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Lactobacillus casei ssp. rhamnosus SN 11
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Coconut water and tuna condensate were used to produce bacteriocin from Lactobacillus casei ssp.

rhamnosus SN 11 by comparing with commercial medium, MRS. Bacteriocin activity was determined by

using Staphylococcus aureus as indicator. When L. casei ssp. rhamnosus SN 11 was grown in MRS medium

the highest bacteriocin was observed at 18-24 hour with inhibitory activity of  20 AU/ml. While growing in

modified media CW 1 (tuna condensate : coconut water = 1 : 1) the organism had inhibitory activity of

bacteriocin of 20 AU/ml at 20 hour. In modified medium CW 2 (1 : 2), CW 3 (1 : 3), and CW 4 (1 : 4) had

inhibitory activity of bacteriocin of 10 AU/ml at 16 hour. The bacteriocin activity was also found when L.
casei ssp. rhamnosus SN 11 grown in Tuna 2 (tuna condensate : coconut water = 2 : 1) and Tuna 3 (3 : 1) but

no activity was observed in Tuna 4 (4 : 1).
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°“√„™âπÈ”¡–æ√â“«·≈–πÈ”π÷Ëßª≈“∑Ÿπà“‡ªìπ à«πª√–°Õ∫„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕ°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π®“°‡™◊ÈÕ

Lactobacillus casei ssp. rhamnosus SN11 æ∫«à“‡™◊ÈÕ “¡“√∂‡®√‘≠‰¥â„πÕ“À“√∑ÿ° Ÿµ√ ·µà‡®√‘≠‰¥â¥’∑’Ë ÿ¥„πÕ“À“√

 ”‡√Á® MRS ‚¥¬„Àâ°‘®°√√¡°“√¬—∫¬—Èß‡™◊ÈÕ Staphylococcus aureus ‡ªìπ 20 AU/ml  µ—Èß·µà™—Ë«‚¡ß∑’Ë 16 ∂÷ß 24 ´÷Ëß

‡ªìπ™à«ß late log phase ∂÷ß√–¬– early stationary phase „π¢≥–∑’Ë Ÿµ√Õ“À“√¥—¥·ª≈ß CW 1 ( —¥ à«ππÈ”π÷Ëßª≈“

∑Ÿπà“ : πÈ”¡–æ√â“« ‡ªìπ 1 : 1) „Àâ§à“°‘®°√√¡°“√¬—∫¬—Èß‡ªìπ  20 AU/ml  „π™—Ë«‚¡ß∑’Ë  20 ·≈– Ÿµ√Õ“À“√¥—¥·ª≈ß CW

2 (1 : 2), CW 3 (1 : 3) ·≈– CW 4 (1 : 4)  ¡’°‘®°√√¡°“√¬—∫¬—Èß‡ªìπ 10 AU/ml µ—Èß·µà™—Ë«‚¡ß∑’Ë 16 µ≈Õ¥®π

 ‘Èπ ÿ¥°“√∑¥≈Õß  ·≈–æ∫°‘®°√√¡°“√¬—∫¬—Èß‡°‘¥¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬„π Ÿµ√Õ“À“√ Tuna 2 ( —¥ à«ππÈ”π÷Ëßª≈“∑Ÿπà“ :

πÈ”¡–æ√â“« ‡ªìπ  2 : 1) ·≈– Tuna 3 (3 : 1) ·≈–‰¡àæ∫°‘®°√√¡°“√¬—∫¬—Èß„¥Ê „π Ÿµ√Õ“À“√  Tuna 4 (4 : 1)

·∫§‡∑Õ√‘‚Õ´‘π‡ªìπ “√ª√–°Õ∫‚ª√µ’π∑’Ë “¡“√∂
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥
°“√‡ ◊ËÕ¡‡ ’¬µà“ßÊ ‰¥â  “¡“√∂º≈‘µ‰¥â®“°·≈°µ‘°·Õ ‘¥
·∫§∑’‡√’¬À≈“¬ “¬æ—π∏ÿå  ®“°»—°¬¿“æµà“ßÊ ¢Õß·∫§-
‡∑Õ√‘‚Õ´‘π ®÷ß¡’ºŸâ π„®π”·∫§‡∑Õ√‘‚Õ ‘́π¡“„™â‡ªìπ “√
ªÑÕß°—π°“√‡ ◊ËÕ¡‡ ’¬„πº≈‘µ¿—≥±åÕ“À“√¡“°¡“¬  ‚¥¬
·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ‰¥â à«π„À≠à®–‡ªìπ “√ª∞¡¿Ÿ¡‘
(primary metabolite) (De Vuyst ·≈– Vandamme,
1993 ·≈– Kaiser ·≈– Montville, 1996) ·≈–®–æ∫
°‘®°√√¡¢Õß·∫§‡∑Õ√‘‚Õ´‘π‡¡◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕÕ¬Ÿà
„π™à«ßª≈“¬¢Õß log phase

