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Abstract
Nuphet, A., Kantachote, D. and Charernjiratrakul, W.

Screening of probiotic lactic acid bacteria from Thai fermented foods for human.
Songklanakarin J. Sci. Technol., 2004, 26(5) : 659-670

Total of 327 strains of lactic acid bacteria were isolated from 179 samples of various Thai fermented

foods. The strains were investigated for their probiotic properties based on stability in bile salt (0.15%) and

high acidity (pH 2, 3 and 4). Moreover, utilization of  protein or fat or starch, growth in the absence of vitamin

B12 and growth under both aerobic and anaerobic conditions with no significant difference were also con-

sidered. According to the above criteria, 67 strains were selected for antibiotics sensitivity test. The selected

strains were susceptible to following antibiotics: ampicillin, cephalothin, cefoperazone, tetracycline and

chloramphenicol; however the strains were resistant to vancomycin, kanamycin, streptomycin, norfloxacin

and polymyxin B. Using agar spot method, only 5 strains were able to inhibit 13 strains of manifest by a

bacteria indicator as clear zone greater than 10 mm. A further investigation using co-culture technique

showed  inhibition of the tested organisms was between 80 and 100 percent. The strains grew under media of

MRS and SPY2 (no materials from animal) over 36 hours with no significant difference. The strains were

investigated for survival in condition of high acidity within 3 hours. It was found that at pH 4 almost 100%

were maintained but at pH 2 and 3 the survival reduced approximately 1 log cycle. The strain LA71 which

showed  the highest survival was identified as Lactobacillus plantarum.
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°“√·¬°·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√À¡—°¢Õß‰∑¬ 22 ™π‘¥ ®”π«π 179 µ—«Õ¬à“ß  “¡“√∂·¬°·∫§∑’‡√’¬

·≈°µ‘°‰¥â 327  “¬æ—π∏ÿå π”‡™◊ÈÕ¡“∑¥ Õ∫ ¡∫—µ‘°“√‡ªìπ‚ª√‰∫‚Õµ‘°‰¥â·°à °“√∑πµàÕ‡°≈◊ÕπÈ”¥’∑’Ë¡’§«“¡‡¢â¡¢âπ

0.15% ∑πµàÕ°√¥∑’Ë√–¥—∫æ’‡Õ™  2  3 ·≈– 4   “¡“√∂¬àÕ¬‚ª√µ’πÀ√◊Õ‰¢¡—πÀ√◊Õ·ªÑß ‡®√‘≠„π ¿“«–∑’Ë¡’·≈–‰¡à¡’

ÕÕ°´‘‡®π‚¥¬‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ·≈–‡®√‘≠„π ¿“«–∑’Ëª√“»®“°«‘µ“¡‘π∫’ 12   “¡“√∂§—¥‡≈◊Õ°‡™◊ÈÕ∑’Ë¡’

 ¡∫—µ‘¥—ß°≈à“«‰¥â 67  “¬æ—π∏ÿå ‡¡◊ËÕπ”‡™◊ÈÕ¥—ß°≈à“«¡“∑¥ Õ∫°—∫¬“ªØ‘™’«π–  æ∫«à“∑ÿ° “¬æ—π∏ÿå‰«µàÕ¬“ªØ‘™’«π–

ampicillin, cephalothin, cefoperazone, tetracycline ·≈– chloramphenicol  ·µà¥◊ÈÕµàÕ¬“ªØ‘™’«π– polymyxinB,

kanamycin, streptomycin, norfloxacin ·≈– vancomycin ·≈–‡¡◊ËÕπ”¡“∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’ agar spot æ∫«à“

¡’·∫§∑’‡√’¬·≈°µ‘° 5  “¬æ—π∏ÿå ∑’Ë “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å‰¥â 13  “¬æ—π∏ÿå ‚¥¬¡’¢Õ∫«ß„ ¢Õß°“√¬—∫¬—Èß

¡“°°«à“ 10 ¡¡. ·≈–‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå ¡“∑¥ Õ∫°“√¬—∫¬—Èß·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑—Èß 13

 “¬æ—π∏ÿå‚¥¬«‘∏’‡æ“–‡≈’È¬ß√à«¡°—π æ∫«à“¡’°“√¬—∫¬—ÈßÕ¬Ÿà√–À«à“ß 80-100% ·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå¡’°“√

‡®√‘≠„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MRS ·≈– SPY2 (Õ“À“√∑’Ëª√“»®“°·À≈àß∑’Ë¡“®“°‡π◊ÈÕ —µ«å) ¿“¬„π‡«≈“ 36 ™—Ë«‚¡ß ‰¡à

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂„π°“√Õ¬Ÿà√Õ¥∑’Ë√–¥—∫æ’‡Õ™ 2 3 ·≈– 4 „π‡«≈“ 3 ™—Ë«‚¡ßæ∫«à“

 “¡“√∂Õ¬Ÿà√Õ¥∑’Ë√–¥—∫æ’‡Õ™ 4 ‰¥â‡°◊Õ∫ 100%  à«π∑’Ëæ’‡Õ™ 2 ·≈– 3 ¡’®”π«π≈¥≈ßª√–¡“≥ 1 log cycle ‚¥¬

 “¬æ—π∏ÿå LA71  “¡“√∂Õ¬Ÿà√Õ¥‰¥â¥’∑’Ë ÿ¥ ·≈–‡¡◊ËÕ∫àß™’È™π‘¥ æ∫«à“‡ªìπ Lactobacillus plantarum

ªí®®ÿ∫—πºŸâ∫√‘‚¿§‰¥âÀ—π¡“¥Ÿ·≈ ÿ¢¿“æ¢Õßµπ‡Õß
¡“°¢÷Èπ  ¥—ßπ—Èπ®÷ß„Àâ§«“¡ π„®‡°’Ë¬«°—∫§«“¡ª≈Õ¥¿—¬
„π°“√∫√‘‚¿§Õ“À“√ ∑—Èß§«“¡ª≈Õ¥¿—¬®“°¬“ªØ‘™’«π–∑’Ë
µ°§â“ß„πÕ“À“√®”æ«°‡π◊ÈÕ —µ«åÀ√◊Õº≈‘µ¿—≥±å®“°‡π◊ÈÕ —µ«å
 “√‡§¡’∑’Ë„™â‡ªìπ “√°—π‡ ’¬„πÕ“À“√ √«¡∑—Èß‡™◊ÈÕ°àÕ‚√§∑’Ë¡’
„πÕ“À“√ ·π«∑“ßÀπ÷Ëß∑’Ë‰¥â√—∫§«“¡ π„®·≈–¡’°“√»÷°…“
°—π§◊Õ °“√π”®ÿ≈‘π∑√’¬å∑’Ë¡’ ¡∫—µ‘‡ªìπ‚ª√‰∫‚Õµ‘°¡“„™â‡æ◊ËÕ
‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬·≈– ÿ¢¿“æ∑’Ë¥’¢ÕßºŸâ∫√‘‚¿§

