰¥â
®“°°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß
§«√‡µ◊ÕπºŸâ∫√‘‚¿§„Àâ√–«—ß°“√‰¥â√—∫‡™◊ÈÕ®“°ª≈“∑’Ë¡“®“°
°“√‡≈’È¬ß·∫∫º ¡º “π ‚¥¬√–À«à“ß°“√®—∫ª≈“§«√√–«—ß
‰¡à„ÀâπÈ”‡¢â“ª“°·≈–Õ“∫πÈ”™”√–√à“ß°“¬„Àâ –Õ“¥∑ÿ°§√—Èß
À≈—ß°“√®—∫ª≈“ √–À«à“ß°“√™”·À≈–À√◊Õ·ª√√Ÿªª≈“
§«√„ à∂ÿß¡◊Õ∑ÿ°§√—Èß ·≈–≈â“ß¡◊Õ„Àâ –Õ“¥À≈—ß°‘®°√√¡
¥—ß°≈à“« πÕ°®“°π’È¬—ß§«√¡’°“√»÷°…“«‘∏’∑”§«“¡ –Õ“¥
ª≈“ (depuration) °àÕππ”ÕÕ°®”Àπà“¬„ÀâºŸâ∫√‘‚¿§Õ’°¥â«¬
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