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∫∑§—¥¬àÕ

°“√»÷°…“·∫§∑’‡√’¬·≈§µ‘°„πº≈‘µ¿—≥±å·Àπ¡ª≈“æ√âÕ¡∫√‘‚¿§ ®”π«π 10 µ—«Õ¬à“ß æ∫«à“¡’
ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘° Õ¬Ÿà„π™à«ß 1.2 Ó 107- 4.4 Ó 109 CFU/g ‡¡◊ËÕπ”·∫§∑’‡√’¬·≈§µ‘° ®”π«π 100
‰Õ‚´‡≈∑ ∑’Ë·¬°‰¥â®“°·Àπ¡ª≈“¡“∑¥ Õ∫°“√º≈‘µ “√ ÷́Ëß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‚¥¬«‘∏’
direct agar spot method ∫πÕ“À“√ bacteriocin screening medium (BSM) æ∫«à“¡’·∫§∑’‡√’¬·≈§µ‘°
∑’Ë¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â∑—ÈßÀ¡¥ 36 ‰Õ‚´‡≈∑‡¡◊ËÕπ”·∫§∑’‡√’¬·≈§µ‘°∑’Ë„Àâº≈°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫¥’∑’Ë ÿ¥
®”π«π 12 ‰Õ‚´‡≈∑ ¡“‡≈’È¬ß„πÕ“À“√ MRS broth ·≈–π”‰ª»÷°…“º≈°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ 21 ™π‘¥
‚¥¬«‘∏’ spot-on-lawn æ∫«à“¡’‡æ’¬ß 2 ‰Õ‚´‡≈∑ ∑’Ë √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â §◊Õ ‰Õ‚´‡≈∑ NP3.8
 “¡“√∂¬—∫¬—Èß Bacillus coagulans JCM 2257 ·≈– Listeria innocua ATCC 33090 ‰¥â¥’ (1,600
AU/ml) ·≈–‰Õ‚´‡≈∑ NP5.4  “¡“√∂¬—∫¬—Èß Lactobacillus (Lb) sakei JCM 1157 ‰¥â¥’ (3,200 AU/ml)
 “√¬—∫¬—Èß∑’Ë √â“ß®“° NP3.8 ·≈– NP5.4 ®– Ÿ≠‡ ’¬ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‚¥¬‡Õπ‰´¡å¬àÕ¬
‚ª√µ’πÀ≈“¬™π‘¥ ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 121 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ ‡¡◊ËÕª√—∫ pH ‡ªìπ 6.5 ·µà “√
¬—∫¬—Èß∑’Ëº≈‘µ‰¥â‡¡◊ËÕ¡’°“√„Àâ§«“¡√âÕπ Ÿß¬—ß§ß· ¥ßª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ ‡¡◊ËÕª√—∫ pH ‡ªìπ
3.0 ÷́Ëß®“°§ÿ≥ ¡∫—µ‘¢Õß “√∑’Ëº≈‘µ®“°·∫§∑’‡√’¬·≈§µ‘°∑—Èß 2 ‰Õ‚´‡≈∑¥—ß°≈à“« ®÷ß¬◊π¬—π‰¥â«à“ “√¬—∫¬—Èß
∑’Ëº≈‘µÕ¬Ÿà„π°≈ÿà¡·∫§∑’√‘‚Õ ‘́π °“√∑¥ Õ∫‡Õ°≈—°…≥å‡∫◊ÈÕßµâπ‚¥¬„™â™ÿ¥∑¥ Õ∫ API 50 CH æ∫«à“
‰Õ‚´‡≈∑ NP3.8 ¡’§«“¡§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lb. plantarum (99.9%) ·≈–‰Õ‚´‡≈∑ NP5.4 ¡’§«“¡
§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lactococcus (Lc.) lactis subsp. lactis (92.6%)

1¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
2¿“§«‘™“‡∑§‚π‚≈¬’°“√À¡—° §≥–Õÿµ “À°√√¡‡°…µ√  ∂“∫—π‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“‡®â“§ÿ≥∑À“√≈“¥°√–∫—ß
*ºŸâπ‘æπ∏åª√– “πß“π, e-mail: noppadolm@swu.ac.th
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‡¡◊ËÕ∑”°“√∑¥≈Õß„™â·∫§∑’‡√’¬·≈§µ‘° 2  “¬æ—π∏ÿå ∑’Ë “¡“√∂ √â“ß·∫§∑’√‘‚Õ´‘π¡“„™â‡ªìπ°≈â“
‡™◊ÈÕ„π°“√∑”º≈‘µ¿—≥±å·Àπ¡ª≈“ ‡ª√’¬∫‡∑’¬∫°—∫·Àπ¡ª≈“∑’ËÀ¡—°·∫∫∏√√¡™“µ‘ æ∫«à“ Lb. plantarum
(NP3.8) ∑”„Àâ‡°‘¥°√–∫«π°“√À¡—°∑’Ë√«¥‡√Á«∑’Ë ÿ¥ πÕ°®“°π’È°“√„™â°≈â“‡™◊ÈÕ∑’Ë “¡“√∂ √â“ß·∫§∑’√‘‚Õ ‘́π
∑—Èß 2  “¬æ—π∏ÿå §◊Õ Lb. plantarum (NP3.8) ‡ªìπ‡™◊ÈÕ„π°“√À¡—°·Àπ¡ª≈“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05) „π°“√∑¥ Õ∫¥â“πª√– “∑ —¡º— ¢Õß√ ™“µ‘‡ª√’¬∫‡∑’¬∫°—∫·Àπ¡ª≈“
∑’ËÀ¡—°·∫∫∏√√¡™“µ‘ ·µà· ¥ßº≈·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ‚¥¬¡’§«“¡™Õ∫¡“°
°«à“·Àπ¡ª≈“∑’Ë„™â Lc. lactis subsp. lactis (NP5.4) ‡ªìπ°≈â“‡™◊ÈÕ

§” ”§—≠: ·∫§∑’‡√’¬·≈§µ‘° ·∫§∑’√‘‚Õ´‘π ·Àπ¡ª≈“
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Isolation and Identification of Bacteriocin-Producing
Lactic Acid Bacteria from Minced Fermented Fish

(Nham Pla)

Noppadol Mettametha1*, Somjai Siripoke1 and Adisorn Swetwiwathana2

ABSTRACT

Ten samples of retailed ready to eat minced fermented fish (Nham Pla) were investigated.
It was revealed that the amount of lactic acid bacteria for these ready-to-eat samples were
between 1.2 Ó 107 -4.4 Ó 109 CFU/g. One hundred strains of isolated lactic acid bacteria from
the 10 samples of Nham Pla were tested for the production of antagonistic activity by direct agar
spot method on bacteriocin screening medium (BSM). It was shown that 36 isolates were active
against bacterial indicators. Among these, 12 isolates which showed the best antagonistic activity
were selected to test their abilities for bacteriocin production in the MRS broth against 21
indicator strains by using spot-on-lawn method. The results show that supernatants from only
2 isolates exhibited activity against the sample indicators: 1) isolate NP3.8 was found to be
good inhibitor against Bacillus coagulans JCM 2257 and Listeria innocua ATCC 33090
(1,600 AU/ml); and 2) isolate NP5.4 was found to be a good inhibitor against Lactobacillus
(Lb.) sakei JCM 1157 (3,200 AU/ml). The antimicrobial substances produced by NP3.8 and
NP5.4 stopped their activities when subjected to various proteases and heating at 121°C for
15 min when adjusted to pH 6.5, but the activity of the substances was seemingly heat stable
when each supernatant was adjusted to pH 3.0. According to these characteristics, thus, the
obtained antimicrobial substances in the culture supernatant of these 2 isolates were defined as
bacteriocins. According to the API 50 CHL identification system, strains NP3.8 and NP5.4
were identified as Lb. plantarum with 99.9% identity and Lactococcus (Lc.) lactis subsp.
lactis with 92.6% identity, respectively.

1Department of Biology, Faculty of Science, Srinakharinwirot University
2Department of Fermentation Technology, Faculty of Agro Industry, King Mongkutûs Institute of Technology
Ladkrabang.

*Corresponding author, e-mail: noppadolm@swu.ac.th
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When using these 2 strains of bacteriocin-producing LAB as starter cultures for
Nham Pla production compared to natural fermentation samples, Lb. plantarum (NP3.8) resulted
in the most rapid fermentation period. Of the 2 bacteriocin-producing LAB as starter cultures,
Lb. plantarum (NP3.8) exhibited no significant (P > 0.05) organoleptic preferability to the
naturally fermented product, but was revealed to be significantly (P ≤ 0.05) more preferable
than using Lc. lactis subsp. lactis (NP5.4) as a starter.