‚ª√‰∫‚Õµ‘° À¡“¬∂÷ß ®ÿ≈‘π∑√’¬å∑’Ë¡’™’«‘µ ÷́Ëß°àÕ
ª√–‚¬™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  ≈¥√–¥—∫§≈Õ‡√ ‡µÕ√Õ≈„π‡≈◊Õ¥
ªÑÕß°—π·≈–√—°…“‚√§∑âÕß√à«ß∑—Èß∑’Ë‡°‘¥®“°·∫§∑’‡√’¬·≈–
‰«√—  ‡ªìπµâπ (Kaur et al., 2001; Reid, 1999) ®ÿ≈‘π∑√’¬å
∑’Ë¡’ ¡∫—µ‘‡ªìπ‚ª√‰∫‚Õµ‘° à«π„À≠à®–Õ¬Ÿà„π°≈ÿà¡·∫§∑’‡√’¬
·≈°µ‘° ‰¥â·°à Lactobacillus  spp. ·≈– Bifidobacterium

spp. ∑—Èßπ’È‡π◊ËÕß®“°·∫§∑’‡√’¬‡À≈à“π’È∑π°√¥·≈–‡° ◊ÕπÈ”¥’
‡æ◊ËÕ∑”„Àâ “¡“√∂Õ¬Ÿà√Õ¥„π√–∫∫∑“ß‡¥‘πÕ“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)

Õ“À“√∑’Ë ‡ √‘¡¥â«¬‚ª√‰∫‚Õµ‘°‚¥¬ª°µ‘®–‡ªìπ
Õ“À“√À¡—° ÷́Ëß„πªí®®ÿ∫—π∑’Ëæ∫°—π¡“°∑’Ë ÿ¥§◊Õº≈‘µ¿—≥±å
ª√–‡¿∑π¡À¡—° (Saarela et al., 2000)  ¥—ßπ—Èπ°“√
ª√–¬ÿ°µå„™â‚ª√‰∫‚Õµ‘°„πÕ“À“√∑’Ë‰¡à„™àº≈‘µ¿—≥±åπ¡ ‡™àπ
º≈‘µ¿—≥±å∏—≠æ◊™  ‡§√◊ËÕß¥◊Ë¡  À√◊Õº≈‘µ¿—≥±åÕ◊ËπÊ  ®÷ß‡ªìπ
 ‘Ëß∑’Ëπà“ π„® °“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ·¬°
·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√À¡—°¢Õß‰∑¬„Àâ‡ªìπ‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï
π”¡“§—¥‡≈◊Õ° ¡∫—µ‘ ÷́Ëß∑¥ Õ∫‰¥â„πÀâÕßªØ‘∫—µ‘°“√«à“
‡À¡“– ¡ ”À√—∫„™â‡ªìπ‚ª√‰∫‚Õµ‘°·≈–∫àß™’È™π‘¥¢Õß
·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√À“
·∫§∑’‡√’¬·≈°µ‘°∑’Ë®–π”¡“„™â‡ªìπ‚ª√‰∫‚Õµ‘°„πº≈‘µ¿—≥±å
Õ“À“√À¡—°Õ◊ËπÊ ‡æ◊ËÕ‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬·≈– ÿ¢¿“æ∑’Ë¥’
¢ÕßºŸâ∫√‘‚¿§µàÕ‰ª
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Õ—®©√“  ÀπŸ‡æ™√ ·≈–§≥–661

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

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

Õ“À“√À¡—°∑’Ë„™â¡’∑—ÈßÕ“À“√À¡—°®“° —µ«å  ‰¥â·°à
ª≈“·ªÑß·¥ß ®‘Èß®—ß ∫Ÿ¥Ÿ ‰µª≈“ ª≈“√â“ °ÿâß â¡ Àπ“ß πÈ”‡§¬
‰ â°√Õ°‡ª√’È¬« ª≈“ â¡øí° ·Àπ¡ ·≈–°–ªî  ®”π«π 129

µ—«Õ¬à“ß  Õ“À“√À¡—°®“°æ◊™ ‰¥â·°à º—°‡ ’È¬π¥Õß º—°°“¥
¥Õß ¢â“«À¡“° ´’‡´Á°©à“¬  –µÕ¥Õß ¢π¡®’π À—«‰™‚ªÑ
ÀπàÕ‰¡â¥Õß °√–‡∑’¬¡¥Õß ·≈–µ—Èß-©à“¬ ®”π«π 50 µ—«Õ¬à“ß
√«¡ 179 µ—«Õ¬à“ß (Table 1, 2) µ—«Õ¬à“ß‡À≈à“π’È‡°Á∫®“°
µ≈“¥ ¥À√◊Õµ≈“¥π—¥„π Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“

2. °“√µ√«®π—∫·≈–°“√·¬°·∫§∑’‡√’¬·≈°µ‘°®“°Õ“À“√

À¡—°¢Õß‰∑¬„Àâ‡ªìπ‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï

π”µ—«Õ¬à“ßÕ“À“√À¡—°¢Õß‰∑¬¡“ 10 °√—¡ À√◊Õ
10 ¡≈. „ à„π∂ÿßæ≈“ µ‘°ª√“»®“°‡™◊ÈÕ ‡µ‘¡ normal saline

solution 0.85%  ª√‘¡“µ√ 90 ¡≈.  ‡®◊Õ®“ß≈ß 10 ‡∑à“

µ“¡≈”¥—∫ µ√«®π—∫®”π«π·∫§∑’‡√’¬·≈°µ‘°¥â«¬«‘∏’ pour

plate ‚¥¬„™â De Man Rogosa and Sharpe (MRS) agar

(Difco) ∑’Ë‡µ‘¡ bromocresol purple 0.04% ∑” 2 ´È”
∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35ºC  ‡ªìπ‡«≈“ 48 ™¡.  π—∫®”π«π
·∫§∑’‡√’¬·≈°µ‘°∑—ÈßÀ¡¥  ‡°Á∫‚§‚≈π’‡™◊ÈÕ∑’Ë√Õ∫‚§‚≈π’‡ªìπ
 ’‡À≈◊Õß ·≈–¡’≈—°…≥–‚§‚≈π’·µ°µà“ß°—π ¡“∑”„Àâ∫√‘ ÿ∑∏‘Ï
‚¥¬«‘∏’°“√ streak  ∫πÕ“À“√  MRS agar  ∫à¡‡™◊ÈÕ∑’Ë
Õÿ≥À¿Ÿ¡‘ 35ºC ‡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 „πµŸâ‡¬Áπ  ∂à“¬‡™◊ÈÕ∑ÿ° 2  —ª¥“Àå

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

ªØ‘∫—µ‘°“√

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

Table 1. Lactic acid bacteria in Thai fermented foods (from animal).

