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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å„π°“√§—¥·¬°·≈–»÷°…“ ¡∫—µ‘¢Õß·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß°√¥Õ‘π∑√’¬å

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ Aeromonas hydrophila ∑’Ë°àÕ‚√§„πª≈“‡æ◊ËÕ„™â‡ªìπ‚ª√‰∫‚Õµ‘°„πÕπ“§µ º≈°“√»÷°…“

æ∫«à“ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ¢Õßª≈“·≈– ‘Ëß·«¥≈âÕ¡∑’Ëª≈“Õ“»—¬Õ¬Ÿà ·≈–®“°·∫§∑’‡√’¬·≈§µ‘°

∑’Ë·¬°‰¥â∑—ÈßÀ¡¥ 30 ‰Õ‚´‡≈µ æ∫«à“¡’ 3 ‰Õ‚´‡≈µ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ‰¥â §◊Õ FNE-1,

FNE-2 ·≈– FNE-3  ́ ÷Ëß¡’§à“°“√¬—∫¬—Èß (% Inhibition ratio) ‡∑à“°—∫ 20.0%, 15.7% ·≈– 15.7% µ“¡≈”¥—∫ ·∫§∑’‡√’¬

·≈§µ‘° FNE-1, FNE-2 ·≈– FNE-3 ¬âÕ¡µ‘¥ ’·°√¡∫«° √Ÿª√à“ß°≈¡ ‡√’¬ßµ—«Õ¬Ÿà‡ªìπ§ŸàÀ√◊Õ‡ªìπ°≈ÿà¡  “¡“√∂ √â“ß

‡Õπ‰´¡å·§∑µ“‡≈  ‡®√‘≠‰¥â„π pH 9 ·≈–∑πµàÕ 10% NaCl  ”À√—∫°“√∑¥ Õ∫ ¡∫—µ‘∑“ß™’«‡§¡’∑’Ë∑¥ Õ∫¥â«¬

™ÿ¥µ√«® Õ∫ Api 20E æ∫«à“ FNE-2 ·≈– FNE-3 ¡’ ¡∫—µ‘∑’Ë‡À¡◊Õπ°—π §◊Õ„Àâº≈∫«°µàÕ ADH, TDA, VP, GLU,

MAN, INO, SOR, RHA, SAC, MEL, AMY ·≈– ARA  à«π FNE-1 ¡’§«“¡·µ°µà“ß°—∫ FNE-2 ·≈– FNE-3

∑’Ë„Àâº≈≈∫µàÕ ADH, VP ·≈– AMY º≈°“√»÷°…“ “¡“√∂√–∫ÿ«à“·∫§∑’‡√’¬·≈§µ‘°∑—Èß “¡®—¥Õ¬Ÿà„π®’π—  Pediococcus

sp.  ‡¡◊ËÕ»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õß pH „π™à«ß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈§µ‘°∑—Èß “¡™π‘¥æ∫«à“¡’°“√≈¥≈ß

¢Õß pH ®“° 4.8 ‡ªìπ 3.2 „π™—Ë«‚¡ß∑’Ë 0-32 ®“°π—Èπ pH ‡æ‘Ë¡¢÷Èπ‡ªìπ 5.4 „π™—Ë«‚¡ß∑’Ë 48-72 ‡¡◊ËÕ∑¥ Õ∫Õ“À“√

‡≈’È¬ß·∫§∑’‡√’¬·≈§µ‘°∑’Ëª√—∫‡ªìπ 6.5 æ∫«à“‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ‰¥â¥—ßπ—Èπ°≈‰°Àπ÷Ëß

„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila §◊Õ  ¿“«–°√¥∑’Ë‡°‘¥®“°°“√ √â“ß°√¥Õ‘π∑√’¬å¢Õß·∫§∑’‡√’¬·≈§µ‘°

FNE-1, FNE-2 ·≈– FNE-3

1 Õ“®“√¬å  “¬«‘™“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ «‘∑¬“‡¢µÀπÕß§“¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2 π—°»÷°…“√–¥—∫ª√‘≠≠“µ√’  “¬«‘™“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ «‘∑¬“‡¢µÀπÕß§“¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
3 ºŸâ™à«¬»“ µ√®“√¬å ¿“§«‘™“™’«‡§¡’ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
* corresponding author, e-mail: sutqua@nkc.kku.ac.th

03 11/13/09, 2:09 PM811



812 °“√·¬°·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß°√¥Õ‘π∑√’¬å¬—∫¬—Èß‡™◊ÈÕ Aeromonas hydrophila

®“°≈”‰ âª≈“π‘≈ (Oreochromis niloticus)

«“√ “√«‘®—¬ ¡¢. 14 (9) : °—π¬“¬π 2552

Abstract

In this study lactic acid bacteria (LAB) that produced organic acids and possessed anti-Aeromonas

hydrophila activity, which might be used as a probiotic, were isolated and the biological properties of these

bacteria studied. The results show that the quantity of LAB depends on the age and environment of the fish.

Out of 30 LAB isolates, 3 isolates (FNE-1, FNE-2 and FNE-3) exhibited anti-Aeromonas hydrophila activity

with % inhibition ratios of 20.0%, 15.7% and 15.7%, respectively. All three LAB isolates were gram positive

cocci, arranged in two or more cells, produced catalase, grew in culture medium of pH 9 and resisted 10%

NaCl. In addition, biochemical study by Api 20E assay showed that FNE-2 and FNE-3 were similar in giving

positive results to ADH, TDA, VP, GLU, MAN, INO, SOR, RHA, SAC, MEL, AMY and ARA, while FNE-

1 differed from FNE-2 and FNE-3 only in yielding negative results on ADH and AMY. The results clearly

identify that these LAB are Pediococcus sp. The bacterial growth and pH changes in a time course of 72 h

were also studied. The results show a pH reduction from 4.8 to 3.2 during 0-32 h of bacterial culture, which

gradually increased to 5.4 during 48-72h. The LAB culture, pH adjusted to 6.5, exhibited no anti- A.

hydrophila activity, which suggests that the acidic environment produced by LAB is one of the mechanisms for

inhibiting A. hydrophila growth.

