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§«“¡∑π∑“πæ’‡Õ™¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ëº≈‘µ “√ÕÕ°ƒ∑∏‘Ïµâ“π√“

¡≥±≈ ‡≈‘»§≥“«π‘™°ÿ≈*  √—™Æ“¿√≥å  √—°À«“π   √— π’  Õ’·µ  √ÿ π–  ¥Ÿ¥‘ß

∫∑§—¥¬àÕ
·∫§∑’‡√’¬°√¥·≈§µ‘°®”π«π 4 µ—«Õ¬à“ß (L14 L25 L26 ·≈– L31)  “¡“√∂«‘π‘®©—¬·¬°™π‘¥¥â«¬™ÿ¥

∑¥ Õ∫∑“ß™’«‡§¡’ API 50 CHL ‰¥â‡ªìπ Pediococcus pentosaceus 1, Pediococcus acidilactici, Lactococcus
lactis ssp. lactis 1 ·≈– Pediococcus acidilactici µ“¡≈”¥—∫ ‚¥¬∑ÿ°µ—«Õ¬à“ß “¡“√∂ÕÕ°ƒ∑∏‘Ïµâ“π√“∑’Ë„™â‡ªìπ
¥—™π’∑ÿ°™π‘¥‰¥â·°à Rhizopus spp., Aspergillus spp. ·≈– Candida albicans  ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ double layer
(overlay) ·µà‰¡à„Àâƒ∑∏‘Ï¥—ß°≈à“«‡¡◊ËÕπ”πÈ”‡≈’È¬ß‡™◊ÈÕ¡“∑¥ Õ∫¥â«¬«‘∏’ agar well diffusion ÷́ËßÕ“®‡π◊ËÕß¡“®“°§«“¡
‰¡à‡ ∂’¬√¢Õß‡¡µ“∫Õ‰≈µåÀ√◊Õ¢π“¥‚¡‡≈°ÿ≈¢Õß‡¡µ“∫Õ‰≈µå ‡ªìπµâπ ·∫§∑’‡√’¬°√¥·≈§µ‘°∑ÿ°µ—«Õ¬à“ß∑’Ëπ”¡“
»÷°…“ “¡“√∂‡®√‘≠‰¥â∑’Ë™à«ß pH 4-11 ´÷ËßÕ“®π”‰ª„™â‡ªìπ probiotic ‰¥â ‡æ√“– “¡“√∂‡®√‘≠‰¥â„π ¿“«–∑’Ë‡ªìπ°√¥
·≈– ¿“«–∑’Ë§àÕπ‰ª∑“ß¥à“ß ´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫°√–‡æ“–Õ“À“√·≈–≈”‰ â‡≈Á°„π√à“ß°“¬¡πÿ…¬å

§”√À—  : ·∫§∑’‡√’¬°√¥·≈§µ‘°  √“
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∫∑π”
√“À≈“¬™π‘¥ “¡“√∂æ∫‰¥â„π ‘Ëß·«¥≈âÕ¡∑—Ë«‰ª

·≈–„π√à“ß°“¬¡πÿ…¬å ‚¥¬‰¡à‰¥â‡ªìπ “‡Àµÿ¢Õß‚√§„π
§πª°µ‘ ‡™àπ Candida albicans æ∫‡ªìπ‡™◊ÈÕª√–®”∂‘Ëπ
„π™àÕß§≈Õ¥ºŸâÀ≠‘ß ‡¬◊ËÕ∫ÿ™àÕßª“°·≈–∑“ß‡¥‘πÕ“À“√
æ∫‡ªìπ “‡Àµÿ¢Õß‚√§ Candidiasis ÷́Ëß‡ªìπ‚√§©«¬
‚Õ°“ „π°≈ÿà¡ºŸâªÉ«¬°≈ÿà¡‡ ’Ë¬ß ‡™àπ ºŸâªÉ«¬µ‘¥‡™◊ÈÕ‰«√— 
HIV ºŸâ∑’Ëºà“µ—¥‡ª≈’Ë¬πÕ«—¬«– °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“µâ“π
·∫§∑’‡√’¬‡ªìπ√–¬–‡«≈“π“π ‡ªìπµâπ πÕ°®“°π’È√“∫“ß
™π‘¥„π°≈ÿà¡ Penicillium spp., Aspergillus spp. ·≈–
Furasium spp. ¬—ß “¡“√∂ √â“ß “√æ‘… (mycotoxin)
∑’Ë‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ ‡™àπ Aflatoxin, Tricho-
thecenes, Fumonisin ·≈– Ochratoxin A ´÷Ëß¬“∑’Ë„™â
√—°…“‚√§µ‘¥‡™◊ÈÕ√“∑’Ë„™âÕ¬Ÿà„πªí®®ÿ∫—ππ’È‰¡à§√Õ∫§≈ÿ¡√“