      Thai fermented foods

              (from animal)

Fermented fish (Pla-pang-dang) 17 13 76.5 9.4x105 49
Fermented fish (Jing-jung) 17 13 76.5 10x105 36
Fermented fish (Bu-du) 5 2 40.0 8.0x105 4
Fermented fish (Tai-pla) 28 5 17.9 4.2x106 6
Fermented fish (Pla-ra) 22 5 22.7 5.7x107 21
Fermented fish (Pla-som) 3 3 100.0 4.4x107 2
Fermented shrimp (Kung-som) 16 10 62.5 5.4x106 48
Fermented shrimp (Num-koei) 3 3 100.0 3x106 7
Fermented shrimp (Ka-pi) 3 0 0 0 0
Fermented beef (Nhang) 3 2 66.7 4x109 4
Fermented pork (Nham) 9 6 66.7 9.5x107 50
Fermented pork (Isan sausage) 3 3 100.0 1.5x107 7

Total 129 65 50.4 - 234
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·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â®“°π¡‡ª√’È¬«∑’Ë®”Àπà“¬„π∑âÕß
µ≈“¥ §◊Õ‡™◊ÈÕ√À—  LA1 ‡ªìπµ—«‡ª√’¬∫‡∑’¬∫  ·µà≈–°“√
∑¥≈Õß∑” 2 ´È” ¥—ßπ’È

3.1 °“√∑πµàÕ‡°≈◊ÕπÈ”¥’ (Conway et al., 1987)

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â®“°¢âÕ 2  ¡“
streak ≈ß∫π MRS agar ∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’
(bile salt) 0.15%  ·≈â«π”‡™◊ÈÕ¡“∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 35ºC

‡ªìπ‡«≈“ 24 ™¡. ·≈â«µ√«®¥Ÿ°“√‡®√‘≠¢Õß‡™◊ÈÕ∫πº‘«Àπâ“
Õ“À“√

3.2 °“√∑πµàÕ°√¥ (Conway et al., 1987)

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 2, 3 ·≈– 4  π”‡™◊ÈÕ¡“∫à¡‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ 35ºC  ‡ªìπ‡«≈“ 24 ™¡.  µ√«®¥Ÿ°“√‡®√‘≠¢Õß
‡™◊ÈÕ‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß«—¥°“√¥Ÿ¥°≈◊π
· ß (spectrophotometer)  ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 660

π“‚π‡¡µ√

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

·ªÑß (Michael and Pelezar, 1995)

1) °“√¬àÕ¬‚ª√µ’π

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

2) °“√¬àÕ¬‰¢¡—π

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

3) °“√¬àÕ¬·ªÑß

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

Table 2. Lactic acid bacteria in Thai fermented foods (from vegetable).

      Thai fermented foods

           (from vegetable)

Fermented vegetable (Puk-sian-dong) 3 3 100.0 7.2x107 9
Fermented vegetable (Puk-gard-dong) 14 9 64.3 6.5x109 30
Fermented vegetable (Naw-mai-dong) 7 3 42.9 5.9x106 24
Fermented vegetable (Sa-taw-dong) 2 2 100.0 5.5x106 18
Fermented vegetable (Kra-tium-dong) 5 1 100.0 6.0x106 3
Fermented vegetable (Hao-chai-po) 9 1 11.1 5.6x106 1
Fermented vegetable (See-jek-sai) 2 0 0 0 0
Fermented vegetable (Tang-sai) 1 0 0 0 0
Fermented rice (Khao-mark) 3 2 66.7 4.2x107 4
Fermented rice (Thai noodle) 4 1 25.0 5.6x106 2

Total 50 22 44 - 93
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Õ—®©√“  ÀπŸ‡æ™√ ·≈–§≥–663

3.4 °“√‡®√‘≠„π ¿“«–∑’Ë¡’ ·≈–‰¡à¡’ÕÕ°´‘‡®π

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.3

∂à“¬≈ß„π MRS broth   ‡™◊ÈÕ≈– 4 À≈Õ¥  ·∫àß‡™◊ÈÕ‡ªìπ 2
™ÿ¥  §◊Õ  ™ÿ¥∑’Ë 1 §≈“¬Ω“‡°≈’¬«  ‡°Á∫„π anaerobic jar

·≈â«π”‰ª∫à¡∑’Ë 35ºC ‡ªìπ‡«≈“ 24 ™¡. ™ÿ¥∑’Ë 2 π”‰ª∫à¡
∑’Ë 35ºC ¿“¬„µâ ¿“«–∑’Ë¡’Õ“°“»‡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  ¿“«–
‚¥¬«‘‡§√“–Àåº≈∑“ß ∂‘µ‘¥â«¬«‘∏’ Duncan's New Multiple

Range Test

3.5 °“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°«‘µ“¡‘π B12

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.4

∂à“¬≈ß„πÀ≈Õ¥Õ“À“√ vitamin B12 assay medium

(Difco) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35ºC ‡ªìπ‡«≈“ 24 ™¡. µ√«®
¥Ÿ°“√‡®√‘≠‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß ¥â«¬‡§√◊ËÕß«—¥°“√
¥Ÿ¥°≈◊π· ß  ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 660 π“‚π‡¡µ√  ‚¥¬
„™â Lactobacillus delbrueckii subsp. lactis ‡ªìπ‡™◊ÈÕ
‡ª√’¬∫‡∑’¬∫

3.6 §«“¡‰«µàÕ¬“ªØ‘™’«π–     (¥—¥·ª≈ß®“°
Charteris et  al., 1998)

„™â  cotton  swab  ∂à“¬·∫§∑’‡√’¬·≈°µ‘°∑’Ë
§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.5 ∑’Ë‡≈’È¬ß„π MRS broth Õ“¬ÿª√–¡“≥
18-24 ™—Ë«‚¡ß ª√—∫„Àâ¡’§«“¡¢ÿàπ 0.5  Mc Farland (®”π«π
ª√–¡“≥ 108 CFU/¡≈) π”‰ªªÑ“¬ (swab) „Àâ∑—Ë«º‘«Àπâ“
¢ÕßÕ“À“√ MRS agar   ·≈â«ª≈àÕ¬„Àâ·Àâß 3-5 π“∑’
®“°π—Èπ«“ß antibiotic discs  ®”π«π 15 ™π‘¥  ‰¥â·°à
penicillin G (10 µg), ampicillin (10 µg), cephalothin

(30 µg), ceftazidime (30 µg), cefoperazone (75 µg),

vancomycin (30 µg), bacitracin (10 µg), gentamicin

(10 µg),  kanamycin (30 µg), streptomycin (10 µg),

tetracycline (30 µg),  chloramphenicol (30 µg),

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

tive) À√◊Õµâ“π∑“π (resistant) µàÕ¬“ªØ‘™’«π–π—ÈπÊ

3.7 §«“¡ “¡“√∂¢Õß·∫§∑’‡√’¬·≈°µ‘°„π°“√

¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å

1) °“√¬—∫¬—Èß∫πÕ“À“√·¢Áß  (agar spot

method) (Spelhaug and Harlander, 1989)

∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬ „™â·∫§∑’‡√’¬·≈°µ‘°
®“°¢âÕ 3.6 ∑’Ë‡≈’È¬ß„π MRS broth ®π¡’Õ“¬ÿ 18 ™¡.
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  35ºC  ‡ªìπ‡«≈“
24 ™¡.  ®“°π—Èππ”¡“‡∑∑—∫¥â«¬ BHI soft agar  ¡’«ÿâπ
0.7% ª√‘¡“µ√ 7 ¡≈  ´÷Ëß¡’·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å®”π«π
ª√–¡“≥  106  CFU/¡≈  (·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑’Ë„™â¡’
®”π«π 13  “¬æ—π∏ÿå ‚¥¬¡’·∫§∑’‡√’¬ “¬æ—π∏ÿå¡“µ√∞“π
2  “¬æ—π∏ÿå‡ªìπµ—«§«∫§ÿ¡ ‰¥â·°à S. aureus  ATCC 25923

·≈– E. coli ATCC 25922  ·∫§∑’‡√’¬·°√¡∫«°∑’Ë„™â
∑¥ Õ∫ ‰¥â·°à B. cereus   ·∫§∑’‡√’¬·°√¡≈∫∑’Ë„™â∑¥ Õ∫
‰¥â·°à S. typhimurium, S. typhi, S. sonei, P. rettgeri,

E. coli O157 : H7,  V. parahemolyticus,  E. cloacae,

E. aerogenes, P. vulgari ·≈– S. flexneri)  π”‰ª∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 35ºC  ‡ªìπ‡«≈“ 24 ™¡.   µ√«®º≈°“√¬—∫¬—Èß
§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈°µ‘°∑’Ë “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬Õ‘π¥‘-
‡§‡µÕ√å∑’Ë„™â∑—Èß 13  “¬æ—π∏ÿå‰¥â¥’§◊Õ¡’«ß„ ¢Õß°“√¬—∫¬—Èß
(inhibition zone) ®“°¢Õ∫·∫§∑’‡√’¬·≈°µ‘°®π ÿ¥¢Õ∫
«ß„ ¡“°°«à“ 10 ¡¡. ‰«â»÷°…“„π¢—ÈπµàÕ‰ª

2) °“√¬—∫¬—Èß‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß√à«¡°—π

(Gonzalez et al., 1993)

π”·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑’Ë‡≈’È¬ß„π MRS

broth  ª√—∫„Àâ¡’§«“¡¢ÿàπ‡ªìπ 0.5 McFarland  ®“°π—Èπ
‡®◊Õ®“ß≈ßÕ¬à“ß‡ªìπ≈”¥—∫„Àâ¡’®”π«π‡™◊ÈÕª√–¡“≥ 104

CFU/¡≈ ·≈–π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë‡≈’È¬ß„π MRS broth

®π¡’Õ“¬ÿ 18 ™¡.  ·≈â«∑”°“√ª√—∫„Àâ¡’§«“¡¢ÿàπ‡ªìπ 0.5

McFarland ®“°π—Èπ‡®◊Õ®“ß≈ßÕ¬à“ß‡ªìπ≈”¥—∫„Àâ¡’®”π«π
‡™◊ÈÕ 107 CFU/¡≈. π”‡™◊ÈÕ·∫§∑’‡√’¬∑—Èß 2 °≈ÿà¡Ê ≈– 2 ¡≈.
¡“‡æ“–‡≈’È¬ß√à«¡°—π   à«π™ÿ¥§«∫§ÿ¡®–‰¡à¡’°“√‡µ‘¡‡™◊ÈÕ
·∫§∑’‡√’¬·≈°µ‘° À≈—ß®“°π—Èπ∫à¡‡™◊ÈÕ‰«â„π water bath ∑’Ë
Õÿ≥À¿Ÿ¡‘ 37ºC ‡ªìπ‡«≈“ 6 ™¡. µ√«®π—∫®”π«π·∫§∑’‡√’¬
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Õ‘π¥‘‡§‡µÕ√å„π™ÿ¥§«∫§ÿ¡·≈–™ÿ¥∑¥ Õ∫¥â«¬«‘∏’ pour plate

§«“¡‡®◊Õ®“ß≈– 2 ´È” ‚¥¬„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ ¥—ßµàÕ‰ªπ’È
Õ“À“√‡≈’È¬ß‡™◊ÈÕ MacConkey agar (MCA)    ”À√—∫
E. coli O157 : H7, E. coli ATCC 25922, E. cloacae,

E. aerogenes, P. vulgaris ·≈– P. rettgeri Õ“À“√‡≈’È¬ß
‡™◊È Õ Salmonella-Shigella agar (SS)  ”À√—∫ S.

typhimurium, S. typhi, S. flexneri ·≈– S. sonnei

Õ“À“√‡≈’È¬ß‡™◊ÈÕ Thiosulfate Citrate Bile Salt agar

(TCBS)  ”À√—∫ V. parahaemolyticus Õ“À“√‡≈’È¬ß‡™◊ÈÕ
Mannitol Egg-Yolk Polymyxin agar (MYP)  ”À√—∫
B. cereus Õ“À“√‡≈’È¬ß‡™◊ÈÕ Mannitol Salt agar (MSA)

 ”À√—∫ S. aureus ATCC 25923 À“‡ªÕ√å‡´πµå°“√¬—∫¬—Èß
‚¥¬„™â Ÿµ√

% inhibition   =

(CFU/ml in control)-(CFU /ml in associative culture)
__________________________________________ x100

             (CFU/ml in control)

3.8 °“√‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√

®“° —µ«å (¥—¥·ª≈ß®“° Heenan et al., 2002)

π”‡™◊ÈÕ·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ
3.7  ´÷Ëß¡’®”π«πª√–¡“≥  104  CFU/¡≈.  ∂à“¬‡™◊ÈÕ≈ß
„π MRS broth ·≈– soy peptone yeast extract agar

(SPY2) (Õ“À“√∑’Ëª√“»®“°·À≈àßÕ“À“√®“° —µ«å„πÕ“À“√
1 ≈‘µ√ª√–°Õ∫¥â«¬ soy peptone, yeast extract ·≈–
πÈ”µ“≈°≈Ÿ‚§  Õ¬à“ß≈– 25 °√—¡) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35ºC

‡ªìπ‡«≈“ 36 ™¡. ‡°Á∫µ—«Õ¬à“ß∑’Ë√–¬–‡«≈“ 6, 12, 24 ·≈–
36 ™¡. ¡“«—¥§«“¡¢ÿàπ¥â«¬‡§√◊ËÕß«—¥§«“¡¢ÿàπ∑’Ë¡’§«“¡¬“«
§≈◊Ëπ· ß 660 π“‚π‡¡µ√   ·≈–π—∫®”π«π‡™◊ÈÕ‚¥¬«‘∏’
spread plate ∫π MRS agar ·≈â«∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35ºC

‡ªìπ‡«≈“ 48 ™¡. ·≈–‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ
„π°“√‡®√‘≠„π MRS broth ·≈– SPY2 ‚¥¬«‘‡§√“–Àåº≈
∑“ß ∂‘µ‘¥â«¬«‘∏’ Duncan's New Multiple Range Test

