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Abstract
Charernjiratrakul, W.,  Kantachote, D.  and Vuddhakul, V.
Probiotic lactic acid bacteria for applications in vegetarian food products
Songklanakarin J. Sci. Technol., 2007, 29(4) : 981-991

Total of 225 isolates of lactic acid bacteria were isolated from 152 samples of various fermented foods.
The strains were investigated for their probiotic properties based on stability in bile salt (0.30%) and high
acidity (pH 3), growth under both aerobic and anaerobic conditions, ability to grow without vitamin B12.
According to the  above criteria, 40 isolates were selected. Using an agar spot method, 16 isolates were able
to inhibit Salmonella  typhimurium, S. typhi, S. enteritidis,  S. paratyphi  and 4 strains  of E. coli O157 : H7 as
clear zone greater than 10 mm. Moreover, utilization of protein or fat or starch was also considered. Only 5
isolates were able to utilize protein and further selected for antibiotics sensitivity test. The selected isolates
were susceptible to following antibiotics: ampicillin, chloramphenicol, erythromycin , kanamycin, tetra-
cycline  and vancomycin; however they were resistant to ceptazidime and norfloxacin. They all showed better
growth in vegetarian medium (coconut juice medium) than MRS medium both under static and shaking
conditions. Five active isolates were identified as Lactobacillus plantarum LL13, LN18, LP11, LS35 and
Pediococcus pentosaceus LT02 by API 50 CH system. All cultures grew well in carrot juice by reducing pH
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from 6.4 to below 4.0 after 24 h of fermentation at 35oC. The lactic cultures in fermented carrot juice lost
their viability about 2 log cycles after 15 days of cold storage at 4oC.
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°“√·¬°·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√À¡—°¢Õß‰∑¬ ®”π«π 152 µ—«Õ¬à“ß  “¡“√∂·¬°·∫§∑’‡√’¬·≈°µ‘°‰¥â

225  “¬æ—π∏ÿå π”‡™◊ÈÕ¡“∑¥ Õ∫ ¡∫—µ‘°“√‡ªìπ‚ª√‰∫‚Õµ‘° ‰¥â·°à °“√∑πµàÕ‡°≈◊ÕπÈ”¥’∑’Ë¡’§«“¡‡¢â¡¢âπ 0.30% ∑π

µàÕ°√¥∑’Ë√–¥—∫æ’‡Õ™ 3 ‡®√‘≠‰¥â∑—Èß ¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π ‡®√‘≠„πÕ“À“√∑’Ë¢“¥«‘µ“¡‘π∫’ 12  “¡“√∂§—¥‡≈◊Õ°

‡™◊ÈÕ∑’Ë¡’ ¡∫—µ‘¥—ß°≈à“«‰¥â 40  “¬æ—π∏ÿå ‡¡◊ËÕπ”¡“∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’ agar spot æ∫·∫§∑’‡√’¬·≈°µ‘° 16  “¬

æ—π∏ÿå  “¡“√∂¬—∫¬—Èß Salmonella typhimurium, S. typhi  S. enteritidis  S. paratyphi ·≈– E. coli O157 : H7 4  “¬

æ—π∏ÿå‚¥¬¡’¢Õ∫«ß„ ¢Õß°“√¬—∫¬—Èß¡“°°«à“ 10 ¡¡. §—¥‡≈◊Õ°‡™◊ÈÕ‰¥â 5  “¬æ—π∏ÿå∑’Ë “¡“√∂¬àÕ¬‚ª√µ’π‰¥â¥’ ·≈–‡¡◊ËÕ

π”‡™◊ÈÕ¥—ß°≈à“«¡“∑¥ Õ∫°—∫¬“ªØ‘™’«π–  æ∫«à“ ∑ÿ° “¬æ—π∏ÿå‰«µàÕ¬“ªØ‘™’«π– ampicillin chloramphenicol erythro-

mycin  kanamycin  tetracycline  ·≈– vancomycin ·µà¥◊ÈÕµàÕ¬“ªØ‘™’«π– ceptazidime ·≈– norfloxacin ·∫§∑’‡√’¬

·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå¡’°“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°·À≈àß∑’Ë¡“®“°‡π◊ÈÕ —µ«å (Õ“À“√πÈ”¡–æ√â“«) ‰¥â¥’°«à“Õ“À“√

‡≈’È¬ß‡™◊ÈÕ MRS ∑—Èß„π ¿“«–∑’Ë¡’·≈–‰¡à¡’°“√‡¢¬à“ ·≈–‡¡◊ËÕ∫àß™’È™π‘¥‚¥¬„™â API 50 CH æ∫«à“ ‡ªìπ Lactobacillus

plantarum LL13 LN18 LP11 LS35 ·≈– Pediococcus pentosaceus LT02 ∑ÿ° “¬æ—π∏ÿå‡µ‘∫‚µ‰¥â¥’„ππÈ”·§√Õ∑ ‚¥¬

 “¡“√∂∑”„ÀâπÈ”·§√Õ∑À¡—°≈¥æ’‡Õ™®“° 6.4 ≈ßµË”°«à“ 4.0 ‡¡◊ËÕ°“√À¡—°ºà“πæâπ‰ª 24 ™—Ë«‚¡ß ∑’Ë 35
o
C ·≈–‡¡◊ËÕ

‡°Á∫√—°…“πÈ”·§√Õ∑À¡—°‰«â∑’Ë‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4
o
C ‡ªìπ‡«≈“ 15 «—π ®”π«π‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘° ≈¥≈ßª√–¡“≥ 2  log

ªí®®ÿ∫—π§«“¡µâÕß°“√„π°“√∫√‘‚¿§º≈‘µ¿—≥±åÕ“À“√
∑’Ë‡°’Ë¬«°—∫ ÿ¢¿“æ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“° ¥—ßπ—Èπ®÷ß∑”„Àâ¡’°“√
æ—≤π“º≈‘µ¿—≥±å∑’Ë ‡°’Ë¬«¢âÕß°—∫ ÿ¢¿“æ∑’Ë‡©æ“–¡“°¢÷Èπ
º≈‘µ¿—≥±å∑’Ë‰¥â√—∫§«“¡ π„®Õ¬à“ßÀπ÷Ëß§◊Õ Õ“À“√‡ √‘¡‚ª√-
‰∫‚Õµ‘°´÷Ëß¡’®ÿ≈‘π∑√’¬å∑’Ë¡’™’«‘µ´÷Ëß°àÕª√–‚¬™πå„Àâ°—∫ ÿ¢¿“æ
¢ÕßºŸâ∫√‘‚¿§„π°“√§ß‰«âÀ√◊Õ™à«¬ª√—∫ ¿“æ§«“¡ ¡¥ÿ≈¢Õß
®ÿ≈‘π∑√’¬å„π√–∫∫∑“ß‡¥‘πÕ“À“√ (Saarela et al., 2000)
°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π ≈¥‡Õπ‰´¡å∑’Ë‡ªìπ “‡Àµÿ„Àâ‡°‘¥¡–‡√Áß
ªÑÕß°—π·≈–√—°…“‚√§∑âÕß√à«ß∑—Èß∑’Ë‡°‘¥®“°·∫§∑’‡√’¬·≈–‰«√— 
‡ªìπµâπ (Kaur et al., 2002; Reid, 1999) ·∫§∑’‡√’¬∑’Ë¡’
 ¡∫—µ‘∑’Ë‡À¡“– ¡„π°“√„™â‡ªìπ‚ª√‰∫‚Õµ‘° ‰¥â·°à ·∫§∑’‡√’¬
·≈°µ‘°   à«π„À≠à‡ªìπ °ÿ≈ Lactobacillus spp. ·≈–
Bifidobacterium spp. ∑—Èßπ’È‡π◊ËÕß®“°·∫§∑’‡√’¬‡À≈à“π’È∑π