∑ÿ°™π‘¥·≈–¬—ß°àÕ„Àâ‡°‘¥ªí≠À“°“√¥◊ÈÕ¬“µ“¡¡“ √«¡∑—Èß
Õ“®¡’º≈¢â“ß‡§’¬ßµàÕºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“‚√§µ‘¥‡™◊ÈÕ
√“„π√–∫∫µà“ßÊ ¢Õß√à“ß°“¬ (systemic fungal
infection) ‡™àπ ‡°‘¥Õ“°“√‰µ«“¬ °¥‰¢°√–¥Ÿ°
electrolyte º‘¥ª°µ‘ ¡’Õ“°“√‰¢â ‡ªìπµâπ ·¡â«à“„πªí®®ÿ∫—ππ’È
®–¡’°“√§‘¥§âπ¬“µ—«„À¡à¢÷Èπ¡“„™â„π°“√√—°…“ ·µà°Áæ∫«à“
‡¡◊ËÕ„™â¬“√—°…“‡ªìπ√–¬–‡«≈“π“πÊ °Á®–æ∫Õ—µ√“°“√
¥◊ÈÕ¬“¢Õß‡™◊ÈÕ‡æ‘Ë¡ Ÿß¢÷Èπ ¥—ßπ—Èπ‡æ◊ËÕ≈¥ªí≠À“¥—ß°≈à“«®÷ß
‰¥â¡’§«“¡æ¬“¬“¡§‘¥§âπ·π«∑“ß„À¡àÊ „π°“√√—°…“ºŸâªÉ«¬
µ‘¥‡™◊ÈÕ√“ ‡™àπ °“√„™â ¡ÿπ‰æ√(1) °“√§—¥‡≈◊Õ°·∫§∑’‡√’¬
°√¥·≈§µ‘°(2) ∑’Ë “¡“√∂º≈‘µ™’« “√„π°“√¬—∫¬—Èß°“√
‡®√‘≠À√◊Õ∑”≈“¬√“ ·µàæ∫¡’√“¬ß“πÕ¬ŸàπâÕ¬(3) ´÷Ëßƒ∑∏‘Ï
„π‡∫◊ÈÕßµâπÕ“®‡π◊ËÕß¡“®“°°√¥∑’Ë‡™◊ÈÕº≈‘µÕÕ°¡“®“°
°√–∫«π°“√‡¡µ“∫Õ‰≈µåπÈ”µ“≈°≈Ÿ‚§ ·≈– “¡“√∂·∫àß
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pH Tolerance of antifungal producing lactic acid bacteria
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Abstract
Four isolates of lactic acid bacteria (LABs), i.e. L14, L25, L26 and L31, were identified as

Pediococcus pentosaceus 1, Pediococcus acidilactici, Lactococcus lactis ssp. lactis 1 and Pediococcus
acidilactici, respectively, using the biochemical commercial test kit, API50CHL.  All isolates were
screened for the presence to study on effect of antifungal activity against indicator fungi (Rhizopus spp.,
Aspergillus spp. and Candida albicans) by means of double layer (over lay) and agar well diffusion.
The results revealed that all of them inhibited the growth of all fungi by the overlay method, but no
growth inhibition was observed when using culture broth. This may be because of the instability of
metabolites and molecular weight of metabolites, etc. However, these isolates may be used as probiotics
because they can resist to acidic or basidic conditions ranging from pH 4 to pH 11, similar to environmental
conditions in human stomach and intestine.

Key Words: Lactic acid bacteria  Fungi

°≈ÿà¡‡™◊ÈÕÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡ µ“¡§«“¡·µ°µà“ß¢Õß
º≈º≈‘µ∑’Ë‡™◊ÈÕº≈‘µÕÕ°¡“ §◊Õ homofermentative ·≈–
heterofermentative ‚¥¬°≈ÿà¡ homofermentative ®–
‡¡µ“∫Õ‰≈µå°≈Ÿ‚§ ‰¥â°√¥·≈§µ‘° (√âÕ¬≈– 85 - 95)(4)

 à«π heterofermentative ®–‡¡µ“∫Õ‰≈µå°≈Ÿ‚§ ‰¥â
‡Õ∑“πÕ≈ ·≈– §“√å∫Õπ‰¥ÕÕ°‰´¥å (CO

2
) ‡ªìπÀ≈—°

√«¡∑—Èß‰¥â°√¥·≈§µ‘°(5) ´÷Ëß‚¥¬ à«π„À≠àƒ∑∏‘Ï„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß√“∑’Ëº≈‘µÕÕ°¡“‚¥¬‡™◊ÈÕ„π°≈ÿà¡¢Õß
heterofermentative ®–‡ªìπ§ÿ≥ ¡∫—µ‘¢Õß°√¥·≈§µ‘°
À√◊ÕÕ–´‘µ‘°(6) √«¡∂÷ß‡¡µ“∫Õ‰≈µåµà“ßÊ(7) ‡™àπ ·∫§‡∑Õ-
√‘‚Õ ‘́π (bacteriocin) Õ–‡´∑“≈¥’‰Œ¥å (acetaldehyde)
‰¥Õ– ‘́µ‘≈ (diacetyl) √Ÿ‡∑Õ√‘π (reuterin) ‡ªìπµâπ
´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“¬—ß¡’™’« “√°≈ÿà¡Õ◊ËππÕ°‡Àπ◊Õ®“°°√¥

∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß√“ ®÷ß‰¥â»÷°…“ƒ∑∏‘Ï¢Õß
‡¡µ“∫Õ‰≈µå®“°·∫§∑’‡√’¬°√¥·≈§µ‘°„π°“√¬—∫¬—Èß°“√
‡®√‘≠¢Õß√“ (Candida albicans, Aspergillus spp.,
·≈– Rhizopus spp.) √«¡∑—Èß§«“¡∑π∑“πµàÕ√–¥—∫ pH
µà“ßÊ ¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â ‡æ◊ËÕ„Àâ‰¥â
 “¬æ—π∏ÿå·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’∑’Ë ÿ¥
„π°“√∑”≈“¬√“ ÷́ËßÕ“®π”‰ªª√–¬ÿ°µå„™â„π¥â“π°“√
·æ∑¬åµàÕ‰ª„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√
1. ·∫§∑’‡√’¬∑¥ Õ∫

·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë¡’ƒ∑∏‘Ïµâ“π√“∑’Ë·¬°‰¥â
®“°ºŸâªÉ«¬ ‰¥â·°à Aspergillus spp. ·≈– Rhizopus spp
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‚¥¬‰¥â√—∫§«“¡Õπÿ‡§√“–Àå‡™◊ÈÕ®“°‚√ßæ¬“∫“≈¡À“√“™
®—ßÀ«—¥π§√»√’∏√√¡√“™ ·≈– Candida albicans TISTR
5239 ´÷Ëß´◊ÈÕ®“°  ∂“∫—π«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’
·Ààßª√–‡∑»‰∑¬

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ
Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°

