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Abstract
Biological fermented products are obtained from the fermentation of vegetables, fruits and sugar

mediated by microorganisms. The objective of this research was to study the antimicrobial activity of
three biological fermented products derived from Northeastern Thai vegetables, namely Careya sphaerica
Roxb., Cratoxylum formosum Dyer and Eugenia grata (Wight) S.N. Mitra var. gratum. Each of them
was prepared according to the local wisdom process. After 1 month of fermentation, the products were
investigated for antimicrobial activity against 7 microorganisms, i.e. Bacillus subtilis, Staphylococcus
aureus, Staphylococcus epidermidis, Escherichai coli, Salmonella typhi, Pseudomonas aeruginosa and
Candida albicans by agar disc diffusion method. The antimicrobial activity of the aqueous extracts of
these plants was also compared. Results showed that the biological fermented product and the extract
of C. sphaerica had the effect on B. subtilis, S. aureus, and S. typhi, while the biological fermented
product of C. sphaerica had the additional effect on E. coli and P. aeruginosa. Both the biological
fermented product and the extract of E. grata had the activity against S. typhi, but the former showed
more inhibitory activity on B. subtilis and S. aureus. The extract of C. formosum had the activity on
S. aureus but its biological fermented product did not. From the present, it is likely to conclude that the
biological fermented products of Northeastern Thai vegetables that showed the appreciably antimicro-
bial activity were C. sphaerica and S. gratum, respectively. In detection of the fermentation participating
microorganism, Lactobacillus casei was found and it existed in the products for about 2-3 weeks of
fermentation.  These biological fermented products were in the absence of microbial pathogens e.g.,
S. aureus, E. coli, S. typhi and Clostridium perfringens. However fungi were over the limit.

Keywords: Biological fermented products, antimicrobial activity, Careya sphaerica Roxb., Cratoxylum
formosum Dyer, Eugenia grata (Wight) S.N. Mitra var. gratum
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∫∑§—¥¬àÕ
πÈ”À¡—°™’«¿“æ‡ªìπº≈‘µ¿—≥±å∑’Ë‰¥â®“°ªØ‘°‘√‘¬“°“√À¡—°æ◊™ º—° º≈‰¡â°—∫πÈ”µ“≈ ‚¥¬Õ“»—¬°“√∑”ß“π

¢Õß®ÿ≈‘π∑√’¬å  ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ®“°º—°æ◊Èπ∫â“πÕ’ “π 3 ™π‘¥
§◊Õ  °√–‚¥π,  ‡¡Á° ·≈–µ‘È«   ‚¥¬‡µ√’¬¡µ“¡«‘∏’¿Ÿ¡‘ªí≠≠“™“«∫â“π ∑¥ Õ∫πÈ”À¡—°™’«¿“æ∑’Ë‰¥â®“°°“√À¡—°π“π
1 ‡¥◊Õπ‡æ◊ËÕÀ“ƒ∑∏‘Ïµâ“π®ÿ≈™’æ 7 ™π‘¥ §◊Õ Bacillus subtilis, Staphylococcus aureus, Staphylococcus epidermidis,
Escherichia coli, Salmonella typhi, Pseudomonas aeruginosa  ·≈– Candida albicans ¥â«¬«‘∏’ agar disc
diffusion  °“√‡ª√’¬∫‡∑’¬∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ°—∫ “√ °—¥¥â«¬πÈ”¢Õßæ◊™∑—Èß 3 ™π‘¥¥—ß°≈à“«
æ∫«à“  πÈ”À¡—°™’«¿“æ®“°°√–‚¥π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis, S. aureus, S. typhi, E. coli  ·≈– P. aeruginosa
 à«π “√ °—¥¢Õß°√–‚¥π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis, S. aureus ·≈– S. typhi ‡∑à“π—Èπ πÈ”À¡—°™’«¿“æ®“°‡¡Á°
¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis, S. typhi  ·≈– S. aureus  „π¢≥–∑’Ë “√ °—¥¢Õß‡¡Á°¡’ƒ∑∏‘Ïµâ“π‡©æ“–‡™◊ÈÕ  S. aureus
 à«π “√ °—¥µ‘È«¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus ·µàπÈ”À¡—°™’«¿“æ®“°µ‘È«‰¡à¡’ª√– ‘∑∏‘¿“æ„π°“√µâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫
∑ÿ°™π‘¥ ¥—ßπ—Èπ æ◊™º—°æ◊Èπ∫â“πÕ’ “π∑’Ë‡À¡“– ”À√—∫‡µ√’¬¡‡ªìππÈ”À¡—°™’«¿“æ‡æ◊ËÕ„Àâ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¥’  §◊Õ °√–‚¥π
·≈–‡¡Á° µ“¡≈”¥—∫ πÕ°®“°π’È º≈°“√»÷°…“√–¬–‡«≈“¡’™’«‘µ¢Õß®ÿ≈‘π∑√’¬åÀ¡—° æ∫«à“  Lactobacillus  casei
¡’™’«‘µÕ¬Ÿà‰¥âª√–¡“≥ 2-3  —ª¥“ÀåÀ≈—ß°“√À¡—° º≈°“√µ√«®‡™◊ÈÕ®ÿ≈‘π∑√’¬å„ππÈ”À¡—°™’«¿“æ ‰¡àæ∫‡™◊ÈÕ°àÕ‚√§∑’Ë
µâÕßÀâ“¡„π«—µ∂ÿ¥‘∫∑’Ë¡“®“°æ◊™ ‰¥â·°à S. aureus, E. coli, P. aeruginosa ·≈– Clostridium perfringens  ·µà¡’
ª√‘¡“≥‡™◊ÈÕ√“‡°‘π‡°≥±å∑’Ë°”Àπ¥„ππÈ”À¡—°™’«¿“æ¢Õßæ◊™∑—Èß 3 ™π‘¥

§” ”§—≠ :  πÈ”À¡—°™’«¿“æ ƒ∑∏‘Ïµâ“π®ÿ≈™’æ µ‘È« ‡¡Á° °√–‚¥π

∫∑π”
πÈ”À¡—°™’«¿“æ (biological fermented product)

