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Abstract
Malawach, T.,  Kantachote, D. and Charernjiratrakul, W.
Selection of probiotic lactic acid bacteria  able to inhibit βββββ-hemolytic
Escherichia coli isolated from diarrheal piglets
Songklanakarin J. Sci. Technol., May 2007, Suppl 2 : 269-279

A total of 306 isolates of lactic acid bacteria were isolated from 250 samples of piglet faeces. The
strains were investigated for preliminary probiotic properties based on their stability in bile salts (0.30%)
and high acidity (pH 3.0). Ability to utilize protein,  fat and starch, growth in the absence of vitamin B12 and
growth with both aerobic and anaerobic conditions were also considered. As a result of above criteria, 20
isolates  were selected. Using an agar spot method,  all isolates were able to inhibit βββββ-hemolytic Escherichia
coli 240/2 under aerobic and anaerobic condition. A further investigation using a co-culture technique
showed that only six isolates inhibited βββββ-hemolytic E. coli 240/2, E. coli K88 and E. coli K 99 by more than
90 percent. The selected isolates were resistant to the following antibiotics: amikacin, polymyxin B and
nalidixic acid; however the strains were susceptible to erythromycin and chloramphenicol. All six active
isolates were identified as Lactobacillus plantarum by API 50 CH system.
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°“√·¬°·∫§∑’‡√’¬·≈°µ‘°®“°¡Ÿ≈ ÿ°√®”π«π 250 µ—«Õ¬à“ß  “¡“√∂·¬°·∫§∑’‡√’¬·≈°µ‘°‰¥â 306 ‰Õ‚´‡≈∑

π”‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â¡“∑¥ Õ∫§ÿ≥ ¡∫—µ‘‡∫◊ÈÕßµâπ°“√‡ªìπ‚ª√‰∫‚Õµ‘° ‰¥â·°à °“√∑π‡°≈◊ÕπÈ”¥’∑’Ë¡’

§«“¡‡¢â¡¢âπ 0.30%  °“√∑π°√¥∑’Ë√–¥—∫æ’‡Õ™ 3  °“√‡®√‘≠‰¥â∑—Èß„π ¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π  §«“¡ “¡“√∂

„π°“√‡®√‘≠„πÕ“À“√∑’Ë¢“¥«‘µ“¡‘π B12  ·≈–§«“¡ “¡“√∂„π°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß   “¡“√∂§—¥‡≈◊Õ°

·∫§∑’‡√’¬·≈°µ‘°∑’Ë¡’ ¡∫—µ‘¥—ß°≈à“«‰¥â 20 ‰Õ‚´‡≈∑  ‡¡◊ËÕπ”·∫§∑’‡√’¬¥—ß°≈à“«¡“∑¥ Õ∫°“√¬—∫¬—Èß βββββ-hemolytic

Escherichia  coli 240/2 ‚¥¬«‘∏’ agar spot æ∫«à“·∫§∑’‡√’¬·≈°µ‘°∑—Èß 20 ‰Õ‚´‡≈∑ “¡“√∂¬—∫¬—Èß βββββ-hemolytic E.

coli 240/2 ‰¥â∑—Èß„π ¿“æ∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π ·≈–‡¡◊ËÕπ”¡“∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß√à«¡°—π æ∫«à“

¡’·∫§∑’‡√’¬·≈°µ‘°‡æ’¬ß 6 ‰Õ‚´‡≈∑∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß βββββ-hemolytic E. coli 240/2  E. coli K88 ·≈–

E. coli K99  ¡“°°«à“ 90%  ·∫§∑’‡√’¬∑—Èß 6 ‰Õ‚´‡≈∑¥◊ÈÕµàÕ “√ªØ‘™’«π– amikacin, polymyxin B ·≈– nalidixic

acid  ·µà‰«µàÕ erythromycin ·≈–  chloramphenicol ·≈–‡¡◊ËÕπ”¡“æ‘ Ÿ®πå‡Õ°≈—°…≥å ¥â«¬™ÿ¥∑¥ Õ∫ ”‡√Á®√Ÿª API

50 CH æ∫«à“∑—Èß 6  “¬æ—π∏ÿå ‡ªìπ Lactobacillus plantarum

ª√–‡∑»‰∑¬‡ªìπª√–‡∑»∑’Ë¡’»—°¬¿“æ„π°“√º≈‘µ ÿ°√
„π·µà≈–ªï¡’°“√º≈‘µ ÿ°√‰¥âª√–¡“≥ 10 ≈â“πµ—«  ‚¥¬·À≈àß
∑’Ë‡≈’È¬ß ÿ°√À≈—°¢Õßª√–‡∑»Õ¬Ÿà„π‡¢µ¿“§°≈“ß·≈–¿“§
µ–«—πÕÕ° „π®—ßÀ«—¥√“™∫ÿ√’ π§√ª∞¡ ©–‡™‘ß‡∑√“ ·≈–™≈∫ÿ√’
°“√º≈‘µ ÿ°√ à«π„À≠à‡ªìπ°“√º≈‘µ‡æ◊ËÕ∫√‘‚¿§¿“¬„πª√–‡∑»
(ª√–¡“≥ 98-99%)  °“√ àßÕÕ°¬—ß¡’πâÕ¬¡“° ·≈–®”°—¥
Õ¬Ÿà„π·∂∫‡Õ‡™’¬ ‡™àπ ŒàÕß°ß  ∑—Èß∑’Ë¬—ß¡’ª√–‡∑»ºŸâπ”‡¢â“∑’Ë
 ”§—≠Õ’°À≈“¬ª√–‡∑» ‡™àπ ≠’ËªÿÉπ √— ‡´’¬ ·≈– ‘ß§‚ª√å
¥—ßπ—Èπ®÷ß¡’°“√ àß‡ √‘¡°“√‡≈’È¬ß ÿ°√‡ªìπÕÿµ “À°√√¡‡æ‘Ë¡¢÷Èπ
‡æ◊ËÕ√Õß√—∫µ≈“¥‚≈°  ·µà°“√º≈‘µ ÿ°√·√°‡°‘¥„Àâ‰¥â®”π«π
¡“° ·≈–‡À≈◊Õ‡¡◊ËÕÀ¬à“π¡„πÕ—µ√“ Ÿß  ´÷ËßÕ¬à“ßπâÕ¬µâÕß‰¥â
≈Ÿ°À¬à“π¡‚¥¬‡©≈’Ë¬·¡à≈– 22 µ—«/ªï¢÷Èπ‰ª®÷ß®–∑”„Àâ°‘®°“√
ø“√å¡Õ¬Ÿà„π‡°≥±å¡“µ√∞“π “¡“√∂¥”‡π‘π°‘®°“√‰ª‰¥âÕ¬à“ß
¡’ª√– ‘∑∏‘¿“æ °√–∑”‰¥â‰¡àßà“¬π—°‡æ√“–¡’ªí≠À“¡“°¡“¬∑’Ë
¢—¥¢«“ß°“√º≈‘µ®π‰¡à “¡“√∂∫√√≈ÿ‡ªÑ“À¡“¬∑’Ë«“ß‰«â ªí≠À“
·≈–Õÿª √√§∑’Ë ”§—≠ª√–°“√Àπ÷Ëß∑’Ë∑”„Àâº≈º≈‘µ‰¡à∫√√≈ÿ
‡ªÑ“À¡“¬ ‰¥â·°à ‚√§∑âÕß√à«ß„π≈Ÿ° ÿ°√µ—Èß·µà·√°‡°‘¥®π
°√–∑—ËßÀ¬à“π¡∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ Escherichia coli
‡π◊ËÕß®“° ÿ°√¢π“¥‡≈Á°¡’‚Õ°“ ‡ªìπ‚√§ßà“¬°«à“ ÿ°√¢π“¥„À≠à
‡æ√“–§«“¡µâ“π∑“πµàÕ°“√µ‘¥‡™◊ÈÕµË” √–∫∫°“√¬àÕ¬·≈–°“√

