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∫∑§—¥¬àÕ

®“°°“√§—¥‡≈◊Õ°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬∑’Ë “¡“√∂ √â“ß·∫§‡∑Õ√‘‚Õ´‘π‰¥â®“°µ—«Õ¬à“ß·Àπ¡

‚¥¬«‘∏’ agar spot assay æ∫«à“¡’‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬®”π«π 49 ‰Õ‚´‡≈µ ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠

µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ Leuconostoc  mesenteroides TISTR 473 ‰¥â ‡¡◊ËÕπ”‡™◊ÈÕ∑—Èß 49 ‰Õ‚´‡≈µ ‰ª∑”°“√

 °—¥æ≈“ ¡‘¥æ∫«à“¡’‡æ’¬ß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ √À—  NO5 ‡∑à“π—Èπ∑’Ë¡’æ≈“ ¡‘¥¢π“¥ 2.5 kb ‚¥¬‡™◊ÈÕ

¥—ß°≈à“«∂Ÿ°µ√«® Õ∫«à“‡ªìπ‡™◊ÈÕ Lactococcus  ‡¡◊ËÕ∑”°“√»÷°…“§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ‚¥¬‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬√À—  NO5 ‚¥¬«‘∏’ swab- paper disc

æ∫«à“  ·∫§‡∑Õ√‘‚Õ´‘π “¡“√∂¬—∫¬—Èß‰¥â‡©æ“–‡™◊ÈÕ‡‡∫§∑’‡√’¬·°√¡∫«°‡∑à“π—Èπ ÷́Ëß‰¥â·°à Bacillus cereus ATCC

11778, Bacillus subtilis TISTR 008, Streptococcus pneumoniae DMS 5851, Streptococcus pyogenes

ATCC 12384, Staphylococcus aureus ATCC 25923 ·≈– Leuconostoc  mesenteroides TISTR 473

®“°»÷°…“°≈‰°°“√∑”ß“π¢Õß·∫§‡∑Õ√‘‚Õ´‘π‚¥¬°“√π”‡´≈≈å¢Õß  L. mesenteroides TISTR 473 ∑’Ë∂Ÿ°¬—∫¬—Èß

°“√‡®√‘≠‚¥¬·∫§‡∑Õ√‘‚Õ´‘π¡“»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥ àÕß°√“¥ (SEM) æ∫«à“‡´≈≈å

¥—ß°≈à“«‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ‡¡◊ËÕ∑”°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ‚¥¬‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬√À—  NO5 æ∫«à“·∫§  ‡∑Õ√‘‚Õ´‘π¥—ß°≈à“«‡ªìπ‚ª√µ’π∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ª√–¡“≥ 10 kDa  “¡“√∂

∑π§«“¡√âÕπ‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 121 ÌC ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 15 π“∑’ ‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬√À—  NO5  “¡“√∂

º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π‰¥â Ÿß ÿ¥´÷Ëß¡’§à“‡∑à“°—∫ 1,280 AU/ml  À≈—ß®“°∑’Ë∑”°“√∫à¡‡™◊ÈÕ¥—ß°≈à“«‡ªìπ‡«≈“ 7 ∂÷ß

8 ™—Ë«‚¡ß ‡¡◊ËÕµ√«®À“µ”·Àπàß¬’π ”À√—∫·∫§‡∑Õ√‘‚Õ ‘́π¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬√À—  NO5

æ∫«à“¬’π¥—ß°≈à“«‡ªìπ¬’π∑’Ëπà“®–Õ¬Ÿà∫πæ≈“ ¡‘¥

* ¡À“∫—≥±‘µ À≈—° Ÿµ√«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“«‘™“™’««‘∑¬“  §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

** Õ“®“√¬å ¿“§«‘™“™’««‘∑¬“  §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

*** ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“«‘∑¬“»“ µ√å™’«¿“æ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’

**** √Õß»“ µ√“®“√¬å ¿“§«‘™“«‘∑¬“»“ µ√å™’«¿“æ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’

§ÿ≥ ¡∫—µ‘¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ë √â“ß‚¥¬·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬
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ABSTRACT

Lactic acid bacteria (LAB) isolated from Nham were screened for bacteriocin production by agar

spot assay. Forty nine isolates of LAB were found to be able to inhibit Leuconostoc mesenteroides TISTR

473. Of all selected bacterial isolates, only one isolate, designated as NO5, harbored a plasmid of 2.5 kb

in size. The bacterial isolate was identified as Lactococcus. LAB NO5 was tested for its inhibitory activity

against a variety of indicator organism. It was found that the bacterial isolate inhibited only gram positive

bacteria including  Bacillus cereus ATCC 11778, Bacillus subtilis TISTR 008, Streptococcus pneumoniae

DMS 5851, Streptococcus pyogenes ATCC 12384, Staphylococcus aureus ATCC 25923 and

L. mesenteroides TISTR 473. By using scanning electron microscopy, no change was observed in cells of

L. mesenteroides TISTR 473 treated with bacteriocin of LAB NO5. The bacteriocin was shown to be a

protein with a molecular weight of approximately 10 kDa. It was resistant to heat treatment at 121 ÌC for at

least 15 min. The highest bacteriocin activity 1,280 AU/ml, was detected after the culture of LAB NO5

was grown for 7 and 8 h. The localization of  bacteriocin gene was also studied. It was found that the gene

was likely to be located on the plasmid.

§” ”§—≠    : ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ æ≈“ ¡‘¥

Key Words : Lactic acid bacteria,  Plasmid

∫∑π”

·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ (lactic acid bac-

teria) ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª√à“ß‡´≈≈å¡’

≈—°…≥–·∑àßÀ√◊Õ°≈¡ ‰¡à √â“ß ªÕ√å æ∫∑—Ë«‰ª„π

∏√√¡™“µ‘ Õ“À“√À¡—°¥Õß∑—Ë«‰ª ‡™àπ º—°¥Õß º≈‰¡â

¥Õß  º≈‘µ¿—≥±å‡π◊ÈÕµà“ßÊ πÕ°®“°π’È¬—ßæ∫‰¥â„π

√–∫∫∑“ß‡¥‘πÀ“¬„® √–∫∫∑“ß‡¥‘πÕ“À“√ ·≈–

≈”‰ â‡≈Á°¢Õß¡πÿ…¬å·≈– —µ«å °√–∫«π°“√À¡—°∑’Ë‡°‘¥

¢÷Èπ®–™à«¬·ª√√Ÿª∑”„Àâ‰¥âº≈‘µ¿—≥±å™π‘¥„À¡àÊ ∑’Ë¡’