‡ªìπº≈‘µ¿—≥±å∑’Ë‰¥â®“°ªØ‘°‘√‘¬“°“√À¡—°æ◊™ º—° º≈‰¡â
·≈–‡»…Õ“À“√µ“¡∏√√¡™“µ‘µà“ßÊ °—∫πÈ”µ“≈∏√√¡™“µ‘
‡™àπ πÈ”µ“≈·¥ß πÈ”µ“≈ÕâÕ¬ πÈ”º÷Èß ‡ªìπµâπ ‚¥¬
Õ“»—¬°“√∑”ß“π∑’Ë¡’ª√– ‘∑∏‘¿“æ¢Õß®ÿ≈‘π∑√’¬å
„π∏√√¡™“µ‘ (indigenous microorganism) À√◊Õ
®ÿ≈‘π∑√’¬åµ√–‡µ√’¬¡ (inoculated microorganism)
∑’Ë„™â‡√‘Ë¡µâπ°“√À¡—° (starter) (Thunell, 1986)
πÈ”À¡—°™’«¿“æ¡’≈—°…≥–‡ªìπ¢Õß‡À≈« ’πÈ”µ“≈
ª√–°Õ∫¥â«¬®ÿ≈‘π∑√’¬å  “√Õ‘π∑√’¬å ∏“µÿÕ“À“√∑’Ë
¡’ª√–‚¬™πåµàÕ ‘Ëß¡’™’«‘µ·≈– ‘Ëß·«¥≈âÕ¡ Õ“∑‘‡™àπ
°√¥Õ–¡‘‚π °√¥Õ‘π∑√’¬å °≈Ÿ‚§  «‘µ“¡‘π ŒÕ√å‚¡π
‡Õπ‰´¡å (‡®π«√“ ·≈–∏Ø…«√√≥, 2546)

ªí®®ÿ∫—π ª√–‡∑»‰∑¬¡’°“√π”πÈ”À¡—°™’«¿“æ¡“
„™âÕ¬à“ß·æ√àÀ≈“¬ ∑—Èß„π¥â“πÕÿª‚¿§ ∫√‘‚¿§·≈–
° ‘°√√¡ ¥—ßµ—«Õ¬à“ß¢Õß™ÿ¡™πÕ‚»°∑’Ëπ”πÈ”À¡—°
™’«¿“æ¡“„™âª√–‚¬™πå‡ªìππÈ”¬“´—°ºâ“ πÈ”¬“≈â“ß®“π
 ∫Ÿà‡À≈« ·™¡æŸ √–º¡ πÈ”¬“≈â“ß√∂ πÈ”¬“¥—∫°≈‘Ëπ

ªÿÜ¬πÈ” πÈ”¬“∫â«πª“° ¬“∑“·°â ‘«-ΩÑ“ À√◊Õ„™â∫√‘‚¿§
‡ªìπ¬“ ‡ªìπµâπ µàÕ¡“‰¥â¡’°“√π”πÈ”À¡—°™’«¿“æ¡“
„™â∫√‘‚¿§‡æ◊ËÕ√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ¥ å ºŸâªÉ«¬¡–‡√Áß ·≈–
„™â àß‡ √‘¡ ÿ¢¿“æ ”À√—∫ª√–™“™π∑—Ë«‰ª ‚¥¬¡’§«“¡
‡™◊ËÕ«à“ “¡“√∂„™âøóôπøŸ ÿ¢¿“æ ·≈– àß‡ √‘¡ ÿ¢¿“æ‰¥â
‡ªìπ‡Àµÿ„Àâª√–™“™πµ◊Ëπµ—«¡’°“√º≈‘µπÈ”À¡—°™’«¿“æ
„™â¥â«¬µπ‡Õß°—π¡“°¢÷Èπ „π¢≥–∑’Ë¬—ß¢“¥¢âÕ¡Ÿ≈∑“ß
«‘∑¬“»“ µ√å¬◊π¬—π∂÷ßƒ∑∏‘Ï∑“ß™’«¿“æ ·≈–§«“¡
ª≈Õ¥¿—¬¢ÕßπÈ”À¡—°™’«¿“æ (‰™¬«—≤πå, 2547)

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ïµâ“π
®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë‰¥â®“°æ◊™º—°æ◊Èπ∫â“πÕ’ “π
3 ™π‘¥ §◊Õ °√–‚¥π µ‘È« ·≈–‡¡Á° ́ ÷Ëß‡ªìπº—°∑’Ë¡’√ ‡ª√’È¬«
π‘¬¡π”¡“∫√‘‚¿§‡ªìπÕ“À“√ ·µà¬—ß‰¡à¡’¢âÕ¡Ÿ≈°“√
»÷°…“ƒ∑∏‘Ïµâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬å (°¡≈∑‘æ¬å, 2543;  ∂“∫—π
°“√·æ∑¬å·ºπ‰∑¬, 2541; ‡¥™ ·≈– ß§√“¡, 2543;
¡“‚π™ ·≈–§≥–, 2538) πÕ°®“°π’È ºŸâ«‘®—¬¬—ß§”π÷ß
∂÷ß§«“¡ª≈Õ¥¿—¬¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë‡µ√’¬¡‚¥¬
¢∫«π°“√º≈‘µ·∫∫¿Ÿ¡‘ªí≠≠“™“«∫â“π ®÷ß®”≈Õß°“√
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º≈‘µ‡æ◊ËÕ∑¥ Õ∫À“‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥ √«¡∑—Èß»÷°…“
√–¬–‡«≈“°“√¡’™’«‘µ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë„™â„π°“√À¡—°
§◊Õ‡™◊ÈÕ Lactobacillus casei ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫
ºŸâ∫√‘‚¿§„π°“√æ‘®“√≥“‡≈◊Õ°„™âπÈ”À¡—°™’«¿“æ„Àâ
‡°‘¥ª√–‚¬™πå Ÿß ÿ¥µ“¡§«“¡‡À¡“– ¡ ¢âÕ¡Ÿ≈‡À≈à“π’È
®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√æ—≤π“πÈ”À¡—°™’«¿“æ ·≈–
 “¡“√∂π”‰ª„™â„π°“√Õâ“ßÕ‘ß‡æ◊ËÕ°“√«‘®—¬·≈–æ—≤π“
°√–∫«π°“√º≈‘µπÈ”À¡—°™’«¿“æ‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±å
∑’Ë¡’§«“¡ª≈Õ¥¿—¬·≈–¡’§ÿ≥§à“µàÕ°“√∫√‘‚¿§ ÷́Ëß®–
π”‰ª Ÿà‡°≥±å¡“µ√∞“π¢ÕßπÈ”À¡—°™’«¿“æ‡æ◊ËÕ°“√
∫√‘‚¿§µàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
1. «— ¥ÿÕÿª°√≥å