Keywords: Lactic acid bacteria, bacteriocin, minced fermented fish (Nham Pla)
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∫∑π”
Õ“À“√À¡—°æ◊Èπ‡¡◊Õß¢Õßª√–‡∑»‰∑¬¡’À≈“¬™π‘¥ ´÷Ëß‡°‘¥®“°°“√À¡—°µ“¡∏√√¡™“µ‘ ‚¥¬Õ“»—¬

‡™◊ÈÕ∑’Ëµ‘¥¡“°—∫«—µ∂ÿ¥‘∫ ·µàµâÕß§«∫§ÿ¡ ¿“«–°“√À¡—°„Àâ‡À¡“– ¡ Õ“À“√À¡—°‡À≈à“π’È ‰¥â·°à ·Àπ¡
‰ â°√Õ°‡ª√’È¬«  â¡øí° ª≈“√â“¢â“«À¡“° º—°¥Õß ‡ªìπµâπ [1] ®ÿ≈‘π∑√’¬å∑’Ë¡’∫∑∫“∑ ”§—≠„π°“√À¡—°‚¥¬∑—Ë«‰ª
‰¥â·°à ·∫§∑’‡√’¬·≈§µ‘° (Lactic acid bacteria) ·∫§∑’‡√’¬„π°≈ÿà¡π’È®–‡ª≈’Ë¬ππÈ”µ“≈À√◊Õ§“√å‚∫‰Œ‡¥√µ
„πÕ“À“√„Àâ‡ªìπ°√¥·≈§µ‘° Õ“À“√®÷ß¡’§à“ pH ≈¥≈ß¡’√ ‡ª√’È¬« ·≈–¡’º≈™à«¬„π°“√∂πÕ¡Õ“À“√ [2]

 “√∑’Ë·∫§∑’‡√’¬·≈§µ‘° √â“ß¢÷ÈπÀ≈“¬™π‘¥¡’∫∑∫“∑„π°“√∂πÕ¡Õ“À“√ ‡™àπ ‰Œ‚¥√‡®π‡ªÕ√å-
ÕÕ°‰´¥å ‰¥Õ–´’∑‘≈ §“√å∫Õπ‰¥ÕÕ°‰´¥å ·∫§∑’√‘‚Õ´‘π ·≈–Õ◊ËπÊ ‚¥¬ “√∑’Ë‰¥â√—∫°“√»÷°…“«‘®—¬¡“°∑’Ë ÿ¥
§◊Õ ·∫§∑’√‘‚Õ ‘́π [3] ÷́Ëß‡ªìπ “√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’‚§√ß √â“ß‡ªìπ‚ª√µ’πÀ√◊Õ‡ªª‰∑¥å ‡π◊ËÕß®“°
·∫§∑’‡√’¬·≈§µ‘°‡ªìπ·∫§∑’‡√’¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√º≈‘µÕ“À“√À¡—°™π‘¥µà“ßÊ ´÷Ëß¡πÿ…¬å∫√‘‚¿§¡“‡ªìπ‡«≈“
π“π·≈â« ¥—ßπ—ÈπºŸâ∫√‘‚¿§ à«π„À≠à®÷ß¬Õ¡√—∫«à“·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â®“°Õ“À“√À¡—°‡ªìπ food-grade
organism ∑’Ëª≈Õ¥¿—¬ (general recognized as safe, GRAS) „™â‡µ‘¡≈ß„πÕ“À“√‰¥â [4]

·∫§∑’√‘‚Õ´‘π®“°·∫§∑’‡√’¬·≈§µ‘° à«π„À≠à®–¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ “¬æ—π∏ÿå∑’Ë„°≈â™‘¥°—∫
·∫§∑’‡√’¬·≈§µ‘°™π‘¥∑’Ë √â“ß·∫§∑’√‘‚Õ´‘ππ—Èπ ¡’√“¬ß“π«à“·∫§∑’√‘‚Õ´‘π®“°·∫§∑’‡√’¬·≈§µ‘°∫“ß™π‘¥¬—∫¬—Èß
·∫§∑’‡√’¬·°√¡∫«°∑’Ë°àÕ‚√§Õ“À“√‡ªìπæ‘…‰¥â ‡™àπ Bacillus cereus, Clostridium botulinum, Listeria
monocytogenes ·≈– Staphylococcus aureus ∑”„Àâ¡’ºŸâ π„®»÷°…“‡°’Ë¬«°—∫·∫§∑’‡√’¬·≈§µ‘°∑’Ëº≈‘µ
·∫§∑’√‘‚Õ ‘́π‰¥â®“°º≈‘µ¿—≥±åÕ“À“√™π‘¥µà“ßÊ °—πÕ¬à“ß°«â“ß¢«“ß ‡æ◊ËÕÀ“·π«∑“ß„π°“√π”¡“„™â‡ªìπ
natural food preservative [5] „π°“√∂πÕ¡Õ“À“√„πÕÿµ “À°√√¡°“√À¡—°µà“ßÊ ·∑π°“√„™â “√‡§¡’°—π
‡ ’¬„πÕ“À“√ ‡™àπ —́≈‡øÕ√å‰¥ÕÕ°‰´¥å °√¥‡∫π‚´Õ‘° °√¥´Õ√å∫‘° ‰π‡µ√∑ ·≈–‰π‰µ√∑å ‡ªìπµâπ πÕ°®“°
π’È·∫§∑’‡√’¬·≈§µ‘°∫“ß™π‘¥¬—ß¡’§ÿ≥ ¡∫—µ‘‡ªìπ ç‚ª√‰∫‚Õµ‘°é (probiotic) ™à«¬∑”„Àâ‡°‘¥§«“¡ ¡¥ÿ≈¢Õß
≈”‰ â ·≈–ªÑÕß°—π‚√§∑âÕß√à«ß®“°‡™◊ÈÕ°àÕ‚√§À≈“¬™π‘¥ [6]

®“°ª√–‚¬™πå¢Õß “√¬—∫¬—Èß®ÿ≈‘π∑√’¬å∑’Ë‰¥â®“°°≈ÿà¡·∫§∑’‡√’¬·≈§µ‘°¥—ß°≈à“« °“√»÷°…“π’È®÷ß¡ÿàß‡πâπ
§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈§µ‘°®“°·Àπ¡ª≈“ ·≈–π”¡“»÷°…“§«“¡ “¡“√∂„π°“√ √â“ß “√¬—∫¬—Èß®ÿ≈‘π∑√’¬å™π‘¥
µà“ßÊ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√π”‰ª„™â‡ªìπ°≈â“‡™◊ÈÕ„π°“√º≈‘µÕ“À“√À¡—°∑’Ëª≈Õ¥¿—¬ ·≈–‡ªìπ·π«∑“ß„π°“√
º≈‘µ·∫§∑’√‘‚Õ´‘π ”À√—∫„™â„π°“√∂πÕ¡Õ“À“√·∑π “√‡§¡’´÷ËßÕ“®‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æµàÕ‰ª [7]

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
µ—«Õ¬à“ß·Àπ¡ª≈“

‡°Á∫µ—«Õ¬à“ß·Àπ¡ª≈“æ√âÕ¡∫√‘‚¿§∑’Ë¡’®”Àπà“¬®“°·À≈àßµà“ßÊ ®”π«π 10 µ—«Õ¬à“ß ®¥∫—π∑÷°
™◊ËÕ¬’ËÀâÕ  ∂“π∑’Ëº≈‘µ ‡°Á∫√—°…“‰«â„π∂—ß§«∫§ÿ¡§«“¡‡¬Áπ¥â«¬πÈ”·¢Áß ·≈â«π”‰ªµ√«®«‘‡§√“–Àå ¡∫—µ‘∑“ß‡§¡’
·≈–®ÿ≈™’««‘∑¬“
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®ÿ≈‘π∑√’¬å∑’Ë„™â„π°“√∑¥ Õ∫
Bacillus (B.) cereus ATCC 11778, B. circulans JCM 2504, B. coagulans JCM

2257, B. subtilis JCM 1465, Escherichia (E.) coli JM 109, Enterococcus (Ent.) faecalis JCM
5803, Kokuria varians LTH 1545, Lis. innocua ATCC 33090, Listeria (Lis.) innocua LTH
3096, Micrococcus luteus IFO 12708, Salmonella (Sal.) Anatum WHO-BKK, Staphylococcus
(Staph.) aureus ATCC 6538, Staph. carnosus LTH 2102, Lactobacillus (Lb.) plantarum ATCC
8014, Lb. sakei JCM 1157, Lactococcus (Lc.) lactis JCM 7638, Lc. lactis subsp. cremoris
TUA 1344L, Leuconostoc (Leu.) mesenteroides JCM 6124, Pediococcus (P.) pentosaceus
JCM 5885, P. pentosaceus JCM 5890, Streptococcus (Strep.) salivarius JCM 5707 √«¡ 21 ™π‘¥

°“√»÷°…“ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°„π·Àπ¡ª≈“
™—Ëßµ—«Õ¬à“ß·Àπ¡ª≈“ 25 °√—¡ ‡®◊Õ®“ß„π 0.85% NaCl ·≈â«π”‰ª spread ∫π MRS agar +

0.5% CaCO3 ∑” 2 ´È” ∫à¡„π anaerobic jar ∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß
µ√«®π—∫‚§‚≈π’∑’Ë¡’«ß„  (clear zone) ®“°§«“¡‡®◊Õ®“ß∑’Ë‡À¡“– ¡  ÿà¡‡°Á∫‡™◊ÈÕµ—«Õ¬à“ß≈– 10 ‚§‚≈π’
·¬°‡ªìπ‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï∫π®“πÕ“À“√·¢Áß MRS agar + 0.5% CaCO3 ·≈–‡°Á∫·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â„π
MRS agar + 1% CaCO3 (deep tube) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬  ‡ªìπ√–¬–‡«≈“ 48 ™—Ë«‚¡ß

°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â ‚¥¬«‘∏’ direct agar spot method
(Fleming et al., 1985) [8]