„π°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π¡’ªí®®—¬∑’Ë ”§—≠µàÕ°“√º≈‘µ
‡™àπ Õß§åª√–°Õ∫·≈–æ’‡Õ™¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ Õÿ≥À¿Ÿ¡‘
·≈–ª√‘¡“≥Õ“°“»¢Õß ¿“«–„π°“√‡≈’È¬ß‡™◊ÈÕ ‡ªìπµâπ ‚¥¬
°“√º≈‘µ·∫§‡∑Õ√‘‚Õ ‘́π®–¡’§«“¡ —¡æ—π∏å°—∫°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡™◊ÈÕ (Yang ·≈– Ray, 1994) ¥—ßπ—Èπ‡æ◊ËÕ‡æ‘Ë¡
ª√‘¡“≥·∫§‡∑Õ√‘‚Õ ‘́π®÷ßπ‘¬¡„™âÕ“À“√∑’Ë¡’ “√Õ“À“√§√∫
∂â«π‡æ◊ËÕ„Àâ‡À¡“– ¡·°à°“√‡®√‘≠¢Õß‡™◊ÈÕ ´÷Ëß¡’º≈µàÕ√“§“
µâπ∑ÿπ°“√º≈‘µ∑’Ë‡æ‘Ë¡¡“°¢÷Èπ ®÷ß¡’°“√»÷°…“À“«‘∏’°“√∑’Ë®–
≈¥µâπ∑ÿπ°“√º≈‘µ‚¥¬°“√„™â«— ¥ÿ‡»…‡À≈◊Õ®“°°“√‡°…µ√
¡“‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µ‚¥¬«— ¥ÿ‡»…‡À≈◊Õ∑’Ë¡’°“√π”¡“„™â
„π°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π ‰¥â·°à cotton seed meal (De
Vuyst ·≈– Vandamme, 1995) skim milk (Chii-

Cherng et al., 1993) beet molasses ·≈– corn steep
liquor  (Hsieh et al., 1996) ·≈–¿—∑√æ≈ (2543) „™â
°“°πÈ”µ“≈·≈–πÈ”π÷Ëßª≈“∑Ÿπà“∑’Ëºà“π°“√·¬°‰¢¡—π·≈–
µ–°Õπ‚ª√µ’πÕÕ° (ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥ 68,450 ¡°./
≈‘µ√,  ‚ª√µ’π 4%,  ·¡ß°“π’  63.66 ¡°./≈‘µ√  ·≈–
øÕ øÕ√—  45.01 ¡°./≈‘µ√) „π°“√‡≈’È¬ß‡™◊ÈÕ L. casei ssp.
rhamnosus SN11 ∑’Ë·¬°‰¥â®“°º≈‘µ¿—≥±å â¡øí° (»‘√‘π“∂,
2540) ‡æ◊ËÕ≈¥µâπ∑ÿπ°“√º≈‘µ·∫§‡∑Õ√‘‚Õ ‘́π‡™àπ°—π

®“°°“√»÷°…“¢Õß¿—∑√æ≈ (2543) æ∫«à“ °“√„™â
°“°πÈ”µ“≈·∑π·À≈àß§“√å∫Õπ„πÕ“À“√‰¡à “¡“√∂‡æ‘Ë¡°“√
º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π‰¥â ®÷ß∑”°“√∑¥≈Õß·∑π∑’Ë°≈Ÿ‚§ ·≈–
‰π‚µ√‡®π„πÕ“À“√‡À≈« MRS ¥â«¬´Ÿ‚§√  1% ·≈–
πÈ”π÷Ëßª≈“∑Ÿπà“∑’Ëºà“π°“√·¬°‰¢¡—π·≈–µ°µ–°Õπ‚ª√µ’π
‡®◊Õ®“ß„πÕ—µ√“ à«π 1/1 (medium I) ‚¥¬¬—ß¡’°“√‡µ‘¡
 “√ª√–°Õ∫∫—ø‡øÕ√å ·≈– tween 80  ·µà‰¡à¡’°“√‡µ‘¡
·¡ß°“π’ ´—≈‡øµ·≈–·¡°π’‡´’¬¡´—≈‡øµ æ∫«à“ ‡™◊ÈÕ L.
casei ssp. rhamnosus SN11 ¡’°“√‡®√‘≠·≈–º≈‘µ·∫§-
‡∑Õ√‘‚Õ´‘π‰¥â Ÿß ÿ¥∑’Ë™—Ë«‚¡ß∑’Ë 24 ‚¥¬¡’πÈ”Àπ—°‡´≈≈å·Àâß
3.08 °√—¡/≈‘µ√ ·≈–¡’°‘®°√√¡°“√¬—∫¬—Èß 30 AU/ml  „π
™—Ë«‚¡ß∑’Ë 24 ‡∑à“°—∫„πÕ“À“√ MRS  Ÿµ√ª°µ‘ ®“°¢âÕ¡Ÿ≈
°“√»÷°…“°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π¢â“ßµâπ æ∫«à“¡’°“√„™â
´Ÿ‚§√ „πª√‘¡“≥∑’Ë Ÿß´÷Ëß¬—ß§ß àßº≈µàÕ√“§“µâπ∑ÿπ°“√º≈‘µ
·≈–®“°√“¬ß“π¢Õß Child (1974) æ∫«à“„π à«π∑’Ë‡ªìπ
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πÈ”¡–æ√â“«·°à¡’Õß§åª√–°Õ∫∑’Ë‡ªìππÈ”µ“≈√’¥‘« ǻ 4.4% ·≈–
πÈ”µ“≈´Ÿ‚§√ „πª√‘¡“≥ Ÿß  πÕ°®“°π’È¬—ßª√–°Õ∫¥â«¬
ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥ 6.5% ‚æ·∑ ‡´’¬¡ 290 ¡°./
100 ¡≈.  ‚´‡¥’¬¡ 42 ¡°./100 ¡≈.  ·≈–·§≈‡ ’́¬¡ 44
¡°./100 ¡≈. ®÷ß°àÕ„Àâ‡°‘¥·π«§‘¥„π°“√»÷°…“°“√„™âπÈ”µ“≈
„ππÈ”¡–æ√â“«·∑π∑’Ë´Ÿ‚§√ „πÕ“À“√ MRS ‡æ◊ËÕ·°â‰¢
ªí≠À“¥—ß°≈à“«  ¥—ßπ—Èπ°“√»÷°…“°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π
‚¥¬„™âπÈ”¡–æ√â“«‡ªìπ à«πª√–°Õ∫„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ®÷ß
‡ªìπÕ’°·π«∑“ßÀπ÷Ëß∑’Ëπà“ π„® ‡æ◊ËÕ‡ªìπ°“√≈¥µâπ∑ÿπ„π
¥â“π°“√º≈‘µ  µ≈Õ¥®π°“√„™âª√–‚¬™πå®“°‡»…‡À≈◊Õ‡æ◊ËÕ
ª√–‚¬™πå¥â“π ‘Ëß·«¥≈âÕ¡