1.1 æ◊™º—°æ◊Èπ∫â“π
µ‘È« (Cratoxylum formosum Dyer;
Family Guttiferae)
°√–‚¥π (Careya sphaerica Roxb.;
Family Baringtoniaceae)
‡¡Á° (Eugenia grata (Wight) S.N.
Mitra var. gratum; Family Myrtaceae)

1.2 ®ÿ≈‘π∑√’¬åÀ¡—° À√◊Õ À—«‡™◊ÈÕ
Lactobacillus casei

1.3 ®ÿ≈‘π∑√’¬å∑¥ Õ∫
Bacillus subtilis ATCC 6633,
Staphylococcus aureus ATCC 25923,
Staphylococcus epidermidis ATCC 12228,
Escherichia coli ATCC 25922,
Pseudomonas  aeruginosa ATCC 27853,
Salmonella  typhi ATCC 13311,
Candida albicans ATCC 10231

1.4 Õ“À“√‡≈’È¬ß‡™◊ÈÕ
De man Rogosa and Shape (MRS)
Agar and Broth (Merck®), Mueller-Hinton
Agar (MHA) (Difco®), Sabouraud Dextrose
Agar (SDA) (Difco®), Potato Dextrose
Agar (PDA) (Merck®), Tryptic Soy
Broth (TSB) (Merck®)

2. °“√‡µ√’¬¡πÈ”À¡—°™’«¿“æ
≈â“ßº—°®π –Õ“¥ ·≈–π”‰ªÀ¡—°µ“¡Õ—µ√“ à«π

¥—ßπ’È
 Ÿµ√ 1-æ◊™: πÈ”µ“≈ÕâÕ¬: πÈ” „πÕ—µ√“ à«π 3:1:10
 Ÿµ√ 2-æ◊™: πÈ”µ“≈ÕâÕ¬: πÈ” „πÕ—µ√“ à«π 3:1:10

·≈–®ÿ≈‘π∑√’¬åÀ¡—° 10 %
 Ÿµ√ 3-πÈ”µ“≈ÕâÕ¬: πÈ” „πÕ—µ√“ à«π 1:10
 Ÿµ√ 4-πÈ”µ“≈ÕâÕ¬: πÈ” „πÕ—µ√“ à«π 1:10

·≈–®ÿ≈‘π∑√’¬åÀ¡—° 10 %

∫√√®ÿ à«πº ¡„π¿“™π–∫√√®ÿ́ ÷Ëß‡ªìπ∂—ßπÈ”¥◊Ë¡¢π“¥
20 ≈‘µ√ ¡’Ω“ªî¥ π‘∑ ·≈–‡°Á∫√—°…“„πÕÿ≥À¿Ÿ¡‘ÀâÕß∑’Ë
‰¡à∂Ÿ°· ß ·µà≈– Ÿµ√∑”´È” 3 ∂—ß (n=3) ‚¥¬ Ÿµ√∑’Ë 1,
3 ·≈– 4 ‡ªìπµ—«§«∫§ÿ¡  Ÿµ√∑’Ë 2 ‡ªìπ Ÿµ√®”≈Õß
°“√º≈‘µµ“¡·∫∫¿Ÿ¡‘ªí≠≠“™“«∫â“π „™â√–¬–‡«≈“
°“√À¡—° 4 ‡¥◊Õπ

3. °“√‡µ√’¬¡ “√ °—¥æ◊™º—°æ◊Èπ∫â“π
     ≈â“ßº—°®π –Õ“¥ ∑”·Àâß·≈â«∫¥‡ªìπºß ™—Ëßºßæ◊™
100 °√—¡ „ à≈ß„π soxhlet apparatus ·≈â« °—¥¥â«¬
πÈ”°≈—Ëπ 20 ¡≈. ∑’Ë 50 Ì´ 8 ™¡. °√Õß “√ °—¥ ·≈–
√–‡À¬·Àâß¥â«¬ lyophilizer ‡°Á∫ “√ °—¥∑’Ë -20 Ì´

4. °“√‡µ√’¬¡®ÿ≈‘π∑√’¬å∑¥ Õ∫
‡™◊ÈÕ·∫§∑’‡√’¬
‡æ“–‡™◊ÈÕ·∫§∑’‡√’¬„π TSB ∫à¡∑’Ë 37 Ì´ 24 ™¡.

ª√—∫‡™◊ÈÕ·∫§∑’‡√’¬„Àâ¡’§«“¡¢ÿàπ‡∑à“°—∫ “√≈–≈“¬
¡“µ√∞“π Mc Farland No. 0.5 ∑’Ë§«“¡¬“«§≈◊Ëπ 625
π“‚π‡¡µ√

‡™◊ÈÕ√“
‡æ“–‡™◊ÈÕ√“∫π SDA ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 5-10 «—π

®π∂÷ß√–¬– ªÕ√å ‡µ‘¡ 0.9% sterile normal saline
5 ¡≈. ‡æ◊ËÕ≈â“ß‡™◊ÈÕ ·≈–·¬°‡Õ“‡ âπ„¬ÕÕ° ‚¥¬°√Õß
ºà“π ”≈’∑’Ë¶à“‡™◊ÈÕ·≈â« ª√—∫‡™◊ÈÕ√“„Àâ¡’§«“¡¢ÿàπ‡∑à“°—∫
 “√≈–≈“¬¡“µ√∞“π Mc Farland No. 0.5 ∑’Ë
§«“¡¬“«§≈◊Ëπ 625 π“‚π‡¡µ√

5. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ
5.1 °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬åÀ¡—°·≈–®ÿ≈‘π∑√’¬å
∑¥ Õ∫¢Õß “√ °—¥æ◊™
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≈–≈“¬·≈–‡®◊Õ®“ß “√ °—¥®“°µ‘È« ‡¡Á° ·≈–
°√–‚¥π ¥â«¬πÈ”°≈—Ëπ„Àâ¡’§«“¡‡¢â¡¢âπ 25, 50 ·≈– 100
¡§°./¡≈.   °√Õßºà“π·ºàπ°√Õß¢π“¥ 0.45 ¡§¡.
®“°π—Èπ „ à “√ °—¥ 50 ¡§≈. ∫π °√–¥“…´—∫°≈¡
(paper disc) ‡ âπºà“»Ÿπ¬å°≈“ß 6 ¡¡. ·≈â«π”¡“
∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¥â«¬«‘∏’ agar disc diffusion
(Jorgensen et al., 1999)