°√¥·≈–‡°≈◊ÕπÈ”¥’  ∑”„Àâ “¡“√∂Õ¬Ÿà√Õ¥„π√–∫∫∑“ß‡¥‘π
Õ“À“√ ÷́Ëß‡ªìπ ¡∫—µ‘∑’Ë ”§—≠„π°“√‡ªìπ‚ª√‰∫‚Õµ‘° (Reid,
1999; Vinderola and Reinheimer, 2003; Cebeci and
Gurakan, 2003) √«¡∑—Èß “¡“√∂ √â“ß°√¥ ‡ªÕ√åÕÕ°‰´¥å
·≈–·∫§‡∑Õ√‘‚Õ´‘π„π°“√µàÕµâ“π°“√‡µ‘∫‚µ¢Õß‡™◊ÈÕ°àÕ‚√§
(Saarela et al., 2000) ‡π◊ËÕß®“°„πªí®®ÿ∫—πº≈‘µ¿—≥±å
Õ“À“√‚ª√‰∫‚Õµ‘°∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥ à«π„À≠àÕ¬Ÿà„π√Ÿª
º≈‘µ¿—≥±åπ¡ (Saarela et al., 2000) ‡™àπ ¬“§Ÿ≈∑å·≈–
π¡‡ª√’È¬«™π‘¥µà“ßÊ ‡∑à“π—Èπ   „π¢≥–∑’ËºŸâ∫√‘‚¿§Õ“À“√
¡—ß –«‘√—µ‘‰¥â‡æ‘Ë¡®”π«π¢÷ÈπÕ¬à“ß¡“°„π∑ÿ°¿Ÿ¡‘¿“§ ·µà¬—ß‰¡à¡’
º≈‘µ¿—≥±å¡—ß –«‘√—µ‘‡ √‘¡‚ª√‰∫‚Õµ‘° ®÷ß∑”„ÀâºŸâ∫√‘‚¿§∑’Ë‡ªìπ
¡—ß –«‘√—µ‘À√◊ÕºŸâ∑’Ë‰¡à™Õ∫∫√‘‚¿§º≈‘µ¿—≥±åπ¡¢“¥‚Õ°“ „π
°“√‰¥â√—∫ª√–‚¬™πå®“°·∫§∑’‡√’¬‚ª√‰∫‚Õµ‘° (Heenan et
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al., 2004)  ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ
·¬°·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√À¡—°®“°æ◊™„Àâ‡ªìπ‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï
π”¡“§—¥‡≈◊Õ° ¡∫—µ‘´÷Ëß∑¥ Õ∫‰¥â„πÀâÕßªØ‘∫—µ‘°“√«à“
‡À¡“– ¡ ”À√—∫„™â‡ªìπ‚ª√‰∫‚Õµ‘° §«“¡ “¡“√∂„π°“√
‡µ‘∫‚µ·≈–°“√Õ¬Ÿà√Õ¥„πÕ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√®“°
 —µ«å‡æ◊ËÕ°“√π”‰ªª√–¬ÿ°µå„™â‡ªìπ°≈â“‡™◊ÈÕ„πº≈‘µ¿—≥±å‚ª√-
‰∫‚Õµ‘°¡—ß –«‘√—µ‘ √«¡∑—Èß∑¥≈ÕßÀ¡—°·≈–»÷°…“§«“¡ “¡“√∂
„π°“√Õ¬Ÿà√Õ¥¢Õß‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â
„πÕ“À“√À¡—°®“°æ◊™ ‡æ◊ËÕ‡ªìπ·π«∑“ß∑’Ë®–™à«¬‡æ‘Ë¡§«“¡
ª≈Õ¥¿—¬·≈– ÿ¢¿“æ∑’Ë¥’¢ÕßºŸâ∫√‘‚¿§°≈ÿà¡¡—ß –«‘√—µ‘À√◊ÕºŸâ∑’Ë
‰¡àπ‘¬¡∫√‘‚¿§º≈‘µ¿—≥±åπ¡  √«¡∑—Èß‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ°—∫
ºŸâ∫√‘‚¿§∑ÿ°°≈ÿà¡Õ’°¥â«¬

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

1. Õ“À“√À¡—°∑’Ë„™â„π°“√·¬°·∫§∑’‡√’¬·≈°µ‘°

Õ“À“√À¡—°®“°æ◊™ ‡™àπ º—°‡ ’È¬π¥Õß º—°°“¥¥Õß
¢â“«À¡“° ´’‡´Á°©à“¬  –µÕ¥Õß ¢π¡®’π À—«‰™‚ªÑ ÀπàÕ‰¡â
¥Õß °√–‡∑’¬¡¥Õß ·≈–µ—Èß-©à“¬  µ—«Õ¬à“ß‡À≈à“π’È‡°Á∫®“°
µ≈“¥ ¥À√◊Õµ≈“¥π—¥„πÕ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ ·≈–
º—°¥Õß™π‘¥µà“ßÊ ∑’ËÀ¡—°‡Õß„πÀâÕßªÆ‘∫—µ‘°“√ ‡™àπ ÀπàÕ‰¡â
¥Õß º—°‡ ’È¬π¥Õß °√–À≈Ë”ª≈’¥Õß ·µß°«“¥Õß ‡æ◊ËÕ‡°Á∫
µ—«Õ¬à“ß∑ÿ°«—π¢ÕßÕ“¬ÿ°“√À¡—° ‡æ√“–·∫§∑’‡√’¬·≈°µ‘°∑’Ë¡’
∫∑∫“∑„π°“√À¡—°·µà≈–√–¬–®–·µ°µà“ß°—π ®”π«π√«¡
152 µ—«Õ¬à“ß