‡Õ°≈—°…≥å‡©æ“–µ—«∑—Èß °≈‘Ëπ √ ™“µ‘ ·≈–‡π◊ÈÕ —¡º—  ‡™àπ

°“√‡ª≈’Ë¬π®“°π¡„Àâ°≈“¬‡ªìπ‚¬‡°‘√åµ ‡π¬ π¡‡ª√’È¬«

(Gonzalez et al., 1994) ∑—Èß¬—ß™à«¬∂πÕ¡Õ“À“√

∑”„Àâ¬◊¥√–¬–‡«≈“„π°“√‡°Á∫√—°…“Õ“À“√‰¥âπ“π¢÷Èπ

πÕ°®“°π’È  ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬¬—ß¡’ à«π ”§—≠

„π°“√ √â“ß “√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë

∑”„ÀâÕ“À“√‡πà“‡ ’¬À√◊Õ‡™◊ÈÕ®ÿ≈‘π∑√’¬å°àÕ‚√§∑’Ëªπ

‡ªóôÕπÕ¬Ÿà„πÕ“À“√  “√∑’Ë·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

 √â“ß¢÷Èπ·≈–‰ª¡’º≈¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å

¥—ß°≈à“« ‰¥â·°à °√¥Õ‘π∑√’¬å ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å

‰¥Õ– ‘́µ‘≈ ·≈– ·∫§‡∑Õ√‘‚Õ ‘́π ‡ªìπµâπ

·∫§‡∑Õ√‘ ‚Õ ‘́π ‡ªìπ ‚ª√µ’π∑’Ë ¡’ §«“¡

 “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥â

Õ¬à“ß®”‡æ“– ‚¥¬·∫§‡∑Õ√‘‚Õ ‘́π®–‰ª¬—∫¬—Èß°“√

‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’∫√‘‡«≥√—∫®”‡æ“– (specific

receptor) µàÕ·∫§‡∑Õ√‘‚Õ´‘π‡∑à“π—Èπ ®“°°“√»÷°…“

∑’Ëºà“π¡“æ∫«à“·∫§‡∑Õ√‘‚Õ´‘πÀ≈“¬™π‘¥ “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å∑’Ë∑”„ÀâÕ“À“√‡πà“‡ ’¬

À√◊Õ®ÿ≈‘π∑√’¬å°àÕ‚√§‰¥â (Farias et al.,1994) ∑”„Àâ

π—°«‘∑¬“»“ µ√å®”π«π¡“°À—π¡“„Àâ§«“¡ π„®„π

°“√»÷°…“«‘®—¬‡æ◊ËÕæ—≤π“·∫§‡∑Õ√‘‚Õ ‘́π¥—ß°≈à“«„Àâ

 “¡“√∂π”‰ª„™âª√–‚¬™πå„πÕÿµ “À°√√¡Õ“À“√À√◊Õ

„π∑“ß°“√·æ∑¬å ·µà°“√∑’Ë®–π”·∫§‡∑Õ√‘‚Õ´‘π‰ª„™â

ª√–‚¬™πå ®”‡ªìπµâÕß¡’¢âÕ¡Ÿ≈µà“ßÊ ‡°’Ë¬«°—∫

§ÿ≥ ¡∫—µ‘¢Õß·∫§‡∑Õ√‘‚Õ ‘́π¡“°‡æ’¬ßæÕ‡æ◊ËÕ

∑’Ë®– “¡“√∂°”Àπ¥·π«∑“ß°“√„™â·∫§‡∑Õ√‘‚Õ´‘π„Àâ

‡ªìπ‰ªÕ¬à“ß‡À¡“– ¡·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥
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µ—«Õ¬à“ß¢Õß¢âÕ¡Ÿ≈‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘¢Õß·∫§‡∑Õ√‘‚Õ

´‘π∑’Ë¡’ª√–‚¬™πåµàÕ°“√π”‰ª„™âæ‘®“√≥“°”Àπ¥

·π«∑“ß°“√„™â·∫§‡∑Õ√‘‚Õ´‘π ‡™àπ §«“¡ “¡“√∂„π

°“√∑πµàÕ§«“¡√âÕπ °“√∑πµàÕ “√‡§¡’  °≈‰°°“√

∑”ß“π¢Õß·∫§‡∑Õ√‘‚Õ´‘π  ¿“«–∑’Ë‡À¡“– ¡µàÕ

°“√∑”ß“π¢Õß·∫§‡∑Õ√‘‚Õ´‘π„π°“√¬—∫¬—Èß°“√‡®√‘≠

µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ ·≈– ¿“«–∑’Ë‡À¡“– ¡µàÕ

°“√º≈‘µ·∫§‡∑Õ√‘‚Õ´‘π √«¡∑—Èß§ÿ≥ ¡∫—µ‘„π√–¥—∫

‚¡‡≈°ÿ≈ (molecular properties) ¢Õß·∫§‡∑Õ√‘‚Õ ‘́π

‡™àπ πÈ”Àπ—°‚¡‡≈°ÿ≈ (molecular weight) ≈”¥—∫

°√¥Õ–¡‘‚π (amino acid sequence) ≈”¥—∫‡∫ 

(nucleotide sequence) ·≈–µ”·Àπàß¢Õß¬’π∑’Ë

 √â“ß·∫§‡∑Õ√‘‚Õ´‘π (bacteriocin gene) ‡ªìπµâπ

¥—ßπ—Èπ„π°“√«‘®—¬§√—Èßπ’È®÷ß»÷°…“§ÿ≥ ¡∫—µ‘µà“ßÊ ¢Õß

·∫§‡∑Õ√‘ ‚Õ´‘π∑’Ë º≈‘µ ‚¥¬‡™◊È Õ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬‡æ◊ËÕ∑’Ë®–π”¢âÕ¡Ÿ≈¥—ß°≈à“«‰ªæ—≤π“„™â

„πÕÿµ “À°√√¡Õ“À“√À√◊Õ„π∑“ß°“√·æ∑¬åµàÕ‰ª

«‘∏’¥”‡π‘π°“√«‘®—¬

Õ“À“√À¡—°∑’Ë„™â„π°“√∑¥≈Õß

Õ“À“√À¡—°∑’Ë„™â„π°“√∑¥≈Õß‰¥â‡‡°à ·Àπ¡

‚¥¬ ÿà¡ ‡°Á∫µ—«Õ¬à “ß®“°√â “π§â “„πÕ”‡¿Õ‡¡◊Õß

®—ßÀ«—¥Õÿ∫≈√“™∏“π’

‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ (indicator organism)

Eschericia coli O157: H7, Listeria

monocytogenes DMS 20600, Streptococcus

pneumoniae DMS 5851, Streptococcus  pyogenes

ATCC 12384, Salmonella  typhi ATCC 5784

‡æ“–‡≈’È¬ß„πÕ“À“√ brain heart infusion (BHI)