„™â ”≈’æ—π°â“π‰¡âª√“»®“°‡™◊ÈÕ®ÿà¡„π®ÿ≈‘π∑√’¬å
∑¥ Õ∫∑’Ë‡æ“–‡≈’È¬ß„π TSB π”‰ªªÑ“¬„Àâ∑—Ë«º‘«Àπâ“
¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ MHA «“ß disc ¢Õß “√
∑¥ Õ∫∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ√’¬¡‰«â ∫à¡∑’Ë 37 Ì´
24 ™¡. (∂â“‡ªìπ‡™◊ÈÕ L. casei ‡æ“–‡≈’È¬ß∫π MRS
agar ∫à¡„π ¿“«–§“√å∫Õπ‰¥ÕÕ°‰´¥å) Õà“πº≈‚¥¬
«—¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∫√‘‡«≥„ ∑’Ë‡°‘¥¢÷Èπ ÷́Ëß
µâÕß¡’§à“‰¡àπâÕ¬°«à“ 7 ¡¡. ®÷ß∂◊Õ«à“¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ
°“√∑¥ Õ∫π’È¡’ chloramphenicol 30 ¡§°., tetracy-
cline 30 ¡§°., amphotericin - B 3 ¡§°. ‡ªìπ posi-
tive control

5.2 °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß
πÈ”À¡—°™’«¿“æ
     °√ÕßπÈ”À¡—°™’«¿“æ Ÿµ√µà“ßÊ ∑’ËÀ¡—°‡ªìπ‡«≈“ 1
‡¥◊Õπ ¥â«¬·ºàπ°√Õß¢π“¥ 0.45 ¡§¡. ®“°π—Èπ „ à
πÈ”À¡—°™’«¿“æ 50 ¡§°. ∫π paper disc ∑”·Àâß
·≈â«π”¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¥â«¬«‘∏’ agar disc
diffusion

6. °“√∑¥ Õ∫À“‡™◊ÈÕ L. casei  „ππÈ”À¡—°
™’«¿“æ∑’Ë√–¬–‡«≈“µà“ßÊ

πÈ”À¡—°™’«¿“æ∑’ËÀ¡—°√–À«à“ß 0-9  —ª¥“Àå ·≈–
3-4 ‡¥◊Õπ π”¡“·¬°‡™◊ÈÕ∫π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MRS
agar ´÷Ëß‡ªìπ selective medium ¢Õß Lactobacillus
spp. ∫à¡‡æ“–∑’Ë 37 Ì´ ¿“¬„µâ ¿“«–§“√å∫Õπ‰¥-
ÕÕ°‰´¥å ‡ªìπ‡«≈“ 24 ™¡.  —ß‡°µ≈—°…≥–‚§‚≈π’∑’Ë
·¬°ÕÕ°¡“·≈–µ√«®‡Õ°≈—°…≥å¢Õß‡™◊ÈÕ∑’Ë·¬°‰¥â

7. °“√∑¥ Õ∫À“ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡ ·≈–
∑¥ Õ∫À“‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥„ππÈ”À¡—°™’«¿“æ

∑¥ Õ∫À“ª√‘¡“≥®ÿ≈‘π∑√’¬å (∑’ËµâÕß°“√Õ“°“»)
‚¥¬√«¡ (total viable aerobic microbial counts) ∑—Èß
‡™◊ÈÕ·∫§∑’‡√’¬·≈–√“ æ√âÕ¡°—∫∑¥ Õ∫À“‡™◊ÈÕ°àÕ‚√§ 4
™π‘¥§◊Õ S. aureus, E. coli, S. typhi ·≈– Clostridium

perfringens „ππÈ”À¡—°™’«¿“æ Ÿµ√ 2 ®“°°“√À¡—° 1
 —ª¥“Àå¢Õßæ◊™∑—Èß 3 ™π‘¥

7.1 °“√µ√«® Õ∫À“ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥
„™â«‘∏’ spread plate ‚¥¬‡®◊Õ®“ßπÈ”À¡—°

™’«¿“æ¥â«¬ phosphate buffer „πÕ—µ√“ à«π
1:10, 1:100 ·≈– 1:1000 ‡µ‘¡ “√≈–≈“¬‡®◊Õ®“ß
0.1 ¡≈. ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MHA „™â·∑àß·°â«ßÕ
‡°≈’Ë¬µ—«Õ¬à“ß®π°√–®“¬∑—Ë«æ◊Èπº‘« ”À√—∫°“√‡®√‘≠
¢Õß·∫§∑’‡√’¬ ∫à¡∑’Ë 35-37  Ì´ ‡ªìπ‡«≈“ 24-48 ™¡.
 à«π‡™◊ÈÕ√“∫à¡∑’Ë 20-25 Ì´ ‡ªìπ‡«≈“ 5 «—π π—∫®”π«π
‚§‚≈π’∑’Ë‡°‘¥¢÷Èπ

7.2 °“√µ√«® Õ∫À“‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥
·¬°‡™◊ÈÕ„ππÈ”À¡—°™’«¿“æ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

‚¥¬„™â selective medium ¢Õß‡™◊ÈÕ∑’ËµâÕß°“√∑¥ Õ∫
·≈–µ√«®‡Õ°≈—°…≥å¢Õß‡™◊ÈÕ∑’Ë‡°‘¥¢’Èπ¥â«¬ biochemical
test ¥—ßπ’È ( ÿ¡“≈’, 2542)

E. coli: Eosin Methylene Blue
(EMB) agar, TSI (Triple
Sugar Iron) agar slant,
Indole; Methyl Red; Voges-
Proskauer; Citrate (IMViC)
test

S. aureus: Mannital salt agar, Catalase
test, Coagulase test

S. typhi: Bismuth sulfite (BS) agar,
Xylose Lysine Deoxycholate
(XLD) agar, Hektoen Enteric
(HE) agar, TSI agar, Lysine
Iron (LI) agar slant, Urease
test, Lysine Decarboxylase
test, IMViC test

     C. perfringens: Tryptose-sulfide cycloserine
(TSC) agar, Lecitinase test,
Carbohydrate fermentation,
Motility test, Stormy fer-
mentation
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º≈°“√∑¥≈Õß
1. ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

1.1 ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬åÀ¡—°¢Õß “√ °—¥æ◊™
º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ L. casei ¢Õß