3.9 °“√Õ¬Ÿà√Õ¥¢Õß·∫§∑’‡√’¬·≈°µ‘°„π√–¥—∫ pH

2, 3 ·≈– 4

π”·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢âÕ 3.8

∂à“¬≈ß„π MRS broth ∑’Ë¡’√–¥—∫ pH 2, 3 ·≈– 4 ∫à¡‡™◊ÈÕ
∑’ËÕÿ≥À¿Ÿ¡‘ 37ºC  ‡ªìπ‡«≈“ 3 ™¡. µ√«®π—∫‡™◊ÈÕ°àÕπ·≈–

À≈—ß∫à¡‚¥¬«‘∏’ pour plate ¥â«¬ MRS agar ‡æ◊ËÕ¥Ÿ®”π«π
‡™◊ÈÕ∑’Ë‡À≈◊Õ√Õ¥

4. °“√∫àß™’È™π‘¥¢Õß·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â

∫àß™’È™π‘¥¢Õß·∫§∑’‡√’¬·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â  µ“¡
Bergey's manual determinative bacteriology volume

2 (Kandler and Weiss, 1986)  ·≈–«‘∏’¢Õß Salminen

and Wright (1993 )

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

®“°°“√‡°Á∫µ—«Õ¬à“ßÕ“À“√À¡—°¢Õß‰∑¬ 22 ™π‘¥
®“° Õ.À“¥„À≠à ®. ß¢≈“  ‡ªìπÕ“À“√À¡—°®“° —µ«å 129

µ—«Õ¬à“ß ®“°æ◊™ 50 µ—«Õ¬à“ß √«¡ 179 µ—«Õ¬à“ß æ∫«à“
Õ“À“√À¡—°¢Õß‰∑¬∑’Ëæ∫·∫§∑’‡√’¬·≈°µ‘°¡’ 87 µ—«Õ¬à“ß
‡ªìπÕ“À“√À¡—°®“° —µ«å 65 µ—«Õ¬à“ß §‘¥‡ªìπ 50.4% ‚¥¬
¡’®”π«π·∫§∑’‡√’¬·≈°µ‘°Õ¬Ÿà√–À«à“ß 9.5x105 - 4.0x109

CFU/°√—¡   à«πÕ“À“√À¡—°®“°æ◊™æ∫·∫µ∑’‡√’¬·≈°µ‘°
22 µ—«Õ¬à“ß §‘¥‡ªìπ 44% ‚¥¬¡’®”π«π·∫§∑’‡√’¬·≈°µ‘°
Õ¬Ÿà√–À«à“ß 5.5x106 - 6.5x109 CFU/°√—¡  ·≈–®”π«π
·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â¡’ 327  “¬æ—π∏ÿå ‚¥¬·∫§∑’‡√’¬
·≈°µ‘°∑’Ë·¬°‰¥â®“°Õ“À“√À¡—°®“° —µ«å¡’ 234  “¬æ—π∏ÿå
(Table 1) ·≈–·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â®“°Õ“À“√À¡—°
®“°æ◊™¡’ 93  “¬æ—π∏ÿå (Table 2)  Õ“À“√À¡—°∑’Ëµ√«®
‰¡àæ∫·∫§∑’‡√’¬·≈°µ‘°„π§√—Èßπ’È ‰¥â·°à °–ªî ́ ’‡´Á°©à“¬ ·≈–
µ—Èß©à“¬  ‡π◊ËÕß®“°Õ“À“√À¡—°‡À≈à“π’È¡’§«“¡‡¢â¡¢âπ‡°≈◊Õ Ÿß
(Õ√µ√’, 2542) „π¢≥–∑’ËÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‰¡à¡’°“√‡µ‘¡
‡°≈◊Õ ¥—ßπ—ÈπÕ“À“√À¡—°∑’Ë¡’‡©æ“–·∫§∑’‡√’¬·≈°µ‘°™Õ∫
‡°≈◊Õ®÷ß‰¡à “¡“√∂µ√«®æ∫‰¥â

‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â 327  “¬æ—π∏ÿå
‰ª∑¥ Õ∫ ¡∫—µ‘°“√‡ªìπ‚ª√‰∫‚Õµ‘°„π√–¥—∫ÀâÕßªØ‘∫—µ‘°“√
‚¥¬„™â‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬·≈°µ‘°∑’Ë·¬°‰¥â®“°π¡‡ª√’È¬«
∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥§◊Õ‡™◊ÈÕ√À—  LA1 ‡ªìπ‡™◊ÈÕ‡ª√’¬∫
‡∑’¬∫  ¡∫—µ‘‡∫’ÈÕßµâπ„π°“√∑¥ Õ∫§◊Õ°“√Õ¬Ÿà√Õ¥„π√–∫∫
∑“ß‡¥‘πÕ“À“√‚¥¬°“√∑πµàÕ‡°≈◊ÕπÈ”¥’∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
0.15% ·≈–∑πµàÕ°√¥„π°√–‡æ“–Õ“À“√´÷Ëß‡¡◊ËÕ√—∫ª√–∑“π
Õ“À“√‡¢â“‰ª®–¡’√–¥—∫æ’‡Õ™ª√–¡“≥ 3-4 (Erkkila and

Petaja, 2000) ®“°°“√∑¥ Õ∫æ∫«à“·∫§∑’‡√’¬·≈°µ‘°
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Õ—®©√“  ÀπŸ‡æ™√ ·≈–§≥–665

 “¡“√∂∑πµàÕ‡°≈◊ÕπÈ”¥’‰¥â®”π«π 291  “¬æ—π∏ÿå§‘¥‡ªìπ
88.7% ¢Õß®”π«π “¬æ—π∏ÿå∑—ÈßÀ¡¥∑’Ë·¬°‰¥â  “¡“√∂∑π
µàÕ°√¥æ’‡Õ™ 3-4 ‰¥â 290  “¬æ—π∏ÿå§‘¥‡ªìπ 99.7% ¢Õß
®”π«π “¬æ—π∏ÿå∑’Ë∑¥ Õ∫ ∑—Èßπ’È‡π◊ËÕß®“°·∫§∑’‡√’¬·≈°µ‘°
‡À≈à“π’È·¬°¡“®“°º≈‘µ¿—≥±åÕ“À“√À¡—°´÷Ëß à«π„À≠à¡’
√–¥—∫æ’‡Õ™µË”§◊Õª√–¡“≥ 3-4 (Õ√µ√’, 2542)