‰¥â·°à Mann, Rogosa, Sharpe (MRS: Pronadisa,
Madrid, Spain) Õ“À“√‡≈’È¬ß‡™◊ÈÕ ”À√—∫‡æ“–‡≈’È¬ß√“
‰¥â·°à Sabauroud Dextrose (SD) agar/broth
(Pronadisa, Madrid, Spain) ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ
∑¥ Õ∫∑“ß™’«‡§¡’ ”À√—∫√“ ‰¥â·°à æ≈“ ¡“ „™â∑¥ Õ∫
°“√ßÕ°¢Õß∑àÕßÕ° (germ tube) ¬Ÿ‡√’¬„™â∑¥ Õ∫
‡Õπ‰´¡å¬Ÿ‡√’¬‡Õ   ”À√—∫™ÿ¥∑¥ Õ∫«‘π‘®©—¬·¬°™π‘¥
·∫§∑’‡√’¬°√¥·≈§µ‘°‰¥â·°à “√≈–≈“¬ API 50 CH „™â
‡µ√’¬¡ “√·¢«π≈Õ¬ (suspension) ¢Õß·∫§∑’‡√’¬°√¥
·≈§µ‘°„Àâ¡’§«“¡¢ÿàπ‡∑’¬∫‡∑à“ McFarland No.2  ·≈–
™ÿ¥∑¥ Õ∫∑“ß™’«‡§¡’ API 50 CHL (Biomerieux, La
Balme, Les Grottes, France) „™â ”À√—∫«‘π‘®©—¬·¬°
™π‘¥·∫§∑’‡√’¬°√¥·≈§µ‘°¥â«¬°“√¥Ÿ°“√„™â§“√å‚∫‰Œ‡¥√µ
™π‘¥µà“ß Ê

3.  “√‡§¡’
0.85 % NaCl „™â ”À√—∫‡µ√’¬¡ “√·¢«π≈Õ¬

√“ 3 % H
2
O

2
 „™â ”À√—∫∑¥ Õ∫‡Õπ‰´¡å §–µ–‡≈ 

McFarland No. 0.5 ‡ªìπ “√¡“µ√∞“π„™âª√—∫‡∑’¬∫
§«“¡¢ÿàπ¢Õß “√·¢«π≈Õ¬‡™◊ÈÕ„Àâ¡’ª√‘¡“≥¢Õß‡™◊ÈÕ
ª√–¡“≥  1.5 x 108 ‡´≈≈å/¡‘≈≈‘≈‘µ√ 15 % glycerol
„™â ”À√—∫‡°Á∫√—°…“‡™◊ÈÕ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ - 80  Õß»“‡´≈‡´’¬ 
™ÿ¥ ’¬âÕ¡·°√¡ ”À√—∫¬âÕ¡·∫§∑’‡√’¬·≈–™ÿ¥ ’¬âÕ¡√“
lacto phenol cotton blue

4. «— ¥ÿÕÿª°√≥å
pH meter (HACH Sension3, Loveland, CO,

USA) ‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â
(Eppendorf 5804R, Hamburg, Germany) °√–¥“…
°√Õß¢π“¥√Ÿºà“π 0.45 ‰¡‚§√‡¡µ√ (Millipore,
Billerica, MA, USA)

5. °“√‡µ√’¬¡·∫§∑’‡√’¬°√¥·≈§µ‘°·≈–√“
∫à¡‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°®”π«π 40

µ—«Õ¬à“ß (isolate) ∑’Ë‰¥â®“°°“√»÷°…“¢Õß¡≥±≈ ‡≈‘»
§≥“«π‘™°ÿ≈(8) ≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MRS ∑’ËÕÿ≥À¿Ÿ¡‘
37 Ì´ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß  ∑’Ë∫√√¬“°“» 5-10 % CO

2

(candle jar)  ÿà¡‡≈◊Õ°‚§‚≈π’°≈¡ πŸπ  ’¢“«¢ÿàπ ¡“
∑¥ Õ∫¬◊π¬—π°≈ÿà¡‡™◊ÈÕ·∫§∑’‡√’¬°√¥·≈§µ‘° ‰¥â·°à  ¬âÕ¡
 ’·°√¡  ·≈–∑¥ Õ∫‡Õπ‰´¡å§–µ“‡≈  ¥â«¬ 3 % H

2
O

2

‚¥¬·∫§∑’‡√’¬°√¥·≈§µ‘°¬âÕ¡µ‘¥ ’·°√¡∫«°·≈–„Àâ
º≈≈∫°—∫°“√∑¥ Õ∫‡Õπ‰´¡å§–µ–‡≈   ®“°π—Èππ”‡™◊ÈÕ
∑’Ë¡’§ÿ≥ ¡∫—µ‘¥—ß°≈à“«‰ª‡æ‘Ë¡®”π«π„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ
‡À≈« MRS ∑’Ë ¿“«–‡¥‘¡¢â“ßµâπ ·≈â«·∫àß‡°Á∫„ à 15 %
glycerol ‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -80 è́  ‡æ◊ËÕ√Õ°“√∑¥ Õ∫

∫à¡‡æ“–‡≈’È¬ß√“ Aspergillus spp. À√◊Õ  Rhizopus
spp. À√◊Õ Candida albicans ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß
SDA ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß À√◊Õ ®π
°√–∑—Ëß‡™◊ÈÕ‡®√‘≠¢÷Èπ‡ªìπ‚§‚≈π’·≈– √â“ß conidia À√◊Õ
sporangiospore ®“°π—Èπ∑”°“√¬◊π¬—π°≈ÿà¡‡™◊ÈÕ‚¥¬
 —ß‡°µ∑àÕßÕ°¢Õß C. albicans ‡¡◊ËÕ‡≈’È¬ß„πæ≈“ ¡“∑’Ë
Õÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß  à«π Aspergillus
spp. À√◊Õ Rhizopus spp. „Àâ —ß‡°µ‚§√ß √â“ß vesicle,
foot cell, conidiophore  ”À√—∫ Aspergillus spp.  À√◊Õ
rhizoid, sporangiophore  ·≈– sporangiospore  ”À√—∫
Rhizopus spp. ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå °”≈—ß¢¬“¬ 400 X