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

°“√‡µ√’¬¡À—«‡™◊ÈÕ

‡µ√’¬¡À—«‡™◊ÈÕ‚¥¬∂à“¬‡™◊ÈÕ L. casei ssp. rhamnosus
SN 11 ∑’Ë·¬°‰¥â®“°Õ“À“√À¡—°ª√–‡¿∑ â¡øí° (»‘√‘π“∂,
2540) 1 ≈Ÿª®“°À≈Õ¥‡°Á∫‡™◊ÈÕ«ÿâπ‡Õ’¬ß„πÕ“À“√ MRS (De
Man Rogosa and Sharpe) ≈ß„πÕ“À“√‡À≈« MRS
ª√‘¡“µ√ 10 ¡≈.  ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 24  ™¡.
∂à“¬‡™◊ÈÕ 5% ≈ß„πÕ“À“√‡À≈«·µà≈–™π‘¥ (Table 2)
ª√‘¡“µ√ 200 ¡≈. „πø≈“ °å¢π“¥ 250 ¡≈. ∑’Ë¡’æ’‡Õ™
‡√‘Ë¡µâπ‡ªìπ 6.5 ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 24 ™¡.
„πµŸâ∫à¡·∫∫‡¢¬à“∑’ËÕ—µ√“‡√Á« 100 √Õ∫/π“∑’ ‡æ◊ËÕ„™â‡ªìπ
‡™◊ÈÕ‡√‘Ë¡µâπ

°“√‡µ√’¬¡«—µ∂ÿ¥‘∫

‡µ√’¬¡πÈ”π÷Ëßª≈“∑Ÿπà“‚¥¬π”πÈ”π÷Ëßª≈“∑Ÿπà“®“°
‚√ßß“πÕÿµ “À°√√¡ —µ«åπÈ” ¡“°√Õß¥â«¬ºâ“¢“«∫“ß‡æ◊ËÕ
°√Õß·¬°µ–°Õπ¢π“¥„À≠àÕÕ°·≈â«„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘
80oC  ‡ªìπ‡«≈“ 10 π“∑’  ‡æ◊ËÕ„Àâ‰¢¡—π≈Õ¬¢÷Èπ¡“∫πº‘«
Àπâ“·≈â«æ—°„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 1 ™¡.  À≈—ß
®“°π—Èππ”‰ª‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ‡ªìπ‡«≈“ 12 ™¡. ·¬°
‰¢¡—π∑’Ëº‘«Àπâ“∑‘Èß‰ª ª√—∫æ’‡Õ™¢ÕßπÈ”π÷Ëßª≈“∑Ÿπà“„Àâ‡∑à“°—∫
6.5 ¥â«¬ 6 N NaOH ·≈– 6 N HCl ´÷Ëß‡ªìπæ’‡Õ™∑’Ë
‡À¡“–·°à°“√‡®√‘≠¢Õß‡™◊ÈÕ L. casei ssp. rhamnosus SN
11 À≈—ß®“°π—Èππ”‰ªµ°µ–°Õπ‚ª√µ’π‚¥¬„Àâ§«“¡√âÕπ∑’Ë
Õÿ≥À¿Ÿ¡‘ 121oC ‡ªìπ‡«≈“ 15 π“∑’ °√Õß·¬°µ–°Õπ∑‘Èß

·≈â«∫√√®ÿ¢«¥ ‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -20oC (¿—∑√æ≈, 2543)
°“√‡µ√’¬¡πÈ”¡–æ√â“« π”πÈ”¡–æ√â“«·°à®“°µ≈“¥ ¥

„π‡¢µÕ”‡¿ÕÀ“¥„À≠à¡“°√Õß¥â«¬ºâ“¢“«∫“ß‡æ◊ËÕ·¬°
µ–°Õπ¢π“¥„À≠àÕÕ° ª√—∫æ’‡Õ™¢ÕßπÈ”¡–æ√â“«„Àâ‡∑à“°—∫
6.5 ·≈–π”‰ª„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 80oC ‡ªìπ‡«≈“  15
π“∑’ ‡æ◊ËÕ·¬°‚ª√µ’π∑’Ë‰¡à≈–≈“¬πÈ”ÕÕ° °√Õß¥â«¬°√–¥“…
°√Õß‡∫Õ√å 4 ∫√√®ÿ¢«¥ ·≈–‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -20oC

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡√‘Ë¡µâπ¢ÕßπÈ”¡–æ√â“«·≈–

πÈ”π÷Ëßª≈“∑Ÿπà“

‚¥¬∑”°“√«—¥§à“æ’‡Õ™¢Õß “√≈–≈“¬‚¥¬„™â‡§√◊ËÕß
«—¥æ’‡Õ™ «‘‡§√“–Àåª√‘¡“≥‚ª√µ’π·≈–ª√‘¡“≥‰π‚µ√‡®π
∑—ÈßÀ¡¥¢ÕßπÈ”π÷Ëßª≈“∑Ÿπà“·≈–πÈ”¡–æ√â“« µ“¡«‘∏’ Kjeldahl
method (A.O.A.C., 2000)  «‘‡§√“–Àåª√‘¡“≥πÈ”µ“≈
√’¥‘«´å·≈–ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥„ππÈ”¡–æ√â“«‚¥¬„™â«‘∏’
Lane eynon and volumetric method (A.O.A.C.,
2000)   ·≈–«‘‡§√“–Àåª√‘¡“≥‡°≈◊Õ„ππÈ”π÷Ëßª≈“∑Ÿπà“
(A.O.A.C., 2000)