§” ”§—≠: ·∫§∑’‡√’¬·≈§µ‘°, °√¥Õ‘π∑√’¬å, ·Õ‚√‚¡·π ‰Œ‚¥√øî≈“, ª≈“π‘≈

Keywords: Lactic acid bacteria, Organic acids, Aeromonas hydrophila, Nile tilapia (Oreochromis niloticus)

∫∑π”

ªí≠À“Àπ÷Ëß∑’Ë¡—°æ∫„πø“√å¡‡æ“–‡≈’È¬ß —µ«åπÈ”

§◊Õªí≠À“°“√µ‘¥‡™◊ÈÕ°àÕ‚√§„π —µ«åπÈ” ∑”„Àâ‡°…µ√°√

µâÕß Ÿ≠‡ ’¬√“¬‰¥â·≈–¡’µâπ∑ÿπ°“√º≈‘µ Ÿß¢÷Èπ„π°“√

ªÑÕß°—πÀ√◊Õ√—°…“ —µ«åπÈ”∑’Ëµ‘¥‚√§  à«π„À≠à‡ªìπ°“√

„™â “√‡§¡’·≈–¬“ªØ‘™’«π– ÷́ËßπÕ°®“°¡’√“§“ Ÿß·≈â«

¬—ß∑”„Àâ‡°‘¥°“√µ°§â“ß¢Õß “√‡§¡’„π ‘Ëß·«¥≈âÕ¡

 àßº≈„Àâ‡°‘¥ªí≠À“¡≈æ‘…∑“ß¥‘π·≈–πÈ”  “√‡§¡’

µ°§â“ß„π‡π◊ÈÕ —µ«å·≈–º≈‘µ¿—≥±å®“°‡π◊ÈÕ —µ«å∑’Ë¡’

Õ—πµ√“¬µàÕºŸâ∫√‘‚¿§ ·≈–‰¡à “¡“√∂ àß®”Àπà“¬

„πµ≈“¥µà“ßª√–‡∑» (≥—Ø∞“, 2549; Purivirojkul et

al., 2005) ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë°”≈—ß‰¥â√—∫§«“¡ π„®

„π°“√·°âªí≠À“¢â“ßµâπ §◊Õ°“√„Àâ —µ«åπÈ”°‘πÕ“À“√

∑’Ëº ¡°—∫‚ª√‰∫‚Õµ‘° (Probiotic) ‡æ◊ËÕªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ°àÕ‚√§„π —µ«åπÈ”‚¥¬‰¡àµâÕß„™â “√‡§¡’

´÷Ë ß«‘∏’π’ÈπÕ°®“°®–™à«¬‡æ‘Ë¡·≈–ª√—∫ ¡¥ÿ≈¢Õß

®ÿ≈‘π∑√’¬å∑’Ë¡’ª√–‚¬™πå„Àâ‡À¡“– ¡µàÕ°“√°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—π¢Õß —µ«åπÈ”·≈â« ¬—ß∑”„Àâ‡°‘¥°“√ √â“ß “√

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§„πµ—« —µ«åπÈ”Õ’°¥â«¬

‚¥¬∑—Ë«‰ª„π≈”‰ â¢Õß —µ«åπÈ”¡’®ÿ≈‘π∑√’¬å∑’Ë ‡√’¬°«à“

‡™◊ÈÕª√–®”∂‘Ëπ (Normal flora) ª√–¡“≥ 3 x 108 ‡´≈≈å

µàÕÕÿ®®“√– 1 °√—¡ (Hoshino, 2001) ®ÿ≈‘π∑√’¬å‡À≈à“π’È

¡’ª√–‚¬™πåµàÕ°“√™à«¬¬àÕ¬Õ“À“√ °“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ

°àÕ‚√§„π∑“ß‡¥‘πÕ“À“√ °“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π

·≈–°“√ —ß‡§√“–Àå«‘µ“¡‘π∑’Ë‡ªìπª√–‚¬™πåµàÕ√à“ß°“¬

‡™◊ÈÕª√–®”∂‘Ëπ‡À≈à“π’È®÷ß¡’ª√–‚¬™πå·≈– àßº≈¥’µàÕ

 ÿ¢¿“æ¢Õß —µ«åπÈ” (Buntin et al., 2008) ‡™◊ÈÕª√–®”∂‘Ëπ

„π≈”‰ â∑’Ë‰¥â√—∫§«“¡ π„®„π°“√π”‰ª„™âª√–‚¬™πå

¡“°°≈ÿà¡Àπ÷Ëß §◊Õ °≈ÿà¡·∫§∑’‡√’¬·≈§µ‘° (Lactic acid

bacteria; LAB) ÷́Ëß¡’√“¬ß“π«à“·∫§∑’‡√’¬°≈ÿà¡π’Èº≈‘µ

‡ªª‰∑¥åÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ ‡™àπ ·∫§‡∑Õ√‘‚Õ ‘́π

(Bacteriocin) ·≈–°√¥Õ‘π∑√’¬åÀ≈“¬™π‘¥ (‚¥¬‡©æ“–

°√¥·≈§µ‘°)  “¡“√∂π”‰ª„™â„π°“√ªÑÕß°—π°“√µ‘¥

‡™◊ÈÕ·∫§∑’‡√’¬∫“ß™π‘¥¢Õß —µ«åπÈ”‰¥â (Beasley, 2004)

·∫§∑’‡√’¬·≈§µ‘°¬—ß “¡“√∂™à«¬≈¥§«“¡‡ªìπæ‘…
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´

¢Õß “√‡¡·∑∫Õ‰≈∑å∑’Ë‡ªìπæ‘… ‡™àπ °“√¬àÕ¬‰∫‚Õ

®’π‘°‡Õ¡’π (Biogenic amine) ·≈– “√°àÕ¿Ÿ¡‘·æâ

∑’Ë‡ªìπæ‘… „Àâ‡ªìπ°√¥Õ–¡‘‚π °√¥Õ‘π∑√’¬å ·≈–·°Á 

πÕ°®“°π’È·∫§∑’‡√’¬·≈§µ‘°¬—ß “¡“√∂ —ß‡§√“–Àå “√

∑’Ë‡ªìπª√–‚¬™πå ‡™àπ ‡Õπ‰´¡å «‘µ“¡‘π ·≈– “√µâ“π

Õπÿ¡Ÿ≈Õ‘ √– (Beasley, 2004) ·∫§∑’‡√’¬·≈§µ‘°¡’Õ¬Ÿà

„πÀ≈“¬®’π—  ‡™àπ Streptococcus, Enterococcus,

Lactobacillus, Pediococcus, Aerococcus, Leuconostoc

Canobacterium, Lactococcus, Lactosphaera,

Melissococcus ·≈– Oenococcus ‡ªìπµâπ (Beasley,

2004) ´÷Ëß¡’√“¬ß“π°“√«‘®—¬∂÷ß·∫§∑’‡√’¬À≈“¬™π‘¥

∑’Ëπ”¡“„™â‡ªìπ‚ª√‰∫‚Õµ‘°„π —µ«åπÈ” ‡™àπ Pediococcus

acidilactici ∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ Staphylococcus aureus

(Ratanapibulsawat et al., 2005) ·≈–°“√„™â Bacillus

pumilus, B. sphaericus ·≈– B. subtilis „π°ÿâß

(Purivirojkul et al., 2005)

„π°≈ÿà¡ —µ«åπÈ”®◊¥ ª≈“π‘≈ (Oreochromis

niloticus) ‡ªìπ —µ«å‡»√…∞°‘®∑’Ë ”§—≠·≈–π‘¬¡‡æ“–‡≈’È¬ß

¡“°™π‘¥Àπ÷Ëß¢Õßª√–‡∑»‰∑¬ ‡π◊ËÕß®“°·æ√à¢¬“¬

æ—π∏ÿåßà“¬ ¡’√ ™“µ‘¥’ ·≈– “¡“√∂‡æ“–‡≈’È¬ß‰¥â„π

∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑» √«¡∂÷ß„πæ◊Èπ∑’Ë®—ßÀ«—¥ÀπÕß§“¬