¥Ÿ¥´÷¡Õ“À“√¬—ß∑”ß“π‰¡à‰¥â‡µÁ¡∑’Ë ‚√§∑âÕß‡ ’¬∫“ß™π‘¥·¡â¡’
Õ—µ√“°“√µ“¬‰¡à Ÿßπ—°  ·µà§«“¡ ”§—≠∑“ß‡»√…∞°‘®π—Èπ¡’¡“°
∑—Èßπ’È‡æ√“– ÿ°√ªÉ«¬®–´Ÿ∫ºÕ¡ ·§√–·°√Áπ Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ≈¥≈ß ·≈–∫“ßµ—«Õ“®∂÷ßµ“¬‰¥â  ∑”„ÀâºŸâ‡≈’È¬ß ‘Èπ‡ª≈◊Õß
§à“Õ“À“√ ‡«™¿—≥±å ·√ßß“π ·≈–§à“„™â®à“¬Õ◊ËπÊ ‡æ‘Ë¡¢÷Èπ
∑”„Àâµâπ∑ÿπ°“√º≈‘µ≈Ÿ° ÿ°√À¬à“π¡ Ÿß¢÷Èπ (∂«—≈¬å, 2536)
∑”„Àâ°“√„™â¬“ªØ‘™’«π–‡æ◊ËÕ°“√ªÑÕß°—π  ·≈–°“√√—°…“¡’¡“°
¢÷Èπ  πÕ°®“°π’È¬—ß‰¥âπ”¬“ªØ‘™’«π–¡“‡ªìπ “√°√–µÿâπ°“√
‡®√‘≠‡µ‘∫‚µ·≈–§«∫§ÿ¡‚√§„πÕ“À“√ —µ«å (antibiotic
growth promotor,  AGP)    ®÷ß¡’°“√π”‡¢â“¢Õßº≈‘µ¿—≥±å
AGP ‡ªìπ¡Ÿ≈§à“ Ÿß ·≈–„π™à«ß∑’Ëºà“π¡“¡’°“√¡ÿàß‡πâπ°“√„™â
¬“ªØ‘™’«π–®π°√–∑—Ëß≈–‡≈¬°“√‡Õ“„®„ à ·°â‰¢ ¿“æ°“√
®—¥°“√§«∫§Ÿà°—π‰ª À√◊Õ°“√„™â¬“‰¡à∂Ÿ°«‘∏’„π°“√„™â¬“‡ √‘¡„π
Õ“À“√‡ªìπª√‘¡“≥∑’Ë¡“°·≈–√–¬–‡«≈“π“πµ—Èß·µà ÿ°√‡≈Á°®π
°√–∑—Ëß∂÷ß ÿ°√¢ÿπ °àÕ„Àâ‡°‘¥‡™◊ÈÕ‚√§¥◊ÈÕ¬“ ¬“∑’Ë„™â‡√‘Ë¡‰¡à‰¥âº≈
Õ’°µàÕ‰ª  µâÕß¡’°“√‡ª≈’Ë¬π™π‘¥¬“  ´÷Ëß‡ªìπ°“√‡æ‘Ë¡¿“√–
µâπ∑ÿπ·°à‡°…µ√°√ºŸâ‡≈’È¬ß (∏π“§“√ ·≈–§≥–, 2545)
πÕ°®“°ªí≠À“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡°‘¥¢÷Èπ·≈â« ¬—ß
æ∫ªí≠À“ “√µ°§â“ß¢Õß “√‡§¡’·≈–¬“∑’Ëπ”¡“„™â ( ”π—°ß“π
°√√¡°“√Õ“À“√·≈–¬“, 2545)  °“√„™â¬“ªØ‘™’«π–„π°“√
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‡≈’È¬ß —µ«å®÷ß‡√‘Ë¡‡ªìπ∑’Ë√—ß‡°’¬®·≈–µâÕßÀâ“¡„πÀ≈“¬ª√–‡∑»
‚¥¬‡©æ“–ª√–‡∑»∑’Ëæ—≤π“·≈â« ∑”„Àâ°“√„™â¬“ªØ‘™’«π–„π
°“√‡≈’È¬ß —µ«å°≈“¬‡ªìπª√–‡¥Áπ∑“ß°“√§â“∑’Ëª√–‡∑»§Ÿà§â“®”
µâÕßªØ‘∫—µ‘µ“¡  ¥—ßπ—Èπ°“√π”®ÿ≈‘π∑√’¬å∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ
‚ª√‰∫‚Õµ‘°¡“„™â‡ √‘¡„πÕ“À“√ —µ«å ‡æ◊ËÕ‡ √‘¡ √â“ß§«“¡
·¢Áß·√ß·≈–‡æ‘Ë¡¿Ÿ¡‘µâ“π∑“π·°à —µ«å ®÷ß‡ªìπ·π«∑“ß∑’Ë¡’
ºŸâ π„®»÷°…“°—π¡“°  ‚ª√‰∫‚Õµ‘° (Probiotic) §◊Õ®ÿ≈‘π∑√’¬å
„π√–∫∫∑“ß‡¥‘πÕ“À“√∑’Ë¡’ª√–‚¬™πåµàÕ‡®â“∫â“π (host) ¡’º≈
µàÕ§«“¡ ¡¥ÿ≈¢Õß®ÿ≈‘π∑√’¬å„π≈”‰ â  ¡’ ¡∫—µ‘„π°“√∑πµàÕ
 ¿“«–∑’Ë‡ªìπ°√¥„π°√–‡æ“–Õ“À“√·≈–∑πµàÕ‡°≈◊ÕπÈ”¥’„π
≈”‰ â   “¡“√∂º≈‘µ°√¥·≈§µ‘°·≈– √â“ß “√¬—∫¬—Èß·∫§∑’‡√’¬
™π‘¥Õ◊Ëπ‰¥â Õ’°∑—Èß¬—ß∑”„Àâ‡°‘¥ ¡¥ÿ≈„π√–∫∫°“√¬àÕ¬Õ“À“√
°“√¢—∫∂à“¬  ™à«¬„π°“√æ—≤π“ ÿ¢¿“æ¢Õß¡πÿ…¬å·≈– —µ«å„Àâ
¥’¢÷Èπ (Kontula, 1998)    ”À√—∫ª√–‡∑»‰∑¬‰¥â¡’°“√
ª√–°“»„™â‚ª√‰∫‚Õµ‘°‰«â„πª√–°“»°√–∑√«ß‡°…µ√·≈–
 À°√≥å  æ.». 2539  ‚¥¬„™â™◊ËÕ‡√’¬°«à“   “√‡ √‘¡™’«π–
(»√’ ÿ¢, 2540)  °“√∑’Ëª√–‡∑»‰∑¬ª√–°“»„™â‚ª√‰∫‚Õµ‘°
„πÕ“À“√ —µ«å∑”„Àâµà“ßª√–‡∑»¡—Ëπ„®„π§ÿ≥¿“æ‡π◊ÈÕ —µ«å∑’Ë
 àßÕÕ°¡“°¢÷Èπ («‘‡™’¬√, 2541)