π”·∫§∑’‡√’¬·≈§µ‘°∑’Ë‡°Á∫„π deep tube ¡“‡æ“–≈ß„π MRS broth ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπº ¡„Àâ‡¢â“°—π À¬¥ 1 ‰¡‚§√≈‘µ√ ≈ß∫π
º‘«Àπâ“Õ“À“√ bacteriocin screening medium (BSM) [9] ∑’Ë·∫àß‡ªìπ™àÕßÊ ™àÕß≈– 1 µ—«Õ¬à“ß π”‰ª∫à¡
„π ¿“«–‰√âÕÕ°´‘‡®π∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

π”‡™◊ÈÕ∑¥ Õ∫ 8 ™π‘¥ §◊Õ E. coli JM 109, Ent. faecalis JCM 5803, Lis. innocua
ATCC 33090, Sal. Anatum WHO-BKK, Staph. aureus ATCC 6538, Lb. sakei JCM 1157,
Lc. lactis JCM 7638 ·≈– Strep. salivarius JCM 5707 ‡æ“–‡≈’È¬ß≈ß„π tryptic soy broth (TSB) +
0.6% yeast extract (YE) À√◊Õ MRS broth ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß ¥Ÿ¥‡™◊ÈÕ∑¥ Õ∫¡“ 2% (100 ‰¡‚§√≈‘µ√)
„ à≈ß„π 1% soft agar ª√‘¡“≥ 5 ¡‘≈≈‘≈‘µ√ (5,000 ‰¡‚§√≈‘µ√) ‡¢¬à“„Àâ‡™◊ÈÕ∑¥ Õ∫°√–®“¬∑—Ë«∂÷ß ‡∑≈ß
∫π®“π‡æ“–‡™◊ÈÕ BSM agar ∑’Ë¡’·∫§∑’‡√’¬·≈§µ‘°∑’ËµâÕß°“√∑¥ Õ∫‡®√‘≠Õ¬Ÿà ∑” 2 ́ È” ∫à¡„π ¿“«–‰√âÕÕ° ‘́‡®π
∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡≈◊Õ°‚§‚≈π’∑’Ë‡°‘¥‚´π„ √Õ∫Ê ¡“∑¥ Õ∫‡Õπ‰´¡å
§–µ–‡≈  ¥â«¬ 3% H2O2 ·≈–π”‰ª¬âÕ¡ ’·°√¡ µ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå
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°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√¬—∫¬—Èß∑’Ë √â“ß®“°·∫§∑’‡√’¬·≈§µ‘°∑’Ë¡’º≈µàÕ‡™◊ÈÕ∑¥ Õ∫™π‘¥µà“ßÊ ‚¥¬«‘∏’
spot-on-lawn (Ennahar et al., 1999) [10]

π”·∫§∑’‡√’¬·≈§µ‘°∑’Ë§—¥‡≈◊Õ°‰¥â¡“‡æ“–≈ß„π MRS broth ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘
30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß ·¬°‡´≈≈åÕÕ°‚¥¬π”‰ª‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 12,000 rpm
π“π 10 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  π” à«π„ ‰ªª√—∫ pH „Àâ‰¥â 6.5 °√Õß¥â«¬‡¡¡‡∫√π ¢π“¥
0.45 ‰¡‚§√‡¡µ√ (Nitrocellulose ∅ 0.45 µm, Millipore, USA) ®“°π—Èππ” à«π„ ∑’Ë‰¥â„ à≈ß„πÀ≈Õ¥
eppendorf ∑’Ëª√“»®“°‡™◊ÈÕ ‡®◊Õ®“ß “√≈–≈“¬∑’Ëºà“π°“√°√Õß·∫∫ 2 fold dilution

π”‡™◊ÈÕ∑¥ Õ∫ 21 ™π‘¥ ‡æ“–≈ß„π 1% soft agar (TSA+0.6% YE À√◊Õ MRS agar) º ¡
„Àâ‡¢â“°—π ·≈â«‡∑∑—∫≈ß∫πº‘«Àπâ“Õ“À“√ NA ∑‘Èß‰«â„ÀâÕ“À“√·¢Áßµ—« ·≈â«·∫àß®“π‡æ“–‡™◊ÈÕ‡ªìπ 10 ™àÕß ¥Ÿ¥
 à«π„ ·µà≈–√–¥—∫§«“¡‡®◊Õ®“ß®“°À≈Õ¥ eppendorf 10 ‰¡‚§√≈‘µ√ À¬¥≈ß∫πº‘«Àπâ“Õ“À“√ π”‰ª∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ( ”À√—∫·∫§∑’‡√’¬·≈§µ‘°∫à¡„π ¿“«–‰√âÕÕ°´‘‡®π)
§”π«≥À“§«“¡‡¢â¡¢âπ¢Õß “√¬—∫¬—Èß®“°√–¥—∫§«“¡‡®◊Õ®“ß Ÿß ÿ¥∑’Ë∑”„Àâ‡°‘¥‚´π„  ‚¥¬®“°°“√∑’Ë¥Ÿ¥ à«π
„ ®“°·µà≈–§«“¡‡®◊Õ®“ß¡“À¬¥≈ß∫πº‘«Àπâ“Õ“À“√ 10 ‰¡‚§√≈‘µ√ ®÷ßµâÕß§Ÿ≥√–¥—∫§«“¡‡®◊Õ®“ß Ÿß ÿ¥∑’Ë
∑”„Àâ‡°‘¥‚´π„ ¥â«¬ 100 ®–‰¥âÀπà«¬‡ªìπ¡‘≈≈‘≈‘µ√ ·≈–‰¥â§à“‡ªìπ Arbitrary Unit (AU/ml)

°“√∑¥ Õ∫¬◊π¬—π«à“ “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‡ªìπ‚ª√µ’π
π” à«π„ ∑’Ë°√Õß‡´≈≈åÕÕ°·≈â«¡“∑¥ Õ∫°—∫‡Õπ‰´¡å¬àÕ¬‚ª√µ’π™π‘¥µà“ßÊ §◊Õ α-chymotrypsin,

ficin, proteinase K ·≈– trypsin §«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ (ª√—∫ pH ‡ªìπ 6.5) ·≈–‡Õπ‰´¡å
protease type XIII ·≈– pepsin (ª√—∫ pH ‡ªìπ 3.0) π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 2
™—Ë«‚¡ß ·≈â«®÷ßπ”‰ª∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‚¥¬«‘∏’ spot-on-lawn ‚¥¬„™â à«π„ ∑’Ëª√—∫ pH 3.0 °—∫
pH 6.5 ‡ªìπ™ÿ¥§«∫§ÿ¡

°“√∑¥ Õ∫°“√∑π§«“¡√âÕπ¢Õß·∫§∑’√‘‚Õ´‘π
π” à«π„ ∑’Ë°√Õß‡´≈≈åÕÕ°·≈â«¡“·∫àß‡ªìπ 2  à«π  à«π·√°ª√—∫ pH ‡ªìπ 3.0 ·≈– à«π∑’Ë Õß

ª√—∫ pH ‡ªìπ 6.5 π”‰ª„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 10 π“∑’ ·≈– 121 Õß»“-
‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èππ”‰ª∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡™◊ÈÕ‚¥¬«‘∏’ spot-on-lawn
‡ª√’¬∫‡∑’¬∫°—∫ à«π„ ∑’Ë‰¡à‰¥âºà“π§«“¡√âÕπ

°“√®”·π°™π‘¥·∫§∑’‡√’¬·≈§µ‘°∑’Ë √â“ß·∫§∑’√‘‚Õ ‘́π‰¥â
‡µ√’¬¡·∫§∑’‡√’¬·≈§µ‘°·¢«π≈Õ¬„πÕ“À“√‡À≈« API 50 CHL π”‰ªÀ¬¥„π™ÿ¥∑¥ Õ∫ API

50 CH test kit (BioMérieux, France) µ√«®º≈·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏å°—∫™π‘¥¢Õß‡™◊ÈÕ„π°≈ÿà¡
·∫§∑’‡√’¬·≈§µ‘° ®“° API 50 CH database
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°“√∑¥ Õ∫∑“ß¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å·Àπ¡ª≈“
∑”°“√»÷°…“√ ™“µ‘∑’Ë¬Õ¡√—∫¡“°∑’Ë ÿ¥¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å·Àπ¡ª≈“ ‚¥¬æ‘®“√≥“ªí®®—¬

§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  §◊Õ  ’ °≈‘Ëπ ‡π◊ÈÕ —¡º—  §«“¡‡ª√’È¬« √ ™“µ‘ §«“¡™Õ∫‚¥¬√«¡ ¢Õß·Àπ¡ª≈“
∑’ËÀ¡—°‚¥¬°≈â“‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘° ‡ª√’¬∫‡∑’¬∫°—∫·Àπ¡ª≈“∑’ËÀ¡—°µ“¡∏√√¡™“µ‘ ‚¥¬„™â«‘∏’∑¥ Õ∫·∫∫
Œ’‚¥π‘° ·∫∫ 9-®ÿ¥ (Hedonic test) [11] „™âºŸâ∑¥ Õ∫∑’Ë‰¥âºà“π°“√Ωñ°Ωπ ·≈–™Õ∫∫√‘‚¿§·Àπ¡ª≈“ ®”π«π
30 §π «“ß·ºπ°“√∑¥≈Õß·∫∫ Randomize Complete Block Design (RCBD) §”π«≥‚¥¬„™â
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª SPSS · ¥ßº≈°“√«‘‡§√“–Àå¥â«¬ Duncan ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%
∑”°“√∑¥≈Õß∑”º≈‘µ¿—≥±å·Àπ¡ª≈“ 3  Ÿµ√ §◊Õ  Ÿµ√ 010 ·Àπ¡ª≈“∑’Ë„ à·∫§∑’‡√’¬·≈§µ‘° NP 3.8
 Ÿµ√ 020 ·Àπ¡ª≈“∑’Ë„ à·∫§∑’‡√’¬·≈§µ‘° NP 5.4 ·≈–  Ÿµ√ 030 ·Àπ¡ª≈“∑’ËÀ¡—°·∫∫∏√√¡™“µ‘