6. °“√§—¥‡≈◊Õ°·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë¡’ƒ∑∏‘Ïµâ“π√“
∫à¡‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°∑ÿ°µ—«Õ¬à“ß

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’ËÕÿ≥À¿Ÿ¡‘ 37  è´ ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ·∫àß°“√∑¥ Õ∫‡ªìπ 2 «‘∏’ §◊Õ

6.1 «‘∏’  double layer (overlay)
¢’¥·∫§∑’‡√’¬°√¥·≈§µ‘°·µà≈–µ—«Õ¬à“ß

≈ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MRS ∑’Ë‰¥â·∫àß®“π
‡æ“–‡™◊ÈÕÕÕ°‡ªìπ 4  à«π „π∫√‘‡«≥∑’Ë°”Àπ¥„π·µà≈– à«π
∫à¡‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß
‡∑∑—∫¥â«¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ°÷Ëß·¢Áß°÷Ëß‡À≈« (soft agar) SD
∑’Ë¡’√“Õ¬Ÿàª√–¡“≥ 107 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ ∫à¡‡≈’È¬ß‡™◊ÈÕ
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 48 ™¡ Õà“πº≈ƒ∑∏‘Ïµâ“π√“
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¥â«¬°“√ —ß‡°µ«ß„  (inhibition zone) √Õ∫√Õ¬¢’¥
·∫§∑’‡√’¬°√¥·≈§µ‘°

6.2 «‘∏’ agar well diffusion
°“√‡µ√’¬¡‡¡µ“∫Õ‰≈µå®“°·∫§∑’‡√’¬°√¥

·≈§µ‘°
π”‚§‚≈π’¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë¡’

ƒ∑∏‘Ïµâ“π√“‰¥â¡“°™π‘¥∑’Ë ÿ¥®“°«‘∏’ double layer ¡“
‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ª√‘¡“µ√ 10 ¡≈
‚¥¬ª√—∫§«“¡¢ÿàπ‡√‘Ë¡µâπ‡∑’¬∫‡∑à“°—∫ McFarland No. 0.5
π”‰ª∫à¡‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß
·≈â«ªíòπ·¬°‡™◊ÈÕ∑’Ë§«“¡‡√Á«√Õ∫ 10,000 rpm ‡ªìπ‡«≈“
20 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4  Ì́   π”πÈ”‡≈’È¬ß‡™◊ÈÕ (culture broth)
¡“∑¥ Õ∫¬◊π¬—πƒ∑∏‘Ïµâ“π√“¥â«¬«‘∏’  agar well diffusion

°“√‡µ√’¬¡√“
‡æ“–‡≈’È¬ß√“ “¬„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß

SDA „πÀ≈Õ¥∑¥≈Õß®π°√–∑—Ëß √â“ß ªÕ√å ·≈â«‡µ‘¡
0.85% NaCl ª√“»®“°‡™◊ÈÕ≈ß‰ªª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√
‡æ◊ËÕ¢Ÿ¥‡Õ“ ªÕ√å ®“°π—Èπ¥Ÿ¥„ àÀ≈Õ¥∑¥≈Õßª√“»®“°
‡™◊ÈÕ‡æ◊ËÕ∑”°“√‡®◊Õ®“ß “√·¢«π≈Õ¬√“„Àâ¡’ª√‘¡“≥‡´≈≈å
‡∑à“°—∫ 107 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ ·≈–‡µ√’¬¡ “√·¢«π≈Õ¬
√“ C. albicans „Àâ¡’§«“¡¢ÿàπ‡∑’¬∫‡∑à“°—∫ McFarland
No. 0.5 ·≈â«∑”°“√‡®◊Õ®“ß„Àâ‰¥âª√‘¡“≥‡∑à“°—∫√“ “¬

°“√»÷°…“ƒ∑∏‘Ï¢Õß‡¡µ“∫Õ‰≈µå¥â«¬«‘∏’
agar well diffusion

π” “√·¢«π≈Õ¬√“¡“ªÑ“¬„Àâ∑—Ë«æ◊Èπº‘«¢Õß
Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß SDA  ¥â«¬‰¡âæ—π ”≈’ (swab)
ª√“»®“°‡™◊ÈÕµ—Èß∑‘Èß‰«â„Àâº‘«Àπâ“·Àâß ·≈â«‡®“–À≈ÿ¡¥â«¬ tip
ª√“»®“°‡™◊ÈÕ¢π“¥ 1,000 ‰¡‚§√≈‘µ√ „Àâ¡’¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ßª√–¡“≥ 6 ¡‘≈≈‘‡¡µ√ ·§–‡π◊ÈÕ«ÿâπÕÕ°¥â«¬
‡¢Á¡‡¢’Ë¬ª√“»®“°‡™◊ÈÕ ®“°π—Èππ”πÈ”‡≈’È¬ß‡™◊ÈÕ (culture
broth) À¬Õ¥≈ß‰ª„π·µà≈–À≈ÿ¡Ê ≈–ª√–¡“≥ 100 ¡§≈
∑‘Èß‰«â®ππÈ”‡≈’È¬ß‡™◊ÈÕ´÷¡ºà“π‡¢â“‡π◊ÈÕ«ÿâπ®πÀ¡¥ ®“°π—Èπ∫à¡
‡≈’È¬ß C. albicans ∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì́  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
·≈–∫à¡‡≈’È¬ß Rhizopus spp. ·≈– Aspergillus spp. ∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß Õà“πº≈ƒ∑∏‘Ïµâ“π√“‚¥¬¥Ÿ
inhibition zone √Õ∫À≈ÿ¡∑’ËÀ¬Õ¥πÈ”‡≈’È¬ß‡™◊ÈÕ