°“√«‘®—¬§√—Èßπ’È®÷ß¡’®ÿ¥¡ÿàßÀ¡“¬„π°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬
·≈°µ‘°®“°¡Ÿ≈ ÿ°√∑’Ë¡’ ¡∫—µ‘‡∫◊ÈÕßµâπ„π°“√‡ªìπ‚ª√‰∫‚Õµ‘°
·≈–¡’º≈„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ β-hemolytic E. coli
 “‡Àµÿ‚√§∑âÕß√à«ß„π≈Ÿ° ÿ°√ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√π”‰ª„™â
‡ªìπÕ“À“√‡ √‘¡ ÿ¢¿“æ·°à ÿ°√µàÕ‰ª

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. °“√·¬°‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°®“°¡Ÿ≈ ÿ°√

‡°Á∫¡Ÿ≈ ÿ°√∑’Ë ¥„À¡à®“°≈Ÿ° ÿ°√ ÿ¢¿“æª°µ‘„π·À≈àß
µà“ßÊ  ®”π«π 250 µ—« ‰¥â·°à  ø“√å¡ ÿ°√®—ßÀ«—¥µ√—ß 100
µ—«  ø“√å¡¢Õß ∂“∫—π‡∑§‚π‚≈¬’√“™¡ß§≈ «‘∑¬“‡¢µπ§√-
»√’∏√√¡√“™ ®—ßÀ«—¥π§√»√’∏√√¡√“™ ®”π«π 80 µ—« ·≈–
®“°ø“√å¡‡≈’È¬ß —µ«å∑¥≈Õß¢Õß§≥–∑√—æ¬“°√∏√√¡™“µ‘
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ®—ßÀ«—¥ ß¢≈“ ®”π«π 70 µ—«
π”µ—«Õ¬à“ß¡Ÿ≈ ÿ°√¡“ streak ∫πÕ“À“√·¢Áß MRS agar ∑’Ë
‡µ‘¡·§≈‡´’¬¡§“√å∫Õ‡πµ·≈–‡°≈◊ÕπÈ”¥’ 0.2%  ®“°π—Èππ”
‰ª∫à¡∑’Ë 37oC ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ‡≈◊Õ°‚§‚≈π’ √â“ß°√¥
‚¥¬‡°‘¥«ß„ √Õ∫‚§‚≈π’∑’Ë¡’≈—°…≥–·µ°µà“ß°—π‰ª∑”„Àâ∫√‘ ÿ∑∏‘Ï

·≈â«¬âÕ¡ ’·°√¡  ¥Ÿ°“√µ‘¥ ’ √Ÿª√à“ß ·≈–°“√®—¥‡√’¬ßµ—«¢Õß
‡´≈≈å  ¥Ÿ§«“¡ “¡“√∂„π°“√ √â“ß‡Õπ‰´¡å§–µ“‡≈  ∂â“‡ªìπ
·∫§∑’‡√’¬·≈°µ‘°®–µ‘¥ ’·°√¡∫«°  √Ÿª√à“ß°≈¡À√◊Õ·∑àß
°“√ √â“ß‡Õπ‰´¡å§–µ“‡≈  „Àâº≈≈∫ (Axelsson, 1993)
®“°π—Èπ‡°Á∫‡™◊ÈÕ„π MRS agar ·≈â«‡°Á∫‰«â∑’Ë 4oC

2. °“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘°“√‡ªìπ‚ª√‰∫‚Õµ‘°„πÀâÕß

ªØ‘∫—µ‘°“√

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â‰ª∑¥ Õ∫ ¡∫—µ‘‡∫◊ÈÕß
µâπ„π°“√‡ªìπ‚ª√‰∫‚Õµ‘°„πÀâÕßªØ‘∫—µ‘°“√  ‚¥¬·µà≈–°“√
∑¥≈Õß∑” 3 ´È” ¥—ßπ’È

2.1 §«“¡ “¡“√∂„π°“√∑π‡°≈◊ÕπÈ”¥’  (Toit,
1998)

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â¡“ streak ≈ß∫π
MRS agar ∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’ 0.30% (w/v)
oxgall (Difco) ∫à¡‰«â∑’Ë 37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«
µ√«®¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ∫πº‘«Àπâ“Õ“À“√

2.2 §«“¡ “¡“√∂„π°“√∑π°√¥ (Toit, 1998)
π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 2.1

∂à“¬≈ß„πÕ“À“√‡À≈«  MRS  broth  ∑’Ë¡’ª√‘¡“µ√  6  ¡≈.
ª√—∫ æ’‡Õ™ „Àâ‰¥â‡∑à“°—∫ 3, 4, 5  ·≈– 6  ¥â«¬°√¥‰Œ‚¥√
§≈Õ√‘° 1 πÕ√å¡Õ≈   ∫à¡‡™◊ÈÕ∑’Ë 37oC  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®“°π—Èπµ√«®¥Ÿ°“√‡®√‘≠‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬
‡§√◊ËÕß ‡ª§‚µ‚ø‚µ¡‘‡µÕ√å∑’Ë¡’§«“¡¬“«§≈◊Ëπ· ß 580 π“‚π
‡¡µ√

2.3 °“√∑¥ Õ∫°“√‡®√‘≠„π ¿“«–∑’Ë¡’ ·≈–‰¡à¡’

ÕÕ°´‘‡®π

∂à“¬‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°≈ß„πÕ“À“√‡À≈« MRS
broth  ·∫àß‡™◊ÈÕ‡ªìπ 2 ™ÿ¥ §◊Õ  ™ÿ¥∑’Ë 1 „ à„π anaerobic
jar æ√âÕ¡ Gas Pak  Anaerobic system (BBL) ·≈â«
π”‰ª∫à¡‰«â∑’Ë 37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ·≈–™ÿ¥∑’Ë 2 π”
‰ª∫à¡‰«â∑’Ë 37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ¥Ÿ°“√‡®√‘≠‚¥¬°“√
«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß ‡ª§‚µ‚ø‚µ¡‘‡µÕ√å∑’Ë¡’
§«“¡¬“«§≈◊Ëπ· ß 580 π“‚π‡¡µ√ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡
 “¡“√∂¢Õß·∫§∑’‡√’¬„π°“√‡®√‘≠∑—Èß Õß ¿“«–

2.4 §«“¡ “¡“√∂„π°“√‡®√‘≠„πÕ“À“√∑’Ë¢“¥

«‘µ“¡‘π B12

∂à“¬‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°≈ß„π vitamin B12
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assay medium ¢Õß Difco  ª√‘¡“µ√ 3 ¡≈.  ∫à¡‰«â∑’Ë
37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ·≈â«µ√«®¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ
‚¥¬«—¥§«“¡¢ÿàπ¥â«¬‡§√◊ËÕß ‡ª§‚µ‚ø‚µ¡‘‡µÕ√å∑’Ë¡’§«“¡¬“«
§≈◊Ëπ· ß 580 π“‚π‡¡µ√

2.5 °“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬àÕ¬‚ª√µ’π

‰¢¡—π ·≈–·ªÑß (Michael and Pelezar, 1995)
π”·∫§∑’‡√’¬·≈°µ‘°¡“ streak ∫πÕ“À“√‡≈’È¬ß