º≈°“√∑¥≈Õß
°“√»÷°…“ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°„π·Àπ¡ª≈“

°“√π—∫®”π«π·∫§∑’‡√’¬·≈§µ‘°„π·Àπ¡ª≈“ æ∫«à“·Àπ¡ª≈“∑—Èß 10 µ—«Õ¬à“ß ¡’ª√‘¡“≥
·∫§∑’‡√’¬·≈§µ‘°Õ¬Ÿà√–À«à“ß 7.08-9.64 log10CFU/g ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ‚§‚≈π’¢Õß·∫§∑’‡√’¬·≈§µ‘°
∑’Ë§—¥·¬°‰¥â®“°·Àπ¡ª≈“ ¡’≈—°…≥–‚§‚≈π’°≈¡πŸπ  ’¢“« Õ“®¡’¢π“¥‡≈Á° À√◊Õ„À≠à°Á‰¥â ‡°‘¥‚´π„ √Õ∫Ê
‚§‚≈π’ (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 1 ≈—°…≥–‚§‚≈π’¢Õß·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â®“°·Àπ¡ª≈“ ∫πÕ“À“√ MRS agar +0.5% CaCO3
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µ“√“ß∑’Ë 1 ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°„π·Àπ¡ª≈“®“°µ—«Õ¬à“ßµà“ßÊ

√À— ·Àπ¡ª≈“ µ√“º≈‘µ¿—≥±å
ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘°

CFU/g log10CFU/g

NP1 µ√“™âÕπ∑Õß 7.4 Ó 107 7.87

NP2 ·Àπ¡ª≈“°√“¬‡®ä√¥“ 9.7 Ó 107 7.99

NP3 ·Àπ¡ª≈“°√“¬π‘µ¬“ 2.3 Ó 108 8.36

NP4 ·Àπ¡ª≈“°√“¬·¡à ÿπ’ 1.2 Ó 107 7.08

NP5 ·Àπ¡ª≈“ â¡øí° ‡®â“µ”À√—∫·¡àπâÕ¬ 4.5 Ó 108 8.65

NP6 TESCO Minced Fermented Fish 8.3 Ó 108 8.92

NP7 ·Àπ¡ª≈“·¡àÀß…å 9.3 Ó 108 8.97

NP8 ·Àπ¡ª≈“µ≈“¥Õÿ¥√ 1.2 Ó 108 8.08

NP9 µ√“≈’¥‡¥Õ√å‰æ√´å (Leader Price) 1.3 Ó 108 8.11

NP10 µ√“‡Õ√“«—≥ 4.4 Ó 109 9.64

°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈§µ‘°∑’Ë “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â ‚¥¬«‘∏’ direct agar spot method
®“°°“√π”·∫§∑’‡√’¬·≈§µ‘°∑’Ë·¬°‰¥â 100 ‰Õ‚´‡≈∑ ¡“∑¥ Õ∫æ∫«à“¡’ 36 ‰Õ‚´‡≈∑ ∑’Ë

 “¡“√∂¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫„π°≈ÿà¡∑’Ë°àÕ‚√§Õ“À“√‡ªìπæ‘… ‡™àπ E. coli JM 109, Ent. faecalis JCM 5803,
Staph. aureus ATCC 6538 À√◊Õ Sal. Anatum WHO-BKK ‰¥â ‚¥¬‰Õ‚´‡≈∑ NP 3.8 ·≈– NP 5.4
 “¡“√∂¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â¡“°∂÷ß 5 ™π‘¥ §◊Õ Lb. sakei JCM 1157, Strep. salivarius JCM 5707,
Ent. faecalis JCM 5803, Staph. aureus ATCC 6538 ·≈– Lis. Innocua ATCC 33090 ‚¥¬¡’
¢π“¥¢Õß«ß„ °«â“ß°«à“·∫§∑’‡√’¬·≈§µ‘°™π‘¥Õ◊ËπÊ ¥—ß· ¥ß„πµ“√“ß∑’Ë 2
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µ“√“ß∑’Ë 2 º≈¢Õß·∫§∑’‡√’¬·≈§µ‘°∑’Ë§—¥·¬°‰¥â „π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ 8 ™π‘¥

‡™◊ÈÕ∑¥ Õ∫ (· ¥ßº≈‡ªìπ¢π“¥√—»¡’¢Õß«ß„  Àπà«¬‡ªìπ ¡¡.)
≈”¥—∫ ·∫§∑’‡√’¬ Lb. sakei Lc. lactis Strep. E. coli Ent. Staph. Sal. Lis.

·≈§µ‘° JCM JCM salivarius JM 109 faecalis aureus Anatum innocuua
(‰Õ‚´‡≈∑) 1157 7638 JCM JCM ATCC WHO-BKK ATCC

5707 5803 6538 33090
1 NP1.4 2.10 3.20 - - - - - -

2 NP1.5 2.06 - - - - - - -
3 NP1.7 2.13 - - - - - - -
4 NP1.8 2.10 - - - - - - -

5 NP2.1 - 2.10 3.03 - - - - -
6 NP2.2 2.10 - - - - - - -
7 NP2.4 - - 10.40 - - - - -

8 NP2.5 2.06 - - - - - - -
9 NP3.5 - - 4.06 - - - - -

10 NP3.6 - - 4.38 - - - - -
11 NP3.8 10.30 - 4.40 - 6.28 4.20 - 6.06
12 NP3.10 - - 10.03 - - - - -
13 NP4.3 - 2.20 - - - - - -

14 NP4.4 - 2.10 - - - - - -
15 NP4.10 - - 4.20 - - - - -
16 NP5.1 - 2.06 - - - - - -

17 NP5.2 - 2.00 - - - - - -
18 NP5.3 - 2.12 - - - - - -

19 NP5.4 6.06 - 20.20 - 10.06 10.03 - 20.02
20 NP5.6 - 2.06 - - - - - -
21 NP5.7 - 2.03 - - - - - -
22 NP5.8 - 2.00 - - - - - -

23 NP5.9 - 2.10 - - - - - -
24 NP5.10 - 2.20 - - - - - -

25 NP6.2 - - - - - 4.24 - -

26 NP7.3 - - - - - 2.24 - -
27 NP7.5 - 2.06 - - - - - -

28 NP7.8 - 2.12 - - - 2.00 - -

29 NP7.9 - 2.20 - - - 2.12 - -
30 NP9.3 - 2.06 - - - - - -

31 NP9.5 - 2.03 - - - - - -

32 NP10.4 - 4.18 - - - - - -
33 NP10.6 - - - 2.12 - 2.03 - -

34 NP10.7 - - - 2.06 - 2.00 - -
35 NP10.8 - - 4.24 - - - - -
36 NP10.9 - - 4.20 - - - - -
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‡¡◊ËÕπ”·∫§∑’‡√’¬·≈§µ‘°∑—Èß 36 ‰Õ‚´‡≈∑ ∑’Ë √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â ¡“¬âÕ¡ ’·°√¡·≈–
∑¥ Õ∫°“√ √â“ß‡Õπ‰´¡å§–µ–‡≈ æ∫«à“ 36 ‰Õ‚´‡≈∑ ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° ¡’√Ÿª√à“ß∑àÕπ —Èπ 12 ‰Õ‚´‡≈∑
∑àÕπ¬“« 11 ‰Õ‚´‡≈∑ √Ÿª‰¢à 6 ‰Õ‚´‡≈∑ ·≈–∑√ß°≈¡‡ªìπ°≈ÿà¡ 4 ‡´≈≈å 7 ‰Õ‚´‡≈∑ ·≈–∑ÿ°‰Õ‚´‡≈∑‰¡à
 “¡“√∂ √â“ß‡Õπ‰´¡å§–µ–‡≈ 

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√¬—∫¬—Èß∑’Ë √â“ß®“°·∫§∑’‡√’¬·≈§µ‘°∑’Ë¡’º≈µàÕ‡™◊ÈÕ∑¥ Õ∫™π‘¥µà“ßÊ ‚¥¬«‘∏’
spot-on-lawn ·∫∫ 2 fold dilution