7. °“√«‘π‘®©—¬·¬°™π‘¥‡™◊ÈÕ¥â«¬™ÿ¥∑¥ Õ∫ API
50 CHL

‡≈◊Õ°‚§‚≈π’¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë·¬°
‡¥’Ë¬«¡“»÷°…“≈—°…≥–√Ÿª√à“ß·≈–∑¥ Õ∫∑“ß™’«‡§¡’ ´÷Ëß
¬÷¥µ“¡·π«∑“ß°“√®—¥®”·π°·∫§∑’‡√’¬®“°Àπ—ß ◊Õ
Bergeyûs Manual of Systematic Bacteriology
Volume 2 (9) ·≈–π”¡“∑¥ Õ∫°“√„™â§“√å‚∫‰Œ‡¥√µ
®”π«π 49 ™π‘¥ ¥â«¬™ÿ¥ API 50 CH system ‚¥¬
∫à¡‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«
MRS ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ·≈â«∂à“¬
‡™◊ÈÕ„ à centrifuge tube ªíòπ¥â«¬§«“¡‡√Á«√Õ∫ 5,000
rpm ‡ªìπ‡«≈“ 15 π“∑’ ‡∑ à«π„ ∑‘Èß ·≈â«π”µ–°Õπ
‡™◊ÈÕ¡“‡µ√’¬¡‡ªìπ “√·¢«π≈Õ¬‚¥¬ª√—∫§«“¡¢ÿàπ‡∑’¬∫
‡∑à“°—∫ McFarland No.2  „π “√≈–≈“¬ API 50 CH
·≈–π”‰ª∑¥ Õ∫°“√„™â§“√å‚∫‰Œ‡¥√µ¥â«¬™ÿ¥∑¥ Õ∫
API 50 CHL µ“¡¢—ÈπµÕπ°“√·π–π”¢Õß∫√‘…—∑‚¥¬¡’
¢—ÈπµÕπ‚¥¬¬àÕ¥—ßπ’È : À¬¥ suspension ‡™◊ÈÕ≈ß„π API
50 CHL „π·µà≈–À≈ÿ¡Ê ≈–ª√–¡“≥ 100-130
‰¡‚§√≈‘µ√ ªî¥∑—∫¥â«¬πÈ”¡—πæ“√“øîπ‡À≈«∑’Ëºà“π°“√
¶à“‡™◊ÈÕ·≈â« ∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 48
™—Ë«‚¡ß  —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß ’·≈â«π”‰ª«‘‡§√“–Àå
·¬°™π‘¥‚¥¬„™â APILAB Plus software program

8. »÷°…“º≈¢Õß pH µàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
°√¥·≈§µ‘°

°“√‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ
‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ·≈–ª√—∫ pH

„ÀâÕ¬Ÿà„π™à«ß 2-11 ¥â«¬ 2 M NaOH À√◊Õ 0.6 M HCl
·∫àßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ëª√—∫ pH ·≈â«„ à≈ß
„πÀ≈Õ¥∑¥≈Õß ª√‘¡“µ√À≈Õ¥≈– 10 ¡≈ π”‰ª
autoclave ∑’Ë ¿“«– 121 Ì´. §«“¡¥—π 15 ªÕπ¥åµàÕµ“
√“ßπ‘È« ‡ªìπ‡«≈“ 12 π“∑’

°“√∫à¡‡≈’È¬ß‡™◊ÈÕ
π”·∫§∑’‡√’¬°√¥·≈§µ‘°·µà≈–µ—«Õ¬à“ß∑’Ë‡≈’È¬ß

‰«â¢â“¡§◊π„πÕ“À“√‡À≈« MRS ¡“∂à“¬„ à≈ß„πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ëª√—∫ pH ·≈â« „Àâ¡’ª√‘¡“µ√‡ªìπ
1% ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ æ√âÕ¡∑” negative control
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(‰¡à‡µ‘¡‡™◊ÈÕ)   ∫à¡‡≈’È¬ß‡™◊ÈÕ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 72
™¡  ∫—π∑÷°º≈°“√‡®√‘≠¢Õß‡™◊ÈÕ‚¥¬¥Ÿ®“°§«“¡¢ÿàπ
®“°π—Èππ”πÈ”‡≈’È¬ß‡™◊ÈÕ‰ª«—¥§à“ pH æ√âÕ¡∫—π∑÷°º≈

º≈°“√»÷°…“
1. °“√‡µ√’¬¡‡™◊ÈÕ∑¥ Õ∫

1.1 °“√‡µ√’¬¡·∫§∑’‡√’¬°√¥·≈§µ‘°
 “¡“√∂‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MRS ‰¥â®”π«π 4 µ—«Õ¬à“ß‰¥â·°à
L14 L25 L26 ·≈– L31 ‚¥¬„Àâ≈—°…≥–‚§‚≈π’¢Õß
‡™◊ÈÕ„π‡∫◊ÈÕßµâπ‡À¡◊Õπ°—π °≈à“«§◊Õ ‚§‚≈π’¡’≈—°…≥–
°≈¡πŸπ ¢Õ∫‡√’¬∫ ¡—π«“«  ’¢“«¢ÿàπ·≈–µ‘¥ ’¬âÕ¡·°
√¡∫«° √Ÿª√à“ß°≈¡À√◊Õ ∑àÕπ —Èπ·≈–„Àâº≈≈∫°—∫°“√
∑¥ Õ∫‡Õπ‰´¡å§–µ“‡≈ 