°“√‡≈’È¬ß‡™◊ÈÕ L. casei ssp. rhamnosus SN 11

°“√‡≈’È¬ß‡™◊ÈÕ L. casei ssp. rhamnosus SN 11
∂à“¬À—«‡™◊ÈÕ L. casei ssp. rhamnosus SN 11 ª√‘¡“µ√
5% ≈ß„πÕ“À“√∑—Èß 8  Ÿµ√ ¥—ßπ’È§◊Õ MRS ·≈– Ÿµ√Õ“À“√
CW 1, CW 2, CW 3, CW 4, Tuna 2, Tuna 3 ·≈–
Tuna 4 ∑’Ë¡’°“√„™âπÈ”¡–æ√â“«∑¥·∑ππÈ”µ“≈ ·≈–„™â‚ª√µ’π
„ππÈ”π÷Ëßª≈“∑Ÿπà“·∑π·À≈àß‰π‚µ√‡®π ‚¥¬¡’ —¥ à«π¢Õß
πÈ”π÷Ëßª≈“∑Ÿπà“·≈–πÈ”¡–æ√â“«∑’Ë·µ°µà“ß°—π (Table 2)
∑”°“√‡≈’È¬ß‡™◊ÈÕ„πÕ“À“√ ”‡√Á® MRS §«∫§Ÿà°—∫Õ“À“√
‡≈’È¬ß‡™◊ÈÕ Ÿµ√µà“ß‡æ◊ËÕ„™â„π°“√‡ª√’¬∫‡∑’¬∫ ‚¥¬π”‰ª∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 37oC „πµŸâ∫à¡‡™◊ÈÕ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘·∫∫‡¢¬à“ „™â
§«“¡‡√Á« 100 √Õ∫/π“∑’  ‡°Á∫µ—«Õ¬à“ß§√—Èß≈– 10 ¡≈.
«—¥°“√‡®√‘≠¢Õß‡™◊ÈÕ∑’Ë§à“¥Ÿ¥°≈◊π· ß (OD) 660 π“‚π‡¡µ√
§à“æ’‡Õ™  ·≈–°‘®°√√¡°“√¬—∫¬—Èß‡™◊ÈÕ Staphylococcus
aureus ∑’Ë‡«≈“ 0, 6, 12, 18,  24, 36 ·≈– 48 ™¡. ‚¥¬
∑”°“√ª√—∫æ’‡Õ™¢ÕßπÈ”À¡—°„ÀâÕ¬Ÿà∑’Ë√–¥—∫ 6.5 °àÕπ°“√
∑¥ Õ∫°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π ∑ÿ°™ÿ¥°“√
∑¥≈Õß∑”°“√∑¥≈Õß 2 §√—Èß §√—Èß≈– 3 ´È” ·≈–§—¥‡≈◊Õ°
 Ÿµ√Õ“À“√∑’Ë‡À¡“– ¡ ‚¥¬æ‘®“√≥“®“°°‘®°√√¡°“√¬—∫¬—Èß



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl. 3), Dec. 2005 : PSU. Open Week 820

Development of medium for bacteriocin production

Chan-udom, L., et al.

¢Õß·∫§‡∑Õ√‘‚Õ ‘́π„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢Õß Ÿµ√Õ“À“√∑’Ë„Àâ
§à“°‘®°√√¡°“√¬—∫¬—Èß Ÿß ÿ¥

°“√∑¥ Õ∫°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π

∑”°“√∑¥ Õ∫°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π
‚¥¬«‘∏’ agar well diffusion  ´÷Ëß¥—¥·ª≈ß®“°«‘∏’¢Õß
Parente ·≈– Hill (1992)  ‚¥¬π”πÈ”À¡—°®“°°“√‡≈’È¬ß
‡™◊ÈÕ Lactobacillus casei ssp. rhamnosus SN 11 ¡“
ª√—∫æ’‡Õ™„Àâ‰¥â‡ªìπ 6.5 π”‰ª‡À«’Ë¬ß·¬°‡´≈≈åÕÕ°¥â«¬
‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 4,500 √Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘
4oC ‡ªìπ‡«≈“ 30 π“∑’ π” à«π„ ¡“„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘
75oC π“π 10 π“∑’ °“√‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ ”À√—∫°“√
∑¥ Õ∫°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π‡µ√’¬¡‚¥¬‡∑
Õ“À“√ TSA (trypticase soy agar) ∑’Ë¡’«ÿâπ 0.75% ·≈–
¡’ª√‘¡“≥‡™◊ÈÕ S. aureus ª√–¡“≥ 105 ‡´≈≈å/¡≈. ∑—∫∫π
Õ“À“√·¢Áß  NA (nutrient agar) æ—°„Àâ·Àâß‡ªìπ‡«≈“ 1
™¡.„πµŸâª≈Õ¥‡™◊ÈÕ ·≈â«∑”°“√‡®“–À≈ÿ¡‚¥¬„™â·°π‡®“–
 ·µπ‡≈ ∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß¢π“¥ 0.6 ¡≈. ·≈â««—¥§à“
°‘®°√√¡°“√¬—∫¬—Èß/¡≈. ¢Õß à«π„ „πÀπà«¬¢Õß  arbitrary
unit (AU/ml) ‚¥¬À¬¥ à«π„ ∑’Ë‰¡à‡®◊Õ®“ß·≈–∑’Ëºà“π°“√
‡®◊Õ®“ß§√—Èß≈– 2 ‡∑à“¥â«¬πÈ”°≈—Ëπ∑’Ëºà“π°“√¶à“‡™◊ÈÕ (two-
fold dilution)  ª√‘¡“µ√ 200 ‰¡‚§√≈‘µ√  ≈ß„πÀ≈ÿ¡
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 24 ™¡.  —ß‡°µ√–¥—∫§«“¡
‡®◊Õ®“ß ÿ¥∑â“¬∑’Ë∑”„Àâ‡°‘¥«ß„  (clear zone) ·≈â«§”π«≥
°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π ¥—ß Ÿµ√

