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∫∑§—¥¬àÕ

°“√«‘®—¬§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ«‘‡§√“–Àåª√– ‘∑∏‘¿“æ¢Õß “√ °—¥ ¡ÿπ‰æ√ 6 ™π‘¥ ∑’Ëπ‘¬¡„™â
∑”≈Ÿ°·ªÑß¢â“«À¡“° ‰¥â·°à ¢‘ß ¢à“ ¥’ª≈’ °√–«“π °“πæ≈Ÿ ·≈– ‡®μ¡Ÿ≈‡æ≈‘ß¢“« μàÕ°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§
∑“ß‡¥‘πÕ“À“√ 4 ™π‘¥ §◊Õ Escherichia coli, Shigella boydii, Staphylococcus aureus ·≈–
Salmonella typhi ‚¥¬ °—¥ “√®“° ¡ÿπ‰æ√¥â«¬‡Õ∑“πÕ≈‡¢â¡¢âπ√âÕ¬≈– 95 ∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ¥â«¬
«‘∏’ paper disc diffusion ·≈–μ√«®À“§à“§«“¡‡¢â¡¢âπμÌË“ ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠·≈–¶à“·∫§∑’‡√’¬
(Minimum Inhibitory Concentration, MIC ·≈– Minimum Bactericidal Concentration,
MBC) ¥â«¬«‘∏’ broth dilution ·≈– agar dilution ®“°º≈°“√∑¥≈Õßæ∫«à“  “√ °—¥®“°¥Õ°°“πæ≈Ÿ
·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ Shigella boydii (·°√¡≈∫ √Ÿª√à“ß∑àÕπ) ·≈–
Staphylococcus aureus (·°√¡∫«° √Ÿª√à“ß°≈¡) æ∫∫√‘‡«≥¬—∫¬—Èß (inhibition zone) ¢π“¥√–À«à“ß
9.05-14.48 ¡‘≈≈‘‡¡μ√ ∑’Ë§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ ¡ÿπ‰æ√ 20 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ πÕ°®“°π’È “√ °—¥
¥Õ°°“πæ≈Ÿ ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¶à“·∫§∑’‡√’¬ 2 ™π‘¥π’È ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ (MBC) ‡∑à“°—∫
6.0 ·≈– 19.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈– 3.0 ·≈– 1.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ¥—ßπ—Èπ
¥Õ°°“πæ≈Ÿ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“«∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß≈Ÿ°·ªÑß¢â“«À¡“°®÷ß¡’∫∑∫“∑„π°“√≈¥ª√‘¡“≥
‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√

§” ”§—≠ : ≈Ÿ°·ªÑß¢â“«À¡“°,  ¡ÿπ‰æ√, Shigella boydii, Staphylococcus aureus
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Abstract

This research aimed to analyze bacterial inhibitory effects of 6 herbal extracts used
in KaoMak-starter making, which were Zingiber officinale Rose., Alpinia galanga L. Swartz.,
Piper chaba Hunt., Amomum testaceum Ridl., Eugenia caryophyllum Bullock & Harrison and
Plumbago zeylanica L. Four enteropathogenic bacteria used in this study were Escherichia
coli, Shigella boydii, Staphylococcus aureus and Salmonella typhi. The herbs were extracted
with 95% ethanol to obtain the herbal extracts. To detect the inhibitory effect, paper disc
diffusion technique was used to determine the values of Minimum Inhibitory Concentration
(MIC) and Minimum Bactericidal Concentration (MBC) which were examined by both broth
dilution and agar dilution techniques. The results revealed that E. caryophyllum and P. zeylanica
extracts could restrict growths of S. boydii (Gram negative bacilli) and S. aureus (Gram
positive cocci) with inhibition zones of 9.05-14.48 mm at herbal extract concentration of
20 mg/ml. Moreover, these 2 herbal extracts showed bactericidal activities to S. boydii and
S. aureus at the MBC values of 6.0 and 19.0 mg/ml and 3.0 and 1.0 mg/ml, respectively. Thus,
E. caryophyllum and P. zeylanica in KaoMak starter were suggested as the anti-bacterial
agents for reducing enteropathogenic bacteria.