®“°°“√π”·∫§∑’‡√’¬·≈§µ‘° 12 ‰Õ‚´‡≈∑ ÷́Ëß¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â¥’·≈–¬—∫¬—Èß‰¥â¡“°°«à“ 1 ™π‘¥
‰¥â·°à ‰Õ‚´‡≈∑ NP1.4, NP2.1, NP2.4, NP3.8, NP3.10, NP5.4, NP6.2, NP7.3, NP7.8, NP7.9,
NP10.6 ·≈– NP10.7 ¡“∑¥ Õ∫¬◊π¬—π§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ 21 ™π‘¥ √«¡∂÷ß·∫§∑’‡√’¬
·≈§µ‘°∑’Ë§—¥·¬°‰¥â ‚¥¬«‘∏’ spot-on-lawn ·∫∫ 2 fold dilution (√Ÿª∑’Ë 2) æ∫«à“¡’‡æ’¬ß à«π„ ®“° NP3.8
·≈– NP5.4 ∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â ¥—ß· ¥ß„πµ“√“ß∑’Ë 3 ‚¥¬‰Õ‚´‡≈∑ NP 3.8  “¡“√∂ √â“ß “√
¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â 16 ™π‘¥  “¡“√∂¬—∫¬—Èß B. coagulans JCM 2257 ·≈– Lis. innocua ATCC
33090 ‰¥â¥’∑’Ë ÿ¥ (1,600 AU/ml) √«¡∑—Èß‰¡à¬—∫¬—Èßµ—«‡Õß ·≈–‰¡à¬—∫¬—Èß‰Õ‚´‡≈∑ NP5.4

„π¢≥–∑’Ë‰Õ‚´‡≈∑ NP5.4  “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â 19 ™π‘¥  “¡“√∂¬—∫¬—Èß Lb.
sakei JCM 1157 ‰¥â¥’∑’Ë ÿ¥ (3,200 AU/ml) ¬—∫¬—Èß B. subtilis JCM 1465, B. cereus ATCC 1178
·≈– Lis. innocua LTH 3096 ‰¥â πÕ°®“°π’È¬—ß¬—∫¬—Èß‰Õ‚´‡≈∑ NP3.8 (200 AU/ml) ·µà‰¡à¬—∫¬—Èßµ—«‡Õß

√Ÿª∑’Ë 2 º≈°“√∑¥ Õ∫À“§«“¡‡¢â¡¢âπ¢Õß “√∑’Ëº≈‘µ®“°‰Õ‚´‡≈∑ NP3.8 „π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ Lis.
innocua ATCC 33090 ‚¥¬«‘∏’ spot-on-lawn
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µ“√“ß∑’Ë 3 ª√– ‘∑∏‘¿“æ¢Õß “√¬—∫¬—Èß∑’Ë‰¥â®“°·∫§∑’‡√’¬·≈§µ‘°„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ 23 ™π‘¥

‡™◊ÈÕ∑¥ Õ∫
§«“¡‡¢â¡¢âπ¢Õß “√¬—∫¬—Èß (AU/ml)

NP3.8 NP5.4

1. B. cereus ATCC 11778 0 400

2. B. circulans JCM 2504 800 100

3. B. coagulans JCM 2257 1,600 100

4. B. subtilis JCM 1465 0 1,600

5. E. coli JM 109 0 0

6. Ent. faecalis JCM 5803 400 200

7. K. varians LTH 1545 800 100

8. Lis. innocua ATCC 33090 1,600 100

9. Lis. innocua LTH 3096 200 400

10. M. luteus IFO 12708 0 200

11. Sal. Anatum WHO-BKK 0 0

12. Staph. aureus ATCC 6538 100 100

13. Staph. carnosus LTH 2102 200 100

14. Lb. plantarum ATCC 8014 800 800

15. Lb. sakei JCM 1157 800 3,200

16. Lc. lactis JCM 7638 100 0

17. Lc. cremoris TUA 1344L 800 1,600

18. Leu. mesenteroides JCM 6124 400 800

19. P. pentosaceus JCM 5885 400 1,600

20. P. pentosaceus JCM 5890 400 800

21. Strep. salivarius JCM 5707 800 800

22. NP3.8 0 200

23. NP5.4 0 0
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°“√∑¥ Õ∫¬◊π¬—π«à“ “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‡ªìπ‚ª√µ’π
‡¡◊ËÕπ” “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫∑’Ë‰¥â®“°‰Õ‚´‡≈∑ NP3.8 ·≈– NP5.4 ÷́Ëß “¡“√∂¬—∫¬—Èß‡™◊ÈÕ

∑¥ Õ∫‰¥â¥’ ¡“∑¥ Õ∫¬◊π¬—π§ÿ≥ ¡∫—µ‘§«“¡‡ªìπ·∫§∑’√‘‚Õ´‘π ¥â«¬‡Õπ‰´¡å¬àÕ¬ ≈“¬‚ª√µ’π (proteolytic
enzymes) ¥—ß· ¥ß„πµ“√“ß∑’Ë 4 æ∫«à“ à«π„ ®“° NP3.8 ∑’Ë„™â Lis. innocua ATCC 33090 ‡ªìπ‡™◊ÈÕ
∑¥ Õ∫ ·≈– NP5.4 ∑’Ë„™â Lb. sakei JCM 1157 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫ ∂Ÿ°¬—∫¬—Èßª√– ‘∑∏‘¿“æÕ¬à“ß ¡∫Ÿ√≥å
¥â«¬‡Õπ‰´¡å α-chymotrypsin, ficin ·≈– trypsin À≈—ß®“°∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ
√–¬–‡«≈“ 2 ™—Ë«‚¡ß ·µà‰¡à∂Ÿ°¬—∫¬—Èßª√– ‘∑∏‘¿“æ¥â«¬‡Õπ‰´¡å proteinase K ‚¥¬ à«π„ ®“° NP3.8 °—∫
NP5.4 ¬—ß§ß‡À≈◊Õª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‡∑à“°—∫ 200 AU/ml ‡¡◊ËÕ∑¥ Õ∫°—∫‡Õπ‰´¡å
pepsin  à«π„ ®“° NP3.8 ¬—ß§ß‡À≈◊Õª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‡∑à“°—∫ 100 AU/ml ‚¥¬ à«π
„ ®“° NP5.4 ¬—ß§ß‡À≈◊Õª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‡∑à“°—∫ 800 AU/ml ·≈–‡¡◊ËÕ∑¥ Õ∫°—∫
‡Õπ‰´¡å protease XIII  à«π„ ®“° NP3.8 °—∫ NP5.4 ¬—ß§ß‡À≈◊Õª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫
‡∑à“°—∫ 400 AU/ml · ¥ß„Àâ‡ÀÁπ«à“ “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫∑’Ë§—¥·¬°‰¥â®“°·Àπ¡ª≈“∑—Èß 2 ‰Õ‚´‡≈∑
¡’§ÿ≥ ¡∫—µ‘‡ªìπ‚ª√µ’π·≈–‡ªìπ·∫§∑’√‘‚Õ´‘π

µ“√“ß∑’Ë 4 º≈¢Õß‡Õπ‰´¡å¬àÕ¬‚ª√µ’πµàÕª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫¢Õß “√¬—∫¬—Èß∑’Ë‰¥â®“° NP3.8
·≈– NP5.4

Proteolytic enzyme
Residual Activity (AU/ml)

NP3.8 NP5.4

Control pH 3.0 3,200 3,200

Control pH 6.5 1,600 1,600

α-Chymotrypsin pH 6.5 0 0

Ficin pH 6.5 0 0

Proteinase K pH 6.5 200 200

Trypsin pH 6.5 0 0

Pepsin pH 3.0 100 800

Protease XIII pH 3.0 400 400

À¡“¬‡Àµÿ: NP3.8 „™â Lis. innocua ATCC 33090 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫
NP5.4 „™â Lb. sakei JCM 1157 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫
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¡’ß“π«‘®—¬§—¥·¬°·∫§∑’‡√’¬·≈§µ‘°®“°·Àπ¡ª≈“‡™àπ‡¥’¬«°—π ‰¥â‡™◊ÈÕ Lc. lactis subsp. lactis
FFL17-2  √â“ß·∫§∑’√‘‚Õ´‘ππ”¡“∑¥ Õ∫°—∫‡Õπ‰´¡å¬àÕ¬‚ª√µ’π trypsin ·≈– pancreatin °àÕππ”‰ª
∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß Staph. aureus æ∫«à“¬—∫¬—Èß‡™◊ÈÕ‰¥âπâÕ¬≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡
∑’Ë‰¡à‰¥â∑¥ Õ∫¥â«¬‡Õπ‰´¡å [12]

°“√∑¥ Õ∫°“√∑π§«“¡√âÕπ¢Õß·∫§∑’√‘‚Õ´‘π
®“°º≈°“√∑¥ Õ∫¬◊π¬—π§ÿ≥ ¡∫—µ‘°“√∑π§«“¡√âÕπ¢Õß·∫§∑’√‘‚Õ ‘́π‚¥¬«‘∏’ spot-on-lawn