2. °“√·¬°·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√À¡—°„Àâ‡ªìπ‡™◊ÈÕ

∫√‘ ÿ∑∏‘Ï

π”µ—«Õ¬à“ßÕ“À“√À¡—° streak ∫πÕ“À“√ MRS agar
(De Man Rogosa and Sharpe agar (Difco)) ∑’Ë‡µ‘¡
bromocresol purple 0.04% ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ
‡«≈“ 48 ™¡ ‡°Á∫‚§‚≈π’‡™◊ÈÕ∑’Ë√Õ∫‚§‚≈π’‡ªìπ ’‡À≈◊Õß ·≈–¡’
≈—°…≥–‚§‚≈π’·µ°µà“ß°—π ¡“∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬«‘∏’°“√ streak
∫πÕ“À“√ MRS agar ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“
24 ™¡. π”¡“¬âÕ¡ ’·°√¡ ¥Ÿ°“√µ‘¥ ’ √Ÿª√à“ß °“√®—¥‡√’¬ßµ—«
¢Õß‡´≈≈å  °“√ √â“ß‡Õπ‰´¡å§–µ–‡≈   ∂â“‡ªìπ·∫§∑’‡√’¬
·≈°µ‘°µ‘¥ ’·°√¡∫«° ‰¡à √â“ß‡Õπ‰´¡å§–µ–‡≈  ‡°Á∫√—°…“
‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï„π MRS agar slant

3. °“√∑¥ Õ∫ ¡∫—µ‘°“√‡ªìπ‚ª√‰∫‚Õµ‘°„π√–¥—∫ÀâÕß

ªØ‘∫—µ‘°“√

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

3.1 °“√∑πµàÕ‡°≈◊ÕπÈ”¥’

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â®“°¢âÕ 2 ¡“ streak
≈ß∫π MRS agar ∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’ (bile salt)
0.30% ·≈â«π”‡™◊ÈÕ¡“∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 35C  ‡ªìπ‡«≈“ 24
™¡. ·≈â«µ√«®¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ∫πº‘«Àπâ“Õ“À“√

3.2 °“√∑πµàÕ°√¥

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.1
∂à“¬≈ß„π MRS broth  ª√‘¡“µ√ 6 ¡≈  ∑’Ë¡’°“√ª√—∫ pH
¥â«¬ 1 N HCl  „Àâ‰¥â 3 ·≈– 4  π”‡™◊ÈÕ¡“∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘
35C  ‡ªìπ‡«≈“ 24 ™¡. µ√«®¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ‚¥¬°“√
«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß«—¥°“√¥Ÿ¥°≈◊π· ß (spec-
trophotometer) ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 660 π“‚π‡¡µ√

3.3 °“√‡®√‘≠„π ¿“«–∑’Ë¡’ ·≈–‰¡à¡’ÕÕ°´‘‡®π

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.2
∂à“¬≈ß„π MRS broth   ‡™◊ÈÕ≈– 4 À≈Õ¥  ·∫àß‡™◊ÈÕ‡ªìπ 2
™ÿ¥  §◊Õ  ™ÿ¥∑’Ë 1 §≈“¬Ω“‡°≈’¬«  ‡°Á∫„π‚∂‰√âÕÕ°´‘‡®π
(anaerobic jar) æ√âÕ¡ Gas Pak Anaerobic system
(BBL)  ·≈â«π”‰ª∫à¡∑’Ë 35C  ‡ªìπ‡«≈“ 24 ™¡.  ™ÿ¥∑’Ë 2
π”‰ª∫à¡„πµŸâ∫à¡∑’Ë 35C  ‡ªìπ‡«≈“ 24 ™¡.  µ√«®¥Ÿ°“√
‡®√‘≠¢Õß‡™◊ÈÕ‚¥¬«—¥§à“°“√¥Ÿ¥°≈◊π· ß ‚¥¬„™â‡§√◊ËÕß«—¥°“√
¥Ÿ¥°≈◊π· ß∑’Ë¡’§«“¡¬“«§≈◊Ëπ· ß 660 π“‚π‡¡µ√ ‡ª√’¬∫
‡∑’¬∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ„π°“√‡®√‘≠∑—Èß 2  ¿“«–

3.4 °“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°«‘µ“¡‘π B12

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.3
∂à“¬≈ß„πÀ≈Õ¥Õ“À“√  vitamin  B12  assay  medium
(Difco) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 24 ™¡. µ√«®¥Ÿ
°“√‡®√‘≠‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß ¥â«¬‡§√◊ËÕß«—¥°“√¥Ÿ¥
°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ· ß 660 π“‚π‡¡µ√

3.5 §«“¡ “¡“√∂¢Õß·∫§∑’‡√’¬·≈°µ‘°„π°“√

¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§

∑¥ Õ∫¥â«¬«‘∏’°“√¬—∫¬—Èß∫πÕ“À“√·¢Áß (agar
spot method) (Spelhaug and Harlander, 1989) ‚¥¬
„™â·∫§∑’‡√’¬·≈°µ‘°∑’Ë‡≈’È¬ß„π MRS broth ®π¡’Õ“¬ÿ 18
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™¡. π”¡“ª√—∫„Àâ¡’§«“¡¢ÿàπ‡ªìπ 0.5 McFarland (®”π«π
ª√–¡“≥ 108 CFU/¡≈.) ®“°π—Èπ‡®◊Õ®“ß≈ßÕ¬à“ß‡ªìπ≈”¥—∫
„Àâ¡’®”π«π‡™◊ÈÕ 107 CFU/ ¡≈. À¬¥≈ß∫πÕ“À“√ MRS agar
‡™◊ÈÕ≈– 5 ‰¡‚§√≈‘µ√ ·µà≈–‡™◊ÈÕÀà“ß°—π 3 ́ ¡.  ®“π≈– 4 ‡™◊ÈÕ
∑‘Èß‰«â„Àâ·Àâß ∫à¡‡™◊ÈÕ∑’Ë 35C ‡ªìπ‡«≈“ 24 ™¡. ®“°π—Èππ”
¡“‡∑∑—∫¥â«¬ BHI soft agar ¡’«ÿâπ√âÕ¬≈– 0.7 ª√‘¡“µ√ 7
¡≈ ´÷Ëß¡’·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å ®”π«πª√–¡“≥ 106 CFU/
¡≈ (·∫§∑’‡√’¬°àÕ‚√§∑’Ë„™â ‰¥â·°à Salmonella  typhimurium
S. typhi S. enteritidis  S. paratyphi., E. coli O157 :
H7 4  “¬æ—π∏ÿå) π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 24 ™¡.
µ√«®º≈°“√¬—∫¬—Èß §—¥‡≈◊Õ°·∫§∑’‡√’¬·≈°µ‘°∑’Ë “¡“√∂¬—∫¬—Èß
·∫§∑’‡√’¬°àÕ‚√§‰¥â¥’§◊Õ¡’«ß„ ¢Õß°“√¬—∫¬—Èß (inhibition zone)
®“°¢Õ∫·∫§∑’‡√’¬·≈°µ‘°®π ÿ¥¢Õ∫«ß„ ¡“°°«à“ 10 ¡¡. ‰«â
»÷°…“„π¢—ÈπµàÕ‰ª