1.2 °“√‡µ√’¬¡√“
‡æ“–‡≈’È¬ß√“∑’Ë„™â‡ªìπ¥—™π’ (Aspergillus

spp., Rhizopus spp., À√◊Õ C. albicans) ∫πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ·¢Áß SD ª√“°Æ«à“¡’‡©æ“– C. albicans ∑’Ë„Àâ
≈—°…≥–‡ªìπ‡´≈≈å¬’ µåÀ√◊Õ√“‡´≈≈å‡¥’¬«  à«π√“Õ’° 2
™π‘¥ ¡’≈—°…≥–‡ªìπ√“ “¬À√◊Õ√“À≈“¬‡´≈≈å ́ ÷Ëß √â“ß ªÕ√å
∑’Ë‡√’¬°«à“ conidia À√◊Õ sporangiospore ‚¥¬¬◊π¬—π‰¥â
¥â«¬°“√¬âÕ¡ ’ lacto phenol cotton blue æ∫«à“
Aspergillus spp. ¡’‚§√ß √â“ß¢Õß vesicle ·≈–
conidiophore  à«π Rhizopus spp. ¡’‚§√ß √â“ß¢Õß
sporangium ·≈– sporangiophore  ”À√—∫ C. albicans
 —ß‡°µ‡ÀÁπ∑àÕßÕ°‡¡◊ËÕ‡≈’È¬ß„πæ≈“ ¡“‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß
∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´

2. °“√∑¥ Õ∫ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß√“
‚¥¬·∫§∑’‡√’¬°√¥·≈°µ‘°

·∫§∑’‡√’¬°√¥·≈§µ‘°∑ÿ°µ—«Õ¬à“ß¡’ƒ∑∏‘Ïµâ“π√“
∑ÿ°™π‘¥ ‰¥â·°à Candida albicans, Rhizopus spp.
À√◊Õ Aspergillus spp. ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ double layer
(√Ÿª∑’Ë 1) ·µà‰¡àæ∫ƒ∑∏‘Ï¥—ß°≈à“«‡¡◊ËÕπ”πÈ”‡≈’È¬ß‡™◊ÈÕ¡“
∑¥ Õ∫¥â«¬«‘∏’ agar well diffusion

√Ÿª∑’Ë 1 ƒ∑∏‘Ïµâ“π√“ Candida albicans (°) Asper-
gillus spp. (¢) ·≈– Rhizospus spp. (§)
¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°µ—«Õ¬à“ßÀ¡“¬‡≈¢
L14  L25  L26 ·≈– L31 ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’
double layer  ≈Ÿ°»√™’È· ¥ß«ß„ √Õ∫√Õ¬¢’¥
¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°

Inhibition zone

Inhibition zone

Inhibition zone

°

¢

§
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3. °“√«‘π‘®©—¬·¬°™π‘¥·∫§∑’‡√’¬°√¥·≈§µ‘°
¥â«¬™ÿ¥∑¥ Õ∫ API 50 CHL

‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°µ—«Õ¬à“ß
À¡“¬‡≈¢ L14  L25  L26 ·≈– L31 „πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ‡À≈« MRS ‡æ◊ËÕ«‘π‘®©—¬·¬°™π‘¥¢Õß‡™◊ÈÕ‚¥¬
°“√π”‰ª∑¥ Õ∫°“√„™â§“√å‚∫‰Œ‡¥√µ„π™ÿ¥∑¥ Õ∫ API
50 CHL ª√“°Ø«à“‡™◊ÈÕ à«π„À≠à “¡“√∂¬àÕ¬πÈ”µ“≈
L-Arabinose, D-Ribose, D-Xylose, D-Galactose,
D-Glucose, D-Fructose, D-Mannose, N-Acety-
lglucosamine, Amygdalin, Arbutin, Esculin ferric
citrate, Salicin, D-Cellobiose ·≈– D-Maltose ·≈–
®“°°“√π”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª«‘‡§√“–Àå¥â«¬‚ª√·°√¡ API 50
CHL V 5.0  “¡“√∂«‘π‘®©—¬™π‘¥·∫§∑’‡√’¬°√¥·≈§µ‘°
L14 L25 L26 ·≈– L31 ‰¥â‡ªìπ Pediococcus

pentosaceus 1, Pediococcus acidilactici,
Lactococcus lactis ssp. lactis 1 ·≈– Pediococcus
acidilactici µ“¡≈”¥—∫ ‚¥¬„Àâ§à“√âÕ¬≈–¢Õß§«“¡πà“
®–‡ªìπ‡™◊ÈÕ‡À≈à“π’È‡∑à“°—∫ 99.6, 94.0, 96.5 ·≈– 95.4
µ“¡≈”¥—∫

4. º≈¢Õß pH µàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°√¥
·≈§µ‘°

∫à¡‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°  L14  L25  L26
·≈– L31„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ëª√—∫ pH „Àâ
Õ¬Ÿà„π™à«ß pH 2-11 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 72 ™¡
ª√“°Ø«à“·∫§∑’‡√’¬°√¥·≈§µ‘°∑ÿ°µ—«Õ¬à“ß “¡“√∂
‡®√‘≠‰¥â„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ë pH 4-11 ·≈–
¡’º≈∑”„Àâ pH ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ≈¥≈ßÕ¬Ÿà„π™à«ß pH
3-5 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 §«“¡ “¡“√∂„π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ë pH 2-11 ·≈–
pH  ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ¿“¬À≈—ß®“°‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘°



199J Med Tech Phy Ther ë Vol.19 No.3 ë SEPTEMBER-DECEMBER 2007

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
1. °“√‡µ√’¬¡‡™◊ÈÕ

‚§‚≈π’¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘° L14  L25
L26 ·≈– L31 „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MRS ´÷Ëß‡ªìπ
Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â§—¥‡≈◊Õ°·∫§∑’‡√’¬°√¥·≈§µ‘°(10)

¡’ ’¢“«¢ÿàπ °≈¡πŸπ ¢Õ∫‡√’¬∫ ¢π“¥‚§‚≈π’ª√–¡“≥
2-3 ¡‘≈≈‘‡¡µ√  µ‘¥ ’¬âÕ¡·°√¡∫«° √Ÿª√à“ß°≈¡∂÷ß∑àÕπ —Èπ
‰¡à √â“ß ªÕ√å „Àâº≈≈∫°—∫°“√∑¥ Õ∫‡Õπ‰´¡å§–µ–‡≈ 
´÷Ëß‡ªìπ§ÿ≥ ¡∫—µ‘∑’Ë ”§—≠¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°(2, 9-11)