Keywords : KaoMak starter, Herbs, Shigella boydii, Staphylococcus aureus

∫∑π”

¢â“«À¡“°‡ªìπÕ“À“√À¡—°¢Õß‰∑¬∑’Ë√Ÿâ®—°°—π¡“·μà‚∫√“≥ ¢â“«À¡“°∑”®“°¢â“«‡Àπ’¬«π÷Ëß∑’Ëº ¡°—∫
≈Ÿ°·ªÑß ´÷Ëßª√–°Õ∫¥â«¬‡§√◊ËÕß‡∑»À≈“¬™π‘¥ ‡™àπ ¢‘ß ¢à“ ™–‡Õ¡ °√–«“π °“πæ≈Ÿ ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“«
º ¡°—∫·ªÑß ·≈–πÈ” –Õ“¥ ¢÷ÈπÕ¬Ÿà°—∫ Ÿμ√°“√∑”¢Õß·μà≈–∑âÕß∂‘Ëπ ‡§√◊ËÕß‡∑»¥—ß°≈à“«¡’ ¡∫—μ‘‡ªìπ
 ¡ÿπ‰æ√∑’Ë¡’ª√–‚¬™πåμàÕ√à“ß°“¬ ·≈–∑”Àπâ“∑’Ë§—¥‡≈◊Õ°‡™◊ÈÕ®ÿ≈‘π∑√’¬å∫“ß™π‘¥„Àâ “¡“√∂‡®√‘≠‰¥â·≈–¬—∫¬—Èß
®ÿ≈‘π∑√’¬å‰¡àæ÷ßª√– ß§å „π¢≥–∑’Ë∫à¡≈Ÿ°·ªÑßπ—Èπ®ÿ≈‘π∑√’¬å∑’Ë„Àâ°≈‘Ëπ·≈–√ ™“μ‘¢Õß¢â“«À¡“°®–‡®√‘≠¢÷Èπ
‰¥â·°à √“ (Limtong et al., 2005) ¬’ μå (Limtong et al., 2002) ·≈–·∫§∑’‡√’¬ √â“ß°√¥·≈§∑‘° (lactic
acid bacteria) (Rittiplang et al., 2005) ªí®®ÿ∫—π‡ªìπ∑’Ë¬Õ¡√—∫ª√–‚¬™πå¢Õß¢â“«À¡“°„π¥â“π àß‡ √‘¡
 ÿ¢¿“æ„Àâ·¢Áß·√ß ‚¥¬®—¥‡ªìπÕ“À“√‚æ√‰∫‚Õμ‘° (probiotic) ‡¡◊ËÕ√—∫ª√–∑“π¢â“«À¡“°®–™à«¬ªÑÕß°—π
®ÿ≈‘π∑√’¬å∑’Ë°àÕ‚√§∑“ß‡¥‘πÕ“À“√‰¡à„Àâ‡®√‘≠‰¥âßà“¬ ™à«¬„Àâ√–∫∫∑“ß‡¥‘πÕ“À“√∑”ß“πª°μ‘  àßº≈∑”„Àâ
°“√¥Ÿ¥´÷¡«‘μ“¡‘π·≈– “√Õ“À“√¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èπ ́ ÷Ëß à«πÀπ÷Ëß‡ªìπº≈¡“®“° ¡ÿπ‰æ√∑’Ë‡ªìπÕß§åª√–°Õ∫
¢Õß≈Ÿ°·ªÑß¢â“«À¡“°·≈–·Õ≈°ÕŒÕ≈å„π¢â“«À¡“° («’√– ‘∑∏‘Ï °—≈¬“°ƒμ ·≈–«√»—°¥‘Ï ™à“ß¿“, 2553;
Õ√ÿ≥ ™“≠™—¬‡™“«å«‘«—≤πå, 2555)
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ªí®®ÿ∫—π¡’°“√»÷°…“ª√–‚¬™πå¢Õßæ◊™ ¡ÿπ‰æ√„π¥â“π‡¿ —™°√√¡¡“°¢÷Èπ ‡π◊ËÕß®“°¡’§«“¡‡™◊ËÕ«à“
æ◊™ ¡ÿπ‰æ√°àÕ„Àâ‡°‘¥ƒ∑∏‘Ï¢â“ß‡§’¬ßμàÕºŸâªÉ«¬πâÕ¬°«à“¬“∑’Ë —ß‡§√“–Àå®“° “√‡§¡’ (∑‘∞‘¡“ ¿“§¿Ÿ¡‘ ·≈–