‚¥¬°“√‡æ“–‡≈’È¬ß„π∫√‘‡«≥π’Èπ‘¬¡°“√‡≈’È¬ßª≈“π‘≈

·∫∫°√–™—ß„π·¡àπÈ”‚¢ß „π‡¢µ∫â“π‡¥◊ËÕ Õ”‡¿Õ‡¡◊Õß

®—ßÀ«—¥ÀπÕß§“¬ æ∫°“√‡æ“–‡≈’È¬ßª≈“π‘≈·∫∫°√–™—ß

®”π«π¡“° ‡°…µ√°√ à«π„À≠à„Àâ “√‡§¡’·≈–

¬“ªØ‘™’«π–·°àª≈“∑’Ë ‡æ“–‡≈’È¬ß„π∫àÕÕπÿ∫“≈·≈–

„π°√–™—ß ‚¥¬¡’°“√„™â “√‡§¡’·≈–¬“ªØ‘™’«π–

°—∫≈Ÿ°ª≈“«—¬Õπÿ∫“≈®π∂÷ß 1 ‡¥◊Õπ‡æ◊ËÕªÑÕß°—π‚√§µ‘¥‡™◊ÈÕ

„π∑“ß‡¥‘πÕ“À“√∑’Ë∑”„Àâª≈“¡’Õ“°“√∑âÕßÕ◊¥ ∑âÕß∫«¡

Õ“À“√‰¡à¬àÕ¬ ‰¡à°‘πÕ“À“√ µ“‚ªπ ¡’πÈ”‡À≈◊Õß

„π™àÕß∑âÕß ‰µ∫«¡ ‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ Aeromonas

hydrophila, Corynebacterium sp. ·≈– Streptococcus

sp. πÕ°®“°°“√„™â “√‡§¡’·≈–¬“ªØ‘™’«π–‡À≈à“π’È

®–∑”„Àâ¡’§à“„™â®à“¬„π°“√‡æ“–‡≈’È¬ß∑’Ë Ÿß·≈â« ¬—ß°àÕ„Àâ‡°‘¥

°“√ªπ‡ªóôÕπ¢Õß “√‡§¡’·≈–¬“ªØ‘™’«π–„π·¡àπÈ”‚¢ß

´÷Ëß‡ªìππÈ”∑’Ë∂Ÿ°π”‰ª„™â„π°“√Õÿª‚¿§·≈–∫√‘‚¿§¢Õß

ª√–™“™π„π∫√‘‡«≥ Õß™“¬Ωíòß·≈–æ◊Èπ∑’Ë„°≈â‡§’¬ß

·≈–Õ“®∑”„Àâ‡°‘¥ªí≠À“ ÿ¢¿“æ¢Õßª√–™“™π„π

∫√‘‡«≥¥—ß°≈à“«‰¥â  ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å

„π°“√»÷°…“‡™◊ÈÕ‚ª√‰∫‚Õµ‘°‡æ◊ËÕ∑¥·∑π “√‡§¡’

·≈–¬“ªØ‘™’«π– ”À√—∫°“√‡æ“–‡≈’È¬ßª≈“π‘≈·∫∫

°√–™—ß¢Õß‡°…µ√°√„πæ◊Èπ∑’Ë ‚¥¬∑”°“√§—¥·¬°

·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

A. hydrophila ®“°∑“ß‡¥‘πÕ“À“√ª≈“π‘≈  ”À√—∫

æ—≤π“‰ª Ÿà‚ª√‰∫‚Õµ‘°∑’Ë‡À¡“– ¡µàÕ°“√‡æ“–‡≈’È¬ß

ª≈“π‘≈„π«—¬Õπÿ∫“≈∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ„π

∑“ß‡¥‘πÕ“À“√ Ÿß ∑”„Àâ “¡“√∂≈¥°“√µ‘¥‡™◊ÈÕ·≈–

‡æ‘Ë¡Õ—µ√“°“√√Õ¥¢Õß≈Ÿ°ª≈“‚¥¬‰¡àµâÕß„™â “√‡§¡’

À√◊Õ¬“ªØ‘™’«π–  àßº≈„Àâµâπ∑ÿπ°“√º≈‘µ≈¥≈ß

≈¥ “√µ°§â“ß„πª≈“·≈–º≈‘µ¿—≥±åª≈“ ·≈–

≈¥ªí≠À“°“√ªπ‡ªóôÕπ„π ‘Ëß·«¥≈âÕ¡

«‘∏’°“√«‘®—¬

°“√‡°Á∫µ—«Õ¬à“ß

‡°Á∫µ—«Õ¬à“ßª≈“π‘≈ 3 °≈ÿà¡Ê ≈– 6 °‘‚≈°√—¡

‚¥¬°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2 §◊Õ ª≈“π‘≈«—¬ 1 ‡¥◊Õπ

(FN1) ·≈–«—¬ 4 ‡¥◊Õπ (FN4) µ“¡≈”¥—∫ ´÷Ëß‡≈’È¬ß

·∫∫°√–™—ß„π·¡àπÈ”‚¢ß ∫√‘‡«≥µ”∫≈∫â“π‡¥◊ËÕ Õ”‡¿Õ

∑à“∫àÕ ®—ßÀ«—¥ÀπÕß§“¬  à«π°≈ÿà¡∑’Ë 3 §◊Õ ª≈“π‘≈«—¬

4 ‡¥◊Õπ∑’Ë‡≈’È¬ß·∫∫∏√√¡™“µ‘„π∫àÕ¥‘π∑’Ë¡’°“√‡≈’È¬ß‰°à

‡Àπ◊Õ∫àÕ (FNE) ‡¢µµ”∫≈‡«’¬ß§ÿ° Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥

ÀπÕß§“¬ ‚¥¬ª√–¡“≥Õ“¬ÿª≈“«—¬ 4 ‡¥◊Õπ®“°

πÈ”Àπ—°∑’Ë 800 °√—¡/µ—«

°“√·¬° «—¥ª√‘¡“≥ ·≈–√–∫ÿ™π‘¥

‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘°

·¬°°√–‡æ“–·≈–≈”‰ â®“°ª≈“„π·µà≈–°≈ÿà¡

∑’Ë¡’πÈ”Àπ—°°≈ÿà¡≈– 6 °‘‚≈°√—¡ ®“°π—Èππ”°√–‡æ“–

·≈–≈”‰ â¢Õßª≈“¡“∫¥„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕßªíòπ

™—Ëßµ—«Õ¬à“ß∑’Ëªíòπ‰¥â®“°µ—«Õ¬à“ß„π·µà≈–°≈ÿà¡ª√‘¡“≥

25 °√—¡¡“º ¡°—∫ 0.85% NaCl ª√‘¡“µ√ 225 ¡≈.