 “√ °—¥°√–‚¥π µ‘È«·≈–‡¡Á° ∑’Ë§«“¡‡¢â¡¢âπ 25, 50
·≈– 100 ¡§°./¡≈. æ∫«à“ “√ °—¥∑ÿ°§«“¡‡¢â¡¢âπ
¢Õßæ◊™∑—Èß 3 ™π‘¥‰¡à¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ L. casei · ¥ß«à“
 “¡“√∂π”‡™◊ÈÕ L. casei ¡“„™â‡ªìπ‡™◊ÈÕ‡√‘Ë¡µâπ„π°“√
À¡—°‰¥â À√◊Õ “¡“√∂π”æ◊™∑—Èß 3 ™π‘¥π’È¡“∑”‡ªìππÈ”
À¡—°™’«¿“æ‰¥â

   1.2 ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß “√ °—¥æ◊™
     º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß
 “√ °—¥æ◊™ · ¥ß„πµ“√“ß∑’Ë 1 ́ ÷Ëß “√ °—¥®“°°√–‚¥π
µâ“π®ÿ≈™’æ¥’∑’Ë ÿ¥ ‚¥¬æ∫«à“¡’º≈µàÕ‡™◊ÈÕ B. subtilis, S.
aureus, S. epidermidis ·≈– S. typhi  à«π “√
 °—¥µ‘È«¡’º≈‡©æ“–µàÕ‡™◊ÈÕ·°√¡∫«° §◊Õ S. aureus ·≈–
 “√ °—¥‡¡Á°¡’º≈¥’µàÕ·°√¡≈∫ §◊Õ S. typhi ·µà„π
§«“¡‡¢â¡¢âπ¢π“¥ Ÿß (100 ¡§°./¡≈.) „Àâº≈µàÕ
B. subtilis ‰¥â

1.3 ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫¢ÕßπÈ”À¡—°™’«¿“æ
∑’ËÀ¡—°π“π 1 ‡¥◊Õπ

º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß
πÈ”À¡—°™’«¿“æ · ¥ß„πµ“√“ß∑’Ë 2-4 æ∫«à“ πÈ”À¡—°
™’«¿“æ®“°°√–‚¥π Ÿµ√∑’Ë 1- æ◊™·≈–πÈ”µ“≈ ·≈– Ÿµ√
2 - æ◊™ πÈ”µ“≈·≈–®ÿ≈‘π∑√’¬åÀ¡—° æ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ
B. subtilis, S. aureus, E. coli, S. typhi ·≈–
P. aeruginosa (µ“√“ß∑’Ë 2)  à«ππÈ”À¡—°™’«¿“æ
®“°µ‘È«∑ÿ° Ÿµ√‰¡àæ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ  (µ“√“ß∑’Ë 3)   „π
¢≥–∑’ËπÈ”À¡—°™’«¿“æ®“°‡¡Á° Ÿµ√∑’Ë 1 - æ◊™ ·≈–πÈ”µ“≈
·≈– Ÿµ√ 2 - æ◊™ πÈ”µ“≈·≈–®ÿ≈‘π∑√’¬åÀ¡—° æ∫
ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis, S. aureus ·≈– S. typhi
(µ“√“ß∑’Ë 4)

2. ‡™◊ÈÕ L. casei „ππÈ”À¡—°™’«¿“æ∑’Ë√–¬–‡«≈“
µà“ßÊ

º≈°“√µ√«®‡™◊ÈÕ L. casei „ππÈ”À¡—°™’«¿“æ „π
™à«ß√–¬–‡«≈“°“√À¡—° —ª¥“Àå∑’Ë 0-9 ·≈–√–¬–‡«≈“
‡¥◊Õπ∑’Ë 3 ·≈– 4 º≈· ¥ß„πµ“√“ß∑’Ë 5-7 ª√“°Ø«à“
πÈ”À¡—°™’«¿“æ®“°°√–‚¥π µ‘È« ·≈–‡¡Á°  “¡“√∂
µ√«®æ∫ L. casei ¿“¬„π‡¥◊Õπ·√° (ª√–¡“≥ 4
 —ª¥“Àå)

µ“√“ß∑’Ë 1 ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥°√–‚¥π µ‘È« ·≈–‡¡Á°

 “√µ—«Õ¬à“ß
(¡§°./¡≈.)
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À¡“¬‡Àµÿ : -  À¡“¬∂÷ß ‰¡à¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

+ À¡“¬∂÷ß ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

25 - + - - + - -
°√–‚¥π 50 + + - - + - -

100 + + + - + - -

25 - + - - - - -
µ‘È« 50 - + - - - - -

100 - + - - - - -

25 - - - - + - -
‡¡Á° 50 - - - - + - -

100 + - - - + - -

Chloramphenicol 30 + + + + + + -

Tetracycline 30 + + + + + + -

Amphotericin B 3 - - - - - - +
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µ“√“ß∑’Ë 2 ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ®“°°√–‚¥π
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æ◊™ + πÈ”µ“≈ 4.13 + + - + + + -

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 4.20 + + - + + + -

πÈ”µ“≈ 3.17 - - - - - - -

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 2.86 - - - - - - -

pH

µ“√“ß∑’Ë 3 ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ®“°µ‘È«
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æ◊™ + πÈ”µ“≈ 3.24 - - - - - - -

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 3.25 - - - - - - -

πÈ”µ“≈ 2.96 - - - - - - -

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 2.84 - - - - - - -

pH

µ“√“ß∑’Ë 4 ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ®“°‡¡Á°
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æ◊™ + πÈ”µ“≈ 3.72 + + - - + - -

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 3.69 + + - - + - -

πÈ”µ“≈ 3.62 - - - - - - -

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° 3.24 - - - - - - -

pH

À¡“¬‡Àµÿ : -  À¡“¬∂÷ß ‰¡à¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

+ À¡“¬∂÷ß ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ
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µ“√“ß∑’Ë 5 ‡™◊ÈÕ L. casei „ππÈ”À¡—°™’«¿“æ®“°°√–‚¥π

æ◊™ + πÈ”µ“≈ / / / x x x x x x x x x

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / x x x x x x x x x

πÈ”µ“≈ x x x x x x x x x x x x

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / x x x x x x x x x

 Ÿµ√ w0 w1 w2 w3 w4 w5 w6 w7 w8 w9 m3 m4
√–¬–‡«≈“¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë∑¥ Õ∫

3. ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡ ·≈–∑¥ Õ∫À“
‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥„ππÈ”À¡—°™’«¿“æ

3.1 ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡ ¥â«¬«‘∏’ spread plate
º≈°“√µ√«® Õ∫À“ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡

„ππÈ”À¡—°™’«¿“æ Ÿµ√∑’Ë 2 ®“°°√–‚¥π µ‘È« ·≈–‡¡Á°

µ“√“ß∑’Ë 6 ‡™◊ÈÕ L. casei „ππÈ”À¡—°™’«¿“æ®“°µ‘È«

 Ÿµ√ w0 w1 w2 w3 w4 w5 w6 w7 w8 w9 m3 m4
√–¬–‡«≈“¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë∑¥ Õ∫