π”·∫§∑’‡√’¬·≈°µ‘°∑—Èß 290  “¬æ—π∏ÿå ¡“∑¥ Õ∫
°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß  æ∫«à“‡™◊ÈÕ “¡“√∂¬àÕ¬
‚ª√µ’π À√◊Õ‰¢¡—πÀ√◊Õ·ªÑß‰¥â®”π«π 165  “¬æ—π∏ÿå §‘¥
‡ªìπ 56.9% ¢Õß®”π«π “¬æ—π∏ÿå∑’Ë„™â∑¥ Õ∫ ‚¥¬·∫§∑’‡√’¬
·≈°µ‘°∑’Ë¡’§«“¡ “¡“√∂„π°“√¬àÕ¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß
 à«π„À≠à·¬°‰¥â®“°Õ“À“√À¡—°®“° —µ«å´÷Ëß¡’ “√Õ“À“√
‡À≈à“π’È‡ªìπÕß§åª√–°Õ∫  °“√∑’Ë·∫§∑’‡√’¬·≈°µ‘° “¡“√∂
 √â“ß‡Õπ‰´¡å„π°“√¬àÕ¬ ≈“¬‚ª√µ’π ‰¢¡—π ·≈–·ªÑß  ®–
™à«¬„π°“√∑”ß“π¢Õß√–∫∫¬àÕ¬Õ“À“√  ∑”„Àâ√à“ß°“¬
 “¡“√∂¥Ÿ¥´÷¡ “√Õ“À“√‡À≈à“π’È‰ª„™â‰¥â‡√Á«¢÷Èπ (Austin et

al., 1995)

π”·∫§∑’‡√’¬·≈°µ‘°®”π«π 165  “¬æ—π∏ÿå ‚¥¬
æ‘®“√≥“®“°§«“¡ “¡“√∂„π°“√„™â‚ª√µ’πÀ√◊Õ‰¢¡—πÀ√◊Õ
·ªÑß´÷Ëß§—¥‡≈◊Õ°‰¥â ¡“∑¥ 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“ ‡™◊ÈÕ
®”π«π 83  “¬æ—π∏ÿå§‘¥‡ªìπ 50.3% ¢Õß®”π«π “¬æ—π∏ÿå
∑’Ë„™â∑¥ Õ∫‡®√‘≠∑—Èß„π ¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π‰¥â‰¡à
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–‡¡◊ËÕπ”·∫§∑’‡√’¬
·≈°µ‘° 83  “¬æ—π∏ÿå´÷Ëß§—¥‡≈◊Õ°‰¥â ¡“∑¥ Õ∫°“√‡®√‘≠„π
Õ“À“√∑’Ëª√“»®“°«‘µ“¡‘π∫’ 12 æ∫«à“ ¡’‡™◊ÈÕ®”π«π 67

 “¬æ—π∏ÿå “¡“√∂‡®√‘≠„πÕ“À“√∑’Ëª√“»®“°«‘µ“¡‘π∫’ 12

´÷Ëß§‘¥‡ªìπ 80.7% ¢Õß®”π«π “¬æ—π∏ÿå∑’Ë„™â∑¥ Õ∫ ´÷Ëß
«‘µ“¡‘ππ’È‡ªìπ “√∑’Ë¡’§«“¡ ”§—≠„π°“√‡ªìπ‚§‡Õπ‰´¡å„π
°“√ —ß‡§√“–Àå “√µà“ßÊ „π√à“ß°“¬ ¥—ßπ—Èπ„π°“√§—¥‡≈◊Õ°
‚ª√‰∫‚Õµ‘°‡æ◊ËÕ‡ √‘¡„πÕ“À“√‡™◊ÈÕ¥—ß°≈à“«®–µâÕß‰¡à·¬àß
«‘µ“¡‘π∫’ 12 „π√–∫∫∑“ß‡¥‘πÕ“À“√¢ÕßºŸâ∫√‘‚¿§

°“√„™â¬“ªÆ‘™’«π–„π∑“ß°“√·æ∑¬å·≈–„™â„π°“√
°√–µÿâπ°“√‡µ‘∫‚µ¢Õß —µ«å  ∑”„Àâ≈—°…≥–°“√¥◊ÈÕ¬“¢Õß

®ÿ≈‘π∑√’¬å‡æ‘Ë¡¡“°¢÷Èπ ÷́Ëß‡ªìπªí≠À“ ”§—≠∑’Ëπà“‡ªìπÀà«ß‡ªìπ
Õ¬à“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’Èæ≈“ ¡‘¥∑’Ë‡°’Ë¬«°—∫°“√¥◊ÈÕ¬“°Áæ∫
‰¥â¬“°„π·≈°‚µ·∫´‘≈—  (Saarela et al., 2000)   ”À√—∫
√Ÿª·∫∫°“√¥◊ÈÕ¬“¢Õß·≈°‚µ·∫´‘≈— ·µà≈–™π‘¥¡’§«“¡
·µ°µà“ß°—π¡“° ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß¡’°“√∑¥ Õ∫§«“¡‰«
µàÕ¬“ªÆ‘™’«π–¢Õß‚ª√‰∫‚Õµ‘°·µà≈– “¬æ—π∏ÿå‡æ◊ËÕπ”º≈∑’Ë
‰¥â‰ª„™âª√–‚¬™πå√à«¡°—∫¬“ªØ‘™’«π–„π°“√√—°…“‚√§ ‡™àπ
‚√§∑âÕß√à«ß ‚√§µ‘¥‡™◊ÈÕ°—∫√–∫∫ ◊∫æ—π∏ÿå¢Õß‡æ»À≠‘ß ·≈–
‚√§‡¬◊ËÕÀÿâ¡À—«„®Õ—°‡ ∫ (Charteris et al., 1998) ´÷Ëß®“°
°“√π”·∫§∑’‡√’¬·≈°µ‘°®”π«π 67  “¬æ—π∏ÿå ¡“∑¥ Õ∫
§«“¡‰«µàÕ¬“ªØ‘™’«π–‚¥¬ disc diffusion µ“¡«‘∏’¢Õß
Charteris ·≈–§≥– (1998) æ∫«à“‡™◊ÈÕ∑ÿ° “¬æ—π∏ÿå‰«µàÕ
¬“ªØ‘™’«π–  ampicillin,  cephalothin,  cefoperazone,

tetracycline  ·≈–  chloramphenicol  ·≈–¥◊ÈÕµàÕ¬“
ªØ‘™’«π– polymyxin B, kanamycin, streptomycin,

norfloxacin  ·≈–  vancomycin  (Table 3)  ´÷Ëß„Àâº≈
‡™àπ‡¥’¬«°—∫√“¬ß“π¢Õß Charteris ·≈–§≥– (1998) ´÷Ëß
√“¬ß“π«à“·≈°‚µ·∫ ‘́≈—  à«π„À≠àµâ“πµàÕ¬“ vancomycin

·µà≈—°…≥–°“√¥◊ÈÕ¬“¢Õß·≈°‚µ·∫ ‘́≈— ¥—ß°≈à“«‰¡àæ∫°“√
∂à“¬∑Õ¥‰ª¬—ß·∫§∑’‡√’¬Õ◊Ëπ·≈–ª≈Õ¥¿—¬µàÕ°“√„™â‡ªìπ
‚ª√‰∫‚Õµ‘° (Saarela et al., 2000)