‡™◊ÈÕ milk agar   1% tributyrin ·≈– starch agar  π”
‰ª∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 48-72 ™—Ë«‚¡ß ∂â“¡’°“√
¬àÕ¬‚ª√µ’π®–‡°‘¥«ß„ √Õ∫Ê ‚§‚≈π’∫πÕ“À“√ milk agar
∂â“¡’°“√„™â‰¢¡—π®–‡°‘¥«ß„ √Õ∫Ê ‚§‚≈π’∫πÕ“À“√ 1%
tributyrin ·≈–∑¥ Õ∫°“√¬àÕ¬·ªÑß‚¥¬°“√À¬¥ “√≈–≈“¬
‰Õ‚Õ¥’π≈ß∫πÕ“À“√ starch agar  ∂â“¡’°“√¬àÕ¬·ªÑß ’¢Õß
Õ“À“√‡≈’È¬ß‡™◊ÈÕ®–‰¡à‡ª≈’Ë¬π‡ªìπ ’πÈ”‡ß‘π

3. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ

βββββ-hemolytic Escherichia coli

3.1 °“√∑¥ Õ∫°“√ √â“ß βββββ-haemolysin ¢Õß‡™◊ÈÕ

E. coli

π” E. coli ∑’Ë·¬°®“°¡Ÿ≈ ÿ°√ ®”π«π 60  “¬
æ—π∏ÿå (Phongpaichit et al., 2007) ¡“∑¥ Õ∫°“√ √â“ß
β-hemolysin  ‚¥¬π” E. coli ¡“ streak ∫πÕ“À“√
blood agar ∫à¡‰«â∑’Ë 37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  §—¥‡≈◊Õ°
E. coli ∑’Ë √â“ß β-hemolysin ‚¥¬‡°‘¥«ß„ √Õ∫√Õ¬ streak
‰«â∑¥ Õ∫µàÕ‰ª

3.2 °“√∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬„™â agar spot

method (Spellhaug and Harlander, 1989)
‚¥¬„™â·∫§∑’‡√’¬·≈°µ‘°∑’Ë‡≈’È¬ß„πÕ“À“√‡À≈«

MRS broth ®π¡’Õ“¬ÿ 18 ™—Ë«‚¡ß ·≈â«ª√—∫„Àâ¡’®”π«π 107

CFU/ml À¬¥≈ß∫πÕ“À“√·¢Áß MRS agar ‰Õ‚´‡≈∑≈–
5 ‰¡‚§√≈‘µ√  ·µà≈–‰Õ‚´‡≈∑Àà“ß°—π 3 ´¡.  ®“π≈– 4
‰Õ‚´‡≈∑ ∫à¡‰«â∑’Ë  37oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  À≈—ß®“°
π—Èπ‡∑∑—∫¥â«¬ BHI soft agar  ∑’Ë¡’«ÿâπ√âÕ¬≈–  0.7  ª√‘¡“µ√
7 ¡≈. ´÷Ëß¡’ E. coli  106 CFU/ml º ¡Õ¬Ÿà  ·≈â«π”‰ª
∫à¡„π ¿“æ aerobic ·≈–„π anaerobic jar æ√âÕ¡ Gas
Pak  Anaerobic system (BBL) ∑’Ë 37oC ‡ªìπ‡«≈“ 24
™—Ë«‚¡ß    ·≈â«µ√«®¥Ÿº≈°“√¬—∫¬—Èß‚¥¬«—¥¢π“¥«ß„ °“√¬—∫¬—Èß
§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈°µ‘°∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß E.

coli ‰¥â¥’‰ª∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’‡æ“–‡≈’È¬ß√à«¡°—π
3.3 °“√∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’‡æ“–‡≈’È¬ß√à«¡°—π

(Gonzalez, 1993)
π” β-hemolytic E. coli ®“°¢âÕ 3.1 ·≈–

·∫§∑’‡√’¬°àÕ‚√§∑âÕß√à«ß„π ÿ°√ “¬æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ E. coli
K 88 ·≈– K99 ∑’Ë‡≈’È¬ß„π MRS broth ª√—∫„Àâ¡’ª√‘¡“≥
·∫§∑’‡√’¬ª√–¡“≥ 104 CFU/ml ·≈–π”·∫§∑’‡√’¬·≈°µ‘°
∑’Ë§—¥‡≈◊Õ°∑’Ë‡≈’È¬ß„π MRS broth  ®π¡’Õ“¬ÿ 18 ™—Ë«‚¡ß  ·≈â«
∑”°“√ª√—∫„Àâ¡’ª√‘¡“≥·∫§∑’‡√’¬ª√–¡“≥  107 CFU/ml
π”·∫§∑’‡√’¬∑—Èß Õß°≈ÿà¡Ê ≈– 2 ¡≈.¡“‡æ“–‡≈’È¬ß√à«¡°—π
 à«π™ÿ¥§«∫§ÿ¡®–‰¡à¡’°“√‡µ‘¡·∫§∑’‡√’¬·≈°µ‘° À≈—ß®“°π—Èπ
∫à¡‰«â„π water bath  ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß
π”™ÿ¥°“√∑¥ Õ∫ ·≈–™ÿ¥§«∫§ÿ¡¡“µ√«®π—∫®”π«π E. coli
¥â«¬«‘∏’ pour plate §«“¡‡®◊Õ®“ß≈– 2 ´È”  ‚¥¬„™âÕ“À“√
‡≈’È¬ß‡™◊ÈÕ Mac Conkey agar (Difco, USA)  À“√âÕ¬≈–
°“√¬—∫¬—Èß‚¥¬„™â Ÿµ√

% inhibition =
(CFU/ml in control) - (CFU/ml in associative culture) x 100

CFU/ml in control

4. §«“¡µâ“π∑“πµàÕ¬“ªØ‘™’«π–„πÕ“À“√ —µ«å (Charteris
et al., 1998)

„™â‰¡âæ—π ”≈’ ∂à“¬·∫§∑’‡√’¬·≈°µ‘°∑’Ë§«“¡ “¡“√∂
„π°“√¬—∫¬—Èß β-hemolytic E. coli   E. coli K 88  ·≈–
K99 ‰¥â¡“°°«à“√âÕ¬≈– 90 ¡“‡≈’È¬ß„πÕ“À“√‡À≈« MRS
broth  ª√—∫„Àâ¡’§«“¡¢ÿàπ 0.5 McFarland  „Àâ¡’ª√‘¡“≥
·∫§∑’‡√’¬ª√–¡“≥  108 CFU/ml   π”‰ªªÑ“¬ (swab) „Àâ
∑—Ë«º‘«Àπâ“Õ“À“√·¢Áß MRS agar ·≈â«ª≈àÕ¬„Àâ·Àâß 3-5
π“∑’ ®“°π—Èπ«“ß·ºàπ “√ªØ‘™’«π– ®”π«π 14 ™π‘¥ ‰¥â·°à
amoxycillin (30 µg)  amikacin (30 µg)  ampicillim
(10 µg)  penicillin G (10 µg)  norfloxacin (10 µg)
tetracycline (30 µg)  chloramphenicol (30 µg)
erythromycin (15 µg) gentamicin (10 µg) strepto-
mycin (10 µg)  polymycin B (300 µg)  vancomycin
(30 µg)  nalidixic acid (30 µg)  ·≈–  kanamycin
(30 µg)  ¡“«“ß∫√‘‡«≥∑’ËªÑ“¬·∫§∑’‡√’¬‰«â ∫à¡‰«â∑’Ë 37oC
‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  √“¬ß“πº≈‚¥¬°“√«—¥‡ âπºà“π»Ÿπ¬å
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°≈“ß¢Õß«ß„   (inhibition  zone) ¡’Àπà«¬‡ªìπ¡¡. ·≈â«
π”º≈∑’Ë‰¥â¡“·ª≈º≈ µ“¡ Charteris ·≈–§≥– (1998)
‡™àπµâ“πµàÕ¬“∂â“¡’«ß„ °“√¬—∫¬—Èß‡∑à“°—∫À√◊ÕπâÕ¬°«à“ 19 ¡¡.
 ”À√—∫ penicillin G 14 ¡¡.  ”À√—∫ vancomycin ·≈–
tetracycline  13  ¡¡.   ”À√—∫  kanamycin,  chlor-
amphenicol ·≈– erythromycin