æ◊™ + πÈ”µ“≈ / / / / x x x x x x x x

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / / x x x x x x x x

πÈ”µ“≈ x x x x x x x x x x x x

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / / x x x x x x x x

µ“√“ß∑’Ë 7 ‡™◊ÈÕ L. casei „ππÈ”À¡—°™’«¿“æ®“°‡¡Á°

À¡“¬‡Àµÿ :  / À¡“¬∂÷ß  æ∫‡™◊ÈÕ L. casei
x À¡“¬∂÷ß  ‰¡àæ∫‡™◊ÈÕ L. casei
m À¡“¬∂÷ß  ‡¥◊Õπ∑’Ë

w À¡“¬∂÷ß   —ª¥“Àå∑’Ë

 Ÿµ√ w0 w1 w2 w3 w4 w5 w6 w7 w8 w9 m3 m4
√–¬–‡«≈“¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë∑¥ Õ∫

æ◊™ + πÈ”µ“≈ / / / / / x x x x x x x

æ◊™ + πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / / x x x x x x x x

πÈ”µ“≈ x x x x x x x x x x x x

πÈ”µ“≈ + ®ÿ≈‘π∑√’¬åÀ¡—° / / / / x x x x x x x x

„π —ª¥“Àå∑’Ë 1 ¢Õß°“√À¡—° º≈®“°µ“√“ß∑’Ë 8 æ∫«à“
πÈ”À¡—°™’«¿“æ∑—Èß “¡™π‘¥ ¡’®ÿ≈‘π∑√’¬åªπ‡ªóôÕπ„π
ª√‘¡“≥„°≈â‡§’¬ß°—π
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µ“√“ß∑’Ë 8 ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡„ππÈ”À¡—°™’«¿“æ®“°æ◊™ 3 ™π‘¥∑’ËÀ¡—°‰«â 1  —ª¥“Àå

‡ªìπµâπ (Marshall, 1987) ‚¥¬°√¥Õ‘π∑√’¬å®–¡’ƒ∑∏‘Ï
µâ“π®ÿ≈™’æ∑’Ë‰¡à∑π°√¥∫“ß™π‘¥ ‡™àπ Bacillus spp.,
E. coli ·≈– Pseudomonas spp.   πÈ”À¡—°™’«¿“æ
¥—ß∑’Ëª√“°Ø„πµ“√“ß∑’Ë 2-4 ¡’ ¿“«–‡ªìπ°√¥¡“° ´÷Ëß
‰¡à‡À¡“–·°à°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å∑’Ë‰¡à∑π°√¥ (¬»«’√å,
2549)  à«π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å  “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠‡µ‘∫‚µ¢Õß S. aureus, S. typhimurium,
E. coli ·≈– C. perfringens (»»‘∏√, 2548)
 “√·∫§‡∑Õ√‘‚Õ´‘π‡ªìπ‚ª√µ’π∑’Ë √â“ß®“°·∫§∑’‡√’¬°≈ÿà¡
Lactobacillus ¡’ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ®ÿ≈™’æ∫“ß™π‘¥
L. casei  “¡“√∂ √â“ß Caseicin 80 (Buckenhuskes,
1993)

πÈ”À¡—°™’«¿“æ ∑’Ë‡µ√’¬¡µ“¡«‘∏’¿Ÿ¡‘ªí≠≠“™“«∫â“π
§◊Õ ‡µ‘¡À—«‡™◊ÈÕ ( Ÿµ√ 2: æ◊™+πÈ”µ“≈+‡™◊ÈÕ) „Àâƒ∑∏‘Ï
µâ“π®ÿ≈™’æ‰¡àµà“ß®“° Ÿµ√∑’Ë‰¡à‡µ‘¡À—«‡™◊ÈÕ ( Ÿµ√ 1:
æ◊™+πÈ”µ“≈) Õ“®‡ªìπº≈¡“®“°ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õßæ◊™
·≈– “√∑’Ë‡°‘¥®“°°√–∫«π°“√À¡—° ‡π◊ËÕß®“°„π
∏√√¡™“µ‘æ◊™º—°®–¡’®ÿ≈‘π∑√’¬åµ“¡∏√√¡™“µ‘∑’Ë¡’
§ÿ≥ ¡∫—µ‘„π°“√À¡—°Õ¬Ÿà¥â«¬ (Gilliland, 1986) ®–
‡ÀÁπ‰¥â®“°º≈°“√∑¥ Õ∫À“‡™◊ÈÕ L. casei „ππÈ”À¡—°
™’«¿“æ æ∫«à“πÈ”À¡—°™’«¿“æ Ÿµ√∑’Ë 1 æ∫‡™◊ÈÕ L. casei
¥—ßπ—Èπ °“√‡µ√’¬¡πÈ”À¡—°™’«¿“æ À“°¡’æ◊™·≈–πÈ”µ“≈
‡ªìπÕß§åª√–°Õ∫∑’Ë‡À¡“– ¡ ®–‡°‘¥°√–∫«π°“√
À¡—°‰¥â

πÕ°®“°π’È º≈°“√»÷°…“√–¬–‡«≈“°“√¡’™’«‘µ
¢Õß®ÿ≈‘π∑√’¬åÀ¡—° æ∫«à“„ππÈ”À¡—°™’«¿“æ¢Õß
°√–‚¥π®–æ∫‡™◊ÈÕ L. casei ®π∂÷ß —ª¥“Àå∑’Ë 2 ¢Õß
°“√À¡—°  à«ππÈ”À¡—°™’«¿“æ¢Õßµ‘È«·≈–‡¡Á°®–æ∫
‡™◊ÈÕ®π∂÷ß —ª¥“Àå∑’Ë 3 ¢Õß°“√À¡—° °“√À¡—°‡ªìπ
‡«≈“π“π ®–∑”„Àâ “√Õ“À“√∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠
¢Õß‡™◊ÈÕÀ¡¥‰ª ‡™◊ÈÕ®÷ß‡¢â“ Ÿà death phase ¥—ßπ—Èπ
À“°µâÕß°“√π”‰ª∫√‘‚¿§‡æ◊ËÕ„Àâ‰¥âª√–‚¬™πå¢Õß

πÈ”À¡—°™’«¿“æ¢Õßæ◊™ ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬/¡≈. ª√‘¡“≥‡™◊ÈÕ√“/¡≈. ª√‘¡“≥®ÿ≈‘π∑√’¬å√«¡/¡≈.