Bacillus cereus ATCC 11778, Bacillus subtilis

TISTR 008, Klebsiella pneumoniae ATCC 27736,

Pseudomonas aeruginosa ATCC 27853,

Staphylococcus aureus ATCC 25923 ‡æ“–‡≈’È¬ß

„πÕ“À“√ nutrient broth (NB) ·≈– Leuconostoc

mesenteroides TISTR473 ‡æ“–‡≈’È¬ß„πÕ“À“√ 0.2%

glucose MRS

1. °“√·¬°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬®“°Õ“À“√

À¡—°‚¥¬«‘∏’ agar spot assay

™—Ëßµ—«Õ¬à“ß·Àπ¡„ à„π “√≈–≈“¬ phosphate

buffer pH 7.0 ∑”„Àâµ—«Õ¬à“ß°√–®“¬µ—«¥’¢÷Èπ¥â«¬

‡§√◊ËÕßµ’ªÉπ π”¡“ streak ∫πÕ“À“√ 0.2% glucose

MRS agar ∫à¡∑’Ë 37 ÌC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

®“°π—Èπ‡∑Õ“À“√°÷Ëß·¢Áß∑’Ë¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

L. mesenteroides TISTR 473 ∑’Ë∫à¡¢â“¡§◊π∑—∫∫π

º‘«Àπâ “¢ÕßÕ“À“√‡≈’È ¬ß ‡™◊È Õ∑’Ë ¡’ ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬‡®√‘≠Õ¬Ÿà π”‰ª∫à¡∑’Ë 37 ÌC ‡ªìπ‡«≈“ 24

™—Ë«‚¡ß µ√«® Õ∫·≈–‡°Á∫·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

∑’Ë √â“ß·∫§‡∑Õ√‘‚Õ´‘π‚¥¬ —ß‡°µ inhibition zone

∑’Ë‡°‘¥¢÷Èπ√Õ∫Ê ‚§‚≈π’

2. °“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß·∫§‡∑Õ√‘‚Õ´‘π

„π°“√¬—∫¬—È ßµàÕ‡™◊È Õ®ÿ≈‘π∑√’¬å∑¥ Õ∫‚¥¬«‘∏’

swab-paper disc

°“√‡µ√’¬¡ culture supernatant ¢Õß‡™◊ÈÕ·≈

§µ‘§·Õ ‘¥·∫§∑’‡√’¬∑”‚¥¬π”‡™◊ÈÕ∑’Ë ‡®√‘≠‰ªªíòπ

‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 10,000 rpm ·≈–‡°Á∫ à«π„ À√◊Õ

culture supernatant ‰«â„™â„π°“√∑¥ Õ∫µàÕ‰ª

π”‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫·µà≈–™π‘¥¡“ªÑ“¬

∫π®“π‡≈’È¬ß‡™◊ÈÕ ÷́Ëß∫√√®ÿÕ“À“√™π‘¥‡¥’¬«°—π°—∫∑’Ë„™â

‡≈’È¬ß‡™◊ÈÕπ—ÈπÊ «“ß·ºàπ paper disc sterile ®”π«π

2 ·ºàπ ≈ß∫πº‘«Àπâ“Õ“À“√ À¬¥ culture supernatant

¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ ≈ß∫π·ºàπ paper disc

sterile ·ºàπ∑’Ë 1  à«πÕ’°·ºàπÀ¬¥ 0.2% glucose

MRS broth ‡æ◊ËÕ„™â‡ªìπ control π”‰ª∫à¡∑’Ë 37 ÌC

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ inhibition zone

∑’Ë‡°‘¥¢÷Èπ√Õ∫Ê ·ºàπ paper disc

3. °“√»÷°…“§ÿ≥ ¡∫—µ‘·∫§‡∑Õ√‘‚Õ´‘π

3.1 °“√∑πµàÕ‡Õπ‰´¡å π” culture super-

natant ¡“º ¡°—∫‡Õπ‰´¡å™π‘¥µà“ßÊ ‡™àπ pepsin,
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lyzozyme, α-amylase, RNase (final concentration

1 mg/ml)

3.2 °“√∑πµàÕ§«“¡√âÕπ π” culture

supernatant ‰ª„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 60 ÌC, 80 ÌC,

100 ÌC  ‡ªìπ‡«≈“ 60 π“∑’ ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 121 ÌC

‡ªìπ‡«≈“ 15 π“∑’

®“°π—Èππ”‰ª∑¥ Õ∫§«“¡ “¡“√∂„π°“√

¬—∫¬—ÈßµàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‚¥¬«‘∏’  swab-paper disc

‚¥¬„™â L. mesenteroides TISTR 473  ‡ªìπ‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑¥ Õ∫

4. °“√µ√«®À“µ”·Àπàß¬’π∑’Ë √â“ß·∫§‡∑Õ√‘‚Õ´‘π

π”·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬‰ª °—¥æ≈“ ¡‘¥

(Anderson and Mckay, 1983) ·≈–µ√«® Õ∫¥â«¬

agarose gel electrophoresis ®“°°“√∑¥≈Õß∂â“æ∫«à“

‰¡à¡’æ≈“ ¡‘¥· ¥ß«à“¬’π∑’Ë √â“ß·∫§‡∑Õ√‘‚Õ ‘́π

πà“®–‡ªìπ¬’π∑’ËÕ¬Ÿà∫π‚§√¡‚´¡ ·µà∂â“®“°°“√∑¥≈Õß

æ∫«à“¡’æ≈“ ¡‘¥µâÕß∑”°“√µ√«® Õ∫µàÕ‰ª«à“¬’π

¥—ß°≈à“«‡ªìπ¬’π∑’ËÕ¬Ÿà∫πæ≈“ ¡‘¥À√◊Õ‡ªìπ¬’π∑’ËÕ¬Ÿà∫π

‚§√¡‚´¡ ‚¥¬«‘∏’ plasmid curing (Ruiz-Barba

et al., 1991) ÷́Ëß¡’«‘∏’°“√¥—ßπ’È

π”‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬∑’Ë∫à¡¢â“¡§◊π

„ à≈ß„πÀ≈Õ¥∑¥≈Õß∑’Ë¡’ 0.2% glucose MRS

broth º ¡°—∫  ethidium  bromide 3 À≈Õ¥ (final

concentration ¢Õß ethidium bromide ‡∑à“°—∫ 30, 40

·≈– 50 µg/µl µ“¡≈”¥—∫) π”‰ª∫à¡∑’Ë 37 ÌC

‡°Á∫µ—«Õ¬à“ß∑ÿ° 24 ™—Ë«‚¡ß  ¡“ spread plate ·≈–

∑” replica plate π” original plate ¡“‡∑∑—∫

¥â«¬Õ“À“√°÷Ëß·¢Áß∑’Ë¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ π”‰ª∫à¡