π”·∫§∑’‡√’¬·≈°µ‘°∑—Èß 67  “¬æ—π∏ÿå ¡“∑¥ Õ∫
§«“¡ “¡“√∂„π°“√¬—∫¬—Èß·∫§∑’‡√’¬Õ◊Ëπ√«¡ 13  “¬æ—π∏ÿå
‡™àπ ·∫§∑’‡√’¬°àÕ‚√§∑’Ëæ∫„πÕ“À“√ æ∫«à“‡¡◊ËÕ∑¥ Õ∫‚¥¬
«‘∏’ agar spot   ¡’·∫§∑’‡√’¬·≈°µ‘° 5  “¬æ—π∏ÿå ‰¥â·°à
LA6, LA13, LA71, LA102 ·≈– LA198  “¡“√∂
¬—∫¬—Èß·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å‰¥â∑—Èß 13  “¬æ—π∏ÿå ‚¥¬¡’«ß„ 
°“√¬—∫¬—Èß®“°¢Õ∫‡™◊ÈÕ®π ÿ¥«ß„ ¡“°°«à“ 10 ¡¡. ·≈–
‡¡◊ËÕ∑¥ Õ∫°“√¬—∫¬—Èß‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬·≈°µ‘°
¥—ß°≈à“«√à«¡°—∫·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑—Èß 13  “¬æ—π∏ÿå‡ªìπ
‡«≈“ 6 ™—Ë«‚¡ß µ√«®π—∫®”π«π·∫§∑’‡√’¬Õ‘π¥‘‡§‡µÕ√å∑’Ë
‡À≈◊Õ√Õ¥À≈—ß°“√‡æ“–‡≈’È¬ß√à«¡°—π‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥
§«∫§ÿ¡∑’Ë‰¡à¡’°“√‡µ‘¡·∫§∑’‡√’¬·≈°µ‘° æ∫«à“¡’‡ªÕ√å‡´πµå
°“√¬—∫¬—ÈßÕ¬Ÿà√–À«à“ß 80-100 (Figure 1)   °“√¬—∫¬—Èß
¥—ß°≈à“«∑”„π ¿“«–∑’Ë‰¡à®”°—¥°“√ √â“ß°√¥Õ‘π∑√’¬å·≈–
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‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å¥—ßπ—Èπ°“√¬—∫¬—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)  ·≈–°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§
¥—ß°≈à“«‡ªìπ ¡∫—µ‘∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß¢Õß‚ª√‰∫‚Õµ‘°
(Saarela et al., 2000)

º≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘° à«π„À≠à∑’Ë®”Àπà“¬„π∑âÕß
µ≈“¥¡—°Õ¬Ÿà„π√Ÿª¢Õßº≈‘µ¿—≥±åπ¡ (Saarela et al., 2000)

„π¢≥–∑’Ë„πªí®®ÿ∫—π¡’ºŸâπ‘¬¡∫√‘‚¿§Õ“À“√¡—ß –«‘√—µ‘‡æ‘Ë¡
¡“°¢÷Èπ (Heenan et al., 2000) ¥—ßπ—Èπ®÷ß∑”„Àâ‡°‘¥§«“¡
µâÕß°“√º≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘°¡—ß –«‘√—µ‘  ´÷Ëßº≈‘µ¿—≥±å
‚ª√‰∫‚Õµ‘°¥—ß°≈à“«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«¬  °“√«‘®—¬§√—Èßπ’È®÷ß‰¥â∑¥≈Õßπ”·∫§∑’‡√’¬
·≈°µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â∑—Èß 5  “¬æ—π∏ÿå‰ª‡≈’È¬ß„πÕ“À“√ SPY2

÷́Ëß‡ªìπÕ“À“√∑’Ëª√“»®“° à«πº ¡∑’Ë¡“®“°‡π◊ÈÕ —µ«å  ¡’
 à«πª√–°Õ∫§◊Õ soy peptone, yeast extract ·≈–πÈ”µ“≈
°Ÿ≈‚§  Õ¬à“ß≈– 25 °√—¡/≈‘µ√ (Heenan et al., 2000)

‚¥¬‡ª√’¬∫‡∑’¬∫°—∫°“√‡®√‘≠„πÕ“À“√ MRS broth æ∫«à“
·∫§∑’‡√’¬·≈°µ‘° “¡“√∂‡®√‘≠„π  SPY2  ·≈–  MRS

broth ‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 4) ®÷ß
 “¡“√∂π”·∫§∑’‡√’¬·≈°µ‘°¥—ß°≈à“«‰ªª√–¬ÿ°µå„™â„π°“√
º≈‘µº≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘°  ”À√—∫ºŸâ∫√‘‚¿§Õ“À“√¡—ß «‘√—µ‘‰¥â

‡¡◊ËÕπ”·∫§∑’‡√’¬·≈°µ‘°∑—Èß 5  “¬æ—π∏ÿå¢â“ßµâπ
¡“»÷°…“°“√Õ¬Ÿà√Õ¥„π ¿“«–‡ªìπ°√¥‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß∑’Ë
√–¥—∫ pH 2 ´÷Ëß‡ªìπ√–¥—∫ pH „π°√–‡æ“–Õ“À“√‡¡◊ËÕ∑âÕß
«à“ß ·≈–√–¥—∫ pH 3 ·≈– 4 ÷́Ëß‡ªìπ√–¥—∫ pH ¢Õß
°√–‡æ“–Õ“À“√‡¡◊ËÕ√—∫ª√–∑“πÕ“À“√‡¢â“‰ª  æ∫«à“‡™◊ÈÕ
 “¡“√∂Õ¬Ÿà√Õ¥∑’Ë√–¥—∫ pH 4 ‡°◊Õ∫ 100%  à«π∑’Ë√–¥—∫
pH 2 ·≈– 3 „π‡«≈“ 3 ™—Ë«‚¡ß‡™◊ÈÕ≈¥®”π«π≈ßª√–¡“≥
1 log cycle ‚¥¬∑’Ë “¬æ—π∏ÿå LA71  “¡“√∂¡’™’«‘µ√Õ¥‰¥â
 Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫ “¬æ—π∏ÿåÕ◊ËπÊ (Figure 2) ∑—Èßπ’È‡π◊ËÕß

Table 3.  Antibiotic susceptibility of lactic acid bacteria isolated from Thai fermented

foods.

No. of isolates of lactic acid bacteria

Resistant (R) Moderately susceptible (M) Susceptible (S)

Penicillin G (10 µg) 2 22 43
Ampicillin (10 µg) 0 0 67
Cephalothin (30 µg) 0 0 67
Ceptazidime (30 µg) 6 12 49
Cefoperazone (75 µg) 0 0 67
Vancomycin (30 µg) 67 0 0
Bacitracin (10 µg) 45 2 20
Gentamicin (10 µg) 62 0 5
Kanamycin (30 µg) 67 0 0
Streptomycin (10 µg) 67 0 0
Tetracycline (30 µg) 0 0 67
Chloramphenicol (30 µg) 0 0 67
Erythromycin (15 µg) 8 2 57
Norfloxacin (10 µg) 67 0 0
Polymyxin B (30 µg) 67 0 0

Antibiotics
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Figure 1. Inhibition percentage of the reference strain (LA1) and selected lactic acid bacteria

from Thai fermented foods on bacterial indicators after 6 hrs of incubation of

associative cultures in MRS broth at 37ºC.