‡®◊Õ®“ß„Àâ¡’§«“¡‡¢â¡¢âπ≈¥≈ß§√—Èß≈– 10 ‡∑à“¥â«¬ 0.85%

NaCl ‡æ◊ËÕ„Àâ‰¥âµ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπ 1 x10 -1 - 1x10-9

°√—¡/¡≈. π”µ—«Õ¬à“ß·µà≈–§«“¡‡¢â¡¢âπª√‘¡“µ√ 0.1 ¡≈.
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814 °“√·¬°·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß°√¥Õ‘π∑√’¬å¬—∫¬—Èß‡™◊ÈÕ Aeromonas hydrophila

®“°≈”‰ âª≈“π‘≈ (Oreochromis niloticus)

«“√ “√«‘®—¬ ¡¢. 14 (9) : °—π¬“¬π 2552

¡“°√–®“¬∫πÕ“À“√ MRS (de Mann Rogosa Sharpe;

Difgo, USA) §«“¡‡¢â¡¢âπ≈– 3 ‡æ≈∑ ∫à¡∑’Ë 30 oC

π“π 24-48 ™—Ë«‚¡ß π—∫®”π«π‚§‚≈π’∑—ÈßÀ¡¥

®“°π—Èπ·¬°‚§‚≈π’∑’Ëπà“®–‡ªìπ·∫§∑’‡√’¬·≈§µ‘°

§◊Õ ¡’‚§‚≈π’ ’¢“« ≈—°…≥–°≈¡πŸπ ¢Õ∫‡√’¬∫ ·≈–

¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 3-5 ¡¡. ¡“∑¥ Õ∫‡∫◊ÈÕßµâπ

«à“‡ªìπ·∫§∑’‡√’¬·≈§µ‘°¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π

‡ªÕ√åÕÕ°‰´¥å π”·∫§¡’‡√’¬·≈°µ‘°∑’Ë‰¥â¡“»÷°…“√Ÿª√à“ß

°“√‡√’¬ßµ—« ·≈–§ÿ≥ ¡∫—µ‘°“√µ‘¥ ’·°√¡ ∑”°“√√–∫ÿ

™π‘¥¢Õß·∫§∑’‡√’¬·≈§µ‘°¥â«¬™ÿ¥∑¥ Õ∫ Api 20E

(π¿¥≈, 2549) πÕ°®“°π’È∑”°“√∑¥ Õ∫§«“¡

 “¡“√∂„π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬∑’Ë pH = 9 ·≈–

§«“¡ “¡“√∂„π°“√∑πµàÕ “√≈–≈“¬ 10% NaCl

‡°Á∫√—°…“·∫§¡’‡√’¬·≈°µ‘°„πÕ“À“√‡À≈« MRS

∑’Ë¡’°≈’‡´Õ√Õ≈ 30% ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -30 oC

°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß

‡™◊ÈÕ Aeromonas hydrophila

°“√∑¥ Õ∫·∫§¡’‡√’¬·≈°µ‘°∑’Ë “¡“√∂

¬—∫¬—Èß‡™◊ÈÕ Aeromonas hydrophila (TISTR 1321,

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’·Ààß™“µ‘)

‡∫◊ÈÕßµâπ¥â«¬«‘∏’ Agar layer assay (Nair and Surendram,

2005) ‚¥¬‡≈’È¬ß‡™◊ÈÕ A. hydrophila „πÕ“À“√‡À≈«

TSB (Tryptic soy broth) ·≈–‡≈’È¬ß·∫§¡’‡√’¬·≈°µ‘°

∑’Ë·¬°‰¥â„πÕ“À“√‡À≈« MRS ∑’Ë 30oC π“π 24 ™—Ë«‚¡ß

π”·∫§¡’‡√’¬·≈°µ‘°¡“ 0.1 ¡≈. ¡“°√–®“¬∫πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ·¢Áß MRS ®“°π—Èπ‡∑∑—∫¥â«¬ TSA soft agar

∑’Ëº ¡‡™◊ÈÕ A. hydrophila ª√‘¡“≥ 1 ¡≈. ∑’Ë§«“¡¢ÿàπ

‡∑à“°—∫ Mcfarland No. 0.5 π”‰ª∫à¡∑’Ë 30oC π“π

24-48 ™—Ë«‚¡ß §à“°“√¬—∫¬—Èß·∫§∑’‡√’¬ A. hydrophila

«—¥®“°¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‚´π„  (Clear zone)

∑’Ë‡°‘¥¢÷Èπ

 ”À√—∫°“√∑¥ Õ∫«à“°“√¬—∫¬—Èß‡™◊ÈÕ A. hydrophila

‡°‘¥®“° ¿“«–∑’Ë‡ªìπ°√¥®“°°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

·≈§µ‘°À√◊Õ‰¡à »÷°…“‚¥¬„™â«‘∏’ Agar well diffusion

assay (Vaseeharan and Ramasamy, 2003 ) ∑”°“√

‡≈’È¬ß‡™◊ÈÕ A. hydrophila „πÕ“À“√‡À≈« TSB ·≈–

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘°∑’ËµâÕß°“√∑¥ Õ∫„πÕ“À“√

‡À≈« MRS ∑’Ë 30oC π“π 24 ™—Ë«‚¡ß  ª√—∫§«“¡¢ÿàπ

¢Õß‡™◊ÈÕ A. hydrophila „Àâ‡∑à“°—∫ Mcfarland No. 0.5

π”¡“ 0.1 ¡≈. °√–®“¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß TSA

‡®“–À≈ÿ¡¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 8 ¡¡. π”

·∫§∑’‡√’¬·≈§µ‘°„πÕ“À“√‡À≈«¢â“ßµâπ∑’Ë‰¡àª√—∫ pH

·≈–∑’Ëª√—∫ pH ‡∑à“°—∫ 6.5 ¡“‡µ‘¡≈ß„πÀ≈ÿ¡Ê≈– 120

‰¡‚§√≈‘µ√ ∫à¡∑’Ë 30oC π“π 24 ™—Ë«‚¡ß ‚¥¬„™â

Õ“À“√‡À≈« MRS ‡ªìπ™ÿ¥§«∫§ÿ¡·∫∫≈∫ (Negative

control) ·≈–„™â¬“ªØ‘™’«π– Chloramphenicol disk

¢π“¥ 30 ¡‘≈≈‘°√—¡ ‡ªìπ™ÿ¥§«∫§ÿ¡·∫∫∫«° (Positive

control) §”π«≥°“√¬—∫¬—Èß‡ªìπ§à“ % Inhibition ratio

(IR) ‡∑’¬∫°—∫ positive control ®“° Ÿµ√ (Kwantrairat,

1999)