∑”°“√µ√«® Õ∫·≈–‡°Á∫‚§‚≈π’∑’Ë Ÿ≠‡ ’¬§«“¡

 “¡“√∂„π°“√¬—∫¬—ÈßµàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

5. °“√À“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√ √â“ß·∫§‡∑Õ√‘‚Õ

´‘π¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

‡≈’È¬ß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬„πÕ“À“√

0.2% glucose MRS broth ∑’Ë 37 ÌC ®“°π—Èπ‡°Á∫

µ—«Õ¬à“ß∑’Ë‡«≈“ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 12, 24,

36 ·≈– 48 ™—Ë«‚¡ß ‚¥¬‡°Á∫µ—«Õ¬à“ß§√—Èß≈– 3 ml

·∫àßµ—«Õ¬à“ßÕÕ°‡ªìπ 2  à«π ‚¥¬ à«π·√°π”‰ª«—¥§à“

optical density  ∑’Ë 600 nm (OD
600

) ‡æ◊ËÕ √â“ß

°√“ø°“√‡®√‘≠  à«π∑’Ë Õßπ”‰ªªíòπ‡À«’Ë¬ß¥â«¬

§«“¡‡√Á« 10,000 rpm ∑’Ë 4 ÌC ‡ªìπ‡«≈“ 10 π“∑’

π” culture supernatant ∑’Ë‰¥â‰ª∑”°“√‡®◊Õ®“ß¥â«¬

0.2% glucose MRS broth „πÕ—µ√“ à«π 1:2, 1:4,

1:8, 1:16, 1:32, 1:64 ·≈– 1:128 µ“¡≈”¥—∫

·≈â«π”‰ª∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√

‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‚¥¬«‘∏’ swab-paper disc

®“°π—Èππ”º≈∑’Ë‰¥â¡“§”π«≥§à“ bacteriocin activity

„πÀπà«¬ AU/ml

6. °“√»÷°…“°≈‰°°“√∑”ß“π¢Õß·∫§‡∑Õ√‘‚Õ´‘π

„π°“√∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ (mode of action)

π” culture supernatant ¢Õß‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ 1 ml  „ à≈ß„π‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

L. mesenteroides TISTR 473 ∑’Ë∫à¡¢â“¡§◊π 10 ml

π”‰ª∫à¡∑’Ë 37 ÌC ‡°Á∫µ—«Õ¬à“ß„π™à«ß‡«≈“ 0, 60

·≈– 120 π“∑’ ‰ª«—¥§à“ OD600 π—∫®”π«π‡´≈≈å

∑’Ë√Õ¥™’«‘µ ‚¥¬«‘∏’ plate count method ·≈–»÷°…“

≈—°…≥–‡´≈≈å¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ ¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ™π‘¥ àÕß°√“¥ (SEM)

 à«π™ÿ¥ control „™â 0.2% glucose MRS broth ·∑π

culture supernatant

7. °“√∑”„Àâ·∫§‡∑Õ√‘‚Õ´‘π∫√‘ ÿ∑∏‘Ï  (Yang et  al.,

1992)

π”‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬∑’Ë∫à¡¢â“¡§◊π

¡“ª√—∫ pH „Àâ‡∑à“°—∫ 7 π”‰ª„Àâ§«“¡√âÕπ∑’Ë 70 ÌC

‡ªìπ‡«≈“ 25 π“∑’ ·≈–ªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 10,000

rpm ∑’Ë 4 ÌC ‡ªìπ‡«≈“ 10 π“∑’ ‡°Á∫ à«π∑’Ë‡ªìπµ–°Õπ

‰ª≈â“ß¥â«¬ 5 mM sodium phosphate pH 6.5

ª√‘¡“µ√ 100 ml π”‰ªªíòπ‡À«’Ë¬ßÕ’°§√—Èß ‡°Á∫ à«π∑’Ë

‡ªìπµ–°Õπ‰ª≈–≈“¬¥â«¬ 100 mM sodium chloride

pH 2 ª√‘¡“µ√ 50 ml mixed ¥â«¬ magnetic stirrer

∑’Ë 4 ÌC ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ·≈–π”‰ªªíòπ‡À«’Ë¬ß¥â«¬



21KKU Res J (GS) 7 (1) :  January - March 2007

§«“¡‡√Á« 15,000 rpm ∑’Ë 4 ÌC ‡ªìπ‡«≈“ 20 π“∑’

∑”°“√‡°Á∫ supernatant ∑’Ë¡’·∫§‡∑Õ√‘‚Õ´‘π≈–≈“¬Õ¬Ÿà

π”µ—«Õ¬à“ß‰ªÀ“πÈ”Àπ—°‚¡‡≈°ÿ≈‚¥¬«‘∏’

Tricine-SDS-PAGE ‚¥¬‡µ√’¬¡ 10% separating gel

·≈– 5% stacking gel π”µ—«Õ¬à“ß 10 µl º ¡°—∫ 2X

loading buffer 10 µl ®“°π—Èππ”‰ªµâ¡„ππÈ”‡¥◊Õ¥

5 π“∑’ ·≈â« load ≈ß∫π polyacrylamide gel ‚¥¬„™â

§à“§«“¡µà“ß»—°¬å‰øøÑ“‡∑à“°—∫ 200 ‚«≈∑å ‡ªìπ‡«≈“

45 π“∑’ ®÷ßπ”‰ª¬âÕ¡¥â«¬ ’ coomassie brilliant blue

R-250 ·≈–≈â“ß ’ à«π∑’Ë‡°‘πÕÕ°¥â«¬ destaining

solution  ®π‡ÀÁπ·∂∫‚ª√µ’π

º≈°“√«‘®—¬

® “°° “ √§— ¥ ‡ ≈◊ Õ ° ‡ ™◊È Õ · ≈§µ‘ § ·Õ ‘ ¥

·∫§∑’‡√’¬„πµ—«Õ¬à“ß·Àπ¡®”π«π 27 µ—«Õ¬à“ß

 “¡“√∂§—¥‡≈◊Õ°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬‰¥â

®”π«π 49 ‰Õ‚´‡≈µ ·≈–‡¡◊ËÕπ”‡™◊ÈÕ∑—ÈßÀ¡¥‰ª

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

·∫§∑’‡√’¬ NO5 ‡∑à“π—Èπ∑’Ë¡’æ≈“ ¡‘¥ ¥—ßπ—Èπ®÷ß‡≈◊Õ°

‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 „™â„π°“√∑¥≈Õß

„π¢—ÈπµÕπµàÕ‰ª

µ“√“ß∑’Ë 1 °“√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑¥ Õ∫™π‘¥µà“ßÊ ¢Õß·∫§‡∑Õ√‘-