3.6 §«“¡ “¡“√∂„π°“√¬àÕ¬‚ª√µ’π  ‰¢¡—π  ·≈–

·ªÑß (Michael and Pelezar, 1995)

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â¡“ streak ∫π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ  Milk agar  Casein agar  Tributyrin
agar ·≈– Starch agar π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35C  ‡ªìπ
‡«≈“ 48-72 ™¡. µ√«®º≈°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ‚¥¬«—¥«ß
„ √Õ∫Ê‚§‚≈π’¢Õß‡™◊ÈÕ∫πÕ“À“√ Milk ·≈– Casein agar
°“√¬àÕ¬‰¢¡—π ‚¥¬«—¥«ß„ √Õ∫Ê ‚§‚≈π’¢Õß‡™◊ÈÕ∫πÕ“À“√
Tributyrin agar ∑¥ Õ∫°“√¬àÕ¬·ªÑß‚¥¬À¬¥ “√≈–≈“¬
‰Õ‚Õ¥’π≈ß∫πÕ“À“√ Starch agar ∂â“¡’°“√¬àÕ¬·ªÑß‡°‘¥«ß
„ √Õ∫Ê ‚§‚≈π’

3.7 °“√µâ“π∑“πµàÕ¬“ªØ‘™’«π– (¥—¥·ª≈ß®“°

Charteris et al., 1998)

„™â cotton swab ∂à“¬·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥
‡≈◊Õ°‰¥â ∑’Ë‡≈’È¬ß„π MRS broth Õ“¬ÿª√–¡“≥ 18-24 ™¡.
ª√—∫„Àâ¡’§«“¡¢ÿàπ 0.5 Mc Farland (®”π«πª√–¡“≥ 108

CFU/¡≈) π”‰ªªÑ“¬ (swab) „Àâ∑—Ë«º‘«Àπâ“¢ÕßÕ“À“√
MRS agar ·≈â«ª≈àÕ¬„Àâ·Àâß 3-5 π“∑’ ®“°π—Èπ«“ß anti-
biotic discs ‰¥â·°à penicillin G (10µg) ampicillin
(10µg) cephalothin (30µg) ceftazidime (30µg)
cefoperazone (75µg) vancomycin (30µg) bacitracin
(10µg, gentamicin (10µg) kanamycin (30µg)
streptomycin (10µg) tetracycline (30µg) chlor-

amphenicol (30µg) erythromycin (15µg) norfloxacin
(10µg) ·≈– polymyxin B (30µg)  «“ß≈ß∫π∫√‘‡«≥
∑’ËªÑ“¬‡™◊ÈÕ‰«â ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 24 ™¡.
√“¬ß“πº≈‚¥¬°“√«—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß«ß„ °“√¬—∫¬—Èß
(inhibition zone) ·≈â«π”º≈∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫‡æ◊ËÕ¥Ÿ«à“
‡™◊ÈÕ¥—ß°≈à“« ‰« (susceptible) À√◊Õµâ“π∑“π (resistant) µàÕ
¬“ªØ‘™’«π–π—ÈπÊ

4. §«“¡ “¡“√∂„π°“√‡µ‘∫‚µ„πÕ“À“√∑’Ëª√“»®“°·À≈àß

Õ“À“√®“° —µ«å

π”‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â ´÷Ëß¡’®”π«π
ª√–¡“≥ 104 CFU/¡≈. ∂à“¬‡™◊ÈÕ≈ß„π  MRS broth ·≈–
Õ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√®“° —µ«å ‰¥â·°à soy peptone
yeast extract agar (SPY2) („πÕ“À“√ 1 ≈‘µ√ª√–°Õ∫
¥â«¬ soy peptone, yeast extract ·≈–πÈ”µ“≈°≈Ÿ‚§  Õ¬à“ß
≈– 25 °√—¡) (Heenan et al., 2002)  Õ“À“√πÈ”¡–æ√â“«
(„πÕ“À“√ 1 ≈‘µ√ ª√–°Õ∫¥â«¬ yeast extract 5 °√—¡
sodium acetate 5 °√—¡ amonium citrate 2 °√—¡
Tween 80 1 ¡≈. πÈ”¡–æ√â“«·°à 1 ≈‘µ√) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘
35C ‡ªìπ‡«≈“ 24 ™¡. π—∫®”π«π‡™◊ÈÕ‚¥¬«‘∏’ spread plate
∫π MRS agar  ·≈â«∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 48 ™¡.
·≈–‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ„π°“√‡®√‘≠„π MRS
broth SPY2 ·≈–Õ“À“√πÈ”¡–æ√â“« §—¥‡≈◊Õ°‡™◊ÈÕ∑’Ë “¡“√∂
‡µ‘∫‚µ‰¥â¥’„πÕ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√®“° —µ«å‰«â»÷°…“
µàÕ‰ª ‚¥¬π”‰ªÀ“§à“‡«≈“„π°“√·∫àßµ—« (generation time)
¢Õß‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°„πÕ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√
®“° —µ«å∑’Ë‡™◊ÈÕ‡®√‘≠‡µ‘∫‚µ‰¥â¥’‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√ MRS
‚¥¬»÷°…“∑—Èß ¿“«–∑’Ë¡’°“√‡¢¬à“ 150 √Õ∫/π“∑’ ·≈– ¿“«–
∑’Ë‰¡à‡¢¬à“ ‡°Á∫µ—«Õ¬à“ß∑ÿ° 3 ™¡. ®π§√∫ 28 ™¡. «—¥§«“¡
¢ÿàπ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 660 π“‚π‡¡µ√  ‡¢’¬π°√“ø°“√
‡®√‘≠ À“§à“‡«≈“„π°“√·∫àßµ—«

5. °“√∫àß™’È™π‘¥¢Õß‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë

§—¥‡≈◊Õ°‰¥â

∫àß™’È™π‘¥¢Õß·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â‚¥¬„™â
API 50 CH ¢Õß∫√‘…—∑ Biomerieux
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6. °“√À¡—°·≈–§«“¡ “¡“√∂„π°“√Õ¬Ÿà√Õ¥¢Õß‚ª√-

‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â„πÕ“À“√À¡—°

®“°æ◊™·≈–°“√§«∫§ÿ¡‡™◊ÈÕ°àÕ‚√§

6.1 °“√À¡—°πÈ”·§√Õ∑

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â ∑’Ë¡’Õ“¬ÿ 24
™¡.  ®”π«π 0.1 ml   ∂à“¬≈ß„πÕ“À“√‡À≈«πÈ”¡–æ√â“«
ª√‘¡“µ√  10 ¡≈. π”‰ª∫à¡∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 24
™¡. π”¡“ª√—∫„Àâ¡’®”π«π‡™◊ÈÕ‡√‘Ë¡µâπ¡“°°«à“ 106 CFU/
¡≈. „ à„πÀ≈Õ¥∑¥≈Õß¢π“¥ 25x200 ¡¡. ∑’Ë∫√√®ÿπÈ”
·§√Õ∑∑’Ë‰¡à¡’°“√‡µ‘¡ à«πª√–°Õ∫Õ◊Ëπ∑’Ëª√“»®“°‡™◊ÈÕ 15 ¡≈.
À¡—°‰«â∑’Ë 35C µ√«®π—∫®”π«π‡™◊ÈÕ «—¥æ’‡Õ™ ª√‘¡“≥°√¥
ª√‘¡“≥πÈ”µ“≈ À≈—ß°“√À¡—°∑’Ë 0 24 48 ·≈– 72 ™¡. π”
πÈ”·§√Õ∑À¡—°∑’Ë‰¥â¡“∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§ ‚¥¬„™âπÈ”
·§√Õ∑À¡—°ª√‘¡“µ√ 100 µl À¬¥„π∂â«¬ (cup) ∑’Ë«“ß∫π
Õ“À“√ BHI agar ∑’Ë¡’ E. coli O157: H7 ·≈– Salmo-
nella typhi ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35C ‡ªìπ‡«≈“ 48 ™¡. µ√«®
º≈°“√¬—∫¬—Èß  ‚¥¬«—¥®“°«ß„ ¢Õß°“√¬—∫¬—Èß (inhibition
zone)

6.2 »÷°…“§«“¡ “¡“√∂„π°“√Õ¬Ÿà√Õ¥„ππÈ”·§√Õ∑

À¡—°

»÷°…“º≈°“√‡°Á∫√—°…“πÈ”·§√Õ∑À¡—°‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ 4C µàÕ°“√Õ¬Ÿà√Õ¥¢Õß‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬
·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â‚¥¬‡°Á∫πÈ”·§√Õ∑À¡—°À≈—ß 72 ™—Ë«‚¡ß∑’Ë

‰¥â®“°¢âÕ 6.1 ‰«â∑’Ë Õÿ≥À¿¡‘ 4C ‚¥¬π”¡“µ√«®π—∫®”π«π
‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°∑’Ë‡À≈◊Õ√Õ¥‚¥¬«‘∏’ pour plate ∑ÿ° 3
«—π‡ªìπ‡«≈“ 15 «—π

º≈°“√∑¥≈Õß ·≈–«‘®“√≥å

°“√‡°Á∫µ—«Õ¬à“ßÕ“À“√À¡—°®“°æ◊™  ‰¥â·°à  º—°°“¥
¥Õß  º—°‡ ’È¬π¥Õß  –µÕ¥Õß ÀπàÕ‰¡â¥Õß °√–‡∑’¬¡¥Õß
°–À≈Ë”ª≈’¥Õß  ·µß°«“¥Õß  ´’‡´Á°©à“¬  À—«‰™‚ªÑ  µ—Èß©à“¬
¢â“«À¡“° ·≈–¢π¡®’π ®”π«π√«¡ 152 µ—«Õ¬à“ß  “¡“√∂
·¬°·∫§∑’‡√’¬·≈°µ‘°‰¥â  225  “¬æ—π∏ÿå  (Table 1)  ‡¡◊ËÕ
π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â ‰ª∑¥ Õ∫ ¡∫—µ‘°“√‡ªìπ‚ª√-
‰∫‚Õµ‘°„π√–¥—∫ÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à °“√Õ¬Ÿà√Õ¥„π√–∫∫
∑“ß‡¥‘πÕ“À“√‚¥¬°“√∑πµàÕ‡°≈◊ÕπÈ”¥’∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
0.30% ·≈–∑πµàÕ°√¥„π°√–‡æ“–Õ“À“√´÷Ëß∑’Ë√–¥—∫æ’‡Õ™ 3
(Erkkila and Petaja, 2000) æ∫«à“ ·∫§∑’‡√’¬·≈°µ‘°
 “¡“√∂∑πµàÕ‡°≈◊ÕπÈ”¥’ 0.3% ‰¥â®”π«π 156  “¬æ—π∏ÿå
 “¡“√∂∑πµàÕ°√¥æ’‡Õ™ 3 ‰¥â 69  “¬æ—π∏ÿå (¡’§à“°“√¥Ÿ¥
°≈◊Ëπ· ß∑’Ë 660 π“‚π‡¡µ√¡“°°«à“ 0.2) ·≈–‡¡◊ËÕπ”¡“
∑¥ 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

Table 1. Lactic acid bacteria from fermented foods.

             Fermented foods No. of collected No. of detected Percent detected No. of isolates
samples samples samples

Fermented vegetable (Puk-sian-dong) 22 22 100.0 34
Fermented vegetable (Puk-gard-dong) 26 20 76.9 36
Fermented vegetable (Naw-mai-dong) 46 46 100.0 75
Fermented vegetable (Sa-taw-dong) 15 15 100.0 39
Fermented vegetable (Kra-tium-dong) 8 3 37.5 6
Fermented vegetable (Hao-chai-po) 9 1 11.1 1
Fermented vegetable (See-jek-sai) 2 0 0 0
Fermented vegetable (Tang-sai) 1 0 0 0
Fermented vegetable (Sauerkraut) 11 11 100 21
Fermented vegetable (pickle) 5 5 100 7
Fermented rice (Khao-mark) 3 2 66.7 4
Fermented rice (Thai noodle) 4 1 25.0 2
Total 152 126 82.9 225
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‡¥‘πÕ“À“√‰¡àµâÕß°“√ÕÕ°´‘‡®π (Salminen and Wright,
1993) æ∫«à“ ‡™◊ÈÕ®”π«π 40  “¬æ—π∏ÿå “¡“√∂‡®√‘≠∑—Èß„π
 ¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π √«¡∑—Èß‡®√‘≠„πÕ“À“√∑’Ë
ª√“»®“°«‘µ“¡‘π∫’ 12 (¡’§à“°“√¥Ÿ¥°≈◊Ëπ· ß∑’Ë 660 π“‚π
‡¡µ√¡“°°«à“ 1.0) ·≈–‡¡◊ËÕπ”¡“∑¥ Õ∫§«“¡ “¡“√∂„π
°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑’Ë‡ªìπ¢âÕ°”Àπ¥„π‡°≥±å§ÿ≥¿“æ
¢ÕßÕ“À“√À¡—°®“°æ◊™¢Õß°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å§◊Õ E.
coli ·≈– Salmonella  æ∫«à“ ‡¡◊ËÕ∑¥ Õ∫‚¥¬«‘∏’ agar
spot  ¡’·∫§∑’‡√’¬·≈°µ‘° 16  “¬æ—π∏ÿå   “¡“√∂¬—∫¬—Èß
·∫§∑’‡√’¬ Salmonella typhimurium,  S. typhi  S.
enteritidis  S.paratyphi., E. coli O157 : H7 4  “¬
æ—π∏ÿå ‚¥¬¡’«ß„ °“√¬—∫¬—Èß®“°¢Õ∫‡™◊ÈÕ®π ÿ¥«ß„  ¡“°°«à“