·∫∫ 2 fold dilution æ∫«à“ à«π„ ®“° NP3.8 ∑’Ë„™â Lis. innocua ATCC 33090 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫ ∂Ÿ°
ª√—∫§à“ pH ‡ªìπ 3.0 ·≈–„Àâ§«“¡√âÕπ Ÿß ¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫Õ¬Ÿà §◊Õ ∑’Ë 100 Õß»“-
‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 10 π“∑’ (1,600 AU/ml) ·≈– 121 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ (400 AU/ml)
 à«π„ ®“° NP3.8 ∑’Ëª√—∫§à“ pH ‡ªìπ 6.5 ·≈–„Àâ§«“¡√âÕπ Ÿß ¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ
∑¥ Õ∫‡™àπ°—π §◊Õ∑’Ë 100 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 10 π“∑’ (800 AU/ml) ·≈– 121 Õß»“‡´≈‡´’¬  ‡ªìπ
‡«≈“ 15 π“∑’ (100 AU/ml) ·µà§à“ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫Õ“®≈¥≈ß∫â“ß · ¥ß«à“ “√¬—∫¬—Èß
®“° NP3.8 ®—¥«à“‡ªìπ·∫§∑’√‘‚Õ´‘π∑’Ë∑π§«“¡√âÕπ‰¥â Ÿß ‡¡◊ËÕ¡’§à“ pH ∑’ËµË”  à«π„ ®“° NP5.4 ∂Ÿ°ª√—∫§à“
pH ‡ªìπ 3.0 ·≈–„Àâ§«“¡√âÕπ Ÿß ¬—ß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫Õ¬Ÿà §◊Õ ∑’Ë 100 Õß»“‡´≈‡ ’́¬ 
‡ªìπ‡«≈“ 10 π“∑’ (800 AU/ml) ·≈– 121 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ (200 AU/ml)  à«π„ ®“°
NP5.4 ∑’Ëª√—∫§à“ pH ‡ªìπ 6.5 ·≈–„Àâ§«“¡√âÕπ ¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ §◊Õ ∑’Ë 100
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 10 π“∑’ (400 AU/ml) ·µà‡¡◊ËÕ„Àâ§«“¡√âÕπ Ÿß∂÷ß 121 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“
15 π“∑’  “√¬—∫¬—Èß®“° NP5.4 ∂Ÿ°∑”≈“¬ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ ¥—ß· ¥ß„πµ“√“ß∑’Ë 5 ®“°
º≈°“√∑¥≈Õßπ’È· ¥ß„Àâ‡ÀÁπ«à“ “√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ∑¥ Õ∫‡ªìπ‚ª√µ’π∑’Ë∑π§«“¡√âÕπ‰¥â Ÿß·≈–¡’
ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ‰¥â¥’„π ¿“æ∑’Ë¡’§«“¡‡ªìπ°√¥

®“°ß“π«‘®—¬°àÕπÀπâ“π’È∑’Ë∑”°“√§—¥·¬°·∫§∑’‡√’¬·≈§µ‘°®“°·Àπ¡ª≈“‡™àπ‡¥’¬«°—π æ∫«à“‰¥â‡™◊ÈÕ
Lc. lactis subsp. lactis FFL17-2  √â“ß·∫§∑’√‘‚Õ´‘π∑’Ë “¡“√∂∑π§«“¡√âÕπ‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 10 π“∑’ ‚¥¬∑’Ëª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ Staph. aureus ‰¡à‰¥â≈¥≈ß ‡¡◊ËÕ‡∑’¬∫°—∫
™ÿ¥§«∫§ÿ¡ ·≈–¡’§«“¡§ßµ—«‰¥â¥’„π™à«ß pH 4.0-7.0 [12]
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µ“√“ß∑’Ë 5 º≈°“√∑¥ Õ∫°“√∑π§«“¡√âÕπ¢Õß·∫§∑’√‘‚Õ´‘π∑’Ë‰¥â®“° NP3.8 ·≈– NP5.4

Residual Activity (AU/ml)
Isolate pH 3.0 pH 6.5

Control 100˚C 121˚C Control 100˚C 121˚C
10 min 15 min 10 min 15 min

NP3.8 3,200 1,600 400 1,600 800 100

NP5.4 3,200 800 200 1,600 400 0

À¡“¬‡Àµÿ: NP3.8 „™â Lis. innocua ATCC 33090 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫
NP5.4 „™â Lb. sakei JCM 1157 ‡ªìπ‡™◊ÈÕ∑¥ Õ∫

°“√®”·π°™π‘¥·∫§∑’‡√’¬·≈§µ‘°∑’Ë √â“ß·∫§∑’√‘‚Õ ‘́π‰¥â
®“°º≈°“√∑¥≈Õß°“√À¡—°¬àÕ¬πÈ”µ“≈™π‘¥µà“ßÊ ¢Õß‰Õ‚´‡≈∑ NP3.8 ·≈– NP5.4 ¥—ß· ¥ß

„πµ“√“ß∑’Ë 6 ‚¥¬™ÿ¥µ√«® API 50 CH ∑’Ë¡’πÈ”µ“≈™π‘¥µà“ßÊ Õ¬Ÿà 49 ™π‘¥ ®”π«π 49 ™àÕß ·≈–¡’
™àÕß§«∫§ÿ¡∑’Ë‰¡à¡’πÈ”µ“≈ 1 ™àÕß π”º≈∑’Ë‰¥â‰ªÕà“πº≈À“§«“¡ —¡æ—π∏å¢Õß™π‘¥‡™◊ÈÕ„π°≈ÿà¡·∫§∑’‡√’¬·≈§µ‘°
®“° API 50 CH database ‡¡◊ËÕπ”‰ª∑¥ Õ∫‡Õ°≈—°…≥å‡∫◊ÈÕßµâπ¢Õß™π‘¥‡™◊ÈÕ„π°≈ÿà¡·∫§∑’‡√’¬·≈§µ‘°®“°
API 50 CH Database æ∫«à“‰Õ‚´‡≈∑ NP3.8 ¡’§«“¡§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lb. plantarum 99.9%
¥—ß· ¥ß„π√Ÿª∑’Ë 3 ·≈–‰Õ‚´‡≈∑ NP5.4 ¡’§«“¡§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lc. lactis subsp. lactis 92.6%
¥—ß· ¥ß„π√Ÿª∑’Ë 4 ´÷Ëß·∫§∑’‡√’¬·≈§µ‘°∑—Èß 2 ‰Õ‚´‡≈∑ ¡’§«“¡ Õ¥§≈âÕß°—∫√Ÿª√à“ß∑“ß —≥∞“π«‘∑¬“∑’Ë‰¥â
®“°°“√¬âÕ¡·°√¡

√Ÿª∑’Ë 3 ≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‰Õ‚´‡≈∑ NP3.8 √Ÿª√à“ß‡ªìπ∑àÕπ¬“« °”≈—ß¢¬“¬ 1,000 ‡∑à“
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µ“√“ß∑’Ë 6 º≈°“√¬àÕ¬§“√å‚∫‰Œ‡¥√µ¢Õß·∫§∑’‡√’¬·≈§µ‘°‰Õ‚´‡≈∑ NP3.8 ·≈– NP5.4 ‚¥¬„™â™ÿ¥µ√«®
API 50 CH

Tests NP3.8 NP5.4 Tests NP3.8 NP5.4

Control - - Esculin (ESC) + +

Glyceral (GLY) - - Salicin (SAL) + +

Erythritol (ERY) - - Cellobiose (CEL) + +

D-Arabinose (DARA) - - Maltose (MAL) + +

L-Arabinose (LARA) + - Lactose (LAC) + +

Ribose (RIB) + + Melibiose (MEL) - -

D-Xylose (DXYL) - + Saccharose (SAC) + +

L-Xylose (LXYL) - - Trehalose (TRE) + +

Adonitol (ADO) - - Inulin (INU) ? -

β-Methyl xyloside (MDX) - - Melezitose (MLZ) + -

Galactose (GAL) + + D-Raffinose (RAF) - -

D-Glucose (GLU) + + Amidon (AMD) - ?

D-Fructose (FRU) + + Glycogene (GLYG) - -

D-Mannose (MNE) + + Xylitol (XYT) - -

L-Sorbose (SBE) - - β-Gentiobiose (GEN) ? +

Rhamnose (RHA) - - D-Turanose (TUR) + -

Dulcitol (DUL) - - D-Lyxose (LYX) - -

Inositol (INO) - - D-Tagatose (TAG) - -

√Ÿª∑’Ë 4 ≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‰Õ‚´‡≈∑ NP5.4 √Ÿª√à“ß‡ªìπ√Ÿª‰¢à °”≈—ß¢¬“¬ 1,000 ‡∑à“
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µ“√“ß∑’Ë 6 (µàÕ)

Tests NP3.8 NP5.4 Tests NP3.8 NP5.4

Mannitol (MAN) + + D-Fucose (DFUC) - -

Sorbitol (SOR) + - L-Fucose (LFUC) - -

α-Methyl-D-mannoside (MDM) + - D-Arabitol (DARL) - -

α-Methyl-D-glucoside (MDG) - - L-Arabitol (LARL) - -

N-Acetyl glucosamine (NAG) + + Gluconate (GNT) ? ?