‚¥¬·∫§∑’‡√’¬°≈ÿà¡¥—ß°≈à“« “¡“√∂º≈‘µ ‡¡µ“∫Õ‰≈µå
·∫àßÕÕ°‰¥â‡ªìπ Õß™π‘¥ §◊Õ 1) º≈‘µº≈®“°‡´≈≈å™π‘¥
∑’ËÀπ÷Ëß (primary metabolite) ÷́Ëßº≈‘µ„π¢≥–∑’Ë¡’°“√
‡®√‘≠·≈–‡ªìπ “√∑’ËµâÕß°“√„π°“√‡®√‘≠‡µ‘∫‚µ ‰¥â·°à °√¥
Õ–¡‘‚π π‘«§≈’‚Õ‰∑¥å ‚ª√µ’π °√¥π‘«§≈’Õ‘° ‰¢¡—π ·≈–
§“√å‚∫‰Œ‡¥√µ 2) º≈‘µº≈®“°‡´≈≈å™π‘¥∑’Ë Õß
(secondary metabolites) ´÷Ëßº≈‘µÀ≈—ß®“°À¬ÿ¥°“√
‡®√‘≠·≈–‰¡à‡°‘¥°‘®°√√¡„¥Ê Õ’°·≈â« ‡¡µ“∫Õ‰≈µå
≈”¥—∫∑’Ë Õß¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√æ‘…À√◊Õ¬“ªØ‘™’«π–∑’Ë
Õ“®¡’ƒ∑∏‘Ï¬—∫¬—Èß®ÿ≈‘π∑√’¬å™π‘¥µà“ßÊ ‰¥â‚¥¬¡’√“¬ß“π«à“
‡¡µ“∫Õ‰≈µå®“°·∫§∑’‡√’¬°√¥·≈§µ‘°¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬À√◊Õ√“ ‡™àπ °√¥Õ‘π∑√’¬å ‰Œ‚¥√‡®π
‡ªÕ√åÕÕ°‰´¥å √Ÿ‡∑Õ√‘π ‚¥¬‡©æ“–·∫§‡∑Õ√‘‚Õ´‘π
 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬„π°≈ÿà¡‡¥’¬«°—πÀ√◊Õ
∑’Ë„°≈â‡§’¬ß°—∫·∫§∑’‡√’¬∑’Ë √â“ß·∫§‡∑Õ√‘‚Õ´‘πÕÕ°¡“(12)

´÷Ëßæ∫«à“ƒ∑∏‘Ï¬—ß§àÕπ¢â“ß·§∫ πÕ°®“°π’Èƒ∑∏‘Ïµâ“π√“¬—ß
æ∫¡’√“¬ß“πÕ¬ŸàπâÕ¬(13) ®÷ß‰¥âπ”·∫§∑’‡√’¬°√¥·≈§µ‘°
L14  L25  L26 ·≈– L31 ¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π√“‚¥¬
«‘∏’ double layer ·≈–«‘∏’ agar well diffusion √«¡‰ª
∂÷ß»÷°…“§«“¡ “¡“√∂„π°“√∑π∑“π∑’Ë ¿“«– pH 2-11
´÷Ëß‰¥â¡’√“¬ß“π«à“·∫§∑’‡√’¬°√¥·≈§µ‘°¡’§«“¡ “¡“√∂
‡®√‘≠‰¥â„π°√–‡æ“–Õ“À“√·≈–≈”‰ â‡≈Á°(3,9,14) ́ ÷Ëß¡’§à“ pH
Õ¬Ÿà„π™à«ß 2-3 ·≈–¡“°°«à“ 6  µ“¡≈”¥—∫(15)

2. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π√“¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘°
·∫§∑’‡√’¬°√¥·≈§µ‘°∑ÿ°µ—«Õ¬à“ß (L14  L25

L26 ·≈– L31) ¡’ƒ∑∏‘Ïµâ“π√“‰¥â∑—Èß¬’ µå·≈–√“ΩÕ¬
‡¡◊ËÕπ”¡“»÷°…“¥â«¬«‘∏’ double layer ´÷ËßÕ“®‡ªìπº≈¡“

®“°‡¡µ“∫Õ‰≈µå∑’Ë·∫§∑’‡√’¬°√¥·≈§µ‘°º≈‘µÕÕ°¡“
‚¥¬‡©æ“–„π°≈ÿà¡¢Õßº≈‘µº≈®“°‡´≈≈å™π‘¥∑’Ë Õß(6-7, 12)

¥—ß°≈à“«¢â“ßµâπ ·µà‰¡à “¡“√∂¬◊π¬—πƒ∑∏‘Ïµâ“π√“‡¡◊ËÕπ”
πÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬°√¥·≈§µ‘°¡“∑¥ Õ∫¥â«¬«‘∏’ agar
well diffusion ÷́ËßÕ“®‡π◊ËÕß¡“®“°§«“¡‡¢â¡¢âπ·≈–
¢π“¥‚¡‡≈°ÿ≈¢Õß‡¡µ“∫Õ‰≈µå À√◊Õ√–¬–‡«≈“∑’Ë∫à¡
‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§µ‘° µ≈Õ¥®π§«“¡‰¡à‡ ∂’¬√
¢Õß “√∑’Ë‰¥â¡“®“°°√–∫«π°“√‡¡µ“∫Õ‰≈µå(3,14) ¥—ßπ—Èπ
®÷ßÕ“®∑”°“√∑¥ Õ∫‡æ‘Ë¡‡µ‘¡¥â«¬«‘∏’ broth dilution(16)

‡æ◊ËÕÀ“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡¡µ“∫Õ‰≈µå∑’Ëµâ“π√“À√◊Õ
°“√∑”„Àâ‡¡µ“∫Õ‰≈µå¡’§«“¡∫√‘ ÿ∑∏‘Ï·≈–‡æ‘Ë¡§«“¡‡¢â¡¢âπ
¡“°¢÷Èπ √«¡‰ª∂÷ß»÷°…“∂÷ß√–¬–‡«≈“„π°“√‡æ“–‡≈’È¬ß
·∫§∑’‡√’¬°√¥·≈§µ‘°∑’Ë‡À¡“– ¡‡æ◊ËÕ„Àâ¡’°“√º≈‘µ
º≈‘µº≈®“°‡´≈≈å™π‘¥∑’Ë ÕßÕÕ°¡“„πª√‘¡“≥¡“°(3-4, 6-7,17)