°‘®°√√¡°“√¬—∫¬—Èß (AU/ml) = 1000 µl × A___________
      Bµl

A = §«“¡‡®◊Õ®“ß ÿ¥∑â“¬∑’Ë∑”„Àâ‡°‘¥«ß„ 
B = ª√‘¡“µ√ à«π„ ∑’ËÀ¬¥≈ß„πÀ≈ÿ¡ À√◊Õ∑’ËÀ¬¥∫πÕ“À“√

º≈°“√∑¥≈Õß

°“√‡®√‘≠¢Õß‡™◊ÈÕ L. casei ssp. rhamnosus SN 11 ·≈–

°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π„πÕ“À“√¥—¥·ª≈ß

„π°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π¢Õß
·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ æ∫«à“ Õß§åª√–°Õ∫¢ÕßÕ“À“√

‡≈’È¬ß‡™◊ÈÕ¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¡“° ‚¥¬·À≈àß§“√å∫Õπ
·≈–·À≈àß‰π‚µ√‡®π‡ªìπªí®®—¬ ”§—≠∑’Ë„™â§«∫§ÿ¡°“√‡®√‘≠
·≈–°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π  πÈ”π÷Ëßª≈“∑Ÿπà“ ·≈–πÈ”
¡–æ√â“«‡ªìπ«— ¥ÿ‡»…‡À≈◊Õ®“°Õÿµ “À°√√¡·≈–®“°
°“√‡°…µ√∑’Ë¬—ß¡’‚ª√µ’π·≈–πÈ”µ“≈„πª√‘¡“≥ Ÿß Õ’°∑—Èß¬—ß¡’
·√à∏“µÿµà“ßÊ ∑’Ë®”‡ªìπµàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·≈°µ‘°
‡¡◊ËÕ∑”°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫¢ÕßπÈ”π÷Ëßª≈“∑Ÿπà“·≈–
πÈ”¡–æ√â“« (Table 1) ∑’Ëπ”¡“„™â·∑π·À≈àß‰π‚µ√‡®π·≈–
·À≈àß§“√å∫Õπ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·≈â« π”¡“ª√—∫ —¥ à«π‡ªìπ
Õ“À“√‡≈’È¬ß‡™◊ÈÕ¥—¥·ª≈ß Ÿµ√µà“ßÊ ‚¥¬·ª≈ß —¥ à«π®“°
 Ÿµ√Õ“À“√ ”‡√Á® MRS ∑’Ë¡’ —¥ à«π§“√å∫ÕπµàÕ‰π‚µ√‡®π
(C/N ratio) ‡ªìπ 0.8 (ª√‘¡“≥‰π‚µ√‡®π 2.5% ·≈–
ª√‘¡“≥§“√å∫Õπ 2.0%) „π°“√»÷°…“·≈–µ‘¥µ“¡°“√‡®√‘≠
¢Õß‡™◊ÈÕ  °“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π  ·≈–°“√‡ª≈’Ë¬π·ª≈ß
æ’‡Õ™„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¥—¥·ª≈ß∑—Èß 7  Ÿµ√ §◊Õ CW 1,
CW 2, CW 3, CW 4, Tuna 2, Tuna 3 ·≈– Tuna 4
‡ª√’¬∫‡∑’¬∫°—∫°“√‡®√‘≠·≈–°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π„π
Õ“À“√ ”‡√Á® MRS ‡ªìπ‡«≈“ 48 ™¡. æ∫«à“‡™◊ÈÕ L. casei
ssp. rhamnosus SN11 ‡®√‘≠‰¥â¥’∑’Ë ÿ¥„πÕ“À“√ ”‡√Á®
MRS ·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õßæ’‡Õ™„πÕ“À“√·µà≈– Ÿµ√
‡¡◊ËÕæ‘®“√≥“∑’Ë™—Ë«‚¡ß∑’Ë 24 ´÷Ëß‡ªìπ™à«ß late stationary
phase æ∫«à“„πÕ“À“√ MRS, CW 1, CW 2, CW 3,
CW 4, Tuna 2, Tuna 3 ·≈– Tuna 4 ¡’§à“æ’‡Õ™‡ªìπ
3.98, 4.23, 4.15, 4.17, 4.20, 4.20, 4.20 ·≈– 4.40
µ“¡≈”¥—∫ (Figure 1) ´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥°√¥∑’Ë
·∫§∑’‡√’¬ √â“ß¢÷Èπ‚¥¬„™âπÈ”µ“≈