10 ¡¡. °“√¬—∫¬—Èß∑’Ë‡°‘¥¢÷Èππ’ÈÕ“®‡π◊ËÕß¡“®“°°“√∑’Ë·∫§∑’‡√’¬
·≈°µ‘° √â“ß°√¥ ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å ·∫§‡∑Õ√‘‚Õ´‘π
À√◊Õ √â“ß “√¬—∫¬—Èßµ—«Õ◊ËπÊ («‘≈“«—≥¬å, 2543) ∑—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¡’§«“¡ ”§—≠¡“°°«à“‡π◊ËÕß®“°¡’§«“¡ “¡“√∂„π
°“√¬—∫¬—Èß‰¥â°«â“ß°«à“‚¥¬ “¡“√∂¬—∫¬—Èß‰¥â∑—Èß·∫§∑’‡√’¬·°√¡
∫«°·≈–·∫§∑’‡√’¬·°√¡≈∫∑’Ë°àÕ‚√§ (Ogawa et al., 2001;
Saarela et al., 2000) π”·∫§∑’‡√’¬·≈°µ‘°∑—Èß 16  “¬
æ—π∏ÿå¡“∑¥ Õ∫°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß æ∫«à“ ‡™◊ÈÕ

Table 2. Properties used to select lactic acid bacteria for use as probiotics.

          Probiotic  properties Number of strains tested Number of strains selected

Stability in bile salt 225 156
Stability at low pH 156 69
Growth aerobically and anaerobically 69 40
Ability to grow without vitamin B12 40 40
Inhibition of pathogens 40 16
Utilization of protein, fat or starch 16 5

Table 3. Antibiotic susceptibility of selected strains of lactic acid
bacteria isolated from fermented vegetables.

     Isolates of lactic acid bacteria
     Antibiotics

LL13 LN18 LP11 LS35 LT02

Penicillin G (10µg) M M R M M
Ampicillin (10µg) S S S S S
Ceptazidime (30µg) R R R R R
Cefoperazone (75µg) R R R S R
Vancomycin (30µg) S S S S S
Bacitracin (10µg) R S R R R
Kanamycin (30µg) S S S S S
Streptomycin (10µg) S M R S S
Tetracycline (30µg) S S S S S
Chloramphenicol (30µg) S S S S S
Erythromycin (15µg) S S S S S
Norfloxacin (10µg) R R R R R
Polymyxin B (30µg) M M R M M

R : Resistant     M  : Moderately susceptible     S : Susceptible
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∑—Èß 16  “¬æ—π∏ÿå  ‰¡à “¡“√∂¬àÕ¬‰¢¡—π·≈–·ªÑß‰¥â  ·µà
 “¡“√∂§—¥‡≈◊Õ°‡™◊ÈÕ∑’Ë “¡“√∂¬àÕ¬‚ª√µ’π‰¥â ®”π«π 5  “¬
æ—π∏ÿå (Table 2)  ‰¥â·°à LL13  LN18  LP11 LS 35
·≈–LT02  °“√∑’Ë‡™◊ÈÕ¡’§«“¡ “¡“√∂„π°“√¬àÕ¬ ≈“¬‚ª√µ’π
™à«¬„π°“√∑”ß“π¢Õß√–∫∫¬àÕ¬Õ“À“√ ∑”„Àâ√à“ß°“¬ “¡“√∂
¥Ÿ¥´÷¡ “√Õ“À“√‡À≈à“π’È‰ª„™â‰¥â‡√Á«¢÷Èπ  π”·∫§∑’‡√’¬·≈°µ‘°
∑—Èß 5  “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰¥â¡“∑¥ Õ∫°“√µâ“π∑“πµàÕ¬“
ªØ‘™’«π– 13 ™π‘¥ ‚¥¬ disc diffusion æ∫«à“‡™◊ÈÕ∑ÿ° “¬
æ—π∏ÿå¡’·∫∫·ºπ°“√µâ“πµàÕ¬“·µ°µà“ß°—π ‚¥¬‡™◊ÈÕ LP11
µâ“πµàÕ¬“¡“°∑’Ë ÿ¥§◊Õ 7 ™π‘¥   ‡™◊ÈÕ∑—Èß 5  “¬æ—π∏ÿå‰«µàÕ¬“
ªØ‘™’«π– ampicillin vancomycin kanamycin tetra-
cycline chloramphenicol ·≈– erythromycin ·≈–¥◊ÈÕ
µàÕ¬“ªØ‘™’«π– ceptazidime ·≈–norfloxacin (Table 3)
´÷Ëß ”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¬«°—∫°“√¥◊ÈÕ¬“°Áæ∫‰¥â¬“°„π·≈°‚µ·∫ ‘́≈—  ®÷ß
ª≈Õ¥¿—¬µàÕ°“√„™â‡ªìπ‚ª√‰∫‚Õµ‘° (Saarela et al., 2000)

°“√º≈‘µº≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘°¡—ß –«‘√—µ‘µâÕßª√“»®“°
 à«πª√–°Õ∫∑’Ë¡“®“°‡π◊ÈÕ —µ«å √«¡∂÷ßÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â„π
°“√‡≈’È¬ß®ÿ≈‘π∑√’¬å‚ª√‰∫‚Õµ‘°¥â«¬ ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß
∑¥ Õ∫§«“¡ “¡“√∂„π°“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°‡π◊ÈÕ —µ«å
´÷Ëß„π°“√∑¥≈Õß§√—Èßπ’È„™âÕ“À“√ SPY2 ´÷Ëß‡ªìπÕ“À“√∑’Ë ¡’
 à«πª√–°Õ∫ §◊Õ soy peptone, yeast extract ·≈–
πÈ”µ“≈°Ÿ≈‚§  Õ¬à“ß≈– 25 °√—¡/≈‘µ√ (Heenan et al.,
2002) ·≈–Õ“À“√πÈ”¡–æ√â“«´÷Ëß„πÕ“À“√ 1 ≈‘µ√ ª√–°Õ∫
¥â«¬ yeast extract 5 °√—¡ sodium acetate 5 °√—¡
ammonium citrate 2 °√—¡  Tween 80 1 ¡≈. πÈ”¡–æ√â“«·°à

Figure 1. Growth of selected strains  of lactic acid
bacteria in MRS medium and vegeta-
rian  medium  (Coconut  juice (CJ ),
SPY2) based on viable cells at 35oC 24 h.