3. º≈¢Õß pH µàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°√¥
·≈§µ‘°

·∫§∑’‡√’¬°√¥·≈§µ‘°∑—Èß 4 µ—«Õ¬à“ß “¡“√∂
‡®√‘≠‰¥â„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MRS ∑’Ë¡’ pH 4-11 ‚¥¬
∑”„Àâ¡’§à“ pH ≈¥≈ß®“° pH ‡√‘Ë¡µâπ (pH 6.33) ®÷ß
Õ“®∫Õ°‰¥â«à“‡¡µ“∫Õ‰≈µå∑’Ë·∫§∑’‡√’¬°√¥·≈§µ‘°º≈‘µ
ÕÕ°¡“‡∫◊ÈÕßµâπ§◊Õ°√¥ ÷́Ëß‰¥â¡’√“¬ß“πÀ≈“¬©∫—∫æ∫«à“
°√¥·≈§µ‘°  °√¥Õ‘π∑√’¬å ·≈–°√¥Õ– ‘́µ‘° ¡’º≈„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß√“ ·µàµâÕß¡’°“√ °—¥„Àâ¡’§«“¡∫√‘ ÿ∑∏‘Ï
·≈–‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß “√¥—ß°≈à“«®÷ß®– “¡“√∂π”
¡“»÷°…“ƒ∑∏‘Ï‰¥â(3, 17)  Õ¬à“ß‰√°Áµ“¡æ∫«à“·∫§∑’‡√’¬
°√¥·≈§µ‘°∑’Ëπ”¡“»÷°…“ “¡“√∂∑π∑“πµàÕ pH „π™à«ß
¥à“ß (pH 11) ·≈– pH §àÕπ‰ª∑“ß°√¥ (pH 4)
®÷ß‡ªìπ∑’Ëπà“ π„®„π°“√π”·∫§∑’‡√’¬°√¥·≈§µ‘°¡“„™â‡ªìπ
probiotic ‡æ√“–µ√ßµ“¡π‘¬“¡¢Õß§ÿ≥ ¡∫—µ‘¢Õß®ÿ≈‘π∑√’¬å
∑’Ë “¡“√∂„™â‡ªìπ probiotic ‰¥â§◊ÕµâÕß∑πµàÕ ¿“æ
·«¥≈âÕ¡„π≈”‰ â‡≈Á°¢Õß ∑“ß‡¥‘πÕ“À“√ ´÷Ëß„π√–∫∫¥—ß
°≈à“«¡’§à“ pH Õ¬Ÿà„π™à«ß 2-8(15) ·≈–µâÕß‡ªìπ®ÿ≈‘π∑√’¬å
∑’Ë¡’§«“¡ª≈Õ¥¿—¬ (GRAS = Generally Recom-
menized As Safe) µàÕ¡πÿ…¬å·≈– —µ«å(3-4, 11,14,18-20)
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 √ÿª
‡·∫§∑’‡√’¬°√¥·≈§µ‘° L14  L25  L26 ·≈– L31

 “¡“√∂«‘π‘®©—¬™π‘¥‰¥â‡ªìπ Pediococcus pentosaceus
1, Pediococcus acidilactici, Lactococcus lactis
ssp lactis 1 ·≈– Pediococcus acidilactici µ“¡
≈”¥—∫ ‡™◊ÈÕ∑—ÈßÀ¡¥¡’ƒ∑∏‘Ïµâ“π√“ Candida albicans,
Aspergillus spp. ·≈– Rhizopus spp. ‡¡◊ËÕ∑¥ Õ∫
¥â«¬«‘∏’ double layer ·µà‰¡à· ¥ßƒ∑∏‘Ï¥—ß°≈à“«‡¡◊ËÕ
∑¥ Õ∫¥â«¬«‘∏’ agar well diffusion  Õ“®‡π◊ËÕß¡“®“°
§«“¡‰¡à‡ ∂’¬√¢Õß‡¡µ“∫Õ‰≈µå∑’Ë·∫§∑’‡√’¬°√¥·≈§µ‘°
º≈‘µÕÕ°¡“ πÕ°®“°π’È¬—ßæ∫«à“·∫§∑’‡√’¬°√¥·≈§µ‘°
∑ÿ°µ—«Õ¬à“ß∑’Ëπ”¡“»÷°…“¡’§«“¡∑π∑“πµàÕ pH 4-11
´÷ËßÕ“®‡ªìπ¢âÕ¥’„π°“√π”¡“„™â‡ªìπ probiotic ‰¥â ‡æ√“–
 “¡“√∂‡®√‘≠‰¥â„π ¿“«–∑’Ë‡ªìπ¥à“ß ·≈–§àÕπ‰ª∑“ß°√¥
´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫°√–‡æ“–Õ“À“√·≈–≈”‰ â‡≈Á°„π
√à“ß°“¬¡πÿ…¬å∑’Ë¡’ pH Õ¬Ÿà„π™à«ß 2-8(15)

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬‰¥â√—∫∑ÿπ π—∫ πÿπ®“° ∂“∫—π«‘®—¬·≈–æ—≤π“

¡À“«‘∑¬“≈—¬«≈—¬≈—°…≥å ®—ßÀ«—¥π§√»√’∏√√¡√“™ ·≈–
¢Õ¢Õ∫§ÿ≥ ”π—°«‘™“ À‡«™»“ µ√å·≈– “∏“√≥ ÿ¢»“ µ√å
∑’Ë‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë·≈–«— ¥ÿÕÿª°√≥å∫“ßÕ¬à“ß„π°“√∑”ß“π
«‘®—¬
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