  %IR =
(Ø ‚´π„ ¢Õß‡™◊ÈÕ∑¥ Õ∫ - ØÀ≈ÿ¡) x 100

(Ø‚´π„ ¢Õß¬“ªØ‘™’«π– - Ø¢Õß·ºàπ Disk)

°“√»÷°…“°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈§µ‘°

‡≈’È¬ß·∫§∑’‡√’¬·≈§µ‘°„πÕ“À“√‡À≈« MRS

∑’Ë 30oC π“π 24 ™—Ë«‚¡ß ¥Ÿ¥‡™◊ÈÕ¡“ 8 ¡≈. ‡µ‘¡≈ß

„πÕ“À“√‡À≈« MRS ª√‘¡“≥ 72 ¡≈. ‡°Á∫µ—«Õ¬à“ß

ª√‘¡“µ√ 5 ¡≈. ∑ÿ° 8 ™—Ë«‚¡ß ®“°™—Ë«‚¡ß∑’Ë 0 - 72

®“°π—Èπ«—¥ pH «—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë 560 π“‚π‡¡µ√

·≈–µ√«®π—∫®”π«π‡™◊ÈÕ¥â«¬«‘∏’ Plate count §”π«≥

√Õ∫„π°“√·∫àß‡´≈≈å (generation time) ¢Õß‡™◊ÈÕ

®“° Ÿµ√

G =   
   t

3.3log(N/N0)

G = generation time

N = ®”π«π‡´≈≈å ÿ¥∑â“¬

N
0

= ®”π«π‡´≈≈åµ—Èßµâπ

t = ‡«≈“∑’Ë„™â‡≈’È¬ß‡™◊ÈÕ (π“∑’)

«‘∏’°“√∑¥ Õ∫∑“ß ∂‘µ‘

¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥· ¥ßº≈‡ªìπ§à“ mean ± S.D.

·≈–À“§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡µ—«Õ¬à“ß

¥â«¬ One-way ANOVA (p < 0.05)
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º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈°“√

∑¥≈Õß

°“√·¬°·≈–√–∫ÿ™π‘¥¢Õß·∫§∑’‡√’¬·≈§µ‘°

„πª≈“«—¬ 1 ‡¥◊Õπ ·≈–«—¬ 4 ‡¥◊Õπ

®“°°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°

®“°°√–‡æ“–·≈–≈”‰ âª≈“π‘≈«—¬ 1 ·≈– 4 ‡¥◊Õπ

∑’Ë‰¥â®“°‡æ“–‡≈’È¬ß·∫∫°√–™—ß„π·¡àπÈ”‚¢ß ∑’Ëµ”∫≈

∫â“π‡¥◊ËÕ Õ”‡¿Õ∑à“∫àÕ ®—ßÀ«—¥ÀπÕß§“¬ ·≈–ª≈“π‘≈«—¬

4 ‡¥◊Õπ ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß·∫∫∏√√¡™“µ‘„π∫àÕ¥‘π

∑’Ëµ”∫≈‡«’¬ß§ÿ° Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥ÀπÕß§“¬

¥â«¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ MRS æ∫«à“ª≈“®“°∑—Èß “¡·À≈àß

¡’ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

§◊Õ 6.8±2.2 x 103 ,  3.0±1.1 x 105 ·≈– 7.5±1.2 x 105

CFU/ml µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1) ‚¥¬ª≈“π‘≈°√–™—ß«—¬

1 ‡¥◊Õπ¡’®”π«π·∫§∑’‡√’¬·≈§µ‘°πâÕ¬°«à“ª≈“π‘≈«—¬

4 ‡¥◊Õπ®“°∑—Èß Õß·À≈àß πÕ°®“°π’Èæ∫«à“ª≈“π‘≈

°√–™—ß«—¬ 1 ‡¥◊Õπ ¬—ß¡’®”π«π‰Õ‚´‡≈µ¢Õß‡™◊ÈÕ

∑’Ë·¬°‰¥âπâÕ¬°«à“ª≈“π‘≈«—¬ 4 ‡¥◊Õπ∑’Ë‡≈’È¬ß„π·À≈àß

‡¥’¬«°—π (9 ·≈– 13 ‰Õ‚´‡≈µ µ“¡≈”¥—∫) ·µàª≈“π‘≈

«—¬ 4 ‡¥◊Õπ∑’Ë‡≈’È¬ß®“°§π≈–·À≈àß¡’®”π«π‰Õ‚´‡≈µ

¢Õß‡™◊ÈÕµË”°«à“ª≈“π‘≈°√–™—ß«—¬ 4 ‡¥◊Õπ · ¥ß„Àâ‡ÀÁπ«à“

™π‘¥¢Õß·∫§∑’‡√’¬·≈§µ‘°„π°√–‡æ“–·≈–≈”‰ â

¢Õßª≈“¢÷ÈπÕ¬Ÿà°—∫ ‘Ë ß·«¥≈âÕ¡·≈–Õ“¬ÿ¢Õßª≈“

º≈°“√»÷°…“¥—ß°≈à“« Õ¥§≈âÕß°—∫√“¬ß“π°“√«‘®—¬

®”π«π¡“°∑’Ë√–∫ÿ«à“ª√‘¡“≥‡™◊ÈÕ„π≈”‰ âª≈“«—¬ÕàÕπ

®–πâÕ¬°«à“ª≈“µ—«‡µÁ¡«—¬∑’Ë¡’Õ“¬ÿ¡“°°«à“ ‚¥¬‡¡◊ËÕ·√°

‡°‘¥ª≈“®–¡’‡™◊ÈÕª√–®”∂‘Ëπ„πª√‘¡“≥µË” ·≈–ª√‘¡“≥

‡™◊ÈÕª√–®”∂‘Ëπ„πª≈“®–‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ‡π◊ËÕß®“°‰¥â√—∫

‡™◊ÈÕ‡À≈à“π’È®“° ‘Ëß·«¥≈âÕ¡ ¥—ßπ—Èπª√‘¡“≥·≈–™π‘¥

¢Õß‡™◊ÈÕª√–®”∂‘Ëπ„π≈”‰ âª≈“®÷ß¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ·≈–

 ‘Ëß·«¥≈âÕ¡ (Galindo, 2004; Verschuere et al., 2000)

‡¡◊ËÕπ”·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â‡∫◊ÈÕßµâπ

®”π«π 30 ‰Õ‚´‡≈µ ∑’Ë¡’≈—°…≥–‚§‚≈π’ ¢“« °≈¡πŸπ

·≈–¡’‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 2-5 ¡¡. (√Ÿª∑’Ë 1)

¡“∑¥ Õ∫‡Õπ‰´¡å·§∑µ“‡≈  (Catalase) æ∫«à“¡’ 9

‰Õ‚´‡≈µ ∑’Ë„Àâº≈≈∫µàÕ‡Õπ‰´¡å·§∑µ“‡≈  (µ“√“ß∑’Ë 2)