Figure 2. Generation time of selected strains of
lactic acid bacteria in MRS medium
and vegetarian medium (Coconut juice
medium (CJ)) under static and shak-
ing conditions at 35oC.

Table 4. Identification of selected lactic acid bacteria from fermented vegetables
by API 50 CH system (bioMerieux, France).

Strain         Source         Genus and species % Similarity
designation

LL13 Kra ñlum-pee-dong Lactobacillus plantarum 99.9
LN18 Nor -mai-dong Lactobacillus plantarum 99.9
LP11 Puk-sian-dong Lactobacillus plantarum 87.3
LS35 Sa-taw-dong Lactobacillus plantarum 99.9

       LT02 Tang-kwa-dong Pediococcus Pentosaceus           99.2
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Figure  3. Time course of lactic fermentation of carrot juice by selected strains of lactic acid
bacteria

1 ≈‘µ√ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫°“√‡®√‘≠„πÕ“À“√ MRS broth
æ∫«à“·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå “¡“√∂ ‡®√‘≠„π
Õ“À“√πÈ”¡–æ√â“«‰¥â„°≈â‡§’¬ß°—∫ MRS broth  „π¢≥–∑’Ë
 “¡“√∂‡®√‘≠„πÕ“À“√ SPY2 ‰¥âπâÕ¬°«à“ (Figure 1)   ‡¡◊ËÕ
π”‰ªÀ“§à“ generation time æ∫«à“Õ“À“√πÈ”¡–æ√â“«„Àâ
§à“∑’Ë —Èπ°«à“ MRS broth ∑—Èß„π ¿“«–∑’Ë¡’·≈–‰¡à¡’°“√
‡¢¬à“ (Figure 2) Õ“À“√πÈ”¡–æ√â“«®÷ß‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë
‡À¡“– ¡„π°“√„™â„π°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5

 “¬æ—π∏ÿå‡æ◊ËÕ„™â‡ªìπÀ—«‡™◊ÈÕ„π°“√º≈‘µº≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘°
 ”À√—∫ºŸâ∫√‘‚¿§Õ“À“√¡—ß «‘√—µ‘‰¥â

‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â∑—Èß 5  “¬æ—π∏ÿå
‰ª∫àß™’È™π‘¥ ‚¥¬„™â API 50 CH ¢Õß∫√‘…—∑ Biomerieux
æ∫«à“‡ªìπ Lactobacillus plantarum 4  “¬æ—π∏ÿå §◊Õ  “¬
æ—π∏ÿå LL13  LN18 LP11  LS 35 ·≈– Pediococcus
pentosaceus LT02 1  “¬æ—π∏ÿå (Table 4)  „π¢≥–∑’Ë
‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë„™â°—π„π∑“ß°“√§â“„πªí®®ÿ∫—π
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 à«π„À≠à ‰¥â·°à Lactobacillus acidophilus  L. casei
L. rhamnosus ·≈– Bifidobacterium spp. (Saarela et
al., 2000; Kaur et al., 2002; Ouwehand et al., 2001)
‚¥¬º≈‘µ®”Àπà“¬„π√Ÿª¢Õß·§ª´Ÿ≈ ‡¡Á¥ À√◊Õ‡ √‘¡„πÕ“À“√
ª√–‡¿∑π¡À¡—° (Kaur et al., 2002) ·µà°Á¡’°“√»÷°…“∑’Ë
æ∫«à“ Lactobacillus plantarum ¡’ ¡∫—µ‘‡À¡“– ¡„π°“√
„™â‡ªìπ‚ª√‰∫‚Õµ‘°‡™àπ°—π (Ccbeci and Gurakan, 2003)
‡ÀÁπ‰¥â«à“∂â“¡’°“√π”‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘° “¬æ—π∏ÿå∑’Ë
§—¥‡≈◊Õ°‰¥â‰ª∑¥≈Õß„™â„π°“√º≈‘µÕ“À“√ª√–‡¿∑Õ◊Ëπ∑’Ë‰¡à„™â
º≈‘µ¿—≥±åπ¡‡æ◊ËÕ‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ°—∫ºŸâ∫√‘‚¿§®÷ß‡ªìπ ‘Ëß∑’Ëπà“
 π„®‡ªìπÕ¬à“ß¬‘Ëß ®÷ß‰¥âπ”‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë
§—¥‡≈◊Õ°‰¥â∑—Èß 5  “¬æ—π∏ÿå‰ª∑¥≈Õß„™â„π°“√À¡—°πÈ”·§√Õ∑
´÷Ëßæ∫«à“·∫§∑’‡√’¬·≈°µ‘°∑ÿ° “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰¥â “¡“√∂

Figure 4. Inhibition of pathogens by fermented carrot juice with selected strains of lactic
acid bacteria at 72  h of fermentation.

Figure 5.  Effect of cold storage (4oC) on viability of lactic culture in fermented carrot juice