„π¢≥–∑’Ë°“√‡®√‘≠¢Õß‡™◊ÈÕ„πÕ“À“√¥—¥·ª≈ß Ÿµ√
µà“ßÊ ∑’Ë„™âπÈ”¡–æ√â“«·≈–πÈ”π÷Ëßª≈“∑Ÿπà“‡ªìπÕß§åª√–°Õ∫
π—Èπ¡’°“√‡®√‘≠·µ°µà“ß°—π   ‚¥¬„π Ÿµ√Õ“À“√ CW 1
(Figure 1-B) æ∫·∫§‡∑Õ√‘‚Õ´‘π„π™—Ë«‚¡ß∑’Ë 12 ‚¥¬¡’
°‘®°√√¡°“√¬—∫¬—Èß Ÿß ÿ¥‡∑à“°—∫ 20 AU/ml „π™—Ë«‚¡ß∑’Ë 20
·≈–°‘®°√√¡¢Õß·∫§‡∑Õ√‘‚Õ´‘π®–≈¥≈ß‡ªìπ  10 AU/ml
‡¡◊ËÕ‡«≈“ºà“π‰ª 24  ™¡.  ´÷Ëß°‘®°√√¡°“√¬—∫¬—Èß∑’Ë‡°‘¥¢÷Èπ
„π Ÿµ√Õ“À“√ CW1 „°≈â‡§’¬ß°—∫°‘®°√√¡°“√¬—∫¬—Èß„π Ÿµ√
Õ“À“√ ”‡√Á® MRS (Figure 1-A) ‡æ’¬ß·µà√–¬–‡«≈“„π
°“√§ßµ—«¢Õß·∫§‡∑Õ√‘‚Õ´‘π„π Ÿµ√Õ“À“√ CW 1 ®–
πâÕ¬°«à“„π Ÿµ√Õ“À“√ MRS (°‘®°√√¡°“√¬—∫¬—Èß≈¥≈ß‡¡◊ËÕ
‡«≈“ºà“π‰ª 36  ™¡.)  ”À√—∫„π Ÿµ√Õ“À“√ CW 2, CW
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3 ·≈– CW 4 (Figure 1-C-E) ‡™◊ÈÕ L. casei ssp.
rhamnosus SN 11 º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π‡¡◊ËÕ‡¢â“ Ÿà™—Ë«‚¡ß∑’Ë
16 ‚¥¬¡’°‘®°√√¡°“√¬—∫¬—Èß‡∑à“°—∫ 10 AU/ml ·≈–¬—ß§ß
¡’°‘®°√√¡¢Õß·∫§‡∑Õ√‘‚Õ´‘π‡°‘¥¢÷Èπ®π ‘Èπ ÿ¥°√–∫«π°“√
À¡—°

πÕ°®“°π’È  „π°“√∑¥≈Õß‡≈’È¬ß‡™◊ÈÕ„π Ÿµ√Õ“À“√
Tuna  2 ·≈– Tuna 3 (Figure 1-F,1-G) ¬—ß„Àâº≈°“√
º≈‘µ·∫§‡∑Õ√‘‚Õ ‘́π·µ°µà“ß®“° Ÿµ√Õ“À“√¢â“ßµâπ ‡π◊ËÕß
®“°„π Ÿµ√Õ“À“√‡À≈à“π’È¡’°“√„™âπÈ”π÷Ëßª≈“∑Ÿπà“‡ªìπÕß§å
ª√–°Õ∫„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ„πª√‘¡“≥ 2, 3 ·≈– 4 ‡∑à“

‚¥¬¡’ —¥ à«π¢Õß§“√å∫ÕπµàÕ‰π‚µ√‡®π≈¥≈ß‡ªìπ 0.55,
0.42 ·≈– 0.37 µ“¡≈”¥—∫ °“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π¢Õß
‡™◊ÈÕ„π Ÿµ√Õ“À“√ Tuna 2 ·≈– Tuna 3 ®–‡°‘¥¢÷Èπµ—Èß·µà
™à«ß·√°¢Õß°“√‡®√‘≠¢Õß‡™◊ÈÕ ‚¥¬ “¡“√∂µ√«®æ∫
°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘πµ—Èß·µà™—Ë«‚¡ß∑’Ë 8
‚¥¬„π Ÿµ√Õ“À“√ Tuna 2 ®–¡’°‘®°√√¡°“√¬—∫¬—Èß‡∑à“°—∫
10 AU/ml ®π∂÷ß™—Ë«‚¡ß∑’Ë 16  „π¢≥–∑’Ë°“√º≈‘µ·∫§-
‡∑Õ√‘‚Õ´‘π„π Ÿµ√Õ“À“√ Tuna 3  ‘Èπ ÿ¥∑’Ë™—Ë«‚¡ß∑’Ë 12
·≈–‰¡à¡’°“√º≈‘µ·∫§‡∑Õ√‘‚Õ ‘́π‡°‘¥¢÷Èπ„π Ÿµ√Õ“À“√ Tuna
4 (Figure 1-H)

Table 1. Chemical composition of coconut water and tuna condensate.

      Coconut water          Tuna condensate

   Composition Before separated protein After separated protein Before separated After separated

and macromolecule and macromolecule protein and lipid protein and lipid

pH 5.50 6.52 6.2 6.5
Nitrogen  (%) 0.11±0.07 0.10±0.02 5.12±0.56 4.54±1.91
Salt  (%) NA NA 0.23±0.15 0.19±0.11
Reducing sugar  (%) 0.56±0.77 0.53±0.36 NA NA
Total sugar  (%)   1.7±0.14 1.69±0.14 NA NA

NA = Not  Available

Table 2. The 8 different media for cultivated L. casei ssp. rhamnosus SN11 were modified from the

formulation of MRS medium by varing the quantity of tuna condensate and coconut water

in different ratio.

The different  media
            The composition in media

MRS CW 1 CW 2 CW 3 CW 4 Tuna 2 Tuna 3 Tuna 4

Proteose peptone, Beef extract, Yeast extract (%) 2.5 - - - - - - -
N source (from tuna condensate (%)) - 2.27 1.51 1.13 0.91 2.72 3.41 3.63
C source (from coconut water (%)) 2.0 1.85 2.13 2.27 2.36 1.51 1.42 1.34
Tween  80 (ml) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Ammonium citrate (g) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Sodium acetate (g) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Dipotassium phosphate (g) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Magnesium sulfate (g) 0.1 - - - - - - -
Manganses sulfate (g) 0.05 - - - - - - -
Distilled water (ml) 1,000 - - - - - - -
Tuna  condensate (ml)* - 500 333 250 200 667 750 800
Coconut water (ml)* - 500 667 750 800 333 250 200
C/N ratio 0.8 0.81 1.41 2.01 2.59 0.55 0.42 0.37

* Total volumn of tuna condensate and coconut water that were used for calculate

% nitrogen and % carbon in each medium.