‡¡Á° 1.59x104 0.83x104 2.42x104

µ‘È« 2.66x103 0.01x103 2.67x103

°√–‚¥π 1.23x103 0.02x103 1.25x103

   3.2 °“√µ√«® Õ∫‡™◊ÈÕ°àÕ‚√§
º≈°“√µ√«® Õ∫‡™◊ÈÕ S. aureus, E. coli,

S. typhi ·≈– C. perfringens „ππÈ”À¡—°™’«¿“æ®“°
°√–‚¥π µ‘È« ·≈–‡¡Á° ‰¡àæ∫‡™◊ÈÕ∑—Èß 4 ¥—ß°≈à“«

«‘®“√≥åº≈°“√∑¥≈Õß
º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’ææ∫«à“ πÈ”À¡—°

™’«¿“æ®“°°√–‚¥π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis,
S. aureus, S. typhi, E. coli  ·≈– P. aeruginosa
 à«π “√ °—¥°√–‚¥π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis,
S. aureus ·≈– S. typhi  ‡∑à“π—Èπ º≈°“√«‘®—¬¡’§«“¡
 Õ¥§≈âÕß∫“ß à«π°—∫ß“π«‘®—¬¢Õßª“®“√’¬å·≈–°√™π°
(2548) ∑’Ëæ∫«à“ “√ °—¥¥â«¬ ethyl acetate ¢Õß
°√–‚¥π¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus, E. coli ·≈–
B. cereus  à«π “√ °—¥¥â«¬ methanol ¢Õß°√–‚¥π
¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus, E. coli, B. cereus,
P. aeruginosa ·≈– Salmonella typhimurium

πÈ”À¡—°™’«¿“æ®“°‡¡Á°¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis,
S. typhi ·≈– S. aureus „π¢≥–∑’Ë “√ °—¥‡¡Á°¡’ƒ∑∏‘Ï
µâ“π‡©æ“–‡™◊ÈÕ S. aureus  à«π “√ °—¥µ‘È«¡’ƒ∑∏‘Ï
µâ“π‡™◊ÈÕ S. aureus ·µàπÈ”À¡—°™’«¿“æ®“°µ‘È«‰¡à¡’
ª√– ‘∑∏‘¿“æ„π°“√µâ“π®ÿ≈‘π∑√’¬å∑¥ Õ∫∑ÿ°™π‘¥
º≈°“√«‘®—¬¡’§«“¡ Õ¥§≈âÕß∫“ß à«π°—∫ß“π«‘®—¬¢Õß
‡°»√‘π·≈–§≥– (2549) ∑’Ëæ∫«à“ “√ °—¥¥â«¬ ethanol
¢Õß‡¡Á°¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ B. subtilis, S. aureus ·≈–
Streptococcus  faecalis  “√ °—¥¥â«¬ methanol ¢Õß
µ‘È«¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus ·≈– S. faecalis

 “‡Àµÿ∑’ËπÈ”À¡—°™’«¿“æ à«π„À≠à¡’ƒ∑∏‘Ïµâ“π
®ÿ≈™’æ¥’°«à“ “√ °—¥æ◊™ Õ“®‡π◊ËÕß¡“®“° “√∑’Ë‡°‘¥
®“°ªØ‘°‘√‘¬“°“√À¡—° Õ“∑‘‡™àπ °√¥Õ‘π∑√’¬å, ‰Œ‚¥√‡®π
‡ªÕ√åÕÕ°‰´¥å ·≈–·∫§‡∑Õ√‘‚Õ ‘́π∑’Ë‡™◊ÈÕº≈‘µÕÕ°¡“
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probiotic (‰™¬«—≤πå, 2547) §«√∫√‘‚¿§πÈ”À¡—°
™’«¿“æ„π™à«ß —ª¥“Àå∑’Ë®ÿ≈‘π∑√’¬åÀ¡—°¬—ß¡’™’«‘µ
·≈–À“°‰¡àµâÕß°“√∫√‘‚¿§πÈ”À¡—°™’«¿“æ∑’Ë¡’®ÿ≈‘π∑√’¬å
°Á§«√À≈’°‡≈’Ë¬ß°“√∫√‘‚¿§πÈ”À¡—°™’«¿“æ„π™à«ß‡«≈“
¥—ß°≈à“« º≈°“√µ√«® Õ∫À“‡™◊ÈÕ°àÕ‚√§ 4 ™π‘¥
§◊Õ S. aureus, E. coli, P. aeruginosa ·≈–
C. perfringens „ππÈ”À¡—°™’«¿“æ ‰¡àæ∫‡™◊ÈÕ∑—ÈßÀ¡¥
π’È  ∑—Èßπ’È Õ“®‡ªìπº≈¡“®“°ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õßæ◊™ À√◊Õ
 “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“°“√À¡—° À√◊Õ Õ“®‡ªìπº≈®“°
°“√‰¡à¡’‡™◊ÈÕ°àÕ‚√§ªπ‡ªóôÕπ√–À«à“ß¢∫«π°“√À¡—°
‡π◊ËÕß®“°‡ªìπ ¿“«–∑’Ë¡’°√¥‡°‘¥¢÷Èπ ®–™à«¬¬—∫¬—Èß
°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å°àÕ‚√§‰¥â ·µàÕ“®∑”„Àâ‡™◊ÈÕ√“
‡®√‘≠‰¥â¥’ (ÕßÕ“®·≈–‰™¬«—≤πå, 2546)
     µ“¡¡“µ√∞“πº≈‘µ¿—≥±å™ÿ¡™π¢Õß°√–∑√«ß
Õÿµ “À°√√¡ ∑’Ë ¡º™. 481/2547 °”Àπ¥¡“µ√∞“π
¢ÕßπÈ”À¡—°™’«¿“æ ‚¥¬¡’√“¬≈–‡Õ’¬¥¢Õß‡°≥±å
®ÿ≈‘π∑√’¬å §◊Õ µâÕß‰¡àæ∫ S. aureus, Salmonella,
C. perfringens ·≈–ª√‘¡“≥ E. coli ‡¡◊ËÕµ√«®¥â«¬«‘∏’
MPN µâÕßπâÕ¬°«à“ 2.2 µàÕµ—«Õ¬à“ß 100 ¡≈. ·≈–
ª√‘¡“≥¬’ µå·≈–√“ µâÕß‰¡à‡°‘π 100 µàÕµ—«Õ¬à“ß 1 ¡≈.
 à«π‡°≥±å¡“µ√∞“π¢Õß‡§√◊ËÕß¥◊Ë¡„π¿“™π–∫√√®ÿ
∑’Ëªî¥ π‘∑ µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢©∫—∫∑’Ë 214
æ.». 2543 µâÕß‰¡à¡’®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥‚√§ µâÕßµ√«®
‰¡àæ∫ E. coli ‰¡à¡’¬’ µå·≈–‡™◊ÈÕ√“ ·≈–ª√‘¡“≥ coliform
bacteria ‡¡◊ËÕµ√«®¥â«¬«‘∏’ MPN µâÕßπâÕ¬°«à“ 2.2
µàÕ‡§√◊ËÕß¥◊Ë¡ 100 ¡≈. ·≈–‡°≥±å¡“µ√∞“πÕ“À“√
æ√âÕ¡∫√‘‚¿§µ“¡ª√–°“»°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å
√–∫ÿ«à“ µâÕß‰¡à¡’¬’ µå·≈–‡™◊ÈÕ√“ ·≈–¡’ª√‘¡“≥
®ÿ≈‘π∑√’¬å‚¥¬√«¡πâÕ¬°«à“ 1x106/¡≈. (‰™¬«—≤πå, 2547)
‡¡◊ËÕµ√«® Õ∫ª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬√«¡ ·≈–‡™◊ÈÕ√“
„ππÈ”À¡—°™’«¿“æ∑—Èß “¡™π‘¥ æ∫«à“¡’ª√‘¡“≥‡™◊ÈÕ√“
‡°‘π‡°≥±å∑’Ë°”Àπ¥ ¥—ßπ—Èπ À“°µâÕß°“√‡µ√’¬¡
πÈ”À¡—°™’«¿“æ‡æ◊ËÕ°“√∫√‘‚¿§À√◊Õ‡ªìπ ‘π§â“„π√–¥—∫
Õÿµ “À°√√¡ §«√µâÕß√–«—ß°“√ªπ‡ªóôÕπ®“°‡™◊ÈÕ√“
À√◊Õæ—≤π“„Àâ¡’ “√µâ“π‡™◊ÈÕ√“„π Ÿµ√ ‡æ√“–‡™◊ÈÕ√“
·≈–¬’ µå “¡“√∂æ∫‰¥â∑—Ë«‰ª„πº—° º≈‰¡â·≈–
 ‘Ëß·«¥≈âÕ¡