5. °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°

‰¥â

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â¡“æ‘ Ÿ®πå‡Õ°≈—°…≥å
‚¥¬„™â™ÿ¥∑¥ Õ∫ ”‡√Á®√Ÿª API 50 CH (bioMerieux,
France) ‚¥¬‡¢’Ë¬·∫§∑’‡√’¬·≈°µ‘° 2-3 ‚§‚≈π’ ≈ß„πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ API 50 CHL  ª√—∫§«“¡¢ÿàπ‡∑à“°—∫ 2 McFarland
∂à“¬‡™◊ÈÕ∑’Ë‡µ√’¬¡≈ß„πÀ≈Õ¥∫π API 50 Strip  ·≈–À¬¥
∑—∫¥â«¬ mineral oil  ª≈Õ¥‡™◊ÈÕ  ·≈–∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC
Õà“πº≈À≈—ß°“√∫à¡∑’Ë 24-48 ™—Ë«‚¡ß  ‚¥¬ —ß‡°µ‰¥â®“°°“√
‡ª≈’Ë¬π ’¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ ·ª≈º≈‚¥¬‚ª√·°√¡ API 50
CHL  V 5.0 (bioMerieux, France)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

®“°¡Ÿ≈≈Ÿ° ÿ°√„π·À≈àßµà“ßÊ  ®”π«π  250  µ—«
 “¡“√∂·¬°·∫§∑’‡√’¬·≈°µ‘°‰¥â∑—ÈßÀ¡¥ 306 ‰Õ‚´‡≈∑
π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â∑—ÈßÀ¡¥ ‰ª∑¥ Õ∫ ¡∫—µ‘
‡∫◊ÈÕßµâπ¢Õß°“√‡ªìπ‚ª√‰∫‚Õµ‘°„πÀâÕßªØ‘∫—µ‘°“√µ“¡≈”¥—∫
¥—ßπ’È§◊Õ °“√Õ¬Ÿà√Õ¥„π√–∫∫∑“ß‡¥‘πÕ“À“√ ÿ°√ ‚¥¬°“√∑π
‡°≈◊ÕπÈ”¥’∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.30% æ∫«à“∑π‡°≈◊ÕπÈ”¥’
‰¥â®”π«π 289 ‰Õ‚´‡≈∑ §‘¥‡ªìπ 94.44% ¢Õß®”π«π
‰Õ‚´‡≈∑∑—ÈßÀ¡¥∑’Ë·¬°‰¥ấ ÷Ëß§«“¡ “¡“√∂„π°“√√Õ¥™’«‘µ¢Õß
®ÿ≈‘π∑√’¬å∑’Ë®–„™â‡ªìπ‚ª√‰∫‚Õµ‘°√–À«à“ß°“√‡¥‘π∑“ß¡“¬—ß
∑“ß‡¥‘πÕ“À“√π—Èπ¢÷Èπ°—∫§«“¡∑π∑“πµàÕπÈ”¥’  (Gilliland et
al., 1984)  ‡æ√“–πÈ”¥’‡ªìπ “√Õ—πµ√“¬µàÕ®ÿ≈‘π∑√’¬å  ‡π◊ËÕß
®“°‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬¡’ à«πª√–°Õ∫¢Õß‰¢¡—π·≈–
°√¥‰¢¡—π ∑”„Àâßà“¬µàÕ°“√∂Ÿ°∑”≈“¬‚¥¬πÈ”¥’  (Jin et al.,
1998; Erkkila and Petaja, 2000) ¥—ßπ—Èπ§«“¡∑π∑“π
µàÕπÈ”¥’®÷ß¡’§«“¡ ”§—≠ ”À√—∫°“√§—¥‡≈◊Õ°®ÿ≈‘π∑√’¬å‚ª√-
‰∫‚Õµ‘° (Kociubinski et al., 1999) ∂÷ß·¡â«à“°≈‰°§«“¡
∑π∑“πµàÕπÈ”¥’¢Õß Lactobacilli ®–‰¡à‡ªìπ∑’Ë‡¢â“„®°—π¡“°

π—°  ·µàπà“®–‡π◊ËÕß¡“®“°ºπ—ß‡´≈≈å∑’Ë∑”Àπâ“∑’Ë‡ªìπ‡°√“–
ªÑÕß°—ππÈ”¥’ ®ÿ≈‘π∑√’¬å∫“ß™π‘¥ “¡“√∂¬àÕ¬ ≈“¬πÈ”¥’‰¥â‚¥¬
‡Õπ‰´¡å‰∫≈ǻ Õ≈µå‰Œ‚¥√‡≈   (bile salt hydrolase,  BSH)
´÷Ëß™à«¬≈¥§«“¡ “¡“√∂„π°“√≈–≈“¬¢ÕßπÈ”¥’  ·≈–∑”„Àâ
°“√∑”ß“πÕàÕπƒ∑∏‘Ï≈ß (Erkkila and Petaja, 2000)
·∫§∑’‡√’¬À≈“¬ “¬æ—π∏ÿå´÷Ëß√«¡∂÷ß Lactobacillus æ∫«à“¡’
°‘®°√√¡¢Õß BSH  (Gilliland, 1977)