‚Õ´‘π∑’Ëº≈‘µ®“°‡™◊È Õ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5

®ÿ≈‘π∑√’¬å∑¥ Õ∫ º≈°“√∑¥≈Õß

E. coli O157:H7 -

S. pneumoniae DMS 5851 +

S. pyogenes ATCC 12384 +

S. typhi ATCC 5784 -

B. cereus ATCC 11778 +

B. subtilis TISTR 008 +

K. pneumoniae ATCC 27736 -

P. aeroginosa ATCC 27853 -

S. aureus ATCC 25923 +

L. mesenteroides TISTR 473 +

L. monocytogenes DMS 20600 -

+ =   “¡“√∂¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑¥ Õ∫

-  =  ‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑¥ Õ∫

‡¡◊ËÕπ” culture supernatant ¢Õß‡™◊ÈÕ·≈

§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 ¡“∑¥ Õ∫§«“¡ “¡“√∂

„π°“√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‚¥¬«‘∏’

swab-paper disc æ∫«à“ culture supernatant  “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ B. cereus ATCC 11778,

B. subtilis TISTR 008, S. pneumoniae DMS 5851,

S. pyogenes ATCC 12384, S. aureus ATCC 25923

·≈– L. mesenteroides TISTR 473 ‰¥â ·µà

‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ E. coli O157:H7,

S. typhi ATCC 5784, K. pneumoniae ATCC

27736, P. aeruginosa ATCC 27853 ·≈–

L. monocytogenes  DMS 20600 (¿“æ∑’Ë 1

·≈– µ“√“ß∑’Ë 1)

¿“æ∑’Ë 1 °“√¬—∫¬—È ß°“√‡®√‘≠µàÕ‡™◊È Õ®ÿ≈‘π∑√’¬å

∑¥ Õ∫¢Õß·∫§‡∑Õ√‘‚Õ ‘́π∑’Ëº≈‘µ®“°

‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 ‚¥¬

«‘∏’ swab- paper disc (1: culture

supernatant, 2: control)

‡¡◊ËÕ»÷°…“°“√∑πµàÕ§«“¡√âÕπ·≈–‡Õπ‰´¡å

™π‘¥µà“ßÊ ¢Õß·∫§‡∑Õ√‘‚Õ ‘́π∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5 æ∫«à“ ·∫§‡∑Õ√‘‚Õ ‘́π

 “¡“√∂∑πµàÕ§«“¡√âÕπ∑’Ë„™â„π°“√∑¥≈Õß‰¥â∑—ÈßÀ¡¥

·≈– “¡“√∂∑πµàÕ‡Õπ‰´¡å α-amylase, RNase ·≈–

lysozyme ‰¥â ·µà‰¡à “¡“√∂∑πµàÕ‡Õπ‰´¡å protenase

K, pepsin ·≈– trypsin  ‰¥â (µ“√“ß∑’Ë 2)
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µ“√“ß∑’Ë 2 º≈¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈

§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 „π°“√∑π

µàÕ ¿“«–µà“ßÊ

°“√∑¥ Õ∫ º≈°“√∑¥≈Õß

‡Õπ‰´¡å pepsin -

trypsin -

proteinase K -

α- amylase +

RNase +

lysozyme +

§«“¡√âÕπ 60 ÌC 60 π“∑’ +

80 ÌC 60 π“∑’ +

100 ÌC  60 π“∑’ +

121 ÌC  15 π“∑’ +

     ®“°°“√»÷°…“‡∫◊ÈÕßµâπ æ∫«à“‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ¡’æ≈“ ¡‘¥ ¢π“¥ 2.5 kb (¿“æ∑’Ë 2)

¥—ßπ—Èπ®÷ß‰¥â∑”°“√µ√«® Õ∫µàÕ‰ª«à“¬’π∑’Ë √â“ß

·∫§‡∑Õ√‘‚Õ ‘́π‡ªìπ¬’π∑’ËÕ¬Ÿà∫πæ≈“ ¡‘¥À√◊Õ‡ªìπ¬’π

∑’ËÕ¬Ÿà∫π‚§√‚¡‚´¡‚¥¬°“√∑” plasmid curing ®“°

°“√∑¥≈Õß æ∫«à“ “¡“√∂§—¥‡≈◊Õ°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ∑’Ë‰¡à “¡“√∂ √â“ß  ·∫§‡∑Õ√‘‚Õ´‘π

‰¥â∑—ÈßÀ¡¥ 13 ‰Õ‚´‡≈µ ‡¡◊ËÕπ”‡™◊ÈÕ∑—Èß 13 ‰Õ‚´‡≈µ

‰ª∑”°“√ °—¥æ≈“ ¡‘¥æ∫«à“ ‡™◊ÈÕ∑—Èß 13 ‰Õ‚´‡≈µ

‰¡à¡’æ≈“ ¡‘¥

¿“æ∑’Ë 2 ‡‡ ¥ß plasmid profile ¢Õß‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5 Lane 1: λ Hind III

digest (DNA marker) Lane 2, 3, 4, 5:

plasmid profile ¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ∑’Ëºà“π°“√ plasmid curing

Lane 6: plasmid profile ¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ∑’Ë‰¡àºà“π°“√ plasmid curing

‡¡◊ËÕπ”‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

¡“À“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√ √â“ß·∫§‡∑Õ√‘‚Õ ‘́π

æ∫«à“‡™◊ÈÕ®–„™â‡«≈“ª√–¡“≥ 3 ™—Ë«‚¡ß„π√–¬– lag

phase ®“°π—Èπ®–‡¢â“ Ÿà√–¬– exponential phase „π

™—Ë«‚¡ß∑’Ë 4 ·≈–‡¢â“ Ÿà√–¬– stationary phase „π™—Ë«‚¡ß

∑’Ë 7  à«π  ·∫§‡∑Õ√‘‚Õ´‘π®–∂Ÿ° √â“ß¢÷Èπ‡¡◊ËÕ‡™◊ÈÕ‡√‘Ë¡

‡¢â“ Ÿà√–¬– exponential phase ·≈–®–∂Ÿ° √â“ß – ¡

‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ®π¡’ª√‘¡“≥ Ÿß ÿ¥„π™à«ßµÕπµâπ¢Õß

√–¬– stationary phase ´÷Ëß„™â‡«≈“ª√–¡“≥ 7 ∂÷ß 8

™—Ë«‚¡ß ‚¥¬§à“ bacteriocin activity  Ÿß ÿ¥∑’Ë«—¥

‰¥â¡’§à“‡∑à“°—∫ 1,280 AU/ml ®“°π—Èπ®–§àÕ¬Ê ≈¥

≈ß‡À≈◊Õ 640, 320 ·≈– 320 AU/ml „π™—Ë«‚¡ß∑’Ë 9,

12 ·≈– 24 µ“¡≈”¥—∫ (¿“æ∑’Ë 3)