®“°π—Èπ∑¥ Õ∫°“√µ‘¥ ’¬âÕ¡·°√¡ æ∫«à“·∫§¡’‡√’¬

∑—Èß 9 ‰Õ‚´‡≈µ µ‘¥ ’·°√¡∫«° √Ÿª°≈¡ ¡’°“√‡√’¬ß

µ—«‡ªìπ§Ÿà·≈–‡ªìπ°≈ÿà¡ (µ“√“ß∑’Ë 2) ÷́Ëß·∫§∑’‡√’¬∑—Èß

9 ‰Õ‚´‡≈µ‰¥âπ”‰ª∑¥ Õ∫§«“¡ “¡“√∂„π°“√

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ A. hydrophila µàÕ‰ª

µ“√“ß∑’Ë 1. ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â®“°≈”‰ âª≈“π‘≈«—¬ 1 ‡¥◊Õπ ·≈–«—¬ 4 ‡¥◊Õπ (N = 3, p < 0.05)
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816 °“√·¬°·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß°√¥Õ‘π∑√’¬å¬—∫¬—Èß‡™◊ÈÕ Aeromonas hydrophila

®“°≈”‰ âª≈“π‘≈ (Oreochromis niloticus)

«“√ “√«‘®—¬ ¡¢. 14 (9) : °—π¬“¬π 2552

√Ÿª∑’Ë 1. ≈—°…≥–‚§‚≈π’·∫§∑’‡√’¬·≈§µ‘°∫πÕ“À“√·¢Áß MRS

§«“¡ “¡“√∂¢Õß·∫§∑’‡√’¬·≈§µ‘°

„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila

°“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß·∫§∑’‡√’¬·≈§µ‘°

∑—Èß 9 ‰Õ‚´‡≈µµàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila

‚¥¬«‘∏’ Agar layer assay ∫πÕ“À“√·¢Áß MRS

æ∫·∫§∑’‡√’¬·≈§µ‘°∑’Ë„Àâº≈¬—∫¬—Èß°“√‡®√‘≠¢Õß

A. hydrophila ®”π«π 3 ‰Õ‚´‡≈µ‰¥â·°à FNE-1, FNE-2

·≈– FNE-3 ‚¥¬ —ß‡°µ®“°≈—°…≥–¢Õß‚´π„ 

(Clear zone) √Õ∫‚§‚≈π’¢Õß·∫§∑’‡√’¬·≈§µ‘°

´÷Ëß·∫§∑’‡√’¬·≈°§µ‘°∑—Èß 3 ‰Õ‚´‡≈µ¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß¢Õß‚´π„ ‡∑à“°—π∑’Ë 5 ¡¡. (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 2. ≈—°…≥–‚§‚≈π’·≈–º≈∑¥ Õ∫‡Õπ‰´¡å·§∑µ“‡≈ ¢Õß·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â
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®“°≈”‰ âª≈“π‘≈ (Oreochromis niloticus)

KKU Res J 14 (9) :September 2009

µ“√“ß∑’Ë 3. °“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ¢Õß

·∫§∑’‡√’¬·≈§µ‘° ¥â«¬«‘∏’ Agar layer assay

§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

·≈§µ‘° FNE-1, FNE-2 ·≈– FNE-3

     πÕ°®“°°“√»÷°…“§ÿ≥ ¡∫—µ‘°“√µ‘¥ ’·°√¡·≈–

°“√ √â“ß‡Õπ‰´¡å·§∑µ“‡≈ ¢Õß·∫§∑’‡√’¬·≈§µ‘°

FNE-1, FNE-2 ·≈– FNE-3 ·≈â« ¬—ß‰¥â»÷°…“

§«“¡ “¡“√∂„π°“√‡®√‘≠∑’Ë pH 9 °“√∑πµàÕ‡°≈◊Õ

§«“¡‡¢â¡¢âπ 10% ·≈–§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’

∑’Ë∑¥ Õ∫¥â«¬™ÿ¥µ√«® Õ∫ Api 20E ¢Õß‡™◊ÈÕ FNE-1,

FNE-2 ·≈– FNE-3 æ∫«à“·∫§∑’‡√’¬·≈§µ‘°∑—Èß 3

‰Õ‚´‡≈µ “¡“√∂‡®√‘≠„π pH 9 ·≈–∑πµàÕ 10 % NaCl

‰¥â °“√∑¥ Õ∫ ¡∫—µ‘∑“ß™’«‡§¡’∑’Ë∑¥ Õ∫¥â«¬™ÿ¥

µ√«® Õ∫ Api 20E ¢Õß·∫§∑’‡√’¬·≈§µ‘° FNE-1,

FNE-2 ·≈– FNE-3 æ∫«à“ FNE-2 ·≈– FNE-3

¡’§ÿ≥ ¡∫—µ‘∑’Ë‡À¡◊Õπ°—π §◊Õ„Àâº≈∫«°µàÕ ADHs, TDA,

VP, GLU, MAN, INO, SOR, RHA, SAC, MEL,

AMY ·≈– ARA (µ“√“ß∑’Ë 4 )  ”À√—∫ FNE-1

¡’§«“¡·µ°µà“ß°—∫ FNE-2 ·≈– FNE-3 ∑’Ë„Àâº≈≈∫µàÕ

ADH, VP ·≈– AMY ®“°¢âÕ¡Ÿ≈∑’Ë»÷°…“∑—ÈßÀ¡¥

 “¡“√∂√–∫ÿ‰¥â«à“·∫§∑’‡√’¬·≈§µ‘°∑—Èß “¡®—¥Õ¬Ÿà„π °ÿ≈

Pediococcus sp.  ”À√—∫·∫§∑’‡√’¬„π °ÿ≈ Pediococcus

sp. ¡’√“¬ß“π«à“¡—°æ∫„πª≈“πÈ”®◊¥ ‚¥¬æ∫·∫§∑’‡√’¬

„π °ÿ≈π’Èª√–¡“≥ 10% ¢Õß‡™◊ÈÕ∑—ÈßÀ¡¥ (Nair and

Surendram, 2005) πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“·∫§¡’‡√’¬

„π °ÿ≈π’È “¡“√∂¬—∫¬—È ß°“√‡®√‘≠¢Õß·∫§∑’ ‡√’¬

™π‘¥Õ◊Ëπ‰¥â ‡™àπ Pediococcus acidophilus ´÷Ëß¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ Staphylococcus aureus

(Ratanapibulsawat et al., 2005)

µ“√“ß∑’Ë 4.  §ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’¢Õß·∫§∑’‡√’¬·≈§µ‘° FNE-1, FNE-2 ·≈– FNE-3 ‚¥¬ Api 20E
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°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈§µ‘°