ªí®®—¬Õ’°ª√–°“√Àπ÷Ëß„π°“√§«∫§ÿ¡®”π«π·≈–™π‘¥
¢Õß·∫§∑’‡√’¬„π√–∫∫∑“ß‡¥‘πÕ“À“√ §◊Õ§«“¡‡ªìπ°√¥„π
°√–‡æ“– ¥—ßπ—Èπ°“√π”®ÿ≈‘π∑√’¬å¡“„™â‡ªìπ‚ª√‰∫‚Õµ‘°‡æ◊ËÕ
‡ √‘¡°“√‡®√‘≠  §«√§—¥‡≈◊Õ° “¬æ—π∏ÿå∑’Ë¡’§«“¡∑π∑“πµàÕ
 ¿“«–∑’Ë‡ªìπ°√¥  µ≈Õ¥®πµâÕß “¡“√∂¡’™’«‘µ√Õ¥¿“¬„µâ
 ¿“«–∑’Ë‡ªìπ°√¥„π°√–‡æ“–Õ“À“√ (Conway et al.,  1987)
´÷Ëß√–¥—∫æ’‡Õ™¢Õß≈Ÿ° ÿ°√∑’Ë°”≈—ß°‘ππ¡Õ“¬ÿ 10-60 «—π®–Õ¬Ÿà
√–À«à“ß 3.46±0.23 - 5.02±0.34 (Kidder and Manners,
1978)  ®÷ßπ”·∫§∑’‡√’¬·≈°µ‘°®”π«π  289  ‰Õ‚´‡≈∑ ÷́Ëß
§—¥‡≈◊Õ°‰¥â¡“∑¥ Õ∫ ¡∫—µ‘°“√∑πµàÕ°√¥∑’Ë√–¥—∫ pH 3, 4,
5 ·≈– 6 æ∫«à“¡’·∫§∑’‡√’¬·≈°µ‘°®”π«π 146 ‰Õ‚´‡≈∑
§‘¥‡ªìπ  50.52%  ¢Õß®”π«π‰Õ‚´‡≈∑  ∑’Ë∑¥ Õ∫ “¡“√∂
∑πµàÕæ’‡Õ™ 4 (¡’§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 580 π“‚π‡¡µ√
¡“°°«à“ 0.2) ‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°∑—Èß  146 ‰Õ‚´‡≈∑
¡“∑¥ Õ∫°“√‡®√‘≠∑—Èß„π ¿“«–∑’Ë¡’ÕÕ°´‘‡®π  ‡æ◊ËÕ§«“¡
 –¥«°„π°“√º≈‘µ‡™◊ÈÕ®”π«π¡“° √«¡∂÷ß°“√‡°Á∫√—°…“‡™◊ÈÕ
·≈– ¿“«–∑’Ë‰¡à¡’ÕÕ°´‘‡®π‡æ◊ËÕ§«“¡®”‡ªìπ„π°“√π”‰ª„™â„π
√–∫∫∑“ß‡¥‘πÕ“À“√ ´÷Ëß®ÿ≈‘π∑√’¬å à«π„À≠à∑’Ëæ∫„π√–∫∫∑“ß
‡¥‘πÕ“À“√‰¡àµâÕß°“√ÕÕ°´‘‡®π (Salminen and Wright,
1993) æ∫«à“·∫§∑’‡√’¬·≈°µ‘°®”π«π 146 ‰Õ‚´‡≈∑ §‘¥
‡ªìπ 100% ¢Õß®”π«π‰Õ‚´‡≈∑∑’Ë„™â∑¥ Õ∫ “¡“√∂‡®√‘≠
∑—Èß„π ¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π‰¥â (∑ÿ°‰Õ‚´‡≈∑¡’§à“°“√
¥Ÿ¥°≈◊π· ß∑’Ë 580 π“‚π‡¡µ√¡“°°«à“ 1.0) ·≈–‡¡◊ËÕπ”¡“
∑¥ Õ∫°“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°«‘µ“¡‘π∫’ 12 æ∫«à“¡’
®”π«π 110 ‰Õ‚´‡≈∑  “¡“√∂‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°
«‘µ“¡‘π∫’ 12 (¡’§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 580 π“‚π‡¡µ√¡“°
°«à“ 1.0) ÷́Ëß«‘µ“¡‘ππ’È‡ªìπ “√∑’Ë¡’§«“¡ ”§—≠„π°“√‡ªìπ
‚§‡Õπ‰´¡å„π°“√ —ß‡§√“–Àå DNA  ¥—ßπ—Èπ„π°“√§—¥‡≈◊Õ°
‚ª√‰∫‚Õµ‘°‡æ◊ËÕ‡ √‘¡„πÕ“À“√®÷ßµâÕß·πà„®«à“·∫§∑’‡√’¬
¥—ß°≈à“«µâÕß‰¡à·¬àß«‘µ“¡‘π∫’ 12 „π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß
 ÿ°√´÷ËßÕ“®∑”„Àâ ÿ°√¢“¥ “√Õ“À“√‰¥â ·≈–‡¡◊ËÕπ”¡“∑¥ Õ∫



Songklanakarin J. Sci. Technol.

Vol. 29 (Suppl.2)  May 2007: Grad. Res. 274

Selection of probiotic lactic acid bacteria

Malawach, T., et al.

50% ·≈– Chin Tsai ·≈–§≥– (2005)  »÷°…“§«“¡
 “¡“√∂¢Õß‡™◊ÈÕ Lactobacillus ∑’Ë·¬°®“° ÿ°√·≈– —µ«åªï°
®”π«π 31 ·≈– 15  “¬æ—π∏ÿå µ“¡≈”¥—∫  æ∫«à“  ‡™◊ÈÕ
Lactobacillus  2   “¬æ—π∏ÿå §◊Õ LAP 5 ·≈– LF 33  ´÷Ëß
·¬°‰¥â®“°≈”‰ â ÿ°√·≈– —µ«åªï° µ“¡≈”¥—∫  “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠¢Õß E. coli ‰¥â¥’∑—Èß„πÀâÕßªØ‘∫—µ‘°“√ ·≈–„π —µ«å
∑¥≈Õß   ¡∫—µ‘„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å°àÕ‚√§‡ªìπ°≈‰° ”§—≠
∑’Ë™à«¬ªÑÕß°—π°“√∫ÿ°√ÿ°À√◊Õ°“√‡®√‘≠‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‚√§
µà“ßÊ °“√·∫àßµ—«·æ√àæ—π∏ÿå¢Õß·∫§∑’‡√’¬°àÕ‚√§‡À≈à“π’È®–‰ª
¢—¥¢«“ß°≈‰°°“√∑”ß“π¢Õß‡π◊ÈÕ‡¬◊ËÕ¿“¬„π√à“ß°“¬ —µ«å  ·¬àß
¥Ÿ¥´÷¡Õ“À“√®“° —µ«å ·≈– √â“ß “√æ‘…À√◊ÕπÈ”¬àÕ¬∑’Ë “¡“√∂
∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ¢Õß —µ«å‰¥â   ¥—ßπ—Èπ®ÿ≈‘π∑√’¬å∑’Ë®–π”¡“„™â‡ªìπ
‚ª√‰∫‚Õµ‘° §«√¡’ ¡∫—µ‘„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å°≈ÿà¡∑’Ë‡ªìπ
 “‡Àµÿ¢Õß‚√§ ´÷ËßπÕ°®“°®–™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ
‚√§µ‘¥‡™◊ÈÕ„π —µ«å·≈â« ¬—ß “¡“√∂π”®ÿ≈‘π∑√’¬å∑’Ë¡’§ÿ≥ ¡∫—µ‘
¥—ß°≈à“«¡“„™â„π√–¥—∫°“√√—°…“‚√§µ‘¥‡™◊ÈÕ‰¥â    “‡Àµÿ∑’Ë
·∫§∑’‡√’¬·≈°µ‘° “¡“√∂¬—∫¬—Èß°“√®√‘≠¢Õß·∫§∑’‡√’¬Õ◊Ëπ‰¥â
π—Èπ  ¡’ºŸâ»÷°…“∂÷ß “√∑’Ë·∫§∑’‡√’¬·≈°µ‘° √â“ß¢÷Èπ  æÕ √ÿª
‡ªìπ 3 ª√–°“√ §◊Õ ª√–°“√·√°°“√¬—∫¬—Èß°“√‡®√‘≠‡°‘¥®“°
·∫§∑’‡√’¬·≈°µ‘° √â“ß°√¥Õ‘π∑√’¬å ‡™àπ  °√¥·≈§µ‘° À√◊Õ
°√¥Õ–´‘µ‘°  ¡’º≈∑”„Àâ√–¥—∫§«“¡‡ªìπ°√¥‡ªìπ¥à“ß≈¥≈ß
‰¡à‡À¡“– ¡°—∫°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å∑’Ë‰¡à∑π°√¥ (Garriga
et al., 1998) À√◊Õª√–°“√∑’Ë Õß‡™◊ÈÕÕ“®„™âÕÕ°´‘‡®π‡ªìπ
µ—«√—∫Õ‘‡≈§µ√Õπ ∑”„Àâ‡°‘¥‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å ´÷Ëß¡’
§ÿ≥ ¡∫—µ‘‡ªìπµ—«ÕÕ°´‘‰¥´å∑’Ë√ÿπ·√ß ¡’º≈µàÕ‡´≈≈å·∫§∑’‡√’¬
 “¡“√∂∑”≈“¬‚§√ß √â“ßæ◊Èπ∞“π¢Õß‚¡‡≈°ÿ≈°√¥π‘«§≈’Õ‘§
·≈–‚ª√µ’π πÕ°®“°π’È°“√¬—∫¬—Èß¬—ßÕ“®‡°‘¥®“°º≈√à«¡°—π
√–À«à“ß°√¥·≈§µ‘°·≈–‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (Collins
and Aramaki, 1980 ·≈– Talon  et al., 1980)  ·≈–
 “‡Àµÿª√–°“√ ÿ¥∑â“¬‡π◊ËÕß®“°°“√ √â“ß·∫§‡∑Õ√‘‚Õ´‘π ´÷Ëß
‡ªìπ‚ª√µ’π∑’Ë¡’»—°¬¿“æ„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å™π‘¥Õ◊Ëπ„π°≈ÿà¡
∑’Ë¡’æ—π∏ÿ°√√¡„°≈â‡§’¬ß°—π°—∫ “¬æ—π∏ÿå∑’Ëº≈‘µ “√π’È  ∫“ß™π‘¥
¡’ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡≈∫‰¥â (Barefoot and Klaen-
harmmer, 1983; Gonzalez et al., 1994)  ∑—Èßπ’È·¡â
‚ª√‰∫‚Õµ‘°À≈“¬ “¬æ—π∏ÿå √â“ß·∫§‡∑Õ√‘‚Õ´‘π‰¥â ·µà·∫§-
‡∑Õ√‘‚Õ´‘π à«π„À≠à®–¬—∫¬—Èß‰¥â‡©æ“–·∫§∑’‡√’¬∑’Ë¡’§«“¡
 —¡æ—π∏å„°≈â™‘¥°—π‡∑à“π—Èπ ¥—ßπ—Èπ “√¬—∫¬—Èßæ«°°√¥Õ‘π∑√’¬å
‡™àπ °√¥·≈°µ‘°∑’Ë‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘° √â“ß¢÷Èπ®÷ß¡’