¿“æ∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß°“√‡®√‘≠‡µ‘∫‚µ°—∫

°“√ √â“ß·∫§‡∑Õ√‘‚Õ´‘π¢Õß‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5

®“°°“√»÷°…“°≈‰°°“√∑”ß“π¢Õß·∫§

‡∑Õ√‘ ‚Õ ‘́π„π°“√∑”≈“¬‡™◊È Õ®ÿ≈‘π∑√’¬å∑¥ Õ∫

L. mesenteroides TISTR 473 æ∫«à“§à“ OD
600

 ∑’Ë

«—¥‰¥â‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬·≈–‡¡◊ËÕπ—∫®”π«π‡´≈≈å∑’Ë√Õ¥

™’«‘µ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫æ∫«à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑¥ Õ∫¡’°“√‡æ‘Ë¡®”π«π¢÷Èπ‡≈Á°πâÕ¬®“° 1.4 x 107

‡ªìπ 3.1 x 107 CFU/ml  à«π™ÿ¥ control æ∫«à“

§à“ OD600 ∑’Ë«—¥‰¥â‡æ‘Ë¡¢÷Èπ®“° 0.15 ‡ªìπ 0.56 ·≈–

®”π«π‡´≈≈å∑’Ë¬—ß¡’™’«‘µ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡ 1.4 x 107 ‡ªìπ 1.7 x 109 CFU/ml

(¿“æ∑’Ë 4)

kb 1 2 3 4 5 6

23
9.4
6.5
4.3

2.2
2.0

2.5➝
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¿“æ∑’Ë 4  · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“ OD600 °—∫

®”π«π‡´≈≈å∑’Ë√Õ¥™’«‘µ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑¥ Õ∫ L. mesenteroides TISTR 473

‡¡◊ËÕπ”¡“∑¥ Õ∫°—∫·∫§‡∑Õ√‘‚Õ´‘π¢Õß

‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

·≈–‡¡◊ËÕπ”µ—«Õ¬à“ß¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

‰ª»÷°…“¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ™π‘¥ àÕß

°√“¥ æ∫«à“≈—°…≥–‡´≈≈å¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

L. mesenteroides TISTR 473 ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

(¿“æ∑’Ë 5)

¿“æ∑’Ë 5 ≈—°…≥–‡´≈≈å¢Õß‡™◊ÈÕ L. mesenteroides

TISTR 473 ∑’Ë∫à¡„π ¿“«–∑’Ë¡’ culture

supernatant ¢Õß·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

NO5 (1: ∑’Ë‡«≈“ 0 π“∑’ 7,500X, 2:

∑’Ë‡«≈“ 60 π“∑’ 7,500X ·≈– 3: ∑’Ë‡«≈“

120 π“∑’ 10,000X)

‡¡◊ËÕπ”·∫§‡∑Õ√‘‚Õ ‘́π∑’Ë √â“ß‚¥¬‡™◊ÈÕ·≈

§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 ‰ª∑”„Àâ„Àâ∫√‘ ÿ∑∏‘Ïµ“¡

«‘∏’°“√¢Õß Yang et al. (1992) ·≈–π”‚ª√µ’π

¥—ß°≈à“«¡“«‘‡§√“–Àå‚¥¬«‘∏’ Tricine-SDS-PAGE

æ∫«à“¡’·∂∫‚ª√µ’πÀπ÷Ëß·∂∫´÷Ëß¡’¢π“¥ª√–¡“≥

10 kDa (¿“æ∑’Ë 6)

¿“æ∑’Ë 6 ‡‡ ¥ß Tricine-SDS-PAGE ¢Õß·∫§

‡∑Õ√‘‚Õ ‘́π∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥

·∫§∑’ ‡√’¬ NO5 Lane 1: Mark 12

markers, Lane 2: ·∫§‡∑Õ√‘‚Õ ‘́π¢Õß

‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

·≈–®“°°“√®—¥®”·π°™π‘¥¢Õß‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5 µ“¡«‘∏’ Schillinger and Lucke.

(1989) æ∫«à“‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

‡ªìπ‡™◊ÈÕ„π °ÿ≈ Lactococcus

 √ÿª·≈–°“√Õ¿‘ª√“¬º≈°“√«‘®—¬

„π°“√§—¥‡≈◊Õ°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

∑’Ë “¡“√∂ √â“ß·∫§‡∑Õ√‘‚Õ ‘́π ¡—°„™â·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬‡ªìπ®ÿ≈‘π∑√’¬å∑¥ Õ∫  ∑—Èßπ’È‡π◊ËÕß®“°

§ÿ≥ ¡∫—µ‘ª√–°“√Àπ÷Ëß¢Õß·∫§‡∑Õ√‘‚Õ´‘π §◊Õ

 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë¡’ “¬æ—π∏ÿå

„°≈â‡§’¬ß°—∫®ÿ≈‘π∑√’¬å∑’Ë √â“ß·∫§‡∑Õ√‘‚Õ´‘π‰¥â¥’°«à“

®ÿ≈‘π∑√’¬å°≈ÿà¡Õ◊Ëπ ¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È®÷ß‡≈◊Õ°„™â

L. mesenteroides TISTR 473 ‡ªìπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑¥ Õ∫ ·≈–‡π◊ËÕß®“°·≈§µ‘§·Õ ‘¥·∫§∑’‡√’ ¬

 “¡“√∂ √â“ß “√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å‰¥â

À≈“¬™π‘¥ ‡™àπ °√¥Õ‘π∑√’¬å  ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å

À√◊Õ·∫§‡∑Õ√‘‚Õ ‘́π ¥—ßπ—Èπ„π°“√∑¥≈Õß®÷ß‰¥â

æ¬“¬“¡§«∫§ÿ¡‰¡à„Àâ·≈§µ‘§·Õ ‘¥·∫§∑’ ‡√’ ¬

kDa 1 2
200

116.3
97.4

66.3
55.4

36.5
31

21.5

14.4

6
3.5

10➙
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 “¡“√∂ √â“ß°√¥Õ‘π∑√’¬å·≈–‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥åÀ√◊Õ √â“ß‰¥âπâÕ¬¡“°®π‰¡à¡’º≈µàÕ°“√¬—∫¬—Èß