º≈°“√»÷°…“°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈§µ‘°

∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ‰¥â∑—Èß 3

‰Õ‚´‡≈µ ‰¥â·°à FNE-1, FNE-2 ·≈– FNE-3 æ∫«à“

·∫§∑’‡√’¬·≈§µ‘°∑—Èß 3 ‰Õ‚´‡≈µ ¡’°√“ø°“√‡®√‘≠

∑’Ë§≈â“¬°—π (√Ÿª∑’Ë 2) ‚¥¬¡’ generation time ‡∑à“°—∫

1.6, 1.7  ·≈– 1.7 ™—Ë«‚¡ß µ“¡≈”¥—∫ ‡¡◊ËÕ»÷°…“°“√

‡ª≈’Ë¬π·ª≈ß¢Õß pH „π¢≥–∑’Ë¡’°“√‡®√‘≠ æ∫«à“

¡’°“√≈¥≈ß¢Õß pH ®“° 4.8 - 3.2 „π™—Ë«‚¡ß∑’Ë 0 - 32

™—Ë«‚¡ß ®“°π—Èπæ∫«à“ pH §àÕ¬ Ê ‡æ‘Ë¡¢÷Èπ®π∂÷ß 5.4 „π

™—Ë«‚¡ß∑’Ë 72 (√Ÿª∑’Ë 2) ∑—Èßπ’È°“√≈¥≈ß¢Õß pH „π 32

™—Ë«‚¡ßπà“®–‡°‘¥®“°·∫§∑’‡√’¬·≈§µ‘°¡’°“√‡®√‘≠·≈–

 ≈“¬πÈ”µ“≈‡ªìπ°√¥Õ‘π∑√’¬å §◊Õ °√¥·≈§µ‘° ∑”„Àâ pH

¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬≈¥≈ß (Beasley, 2004)

·≈–‡¡◊ËÕ‡´≈≈å·°à·≈–µ“¬∑”„Àâ¡’°“√º≈‘µ°√¥Õ‘π∑√’¬å

„πª√‘¡“≥µË”À√◊Õ‰¡à¡’°“√º≈‘µ°√¥Õ‘π∑√’¬å ®÷ß¡’º≈

„Àâ ¿“æ§«“¡‡ªìπ°√¥≈¥≈ß

√Ÿª∑’Ë 2. °“√‡®√‘≠ (°) ·≈–°“√‡ª≈’Ë¬π·ª≈ß pH (¢) ¢Õß‡™◊ÈÕ FNE-1, FNE-2 ·≈– FNE-3 „π 72 ™—Ë«‚¡ß
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º≈¢Õß ¿“«–∑’Ë‡ªìπ°√¥®“°·∫§∑’‡√’¬

·≈§µ‘°µàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila

·∫§∑’‡√’¬·≈§µ‘°¡’√“¬ß“π«à“ “¡“√∂¬—∫¬—Èß

°“√‡®√‘≠¢Õß·∫§∑’‡√’¬™π‘¥Õ◊Ëπ‰¥â‚¥¬ 2 °≈‰°À≈—°

§◊Õ 1) ·∫§∑’‡√’¬·≈§µ‘° “¡“√∂º≈‘µ‡ªª‰∑¥åÕÕ°ƒ∑∏‘Ï

¬—∫¬—Èß·∫§∑’‡√’¬™π‘¥Õ◊Ëπ‰¥â ‡™àπ °“√º≈‘µ “√·∫§‡∑Õ√‘‚Õ ‘́π

(Bacteriocin) ·≈– 2) ·∫§∑’‡√’¬·≈§µ‘°º≈‘µ°√¥

Õ‘π∑√’¬å∑”„Àâ ‘Ëß·«¥≈âÕ¡√Õ∫Ê·∫§∑’‡√’¬¡’ pH

„π™à«ß°√¥ ®÷ß¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬™π‘¥Õ◊Ëπ

∑’Ë‰«µàÕ§«“¡‡ªìπ°√¥ ¥—ßπ—Èπ„π°“√»÷°…“π’È®÷ß‰¥â

∑¥ Õ∫º≈¢Õß ¿“«–∑’Ë‡ªìπ°√¥®“°·∫§∑’‡√’¬·≈§µ‘°

µàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ‚¥¬π”

Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ë‡≈’È¬ß‡™◊ÈÕ FNE-1, FNE-2

·≈– FNE-3 Õ“¬ÿ 32 ™—Ë«‚¡ß ¡“∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ

A. hydrophila ¥â«¬«‘∏’ Agar well diffusion assay ‚¥¬

‡ª√’¬∫‡∑’¬∫º≈¢Õß pH ∑’Ë‰¡à¡’·≈–¡’°“√ª√—∫ pH ¢Õß

Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡ªìπ 6.5 ”À√—∫„π°“√∑¥≈Õßπ’È¬“

ªØ‘™’«π– Chloramphenicol §«“¡‡¢â¡¢âπ 30 ‰¡‚§√°√—¡

„™â‡ªìπ™ÿ¥§«∫§ÿ¡·∫∫∫«° (Positive control)  “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ A. hydrophila ‰¥â ·≈–¡’§à“ %

inhibition ratio (IR) ‡ªìπ 100%  à«π™ÿ¥§«∫§ÿ¡·∫∫≈∫

(Negative control) ‡ªìπ°“√„™âÕ“À“√‡À≈« MRS

´÷Ëß¡’§à“ %IR ‡∑à“°—∫ 0% (µ“√“ß∑’Ë 5)

®“°°“√»÷°…“æ∫«à“Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß 3 ™π‘¥

∑’Ë‰¡à¡’°“√ª√—∫ pH  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

A. hydrophila ‰¥â¥’ ‚¥¬¡’§à“ %IR ‡∑à“°—∫ 20.0%, 15.7%

·≈– 15.7% µ“¡≈”¥—∫ (√Ÿª∑’Ë 3 ·≈–µ“√“ß∑’Ë 5)

·µà‡¡◊ËÕ„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß 3 ™π‘¥∑’Ë¡’°“√ª√—∫ pH

‡ªìπ 6.5 æ∫«à“‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

A. hydrophila ‰¥â (µ“√“ß∑’Ë 5) ¥—ßπ—Èπ„π‡∫◊ÈÕßµâπ

®÷ß§“¥«à“°≈‰°„π°“√¬—∫¬—Èß‡™◊ÈÕ A. hydrophila ¢Õß

·∫§∑’‡√’¬·≈§µ‘°∑—Èß 3 ‰Õ‚´‡≈µ„π™à«ß°“√‡®√‘≠∑’Ë

32 ™—Ë«‚¡ß·√° §◊Õ pH ÷́Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“

°“√‡ª≈’Ë¬π·ª≈ß¢Õß pH „π√–À«à“ß°“√‡®√‘≠„π™à«ß

32 ™—Ë«‚¡ß·√° ∑’Ëæ∫«à“Õ“À“√‡≈’È¬ß‡™◊ÈÕ¡’ pH µË”∂÷ß

3.2 ∑’Ë™—Ë«‚¡ß∑’Ë 32 ¢Õß°“√‡®√‘≠ ÷́Ëß ¿“«–∑’Ë‡ªìπ°√¥

π’Èπà“®–¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ A. hydrophila

      ° ¢

√Ÿª∑’Ë 3. ≈—°…≥–‚´π„ ®“°°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ¥â«¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘° FNE-1,