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl. 3), Dec. 2005 : PSU. Open Week 822

Development of medium for bacteriocin production

Chan-udom, L., et al.

Figure 1 (A-H) Growth, bacteriocin activity and pH changes of L. casei ssp. rhamnosus SN11

      pH         OD 600 nm.        Bacteriocin activity (AU/ml.)

«‘®“√≥åº≈°“√∑¥≈Õß

°“√„™âπÈ”¡–æ√â“«·≈–πÈ”π÷Ëßª≈“∑Ÿπà“‡ªìπ·À≈àß
§“√å∫Õπ ·≈–‰π‚µ√‡®π„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕ°“√º≈‘µ
·∫§‡∑Õ√‘‚Õ ‘́π®“°‡™◊ÈÕ L. casei ssp. rhamnosus SN11
¡’ªí®®—¬∑’Ë ”§—≠§◊Õ ª√‘¡“≥Õß§åª√–°Õ∫µà“ßÊ ¢Õß “√„π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ ‡™àπ ª√‘¡“≥πÈ”µ“≈ ª√‘¡“≥‚ª√µ’π ·≈–
ª√‘¡“≥·√à∏“µÿ∑’Ë¡’Õ¬Ÿà„π«—µ∂ÿ¥‘∫ ‚¥¬·∫§‡∑Õ√‘‚Õ´‘π “¡“√∂
º≈‘µ‰¥â¥’„π Ÿµ√Õ“À“√ ”‡√Á® MRS ∑’Ë¡’Õ—µ√“ à«π¢Õß
§“√å∫ÕπµàÕ‰π‚µ√‡®π‡ªìπ 0.8 (ª√‘¡“≥‰π‚µ√‡®π 2.5%
·≈–ª√‘¡“≥§“√å∫Õπ 2.0%) ‚¥¬‡¡◊ËÕª√—∫ª√‘¡“≥ —¥ à«π

¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ„Àâ¡’ —¥ à«π¢Õß§“√å∫ÕπµàÕ‰π‚µ√‡®π
≈¥≈ß„π Ÿµ√Õ“À“√¥—¥·ª≈ß Tuna 2 (C/N ratio ‡ªìπ
0.55), Tuna 3 (C/N ratio ‡ªìπ 0.42) ·≈–‡¡◊ËÕ‡æ‘Ë¡
ª√‘¡“≥§“√å∫ÕπµàÕ‰π‚µ√‡®π„π Ÿµ√Õ“À“√¥—¥·ª≈ß CW 2
(C/N ratio ‡ªìπ 1.41), CW 3 (C/N ratio ‡ªìπ 2.01)
·≈– CW 4 (C/N ratio ‡ªìπ 2.59)  æ∫«à“°‘®°√√¡°“√
¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ´‘π≈¥≈ß·≈–‰¡àæ∫°‘®°√√¡°“√
¬—∫¬—Èß„¥Ê „π Ÿµ√Õ“À“√ Tuna 4 (C/N ratio ‡ªìπ 0.37)
°“√≈¥≈ß¢Õß·∫§‡∑Õ√‘‚Õ´‘π„π Ÿµ√Õ“À“√µà“ßÊ ‡À≈à“π’È
‡°‘¥¢÷Èπ®“°§«“¡‰¡à ¡¥ÿ≈¢ÕßÕ—µ√“ à«π√–À«à“ßª√‘¡“≥
§“√å∫Õπ·≈–ª√‘¡“≥‰π‚µ√‡®π „π Ÿµ√Õ“À“√∑’Ë¡’ª√‘¡“≥
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‰π‚µ√‡®π Ÿß°«à“ª√‘¡“≥§“√å∫Õπ (Tuna 2, Tuna 3 ·≈–
Tuna 4) ª√‘¡“≥‚ª√µ’π∑’Ë‡À≈◊ÕÕ¬ŸàÀ≈—ß®“°‡™◊ÈÕ‡®√‘≠‡¢â“ Ÿà
√–¬–§ß∑’Ë (stationary phase) Õ“®‡ªìπæ‘…µàÕ‡´≈≈å·≈–
‡√àß°“√‡°‘¥°“√·µ°µ—«¢Õß‡´≈≈å¢Õß‡™◊ÈÕ ·≈–‡¢â“‰ª¡’º≈
µàÕ§«“¡§ßµ—«¢Õß·∫§‡∑Õ√‘‚Õ´‘π (Jung et al., 1992)
 Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Chii-Cherng ·≈–§≥–
(1993) ∑’Ë»÷°…“º≈¢Õßª√‘¡“≥¬’ µå °—¥ 0.5, 1, 2, 3 ·≈–
4% „πÕ“À“√πÈ”‡«¬å  æ∫«à“∑’Ëª√‘¡“≥¬’ µå °—¥ 2% „Àâ°“√
º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π Ÿß ÿ¥  ·µà‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥¬’ µå °—¥
ª√‘¡“≥°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π®–≈¥≈ßÕ¬à“ß√«¥‡√Á«À≈—ß
®“°‡æ‘Ë¡∂÷ß®ÿ¥ Ÿß ÿ¥ ·≈–®“°°“√∑¥≈Õß¢Õß Ogunbanwo
·≈–§≥– (2003) æ∫«à“°“√„™âπÈ”µ“≈°≈Ÿ‚§ „πª√‘¡“≥
¡“°‰¡à‰¥â™à«¬„Àâ°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π‡æ‘Ë¡¢÷Èπ ·µà°≈—∫
∑”„Àâ°‘®°√√¡¢Õß·∫§‡∑Õ√‘‚Õ´‘π≈¥≈ßÀ√◊Õ‰¡àæ∫°‘®°√√¡
¢Õß·∫§‡∑Õ√‘‚Õ´‘π‡≈¬ ´÷Ëß Õ¥§≈âÕß°—∫°“√∑¥≈Õßπ’È
 ”À√—∫„π Ÿµ√Õ“À“√∑’Ë¡’°“√≈¥ª√‘¡“≥‰π‚µ√‡®π≈ß·≈–
‡æ‘Ë¡ª√‘¡“≥§“√å∫Õπ (CW 2, CW 3 ·≈– CW 4)