 √ÿªº≈°“√∑¥≈Õß
ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ®“°°√–‚¥π

·≈–‡¡Á° Õ¥§≈âÕß°—∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥ ·µà
πÈ”À¡—°™’«¿“æ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ‰¥âÀ≈“¬™π‘¥°«à“  à«π
πÈ”À¡—°™’«¿“æ®“°µ‘È«‰¡à¡’ª√– ‘∑∏‘¿“æ„π°“√µâ“π
®ÿ≈‘π∑√’¬å∑¥ Õ∫∑ÿ°™π‘¥ ·µà “√ °—¥µ‘È«¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ
S. aureus ∑—Èßπ’È ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢ÕßπÈ”À¡—°™’«¿“æ
Õ“®‡°‘¥®“° “√∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“°“√À¡—° ·≈–
§«“¡‡ªìπ°√¥¢ÕßπÈ”À¡—°™’«¿“æ æ◊™º—°æ◊Èπ∫â“π
Õ’ “π∑’Ë‡À¡“– ”À√—∫‡µ√’¬¡‡ªìππÈ”À¡—°™’«¿“æ‡æ◊ËÕ
„Àâ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¥’∑’Ë ÿ¥ §◊Õ °√–‚¥π ·≈–‡¡Á° µ“¡
≈”¥—∫ ¥—ßπ—Èπ°“√‡µ√’¬¡πÈ”À¡—°™’«¿“æ‡æ◊ËÕ°“√
∫√‘‚¿§§«√æ‘®“√≥“∂÷ß§ÿ≥ª√–‚¬™πå·≈– “√ ”§—≠∑’Ë
¡’„πæ◊™‡ªìπÀ≈—° ‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±å∑’Ë¡’§ÿ≥§à“µàÕ°“√
∫√‘‚¿§  à«π°√–∫«π°“√À¡—°∑’Ë‡µ√’¬¡µ“¡«‘∏’¿Ÿ¡‘
ªí≠≠“™“«∫â“π ·∫∫„™âÀ—«‡™◊ÈÕ ( Ÿµ√∑’Ë 2) ·≈–‰¡à„™â
À—«‡™◊ÈÕ ( Ÿµ√ 1) „Àâƒ∑∏‘Ïµâ“π®ÿ≈™’æ‰¡à·µ°µà“ß°—π
™à«ß‡«≈“∑’Ë§«√∫√‘‚¿§πÈ”À¡—°™’«¿“æ„Àâ‰¥âª√–‚¬™πå®“°
probiotic §◊Õ ™à«ß∑’Ë‡™◊ÈÕÀ¡—°¬—ß¡’™’«‘µ (ª√–¡“≥ 2-3
 —ª¥“ÀåÀ≈—ß°“√À¡—°) ·≈–πÈ”À¡—°™’«¿“æ®“°æ◊™
∑—Èß 3 ™π‘¥ µ√«®‰¡àæ∫‡™◊ÈÕ S. aureus, E. coli,
P. aeruginosa ·≈– C. perfringens  ·µà¡’ª√‘¡“≥
‡™◊ÈÕ√“‡°‘π‡°≥±å∑’Ë°”Àπ¥ ¥—ßπ—Èπ®÷ß§«√¡’°“√«‘®—¬
‡æ◊ËÕæ—≤π“°√–∫«π°“√º≈‘µπÈ”À¡—°™’«¿“æ„Àâ‰¥â
º≈‘µ¿—≥±å∑’Ë¡’§«“¡ª≈Õ¥¿—¬·≈–¡’§ÿ≥§à“µàÕ°“√
∫√‘‚¿§µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°ß∫ª√–¡“≥‡ß‘π

√“¬‰¥â¢Õß¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’ ª√–®”ªï 2547
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ºŸâ™à«¬«‘®—¬∑—Èß 3 ∑à“π §◊Õ π“ß “«
Õ¿‘≠≠“ ∂’ Ÿß‡π‘π, π“ß “«ªî¬∏‘¥“ √—°æß…å ·≈–
π“ß “«∏—≠ ‘π’ ®”ª“≈Õ¬
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