°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ „π°“√»÷°…“§√—Èßπ’È

‰¥â§«∫§ÿ¡‰¡à„Àâ‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ √â“ß

°√¥Õ‘π∑√’¬å‚¥¬°“√‡≈’È¬ß‡™◊ÈÕ„πÕ“À“√∑’Ë¡’ °≈Ÿ‚§ ‡æ’¬ß

0.2 % ´÷Ëß‡ªìπ°“√®”°—¥‡‡À≈àß§“√å∫Õπ∑’Ë·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬®–π”‰ª„™â„π°“√ √â“ß°√¥Õ‘π∑√’¬å

 à«π°“√§«∫§ÿ¡°“√ √â“ß‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å

∑”‚¥¬°“√∫à¡‡™◊ÈÕ„π ¿“«–‰√âÕÕ°´‘‡®π (anaerobic

condition) ´÷Ëß„π ¿“«–¥—ß°≈à“«®–∑”„Àâ‰¡à¡’°“√

∂à“¬∑Õ¥Õ‘‡≈§µ√Õπ „Àâ°—∫ÕÕ° ‘́‡®π‡æ◊ËÕ‡ª≈’Ë¬π‡ªìπ

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (De Vuyst and Vandamme,

1994)

® “°° “ √§— ¥ ‡ ≈◊ Õ ° ‡ ™◊È Õ · ≈§µ‘ § ·Õ ‘ ¥

·∫§∑’‡√’¬∑’Ë “¡“√∂ √â“ß·∫§‡∑Õ√‘‚Õ´‘π‰¥â„π

µ—«Õ¬à“ß·Àπ¡‚¥¬«‘∏’ agar spot assay æ∫«à“¡’‡™◊ÈÕ

·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬®”π«π 49 ‰Õ‚´‡≈µ ∑’Ë

 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‰¥â

‡¡◊ËÕπ”‡™◊ÈÕ∑—Èß 49 ‰Õ‚´‡≈µ‰ª∑”°“√µ√«® Õ∫

æ≈“ ¡‘¥ æ∫«à“¡’‡æ’¬ß·≈§µ‘§·Õ ‘¥·∫§∑’‡√’ ¬

NO5 ‡∑à“π—Èπ∑’Ë¡’æ≈“ ¡‘¥ ¥—ßπ—Èπ®÷ß‡≈◊Õ°‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5 „™â„π°“√∑¥≈Õß„π¢—ÈπµàÕ‰ª

 “‡Àµÿ∑’Ë‡≈◊Õ°‡™◊ÈÕ∑’Ë¡’æ≈“ ¡‘¥ ‡π◊ËÕß®“°À“°¡’°“√

∑¥ Õ∫«à“¬’π ”À√—∫·∫§‡∑Õ√‘‚Õ´‘πÕ¬Ÿà∫πæ≈“ ¡‘¥

®–∑”„Àâ°“√∑”«‘®—¬„π¢—ÈπµÕπ‰ª ‡™àπ °“√‚§≈π¬’π

¥—ß°≈à“«  –¥«°¬‘Ëß¢÷Èπ

®“°°“√»÷°…“§«“¡ “¡“√∂„π°“√¬—∫¬—Èß

°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß·∫§‡∑Õ√‘‚Õ´‘π

∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬√À—  NO5 ‚¥¬

«‘∏’ swab- paper disc æ∫«à“  ·∫§‡∑Õ√‘‚Õ´‘π

 “¡“√∂¬—∫¬—Èß‰¥â‡©æ“–‡™◊ÈÕ‡‡∫§∑’‡√’¬∑’Ë‡ªìπ·°√¡∫«°

‡∑à“π—Èπ ‰¥â·°à B. cereus ATCC 11778, B. subtilis

TISTR 008, S. pneumoniae DMS 5851,

S. pyogenes ATCC 12384, S. aureus ATCC 25923

·≈– L. mesenteroides TISTR 473 ‡‡ ¥ß„Àâ‡ÀÁπ

«à“°“√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫¢Õß

·∫§‡∑Õ√‘‚Õ´‘π‡ªìπ°“√¬—È∫¬—Èß·∫∫®”‡æ“– ·≈–

‡¡◊ËÕ»÷°…“°≈‰°°“√∑”ß“π¢Õß·∫§‡∑Õ√‘‚Õ´‘π‚¥¬„™â

L. mesenteroides TISTR 473 ‡ªìπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑¥ Õ∫ æ∫«à“‡‡∫§‡∑Õ√‘‚Õ ‘́π∑’Ë √â“ß‚¥¬ ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5  “¡“√∂∑”„Àâ®”π«π‡´≈≈å

·≈–§à“°“√¥Ÿ¥°≈◊π‡‡ ß¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

¡’§à“‡æ‘Ë¡¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ ÷́Ëß·µ°µà“ß®“°

™ÿ¥§«∫§ÿ¡∑’Ë∑—È ß®”π«π‡´≈≈å·≈–§à“°“√¥Ÿ¥°≈◊π

‡‡ ß¥—ß°≈à“«‡æ‘Ë¡¢÷ÈπÕ¬à“ß‡ÀÁπ‰¥â™—¥ ·≈–‡¡◊ËÕπ”

µ—«Õ¬à“ß¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‰ª»÷°…“≈—°…≥–

‡´≈≈å¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ™π‘¥ àÕß

°√“¥ æ∫«à“ ‡´≈≈å¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫‰¡à¡’°“√

‡ª≈’Ë¬π·ª≈ß„¥Ê ®“°º≈°“√∑¥≈Õß¥—ß°≈à“«∑”„Àâ

 √ÿª‰¥â«à“·∫§‡∑Õ√‘‚Õ ‘́π∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈§µ‘§

·Õ ‘¥·∫§∑’‡√’¬ NO5 Õ“®‰ª¡’º≈„π°“√¬—∫¬—Èß°“√

‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫ L. mesenteroides

TISTR 473 ‚¥¬∑’Ë‡´≈≈å‰¡à¡’°“√·µ° ≈“¬ µ—«Õ¬à“ß

¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ë¡’°≈‰°°“√∑”ß“π§≈â“¬°—∫

·∫§‡∑Õ√‘‚Õ ‘́π¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

‡™àπ diplococcin ∑’Ë √â“ß®“° Lactobacillus lactis subsp.

cremoris 346 (Davey, 1981)

‡¡◊ËÕ»÷°…“°“√∑πµàÕ§«“¡√âÕπ ·≈–‡Õπ‰´¡å

™π‘¥µà“ßÊ  æ∫«à“·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ®“°‡™◊ÈÕ

·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5  “¡“√∂∑π§«“¡√âÕπ

‰¥â Ÿß∂÷ß 121 ÌC ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 15 π“∑’