Table 1. Preliminary properties for selection of
probiotic lactic acid bacteria.

       Properties Number of Number of
strains  tested strains selected

Stability in bile salt
  (0.3%) 306 289
Stability at low pH 289 146
Growth aerobically
  and anaerobically 146 146
Ability to grow without
  vitamin B12 146 110
Utilization of protein,
  fat and starch 110 20

°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß  æ∫«à“ “¡“√∂¬àÕ¬∑—Èß‚ª√µ’π
‰¢¡—π ·≈–·ªÑß‰¥â®”π«π 20 ‰Õ‚´‡≈∑ §‘¥‡ªìπ 18.18%
¢Õß®”π«π‰Õ‚´‡≈∑∑’Ë∑¥ Õ∫ (Table 1) °“√∑’Ë·∫§∑’‡√’¬
·≈°µ‘° “¡“√∂ √â“ß‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π ‰¢¡—π ·≈–
·ªÑß ®–™à«¬„π°“√∑”ß“π¢Õß√–∫∫¬àÕ¬Õ“À“√∑”„Àâ “¡“√∂
¥Ÿ¥´÷¡Õ“À“√‡À≈à“π’È‰ª„™â‰¥â‡√Á«¬‘Ëß¢÷Èπ

®“° E. coli 60  “¬æ—π∏ÿå∑’Ë·¬°®“°¡Ÿ≈ ÿ°√  (Pong-
paichit et al., 2007) ‡¡◊ËÕπ”¡“∑¥ Õ∫°“√ √â“ß β- hemo-
lytic ∫πÕ“À“√ blood agar æ∫«à“‡ªìπ β-hemolytic E.
coli  ‡æ’¬ß 1  “¬æ—π∏ÿå  ‰¥â·°à  β-hemolytic E. coli
240/2 ®÷ßπ” E. coli ¥—ß°≈à“«¡“„™â‡ªìπÕ‘π¥‘‡§‡µÕ√å„π°“√
∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠‚¥¬·∫§∑’‡√’¬
·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â 20 ‰Õ‚´‡≈∑ ´÷Ëß‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’
Agar spot æ∫«à“·∫§∑’‡√’¬·≈°µ‘°∑—Èß 20 ‰Õ‚´‡≈∑ „Àâº≈
„π°“√¬—∫¬—Èß β-haemolytic E. coli 240/2 ‰¥â∑—Èß„π ¿“æ
∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π ‚¥¬æ∫«à“ “¡“√∂¬—∫¬—Èß„π ¿“æ∑’Ë¡’
ÕÕ°´‘‡®π‰¥â¥’°«à“„π ¿“æ∑’Ë‰¡à¡’ÕÕ°´‘‡®π (Figure 1) ·≈–
‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß√à«¡°—π æ∫«à“¡’·∫§∑’‡√’¬
·≈°µ‘°‡æ’¬ß 6 ‰Õ‚´‡≈∑ ‰¥â·°à L74, L124, L125, L134,
L164 ·≈– L281   “¡“√∂¬—∫¬—Èß β-hemolytic E. coli
240/2, E. coli K 88 ·≈– E. coli K99 ‚¥¬¡’‡ªÕ√å‡´Áπµå
°“√¬—∫¬—Èß¡“°°«à“ 90% (Figure 2) „π¢≥–∑’Ë Bloomberg
·≈–§≥– (1993) æ∫«à“ L. plantarum 104R ´÷Ëß·¬°
®“°°√–‡æ“– ÿ°√  “¡“√∂¬—∫¬—Èß°“√¬÷¥‡°“–¢Õß E. coli K
88 ∫π‡¬◊ËÕ‡¡◊Õ°≈”‰ â‡≈Á° à«π ileum ¢Õß≈Ÿ° ÿ°√‰¥â§‘¥‡ªìπ
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§«“¡ ”§—≠¡“°°«à“‡π◊ËÕß®“°¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‰¥â
°«â“ß°«à“‚¥¬ “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«°·≈–·∫§∑’‡√’¬
·°√¡≈∫∑’Ë°àÕ‚√§ (Ogawa et al., 2001)  ·≈–°“√¬—∫¬—Èß
·∫§∑’‡√’¬°àÕ‚√§¥—ß°≈à“«‡ªìπ ¡∫—µ‘∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß¢Õß
‚ª√‰∫‚Õµ‘° (Saarela et al., 2000)

°“√„™â “√ªØ‘™’«π–‡ªìπÕ“À“√‡ √‘¡‡æ◊ËÕ°√–µÿâπ°“√
‡®√‘≠‡µ‘∫‚µ¢Õß —µ«å¡—°‡°‘¥ªí≠À“¢÷Èπ‡π◊ËÕß®“°°“√§«∫§ÿ¡∑’Ë
‰¡à¥’æÕ  °“√„™âª√‘¡“≥¡“°‡°‘π°«à“∑’Ë°”Àπ¥  °“√„™âπ“π
‡°‘π‚¥¬‰¡à¡’°“√À¬ÿ¥„™â¬“°àÕπ¶à“ ∑”„Àâ‡°‘¥°“√µ°§â“ß„π
º≈‘µ¿—≥±å®“° —µ«å ·≈–‡™◊ÈÕ¥◊ÈÕ¬“∑’Ë„™â∫“ß™π‘¥ ‚¥¬‡™◊ÈÕ∫“ß