°“√≈¥≈ß¢Õß°‘®°√√¡°“√¬—∫¬—Èß¢Õß·∫§‡∑Õ√‘‚Õ ‘́π
À≈—ß‡´≈≈å‡®√‘≠‡¢â“ Ÿà√–¬–§ß∑’Ë·≈â«‡°‘¥‡π◊ËÕß¡“®“°°“√¬àÕ¬
 ≈“¬·∫§‡∑Õ√‘‚Õ´‘π‚¥¬‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π (proteo-
lytic degradation)  Avonts ·≈–§≥– (2004) °≈à“««à“
„π√–À«à“ß∑’Ë‡™◊ÈÕ‡°‘¥°“√·µ°µ—«¢Õß‡´≈≈å (cell lysis) ®–
ª≈¥ª≈àÕ¬‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π∑’Ë‰¡à¡’§«“¡®”‡æ“–
ÕÕ°¡“ ∑”„Àâ¡’°‘®°√√¡¢Õß‡Õπ‰´¡å ≈“¬‚ª√µ’π‡æ‘Ë¡¢÷Èπ
‚¥¬‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π‡À≈à“π’È®–‡¢â“‰ª¬àÕ¬ ≈“¬
·∫§‡∑Õ√‘‚Õ´‘π ∑”„Àâª√‘¡“≥·∫§‡∑Õ√‘‚Õ´‘π≈¥≈ß„π™à«ß
ª≈“¬¢Õß°“√À¡—°  ‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß¢Õß Chen
·≈–§≥– (1996) æ∫«à“°‘®°√√¡¢Õß‡Õπ‰´¡å‚ª√µ‘‡π ®–
‡æ‘Ë¡¢÷Èπæ√âÕ¡°—∫°“√≈¥≈ß¢Õßª√‘¡“≥ leuconosin ´÷Ëßº≈‘µ
®“°‡™◊ÈÕ Leuconostoc paramesenteroides  πÕ°®“°
°“√∂Ÿ°∑”≈“¬‚¥¬‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π·≈â« °“√≈¥≈ß
¢Õß·∫§‡∑Õ√‘‚Õ ‘́πÕ“®‡°‘¥®“°°“√¥Ÿ¥ —́∫¢Õß·∫§‡∑Õ√‘‚Õ-
´‘π°—∫µ—«‡´≈≈å∑—Èß∑’Ë¡’™’«‘µ·≈–‰¡à¡’™’«‘µ ‚¥¬√«¡∂÷ß°“√
¥Ÿ¥ —́∫Õ¬Ÿà°—∫‚ª√µ’π∑’ËÕ¬Ÿà„πÕ“À“√‡≈’È¬ß‡™◊ÈÕÕ’°¥â«¬ (Parente
et al., 1994) ¥—ßπ—Èπ°“√‡°Á∫‡°’Ë¬«·∫§‡∑Õ√‘‚Õ´‘π¢Õß‡™◊ÈÕ
L. casei ssp. rhamnosus SN11 §«√®–Õ¬Ÿà„π™à«ßª≈“¬
log phase

 ”À√—∫ Ÿµ√Õ“À“√¥—¥·ª≈ß CW 1 ∑’Ë¡’°“√ª√—∫
 —¥ à«ππÈ”π÷Ëßª≈“∑Ÿπà“ : πÈ”¡–æ√â“« ‡ªìπ 1 : 1 ¡’ª√‘¡“≥
‰π‚µ√‡®π„π Ÿµ√Õ“À“√ 2.27% ·≈–¡’ª√‘¡“≥§“√å∫Õπ„π
 Ÿµ√Õ“À“√ 1.85% (C/N ratio ‡ªìπ 0.81) „Àâ§à“°‘®°√√¡
°“√¬—∫¬—Èß‡™◊ÈÕ S. aureus ¢Õß·∫§‡∑Õ√‘‚Õ´‘π‡∑à“°—∫ 20
AU/ml „π™—Ë«‚¡ß∑’Ë 20 ´÷Ëß„°≈â‡§’¬ß°—∫ Ÿµ√Õ“À“√ ”‡√Á®
MRS ‡π◊ËÕß®“°ª√‘¡“≥ —¥ à«π¢Õß§“√å∫Õπ·≈–‰π‚µ√‡®π
„π Ÿµ√Õ“À“√„°≈â‡§’¬ß°—π ¥—ßπ—Èπ®÷ß “¡“√∂π”πÈ”π÷Ëßª≈“
∑Ÿπà“·≈–πÈ”¡–æ√â“«´÷Ëß‡ªìπ«— ¥ÿ‡»…‡À≈◊Õ∑“ß°“√‡°…µ√¡“
„™â„π°“√æ—≤π“ Ÿµ√Õ“À“√‡æ◊ËÕ°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π®“°
‡™◊ÈÕ L. casei ssp. rhamnosus SN11 ‰¥â

‡Õ° “√Õâ“ßÕ‘ß
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π§√‘π∑√å.

»‘√‘π“∂ ÀπŸ‡Õ°. 2540. °“√§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈°µ‘°∑’Ë √â“ß
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