FNE-2 ·≈– FNE-3 ∑’Ë‰¡à‰¥âª√—∫ pH (°) ·≈–‡¡◊ËÕª√—∫ pH ‡ªìπ 6.5 (¢) ‚¥¬¡’¬“ªØ‘™’«π– Chloramphenicol

‡ªìπ™ÿ¥§«∫§ÿ¡·∫∫∫«° (+) ·≈–„™âÕ“À“√‡À≈« MRS ª≈Õ¥‡™◊ÈÕ‡ªìπ™ÿ¥§«∫§ÿ¡·∫∫≈∫ (-)
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µ“√“ß∑’Ë 5. °“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ¥â«¬Õ“À“√‡≈’È¬ß·∫§∑’‡√’¬·≈§µ‘°∑’Ë‰¡àª√—∫·≈–ª√—∫ pH

‡ªìπ 6.5 (N = 5, p < 0.05)

 √ÿªº≈°“√∑¥≈Õß

„π°“√§—¥·¬°‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘°®“°

≈”‰ âª≈“π‘≈®“°µ—«Õ¬à“ßª≈“π‘≈ 3 °≈ÿà¡ §◊Õ 1)

ª≈“π‘≈«—¬ 1 ‡¥◊Õπ 2) ª≈“π‘≈«—¬ 4 ‡¥◊Õπ

®“°°√–™—ß·¡àπÈ”‚¢ß ·≈– 3) ª≈“π‘≈«—¬ 4 ‡¥◊Õπ

®“°∫àÕ¥‘π∑’Ë‡≈’È¬ß·∫∫∏√√¡™“µ‘ æ∫«à“ª≈“π‘≈«—¬ 1 ‡¥◊Õπ

¡’ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘°πâÕ¬∑’Ë ÿ¥ ·≈–ª≈“π‘≈«—¬

4 ‡¥◊Õπ∑’Ë‰¥â®“° 2 ·À≈àß¡’ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬

·≈§µ‘°·µ°µà“ß°—π ®“°°“√§—¥·¬°·∫§∑’‡√’¬·≈§µ‘°

30 ‰Õ‚´‡≈µ æ∫ 3 ‰Õ‚´‡≈µ (FNE-1, FNE-2 ·≈–

FNE-3) ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila

‰¥â‚¥¬„Àâ %IR ‡∑à“°—∫ 20.0%, 15.7% ·≈– 15.7%

µ“¡≈”¥—∫ ‚¥¬ FNE-1, FNE-2 ·≈– FNE-3 ¬âÕ¡µ‘¥

 ’·°√¡∫«° √Ÿª√à“ß°≈¡ ‡√’¬ßµ—«Õ¬Ÿà‡ªìπ§Ÿà À√◊Õ‡ªìπ°≈ÿà¡

 “¡“√∂ √â“ß‡Õπ‰´¡å·§∑µ“‡≈  ‡®√‘≠‰¥â„π pH 9

·≈–∑πµàÕ 10% NaCl  ”À√—∫°“√∑¥ Õ∫ ¡∫—µ‘

∑“ß™’«‡§¡’∑’Ë∑¥ Õ∫¥â«¬™ÿ¥µ√«® Õ∫ Api 20E

¢Õß·∫§∑’‡√’¬·≈§µ‘° FNE-1, FNE-2 ·≈– FNE-3

æ∫«à“ FNE-2 ·≈– FNE-3 ¡’ ¡∫—µ‘∑’Ë‡À¡◊Õπ°—π

§◊Õ„Àâº≈∫«°µàÕ ADH, TDA, VP, GLU, MAN, INO,

SOR, RHA, SAC, MEL, AMY ·≈– ARA

 à«π FNE-1 ¡’§«“¡·µ°µà“ß°—∫ FNE-2 ·≈– FNE-3

∑’Ë„Àâº≈≈∫µàÕ ADH, VP ·≈– AMY º≈°“√»÷°…“

¢â“ßµâπ “¡“√∂√–∫ÿ«à“·∫§∑’‡√’¬·≈§µ‘°∑—Èß “¡®—¥Õ¬Ÿà

„π®’π—  Pediococcus sp. ®“°°“√»÷°…“°“√

‡ª≈’Ë¬π·ª≈ß¢Õß pH „π™à«ß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

·≈§µ‘°∑—Èß “¡æ∫«à“„π 32 ™—Ë«‚¡ß·√°¡’°“√≈¥≈ß

¢Õß pH ®“° 4.8 ‡ªìπ 3.2 ®“°π—Èπ pH §àÕ¬Ê ‡æ‘Ë¡¢÷Èπ

®π∂÷ß 5.4 „π™—Ë«‚¡ß∑’Ë 72 ‡¡◊ËÕ∑¥ Õ∫º≈¢ÕßÕ“À“√

‡≈’È¬ß·∫§∑’‡√’¬·≈§µ‘°∑’Ë‰¡àª√—∫·≈–ª√—∫ pH= 6.5 æ∫

«à“Õ“À“√‡≈’È¬ß·∫§∑’‡√’¬·≈§µ‘°∑’Ëª√—∫ pH ‰¡à “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila ¥—ßπ—Èπ°≈‰°Àπ÷Ëß

„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß A. hydrophila §◊Õ  ¿“«–

°√¥∑’Ë‡°‘¥®“°°“√ √â“ß°√¥Õ‘π∑√’¬å¢Õß·∫§∑’‡√’¬·≈§µ‘°

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“π’È®–¡’ª√–‚¬™πåµàÕ°“√ª√–¬ÿ°µå
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„™â·∫§∑’‡√’¬·≈§µ‘°‡À≈à“π’È‡ªìπ‚ª√‰∫‚Õµ‘°„π≈Ÿ°ª≈“

«—¬ÕàÕπ∑’Ë‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ Ÿß„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ®“°∑ÿπ«‘®—¬

 ”À√—∫π—°«‘®—¬Àπâ“„À¡à ªï æ.».2550 ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ ¢Õ¢Õ∫§ÿ≥ «‘∑¬“‡¢µÀπÕß§“¬ ¿“§«‘™“

®ÿ≈™’««‘∑¬“ ·≈–¿“§«‘™“™’«‡§¡’ ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ∑’Ë„Àâ°“√ π—∫ πÿπ„π°“√¥”‡π‘π°“√«‘®—¬

·≈–¢Õ¢Õ∫§ÿ≥ º».¥√.  ‘π’π“Ø »‘√‘ ·≈– º».¥√.

ª√– “∑ ‚æ∏‘Ïπ‘Ë¡·¥ß ‡ªìπÕ¬à“ß Ÿß ”À√—∫°“√ π—∫ πÿπ

·≈–„Àâ§”ª√÷°…“∑’Ë‡ªìπª√–‚¬™πå·°à‚§√ß°“√«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß
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45-53.
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