™π‘¥Õ“®∑”„Àâ‡°‘¥‚√§„π§π®÷ß∑”„Àâ‡°‘¥ªí≠À“°“√√—°…“„π
¿“¬À≈—ß  ∑”„Àâ≈—°…≥–°“√¥◊ÈÕ¬“¢Õß®ÿ≈‘π∑√’¬å‡æ‘Ë¡¡“°¢÷Èπ
´÷Ëß‡ªìπªí≠À“ ”§—≠∑’Ëπà“‡ªìπÀà«ß¡“°„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ
·µà ”À√—∫·∫§∑’‡√’¬·≈°µ‘°æ«°·≈°‚µ∫“´‘≈≈— ·¡â¡’°“√
¥◊ÈÕ¬“‚¥¬∏√√¡™“µ‘Õ¬à“ß°«â“ß¢«“ß·µà°“√¥◊ÈÕ¬“ à«π„À≠à¢Õß
·≈°‚µ∫“´‘≈≈— ‰¡à„™à≈—°…≥–∑’Ë∂à“¬∑Õ¥‰¥â   πÕ°®“°π’È
æ≈“ ¡‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“°Áæ∫‰¥â¬“°„π·≈°‚µ∫“-
´‘≈≈—  (Saarela et al., 2000)   ¥—ßπ—Èπ°“√π”·∫§∑’‡√’¬
·≈°µ‘°¡“‡ √‘¡„πÕ“À“√‡æ◊ËÕ≈¥ªí≠À“¥—ß°≈à“«®÷ß‡ªìπ ‘Ëß∑’Ëπà“
 π„®   ”À√—∫√Ÿª·∫∫°“√¥◊ÈÕ¬“¢Õß·≈°‚µ∫“´‘≈≈— ·µà≈–

Figure 1.  Inhibitory effect of selected lactic acid bacteria on Escherichia coli 240/2 by agar spot test.

Figure 2. Inhibition percentage of selected lactic acid bacteria on Escherichia coli 240/2,
E. coli 88 E. coli 99 after 6 hrs of incubation of associative cultures in MRS broth
at 37oC.
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Table 2. Antibiotic susceptibility of selected  lactic acid bacteria isolated from
piglet faeces.

  Isolates of lactic acid bacteria
      Antibiotics

L74 L124 L125 L134 L164 L281

Ampicillin (10µg) S S R S S S
Amikacin (30µg) R R R R R R
Amoxycillin (30µg) S S S S MS R
Chloramphenicol (30µg) S S S S S S
Erythromycin (15µg) S S S S S S
Gentamicin (10µg) MS MS MS R R MS
Kanamycin (30µg) MS MS MS R R S
Nalidixic acid (30µg) R R R R R R
Norfloxacin (10µg) R R R R S R
Penicillin G (10µg) MS MS MS S S MS
Polymyxin B (300µg) R R R R R R
Streptomycin (10µg) MS R MS R R R
Tetracycline (30µg) S R S R R S
Vancomycin (30µg) S R S R R S

Results were interpreted according to the cut-off levels proposed by Charteris et al. (1998).
R : Resistant     MS : Moderately Susceptible     S : Susceptible

Table 3. Identification of selected lactic acid bacteria  from piglet faeces by API 50 CH
system (bioMerieux, France).

Strain                         Source Genus and species % Similarity
designation

L74 Pig farm in Rajamangala Institute Lactobacillus plantarum 99.9
of Technology, Nakorn Si Thammarat
Campus

L124 Pig farm in Prince of Songkla University, Lactobacillus plantarum 99.9
Hat Yai Campus

L125 Pig farm in Prince of Songkla University, Lactobacillus plantarum 99.9
Hat Yai Campus

L134 Pig farm in Prince of Songkla University, Lactobacillus plantarum 99.9
Hat Yai Campus

L164 Pig farm in Prince of Songkla University, Lactobacillus plantarum 99.9
Hat Yai Campus

L281 Pig farm in Trang Province Lactobacillus plantarum 99.9

™π‘¥¡’§«“¡·µ°µà“ß°—π¡“°  ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß¡’°“√
∑¥ Õ∫§«“¡‰«µàÕ¬“ªØ‘™’«π–¢Õß‚ª√‰∫‚Õµ‘°·µà≈– “¬æ—π∏ÿå
‡æ◊ËÕπ”º≈∑’Ë‰¥â‰ª„™âª√–‚¬™πå√à«¡°—∫ “√ªØ‘™’«π–„π°“√
√—°…“‚√§ (Charteris et al., 1998) ·≈–°“√µâ“π∑“πµàÕ

¬“ªØ‘™’«π–∑’Ë„™â„πÕ“À“√ —µ«å°Á‡ªìπ ¡∫—µ‘Õ’°ª√–°“√Àπ÷Ëß
¢Õß·∫§∑’‡√’¬∑’Ë®–π”‰ª„™â‡ªìπ‚ª√‰∫‚Õµ‘° (Havenaar et
al., 1992;  Nousiainen and Stela,  1998) ´÷Ëß®“°°“√
π”‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘° ®”π«π 6 ‰Õ‚´‡≈∑∑’Ë
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§—¥‡≈◊Õ°‰¥â¡“∑¥ Õ∫§«“¡‰«µàÕ¬“ªØ‘™’«π–‚¥¬«‘∏’ disc
diffusion µ“¡«‘∏’¢Õß Charteris ·≈–§≥– (1998) æ∫«à“
‡™◊ÈÕ∑ÿ° “¬æ—π∏ÿå‰«µàÕ “√ªØ‘™’«π–  erythromycin  ·≈–
chloramphinicol  ·≈–¥◊ÈÕµàÕ “√ªØ‘™’«π– amikacin,
polymycin B ·≈– nalidixic acid  (Table 2)

™π‘¥¢Õß Lactobacillus „π√–∫∫∑“ß‡¥‘πÕ“À“√
 —µ«å·µà≈–™π‘¥·µ°µà“ß°—π  (Gilliland et al., 1975)
Lactobacillus ∑’Ë¡—°æ∫„π√–∫∫∑“ß‡¥‘πÕ“À“√ ‰¥â·°à L.
acidophilus, L.bifidus, L. casei, L. fermentum ·≈–
L. plantarum (Gilliland, 1979) ‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°
∑—Èß 6 ‰Õ‚´‡≈∑ ∑’Ë¡’ ¡∫—µ‘‡∫◊ÈÕßµâπ¢Õß°“√‡ªìπ‚ª√‰∫‚Õµ‘°
¡“æ‘ Ÿ®πå‡Õ°≈—°…≥å¥â«¬™ÿ¥∑¥ Õ∫ ”‡√Á®√Ÿª API 50 CH
(Biomerieux, France)  æ∫«à“  ·∫§∑’‡√’¬·≈°µ‘°∑—Èß 6
‰Õ‚´‡≈∑  ¡’‡ªÕ√å‡´πµå§≈â“¬§≈÷ß  99.9%  „π°“√æ‘ Ÿ®πå
‡Õ°≈—°…≥å‡ªìπ Lactobacillus plantarum (Table 3) ‚¥¬
„πªí®®ÿ∫—π¡’°“√»÷°…“°“√π”·∫§∑’‡√’¬‚ª√‰∫‚Õµ‘°À≈“¬™π‘¥
¡“„™â‡ªìπÕ“À“√‡ √‘¡‡≈’È¬ß ÿ°√ ‡™àπ Lactobacillus acido-
philus  (Carlos et al.,  2002) Lactobacillus johnsonii
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