Amygdalin (AMY) + ? 2-Ketogluconate (2KG) - -

Arbutin (ARB) + + 5-Ketogluconate (5KG) - -

À¡“¬‡Àµÿ: º≈ (+) À¡“¬∂÷ß ¡’°“√À¡—°¬àÕ¬ “√§“√å‚∫‰Œ‡¥√µ‰¥â ‡ª≈’Ë¬π®“° ’¡à«ß‡ªìπ ’‡À≈◊Õß
º≈ (-) À¡“¬∂÷ß ‰¡à “¡“√∂¬àÕ¬ “√§“√å‚∫‰Œ‡¥√µ ¬—ß§ß‡ªìπ ’¡à«ß
º≈ (?) · ¥ß«à“¡’°“√À¡—°¬àÕ¬πÈ”µ“≈‰¡à ¡∫Ÿ√≥å ‡ªìπ ’‡¢’¬«

°“√∑¥ Õ∫∑“ß¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å·Àπ¡ª≈“
®“°°“√∑¥ Õ∫∑“ß¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å·Àπ¡ª≈“∑—Èß 3  Ÿµ√ ‚¥¬æ‘®“√≥“

ªí®®—¬§ÿ≥¿“æ∑“ß¥â“πª√– “∑ —¡º—  §◊Õ  ’ °≈‘Ëπ √ ™“µ‘ §«“¡‡ª√’È¬« ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫‚¥¬√«¡
¢Õß·Àπ¡ª≈“∑’ËÀ¡—°‚¥¬°≈â“‡™◊ÈÕ·∫§∑’‡√’¬·≈§µ‘° ‡ª√’¬∫‡∑’¬∫°—∫·Àπ¡ª≈“∑’ËÀ¡—°µ“¡∏√√¡™“µ‘¥—ß· ¥ß
„πµ“√“ß∑’Ë 7

µ“√“ß∑’Ë 7 º≈°“√∑¥ Õ∫¥â“πª√– “∑ —¡º— ¢Õß√ ™“µ‘º≈‘µ¿—≥±å·Àπ¡ª≈“ ∑—Èß 3  Ÿµ√

°“√∑¥ Õ∫
º≈‘µ¿—≥±å·Àπ¡ª≈“ Ÿµ√µà“ßÊ

010 020 030

 ’ 7.00 ± 0.76a 5.47 ± 0.68b 6.80 ± 0.74a

°≈‘Ëπ 6.37 ± 0.57a 5.43 ± 0.68b 6.57 ± 0.76a

√ ™“µ‘ 6.70 ± 0.70a 5.57 ± 0.57b 6.77 ± 0.82a

§«“¡‡ª√’È¬« 7.23 ± 0.70a 5.80 ± 0.66c 6.70 ± 0.77b

‡π◊ÈÕ —¡º—  6.97 ± 0.72a 5.63 ± 0.67b 7.17 ± 0.79a

§«“¡™Õ∫‚¥¬√«¡ 6.90 ± 0.66b 5.73 ± 0.58c 7.60 ± 0.72a

À¡“¬‡Àµÿ: µ—«Õ—°…√ a, b ·≈– c ∑’Ëµà“ß°—πµ“¡·π«πÕπ · ¥ß«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P ≤ 0.05)
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®“°º≈°“√∑¥ Õ∫¥â“πª√– “∑ —¡º— ¢Õß√ ™“µ‘º≈‘µ¿—≥±å·Àπ¡ª≈“∑—Èß 3  Ÿµ√ æ∫«à“·Àπ¡
ª≈“ Ÿµ√ 010 ∑’Ë„ à·∫§∑’‡√’¬·≈§µ‘° NP3.8 ∑”„Àâ‰¥â·Àπ¡ª≈“¡’ ’™¡æŸÕàÕπ ¡’°≈‘Ëπ √ ™“µ‘ ·≈–‡π◊ÈÕ
 —¡º— ¡’§ÿ≥¿“æ„°≈â‡§’¬ß°—∫·Àπ¡ª≈“ Ÿµ√ 030 ∑’Ë¡’°“√À¡—°·∫∫∏√√¡™“µ‘ ¡’§–·ππÕ¬Ÿà„π√–¥—∫§«“¡
™Õ∫ª“π°≈“ß ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05) ·µà·Àπ¡ª≈“ Ÿµ√ 020 ∑’Ë„ à
·∫§∑’‡√’¬·≈§µ‘° NP5.4 ¡’°√–∫«π°“√À¡—°‡°‘¥¢÷Èπ™â“°«à“ Ÿµ√Õ◊ËπÊ ∑”„Àâº≈‘µ¿—≥±å¡’ ’§àÕπ¢â“ß ’́¥ ·≈–
¡’√ ™“µ‘‡ª√’È¬«πâÕ¬°«à“ Ÿµ√Õ◊ËπÊ ®÷ß¡’§–·ππÕ¬Ÿà„π√–¥—∫§«“¡™Õ∫‡≈Á°πâÕ¬ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ®“°°“√∑¥≈Õß®÷ß √ÿª‰¥â«à“·∫§¡’‡√’¬·≈§µ‘° Lb. plantarum NP3.8
¡’»—°¬¿“æ Ÿß„π°“√π”‰ª„™â‡ªìπ°≈â“‡™◊ÈÕ„π°“√º≈‘µ·Àπ¡ª≈“µàÕ‰ª ‡æ√“–∑”„Àâ‰¥âº≈‘µ¿—≥±å∑’Ë¡’§ÿ≥¿“æ¥’
„°≈â‡§’¬ß°—∫·Àπ¡ª≈“∑’ËÀ¡—°·∫∫∏√√¡™“µ‘

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√»÷°…“ª√‘¡“≥·∫§∑’‡√’¬·≈§µ‘° ®“°º≈‘µ¿—≥±å·Àπ¡ª≈“æ√âÕ¡∫√‘‚¿§ ®”π«π 10 µ—«Õ¬à“ß

æ∫«à“¡’ª√‘¡“≥Õ¬Ÿà„π™à«ß 1.2 Ó 107- 4.4 Ó 109 CFU/g ‡¡◊ËÕπ”·∫§∑’‡√’¬·≈§µ‘° ®”π«π 100 ‰Õ‚´‡≈∑
∑’Ë·¬°‰¥â®“°·Àπ¡ª≈“¡“∑¥ Õ∫°“√ √â“ß “√´÷Ëß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫ 8 ™π‘¥ ‚¥¬«‘∏’
direct agar spot method æ∫«à“¡’·∫§∑’‡√’¬·≈§µ‘°∑’Ë¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â∑—ÈßÀ¡¥ 36 ‰Õ‚´‡≈∑ ®“°π—Èπ
§—¥‡≈◊Õ°·∫§∑’‡√’¬·≈§µ‘° 12 ‰Õ‚´‡≈∑ ∑’Ë‰¥âº≈°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫¥’∑’Ë ÿ¥ ‰¥â·°à ‰Õ‚´‡≈∑ NP1.4,
NP2.1, NP2.4, NP3.8, NP3.10, NP5.4, NP6.2, NP7.3, NP7.8, NP7.9, NP10.6 ·≈– NP10.7
¡“∑¥ Õ∫¬◊π¬—π°“√ √â“ß·∫§∑’√‘‚Õ ‘́π„πÕ“À“√‡À≈« MRS broth ·≈â«π”¡“∑¥ Õ∫°—∫‡™◊ÈÕ∑¥ Õ∫ 23
™π‘¥ ‚¥¬«‘∏’ spot-on-lawn æ∫«à“¡’‡æ’¬ß 2 ‰Õ‚´‡≈∑ §◊Õ NP3.8 §—¥·¬°¡“®“°·Àπ¡ª≈“°√“¬π‘µ¬“
·≈– NP5.4 §—¥·¬°¡“®“°ª≈“ â¡øí°‡®â“µ”À√—∫·¡àπâÕ¬  “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â ‚¥¬‰Õ‚´‡≈∑
NP3.8  “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â 16 ™π‘¥  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ∑¥ Õ∫‰¥â¥’ §◊Õ
B. coagulans JCM 2257 ·≈– Lis. innocua ATCC 33090 (1,600 AU/ml)  à«π‰Õ‚´‡≈∑ NP5.4
 “¡“√∂ √â“ß “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â 19 ™π‘¥ ·≈– “¡“√∂¬—∫¬—Èß Lb. sakei JCM 1157 (3,200 AU/ml)
√«¡∑—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â¥’ §◊Õ B. subtilis JCM 1465, Lc. cremoris TUA 1344L ·≈– P. pentosaceus
JCM 5885 (1,600 AU/ml) B. cereus ATCC 11778 ·≈– Lis. innocua LTH 3096 (400 AU/ml)

®“°°“√∑¥ Õ∫¬◊π¬—π§ÿ≥ ¡∫—µ‘§«“¡‡ªìπ‚ª√µ’π¢Õß·∫§∑’√‘‚Õ´‘π ¥â«¬‡Õπ‰´¡å¬àÕ¬‚ª√µ’π
™π‘¥µà“ßÊ æ∫«à“ “√∑’Ëº≈‘µ®“°‰Õ‚´‡≈∑ NP3.8 ·≈– NP5.4 ∂Ÿ°¬—∫¬—Èßª√– ‘∑∏‘¿“æÕ¬à“ß ¡∫Ÿ√≥å¥â«¬
‡Õπ‰´¡å α-chymotrypsin, ficin ·≈– trypsin ·µà∂Ÿ°¬—∫¬—Èßª√– ‘∑∏‘¿“æ‡æ’¬ß∫“ß à«π¥â«¬‡Õπ‰´¡å
proteinase K, pepsin ·≈– protease XIII · ¥ß«à“ “√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫∑’Ë§—¥·¬°‰¥â®“°·Àπ¡ª≈“∑—Èß
2 ‰Õ‚´‡≈∑ π’È¡’§ÿ≥ ¡∫—µ‘‡ªìπ‚ª√µ’π ®“°°“√∑¥ Õ∫°“√∑π§«“¡√âÕπ¢Õß·∫§∑’√‘‚Õ´‘π æ∫«à“ à«π„ ®“°
NP3.8 ∑’Ëª√—∫§à“ pH ‡ªìπ 3.0 ·≈– 6.5 ¬—ß§ßª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫Õ¬Ÿà ·¡â®–∂Ÿ°„Àâ§«“¡
√âÕπ Ÿß∑’Ë 100 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 10 π“∑’ ·≈– 121 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 15 π“∑’ „π¢≥–∑’Ë
 à«π„ ®“° NP5.4 ∑’Ëª√—∫§à“ pH ‡ªìπ 3.0 ¬—ß§ßª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫Õ¬Ÿà ·¡â®–∂Ÿ°„Àâ
§«“¡√âÕπ Ÿß∑’Ë 100 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 10 π“∑’ ·≈– 121 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 15 π“∑’ ·µà∂â“
ª√—∫§à“ pH ‡ªìπ 6.5 ‡¡◊ËÕ„Àâ§«“¡√âÕπ Ÿß∂÷ß 121 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 15 π“∑’  “√∑’Ëº≈‘µ®“° NP5.4
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®–‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ∑¥ Õ∫‰¥â °“√∑’Ë “√¬—∫¬—Èß∂Ÿ°∑”≈“¬ª√– ‘∑∏‘¿“æ¥â«¬‡Õπ‰´¡å¬àÕ¬‚ª√µ’π ·≈–
∑π§«“¡√âÕπ∑’Ë pH µË” ®÷ß‡ªìπ‰ª‰¥â«à“ “√¬—∫¬—Èß∑’Ëº≈‘µ®“° NP3.8 ·≈– NP5.4 πà“®–Õ¬Ÿà„π°≈ÿà¡¢Õß
·∫§∑’√‘‚Õ´‘π [6]