Table 4. Growth of selected strains of lactic acid bacteria in vegetarian medium (SPY2)

and MRS medium   based on viable cells.

    Log
10

CFU/ml

    6 hrs         12 hrs 24 hrs     36 hrs

MRS SPY2 MRS SPY2 MRS SPY2 MRS SPY2

  LA11 6.24 6.23 7.26 7.25 8.28 8.28 8.28 8.28
  LA6 6.24 6.23 7.25 7.25 8.27 8.28 8.27 8.28
  LA13 6.20 6.20 7.23 7.22 8.26 8.26 8.26 8.26
  LA71 6.29 6.28 7.30 7.29 8.32 8.32 8.32 8.32
  LA102 6.15 6.13 7.18 7.17 8.20 8.20 8.21 8.20
  LA198 6.18 6.18 7.20 7.20 8.23 8.23 8.24 8.24

1The reference strain, was selected from commercial fermented milk

Lactic

acid

bacteria
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®“°‡¡◊ËÕ√—∫ª√–∑“πÕ“À“√‡¢â“‰ª pH °Á®–‡æ‘Ë¡‡ªìπ 3-4

°“√√—∫ª√–∑“πÕ“À“√‡¢â“‰ªÕ“À“√®–™à«¬ªÑÕß°—π·∫§∑’‡√’¬
·≈°µ‘°®“°°√¥·≈–‡Õπ‰´¡åµà“ßÊ „π√–∫∫∑“ß‡¥‘πÕ“À“√
∑”„Àâ·∫§∑’‡√’¬·≈°µ‘°¡’™’«‘µ√Õ¥‰¥â À≈—ß®“°°“√¬àÕ¬¢Õß
Õ“À“√´÷Ëß„™â‡«≈“ª√–¡“≥ 2-4 ™¡. °√–‡æ“–Õ“À“√°Á®–
«à“ß∑”„Àâ¿“¬„π°√–‡æ“–Õ“À“√¡’§à“ pH ≈¥≈ßµË”°«à“ 2

÷́Ëß¡’§à“µË”¡“° “¡“√∂∑”≈“¬·∫§∑’‡√’¬·≈°µ‘°‰¥â (Erkkila

and Petaja, 2000)

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“·∫§∑’‡√’¬·≈°µ‘° “¬æ—π∏ÿå LA71

´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë·¬°®“°·Àπ¡ ‡ªìπ‡™◊ÈÕ∑’Ë¡’§ÿ≥ ¡∫—µ‘∑’Ë
 “¡“√∂∑¥≈Õß‰¥â„π√–¥—∫ÀâÕßªÆ‘∫—µ‘°“√«à“‡À¡“– ¡„π
°“√„™â‡ªìπ‚ª√‰∫‚Õµ‘°§◊Õ “¡“√∂Õ¬Ÿà√Õ¥„π ¿“«–∑’Ë¡’‡°≈◊Õ
πÈ”¥’ ∑πµàÕ ¿“«–∑’Ë‡ªìπ°√¥„π√–¥—∫ pH 2-4 ¡’§«“¡
 “¡“√∂„π°“√¬àÕ¬·ªÑß ‚ª√µ’π·≈–‰¢¡—π   ‰¡àµâÕß°“√
«‘µ“¡‘π∫’ 12 „π°“√‡µ‘∫‚µ  “¡“√∂‡µ‘∫‚µ‰¥â¥’∑—Èß„π ¿“«–
∑’Ë¡’·≈–‰¡à¡’Õ“°“»  “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑’Ëæ∫„π
Õ“À“√‰¥â¥’  “¡“√∂‡µ‘∫‚µ‰¥â¥’„πÕ“À“√∑’Ëª√“»®“°·À≈àß
Õ“À“√∑’Ë¡’∑’Ë¡“®“°‡π◊ÈÕ —µ«å ‡µ‘∫‚µ‰¥â„π∑’Ë¡’‡°≈◊Õ Ÿß∂÷ß 18%

(Table 5) ·≈–‡¡◊ËÕπ”‰ª∫àß™’È™π‘¥æ∫«à“‡ªìπ Lactobacillus

plantarum (Table 5)  „π¢≥–∑’Ë‚ª√‰∫‚Õµ‘°·∫§∑’‡√’¬
·≈°µ‘°∑’Ë„™â°—π„π∑“ß°“√§â“„πªí®®ÿ∫—π à«π„À≠à ‰¥â·°à

Lactobacillus acidophilus, L. casei, L .rhamnosus

·≈– Bifidobacterium spp. (Saarela et al., 2000; Kaur

et al., 2001 and Ouwehand et al., 2001) ‚¥¬º≈‘µ
®”Àπà“¬„π√Ÿª¢Õß·§ª Ÿ́≈ ‡¡Á¥ À√◊Õ‡ √‘¡„πÕ“À“√ª√–‡¿∑
π¡À¡—° (Kaur et al., 2001) ‡™àπ‡¥’¬«°—∫ “¬æ—π∏ÿå LA1

÷́Ëß·¬°®“°º≈‘µ¿—≥±å‚ª√‰∫‚Õµ‘°„π√Ÿª¢Õßπ¡‡ª√’È¬«∑’Ë
®”Àπà“¬„π∑“ß°“√§â“∑’Ë„™â‡ªìπ‡™◊ÈÕ‡ª√’¬∫‡∑’¬∫„π°“√
∑¥≈Õß§√—Èßπ’È°Á∫àß™’È‰¥â‡ªìπ Lactobacillus casei (Table 5)

®÷ß‡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„™âº≈‘µ¿—≥±åπ¡‡æ◊ËÕ‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ°—∫ºŸâ∫√‘‚¿§®÷ß‡ªìπ
 ‘Ëß∑’Ëπà“ π„®‡ªìπÕ¬à“ß¬‘Ëß

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬®“°∫—≥±‘µ
«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ·≈–∑∫«ß¡À“-
«‘∑¬“≈—¬ ¢Õ¢Õ∫æ√–§ÿ≥ºŸâ∑√ß§ÿ≥«ÿ≤‘∑ÿ°∑à“π∑’Ë°Õß∫√√≥“-
∏‘°“√œ ‡√’¬π‡™‘≠„Àâµ√«® Õ∫ß“π™‘Èππ’È‡ªìπÕ¬à“ß Ÿß∑’Ë‰¥â
°√ÿ≥“µ√«® Õ∫·≈–·°â‰¢ß“π™‘Èππ’È„Àâ∂Ÿ°µâÕß ¡∫√Ÿ≥å

Figure 2. Survival of the reference strain (LA1) and selected strains of lactic acid bacteria

at pH 2, 3 and 4 after 3 hrs of incubation at 37ºC.
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