·µà‡¡◊ËÕπ”‰ª∑¥ Õ∫°—∫°≈ÿà¡‡Õπ‰´¡å¬àÕ¬‚ª√µ’π

´÷Ëß‰¥â·°à proteinase K, pepsin ·≈– trypsin

æ∫«à“‡Õπ‰´¡å¥—ß°≈à“« “¡“√∂∑”≈“¬§«“¡ “¡“√∂

¢Õß·∫§‡∑Õ√‘‚Õ´‘π„π°“√¬—∫¬—Èß°“√‡®√‘≠µàÕ‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑¥ Õ∫‰¥â ®“°º≈°“√∑¥≈Õß®÷ß √ÿª‰¥â«à“

·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘µ®“°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

NO5 ‡ªìπ “√ª√–‡¿∑‚ª√µ’π·≈–∑π§«“¡√âÕπ

®“°°“√µ√«®À“µ”·Àπàß¬’π∑’Ë √â“ß·∫§

‡∑Õ√‘‚Õ ‘́π æ∫«à“ ‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

¡’æ≈“ ¡‘¥¢π“¥ 2.5 kb ®÷ß∑”°“√µ√«® Õ∫µàÕ‰ª

‚¥¬«‘∏’ plasmid curing ·≈–æ∫«à“·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ∑’Ë°≈“¬æ—π∏ÿå ®π‰¡à “¡“√∂ √â“ß

‡‡∫§‡∑Õ√‘‚Õ´‘π‰¥â∑—Èß 13 ‰Õ‚´‡≈µ ‰¡à¡’ æ≈“ ¡‘¥
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®“°º≈°“√∑¥≈Õß¥—ß°≈à“«®–‡ÀÁπ‰¥â«à“§«“¡ “¡“√∂

„π°“√ √â“ß‡‡∫§‡∑Õ√‘‚Õ´‘π¢Õß·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5  Ÿ≠À“¬‰ªæ√âÕ¡°—∫ æ≈“ ¡‘¥

¥— ß π—È π ®÷ ß æ Õ ® – § “ ¥ § – ‡ π ‰ ¥â «à “ ¬’ π  ” À √— ∫

‡‡∫§‡∑Õ√‘‚Õ´‘ππà“®–Õ¬Ÿà∫πæ≈“ ¡‘¥   µ—«Õ¬à“ß¢Õß‡™◊ÈÕ

·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬∑’Ë¡’¬’π ”À√—∫·∫§‡∑Õ√‘‚Õ ‘́

π∑’ËÕ¬Ÿà∫π plasmid ‡™àπ sakacin A ∑’Ë √â“ß®“°

Lactobacillus sake 706 (Schillinger and Lucke,

1989)

‡¡◊ËÕπ”‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

¡“À“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√ √â“ß·∫§‡∑Õ√‘‚Õ ‘́π

æ∫«à“‡™◊ÈÕ®–‡√‘Ë¡ √â“ß·∫§‡∑Õ√‘‚Õ´‘π„π™—Ë«‚¡ß∑’Ë 4

·≈–®– √â“ß – ¡‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ®π¡’ª√‘¡“≥ Ÿß ÿ¥

„π™—Ë«‚¡ß∑’Ë 7 - 8 ´÷Ëß‡ªìπ™à«ßµÕπµâπ¢Õß√–¬–

stationary phase ‚¥¬§à“ bacteriocin activity  Ÿß ÿ¥

∑’Ë«—¥‰¥â¡’§à“‡∑à“°—∫ 1,280 AU/ml ®“°π—Èπ®–§àÕ¬Ê

≈¥≈ß  §à“ bacteriocin activity ∑’Ë≈¥≈ßÕ“®‡°‘¥®“°

°“√∑’Ë‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ √â“ß “√∫“ß™π‘¥

ÕÕ°¡“¬—∫¬—Èß·∫§‡∑Õ√‘‚Õ´‘π À√◊ÕÕ“®‡°‘¥®“°

§«“¡‰¡à‡ ∂’¬√µ—«¢Õß·∫§‡∑Õ√‘‚Õ ‘́π‡Õß µ—«Õ¬à“ß

¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ë¡’°“√º≈‘µ„π≈—°…≥–‡¥’¬«°—∫

·∫§‡∑Õ√‘ ‚Õ´‘π∑’Ë º≈‘µ®“° ‡™◊È Õ·≈§µ‘§·Õ ‘¥

·∫§∑’‡√’¬ NO5 ‡™àπ ·∫§‡∑Õ√‘‚Õ´‘π∑’Ë √â“ß®“°

Lactobacillus curvatus IFPL 105 (Casla et  al.,

1996)

®“°°“√À“πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß·∫§‡∑Õ√‘‚Õ

´‘π ∫√‘ ÿ∑∏‘Ï∑’Ë √â“ß®“°‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬

NO5 ‚¥¬π”‚ª√µ’π¥—ß°≈à“«¡“«‘‡§√“–Àå¥â«¬«‘∏’

Tricine-SDS-PAGE æ∫«à“·∫§‡∑Õ√‘‚Õ´‘π¥—ß°≈à“«

¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ª√–¡“≥ 10 kDa ·≈–‡¡◊ËÕ®—¥

®”·π°™π‘¥¢Õß‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5

æ∫«à“‡™◊ÈÕ·≈§µ‘§·Õ ‘¥·∫§∑’‡√’¬ NO5 ‡ªìπ‡™◊ÈÕ

„π °ÿ≈ Lactococcus

‡™◊ÈÕ·≈§µ‘§·Õ ‘·∫§∑’‡√’¬ NO5 ∑’Ë‰¥â®“°

°“√»÷°…“π’È “¡“√∂π”‰ª„™â„π°“√»÷°…“«‘®—¬µàÕ‰ª‰¥â

À≈“¬ª√–°“√ ‡™àπ °“√‚§≈π¬’π ”À√—∫·∫§‡∑Õ√‘‚Õ ‘́π

°“√À“≈”¥—∫°√¥Õ–¡‘‚π∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß·∫§

‡∑Õ√‘‚Õ´‘π‡æ◊ËÕ„™â„π°“√®—¥®”·π°™π‘¥¢Õß·∫§‡∑Õ√‘

‚Õ ‘́π À√◊Õ°“√π”‰ªæ—≤π“‡æ◊ËÕ„™â‡ªìπÀ—«‡™◊ÈÕ

(starter culture) „πÕÿµ “À°√√¡°“√À¡—°Õ“À“√

ª√–‡¿∑µà“ßÊ √«¡∑—Èß°“√π”‰ª»÷°…“µàÕ‡æ◊ËÕ„™â„π

∑“ß°“√·æ∑¬å ‡ªìπµâπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ ∑’Ë„Àâ∑ÿπÕÿ¥Àπÿπ àß‡ √‘¡°“√∑”«‘∑¬“π‘æπ∏å
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