°“√∑¥ Õ∫‡Õ°≈—°…≥å‡∫◊ÈÕßµâπ¢Õß‰Õ‚´‡≈∑ NP3.8 ·≈– NP5.4 ‚¥¬°“√¬âÕ¡ ’·°√¡ »÷°…“
 —≥∞“π«‘∑¬“ ·≈–∑¥ Õ∫ ¡∫—µ‘∑“ß™’«‡§¡’‚¥¬„™â API 50 CH Kit ‡ª√’¬∫‡∑’¬∫°—∫‡Õ°≈—°…≥å¢Õß
®ÿ≈‘π∑√’¬å„π°≈ÿà¡·∫§∑’‡√’¬·≈§µ‘°®“° API 50 CH Database æ∫«à“ NP3.8 ‡´≈≈å¡’≈—°…≥–‡ªìπ∑àÕπ¬“«
·°√¡∫«° ·≈–¡’ ¡∫—µ‘∑“ß™’«‡§¡’§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lb. plantarum 99.9% „π¢≥–∑’Ë NP5.4 ‡´≈≈å¡’
≈—°…≥–√Ÿª‰¢à ·°√¡∫«° ·≈–¡’ ¡∫—µ‘∑“ß™’«‡§¡’§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Lc. lactis subsp. lactis 92.6%
´÷Ëß‡™◊ÈÕ∑—Èß 2 ™π‘¥π’È¡’√“¬ß“π«à“·¬°‰¥â®“°º≈‘µ¿—≥±åÕ“À“√À≈“¬™π‘¥ ·≈– “¡“√∂ √â“ß·∫§∑’√‘‚Õ´‘π‰¥â
‡™àπ ¡’√“¬ß“π°“√§—¥·¬°‡™◊ÈÕ Lc. lactis subsp. lactis FFL17-2 ®“°·Àπ¡ª≈“ [12] ‡™◊ÈÕ Lc. lactis
subsp. lactis H-559 ®“°°‘¡®‘ [13] ‡™◊ÈÕ Lc. lactis NK24 ®“° Jeot-gal [14] ‡™◊ÈÕ Lc. lactis MMFII
®“°π¡À¡—° Tunisian [15] ·≈–‡™◊ÈÕ Lc. lactis WNC20 ‰¥â®“°·Àπ¡ [16] ´÷Ëß “¡“√∂ √â“ß·∫§∑’√‘‚Õ´‘π
∑’Ë∑π§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 100 ·≈– 121 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 10-30 π“∑’ ·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√
¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§ ‡™àπ Staph. aureus, Lis. monocytogenes, B. cereus, B. subtilis, Clostridium
perfringens, E. coli, Pseudomonas aeruginosa ·≈–·∫§∑’‡√’¬·≈§µ‘°À≈“¬™π‘¥ [12-16] ·≈–¡’
√“¬ß“π°“√·¬°‡™◊ÈÕ Lb. plantarum J23 ®“°πÈ”ÕßÿàπÀ¡—°„πª√–‡∑» ‡ªπ [17] ‡™◊ÈÕ Lb. plantarum
KLDS1.0391 ®“°§√’¡À¡—° Jiaoke „πª√–‡∑»®’π [18] ·≈–‡™◊ÈÕ Lb. plantarum A-1 ®“° Tortilla
(maxican corn bread) [19] ÷́Ëß “¡“√∂ √â“ß·∫§∑’√‘‚Õ´‘π∑’Ë∑π§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 90 ·≈– 121 Õß»“-
‡´≈‡´’¬  ‡ªìπ‡«≈“ 15-30 π“∑’ ·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§ ‡™àπ Staph. aureus, Lis.
monocytogenes, Sal. typhimurium, E. coli ·≈–·∫§∑’‡√’¬·≈§µ‘°À≈“¬™π‘¥ [17-19]

¡’°“√»÷°…“§ÿ≥¿“æ¢Õß·Àπ¡ª≈“‚¥¬„™â‡™◊ÈÕ∑’Ë·¬°‰¥â¡“„™â„π°“√º≈‘µ·Àπ¡ª≈“®“°‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï
‚¥¬§—¥·¬°‰¥â·∫§∑’‡√’¬ Lb. pentosus, Lb. plantarum, Lb. fermentum ·≈–¬’ µå Candida sake
´÷Ëßæ∫«à“·Àπ¡ª≈“∑’Ë‡µ‘¡ Lb. plantarum ¡’§–·ππ§«“¡™Õ∫¥â“π§«“¡¬◊¥À¬ÿàπ·≈–§«“¡™Õ∫√«¡ Ÿß°«à“
·Àπ¡ª≈“∑’Ë‰¡à‡µ‘¡‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï (p ≤ 0.05) ·µà°Á‰¡à·µ°µà“ß®“°·Àπ¡ª≈“∑’Ë‡µ‘¡‡™◊ÈÕº ¡ (p > 0.05) ¥—ßπ—Èπ
®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–„™â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï “¬æ—π∏ÿå‡¥’Ë¬«À√◊Õ “¬æ—π∏ÿåº ¡¢Õß Lb. plantarum ‡æ◊ËÕ™à«¬≈¥
√–¬–‡«≈“„π°“√À¡—°·≈–ª√—∫ª√ÿß§ÿ≥¿“æ·Àπ¡ª≈“ [20]

°“√∑¥ Õ∫∑“ß¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å·Àπ¡ª≈“®“°‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï Lb. plantarum
NP3.8, Lc. lactis subsp. lactis NP5.4 ‡ª√’¬∫‡∑’¬∫°—∫°“√À¡—°·∫∫∏√√¡™“µ‘‚¥¬‰¡à‰¥â„ à·∫§∑’‡√’¬
·≈§µ‘° æ∫«à“‡™◊ÈÕ NP3.8 À¡—°‰¥â‡√Á«∑’Ë ÿ¥ ∑”„Àâ‰¥â·Àπ¡ª≈“ ’™¡æŸ ¡’°≈‘Ëπ √ ‡ª√’È¬«·≈–‡π◊ÈÕ —¡º— „°≈â
‡§’¬ß°—∫·Àπ¡ª≈“∑’ËÀ¡—°·∫∫∏√√¡™“µ‘ „π¢≥–∑’Ë·Àπ¡ª≈“ Ÿµ√∑’Ëº≈‘µ®“°‡™◊ÈÕ NP5.4 „™â‡«≈“„π°“√À¡—°
π“π°«à“ Ÿµ√Õ◊ËπÊ  ’§àÕπ¢â“ß´’¥ √ ‡ª√’È¬«πâÕ¬°«à“ Ÿµ√Õ◊ËπÊ ·≈–‰¥â√—∫§–·ππ°“√¬Õ¡√—∫Õ¬Ÿà„π√–¥—∫§«“¡
™Õ∫‡≈Á°πâÕ¬ ·µ°µà“ß®“°·Àπ¡ª≈“ Ÿµ√Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05)

®“°°“√∑¥≈Õß„π§√—Èßπ’È √ÿª‰¥â«à“ Lb. plantarum NP3.8 ¡’»—°¬¿“æ Ÿß„π°“√π”‰ª„™â‡ªìπ
°≈â“‡™◊ÈÕ„π°“√º≈‘µ·Àπ¡ª≈“µàÕ‰ª ‡æ√“–∑”„Àâ‰¥âº≈‘µ¿—≥±å∑’Ë¡’§ÿ≥¿“æ¥’„°≈â‡§’¬ß°—∫·Àπ¡ª≈“∑’ËÀ¡—°
·∫∫∏√√¡™“µ‘ „™â‡«≈“„π°“√À¡—°∑’Ë —Èπ≈ß ·≈–¬—ß “¡“√∂ √â“ß “√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕÕ◊ËπÊ À≈“¬™π‘¥∑’Ë
Õ“®°àÕ‚√§À√◊Õ∑”„ÀâÕ“À“√‡πà“‡ ’¬ ®÷ß‰¥âº≈‘µ¿—≥±åÕ“À“√∑’Ë¡’§«“¡ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§
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