‡®√‘≠·≈–À¡—°πÈ”·§√Õ∑∑’Ë‰¡à¡’°“√‡µ‘¡ à«πª√–°Õ∫Õ◊Ëπ„¥‰¥â
À≈—ß°“√À¡—°∑’Ë 35C ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß  L. plantarum
LS 35  ¡’°“√‡®√‘≠¥’∑’Ë ÿ¥‚¥¬¡’®”π«π‡™◊ÈÕª√–¡“≥ 109 CFU/
¡≈.   à«πÕ’° 4  “¬æ—π∏ÿå¡’®”π«π‡™◊ÈÕª√–¡“≥ 108 CFU/
¡≈. À≈—ß®“°π—Èπ®–¡’°“√‡ª≈’Ë¬π·ª≈ß®”π«π‡™◊ÈÕ‰¡à¡“°π—°
(Figure 3) ·µàÕ¬à“ß‰√°Áµ“¡ ‡™◊ÈÕ∑ÿ° “¬æ—π∏ÿå “¡“√∂À¡—°
·≈–∑”„Àâæ’‡Õ™‡√‘Ë¡µâπ¢ÕßπÈ”·§√Õ∑∑’Ë 6.4 ≈¥≈ßµË”°«à“ 4.0
§◊Õ®–≈¥≈ß‡ªìπ 3.75-3.88 À≈—ß®“°°“√À¡—°‰ª·≈â« 24
™¡. „π¢≥–∑’Ë‡ªÕ√å‡´Áπµå°√¥·≈°µ‘°¡’§à“‡æ‘Ë¡¢÷Èπ‡ªìπ 0.49-
0.56 ·≈–‡¡◊ËÕÀ¡—°µàÕ‰ª∂÷ß 72 ™¡. ‡ªÕ√å‡´Áπµå°√¥·≈°µ‘°
‡æ‘Ë¡¢÷Èπ‡ªìπ 0.83-0.88 (Figure 3) ·≈–‡¡◊ËÕπ”πÈ”·§√Õ∑
∑’Ë‰¥â®“°°“√À¡—°¢Õß·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå‡ªìπ
‡«≈“ 72 ™¡. ¡“∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß·∫§∑’‡√’¬
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Õ‘π¥‘‡§‡µÕ√å 2  “¬æ—π∏ÿå æ∫«à“ πÈ”·§√Õ∑∑’Ë‰¥â®“°°“√À¡—°
¥â«¬·∫§∑’‡√’¬·≈°µ‘°∑ÿ° “¬æ—π∏ÿå  “¡“√∂¬—∫¬—Èß E. coli
O157 : H7 ‰¥â¥’°«à“ Salmonella typhi (Figure 4)
§’Õ¡’«ß„ °“√¬—∫¬—Èß‡ªìπ 13.6-15.7 ·≈– 12.2-13.5 µ“¡
≈”¥—∫ ́ ÷Ëß°“√¬—∫¬—Èß∑’Ë‡°‘¥¢÷Èππ’È à«πÀπ÷Ëß¡“®“°°√¥∑’Ë·∫§∑’‡√’¬
·≈°µ‘° √â“ß¢÷Èππ—Èπ‡Õß‡π◊ËÕß®“° E. coli O157 : H7 ·≈–
Salmonella typhi ‡ªìπ·∫§∑’‡√’¬°àÕ‚√§∑’Ë‰¡à “¡“√∂∑π
°√¥‰¥â  „π¢≥–∑’ËπÈ”·§√Õ∑∑’Ë‰¡àºà“π°“√À¡—°‰¡à “¡“√∂
¬—∫¬—Èß·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑—Èß  2  “¬æ—π∏ÿå

®“°°“√»÷°…“§√—Èßπ’È æ∫«à“ ‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬
·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰¥â  “¡“√∂Õ¬Ÿà√Õ¥„ππÈ”
·§√Õ∑À¡—°‰¥â„π√–¥—∫Àπ÷Ëß §◊Õ®“°°“√‡°Á∫√—°…“πÈ”·§√Õ∑
∑’Ëºà“π°“√À¡—°‡ªìπ‡«≈“ 72 ™¡. ‰«â∑’ËÕÿ≥À¿Ÿ¡‘µË” 4oC æ∫
«à“®”π«π·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå„ππÈ”·§√Õ∑À¡—°
®–≈¥≈ßµ“¡√–¬–‡«≈“„π°“√‡°Á∫ ‚¥¬®”π«π‡™◊ÈÕ®–≈¥≈ß‰ª
ª√–¡“≥ 2 log À≈—ß®“°‡°Á∫‰«â‡ªìπ‡«≈“ 15 «—π (Figure
5)  ´÷Ëß„Àâº≈‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß¢Õß Yoon ·≈–§≥–
(2005) ∑’Ëæ∫«à“„ππÈ”∫’∑À¡—°‡¡◊ËÕ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ‡ªìπ
‡«≈“ 2  —ª¥“Àå ®”π«π¢Õß L. casei ·≈– L acidophilus
≈¥≈ßª√–¡“≥ 1 ·≈– 2 log µ“¡≈”¥—∫ ·≈–„ππÈ”
°–À≈Ë”ª≈’À¡—° ®”π«π¢Õß L. plantarum ·≈–  L.
delbrueckii ≈¥≈ßª√–¡“≥ 1 log ‡™àπ°—π ·µà ”À√—∫
L. casei ‰¡à “¡“√∂Õ¬Ÿà√Õ¥‰¥â‡≈¬ ‡¡◊ËÕ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4oC
‡ªìπ‡«≈“ 2  —ª¥“Àå (Yoon et al., 2006)  ”À√—∫®”π«π
‡™◊ÈÕ¢Õß‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’ËµË”∑’Ë ÿ¥„πº≈‘µ¿—≥±å
∑’Ë®–°àÕ„Àâ‡°‘¥ª√–‚¬™πå°—∫ºŸâ∫√‘‚¿§ Ÿß ÿ¥ §«√‡ªìπ 106 CFU/
¡≈. (Shah, 2001) ¥—ßπ—Èπ°“√Õ¬Ÿà√Õ¥¢Õß‚ª√‰∫‚Õµ‘°·∫§-
∑’‡√’¬·≈°µ‘°„πº≈‘µ¿—≥±å„π√–À«à“ß°“√‡°Á∫√—°…“®÷ß‡ªìπ ‘Ëß
 ”§—≠Õ¬à“ß¡“° ´÷Ëßªí®®—¬∑’Ë¡’º≈µàÕ°“√Õ¬Ÿà√Õ¥¢Õß·∫§∑’‡√’¬
‚ª√‰∫µ‘°‡À≈à“π’È ‰¥â·°à °“√¢“¥·§≈πÕ“À“√ °“√¡’ “√¬—∫¬—Èß
‡™àπ  °√¥„πº≈‘µ¿—≥±å  √–¬–‡«≈“·≈–Õÿ≥À¿Ÿ¡‘„π°“√‡°Á∫
(Shah, 2001) ´÷Ëß®“°°“√∑¥≈Õß§√—Èßπ’È æ∫«à“ ·∫§∑’‡√’¬
·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â 4  “¬æ—π∏ÿå¡’®”π«π‡™◊ÈÕ∑’Ë‡À≈◊Õ√Õ¥„π
πÈ”·§√Õ∑À¡—°À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘µË” 4oC 15 «—π  Ÿß°«à“
106 CFU/¡≈ ¡’‡©æ“– L. plantarum LL13 ‡∑à“π—Èπ∑’Ë¡’
®”π«π‡™◊ÈÕ∑’Ë‡À≈◊Õ√Õ¥ 105 CFU/¡≈. ¥—ßπ—Èπ‡æ◊ËÕª√–‚¬™πå
 Ÿß ÿ¥¢ÕßºŸâ∫√‘‚¿§®–‰¥âπ”‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5
 “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰¥â‰ª∑¥≈Õßæ—≤π“°“√À¡—°º≈‘µ¿—≥±å„π

√Ÿª·∫∫µà“ßÊ ‡æ◊ËÕ„Àâ¡’®”π«π‡™◊ÈÕ∑’Ë‡À≈◊Õ√Õ¥„π√–À«à“ß°“√
‡°Á∫√—°…“„Àâ Ÿß¢’Èπ·≈– “¡“√∂‡°Á∫√—°…“‰¥âπ“π¢÷ÈπµàÕ‰ª

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬®“°§≥–«‘∑¬“-
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