°—≈¬“¿√≥å ®—πμ√’, 2555; «—π∑π’  «à“ßÕ“√¡≥å ·≈–æ“Ωíπ ®—π∑√å‡≈Á°, 2555) ·≈–æ◊™ ¡ÿπ‰æ√∫“ß™π‘¥
¬—ß¡’ “√Õ“À“√ ”À√—∫°“√‡®√‘≠‡μ‘∫‚μÕ’°¥â«¬  “√™’«¿“æ∑’Ë¡’ƒ∑∏‘Ï (bioactive metabolite) „πæ◊™
 ¡ÿπ‰æ√∑’Ë¡’º≈¬—∫¬—ÈßÀ√◊Õ§«∫§ÿ¡°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§ ‡™àπ ·∑ππ‘π (tannins) ‡∑Õ√åæ’π (terpenes)
ø≈“‚«πÕ¬¥å (flavonoids) ·≈–Õ—≈§“≈Õ¬¥å (alkaloids) (√«’‚√®πå Õπ—πμ∏π“™—¬ ·≈–§≥–, 2553;
Ahmad et al., 2006; Geetha et al., 2011) ¢âÕ¡Ÿ≈®“°°“√»÷°…“«‘®—¬„π‡√◊ËÕßπ’È®–π”‰ª Ÿà°“√ √â“ß¬“
μàÕμâ“π®ÿ≈‘π∑√’¬å°àÕ‚√§‰¥â¡“°¢÷Èπ ‡æ◊ËÕ≈¥ªí≠À“°“√¥◊ÈÕ¬“ (drug resistance) ¢Õß‡™◊ÈÕ‚√§®“°°“√„™â¬“
∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π (Rajsekhar et al., 2012) ÷́Ëßμ—«Õ¬à“ß¢ÕßÕ“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ°àÕ‚√§∑“ß‡¥‘πÕ“À“√
‡ªìπμ—«Õ¬à“ß∑’Ëæ∫‰¥â∫àÕ¬ ‚¥¬∑—Ë«‰ª‚√§π’È‡°‘¥®“°‡™◊ÈÕ·∫§∑’‡√’¬ ‡™àπ Escherichia coli, Shigella boydii,
Staphylococcus aureus ·≈– Salmonella typhi ‡ªìπμâπ ºŸâ∑’Ëμ‘¥‡™◊ÈÕ®–¡’Õ“°“√∑âÕß‡ ’¬∑âÕß√à«ß
‡ªìπ‰¢â Õ“‡®’¬√ ®πÕ“®‡ ’¬™’«‘μ‰¥â æ∫‰¥â∑—Èß„π‡¥Á°·≈–ºŸâ„À≠à ‡™◊ÈÕ¡—°ªπ‡ªóôÕπÕ¬Ÿà„πÕ“À“√·≈–πÈ”¥◊Ë¡
°“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’ à«πº ¡¢Õßæ◊™ ¡ÿπ‰æ√ ÷́Ëß à«πÀπ÷Ëß∑”Àπâ“∑’Ë‡ªìπ‡§√◊ËÕß‡∑» (spices) ‡æ‘Ë¡°≈‘Ëπ
·≈–√ ™“μ‘„Àâ°—∫Õ“À“√π—Èπ®–¡’ à«π™à«¬≈¥ª√‘¡“≥·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√‡À≈à“π’È ‰¥â (Tambekar
and Dahikar, 2011) ¥—ßπ—Èπ°“√»÷°…“ƒ∑∏‘Ï¢Õßæ◊™ ¡ÿπ‰æ√„πÕ“À“√¢Õß‰∑¬ ¥—ß‡™àπ ≈Ÿ°·ªÑß∑’Ë„™â„π°“√
∑”¢â“«À¡“°μàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√®÷ßÕ“®‡ªìπª√–‚¬™πåμàÕ°“√ √â“ß
μ—«¬“„À¡àÊ ∑’Ëπ”¡“„™â√—°…“‚√§∑“ß‡¥‘πÕ“À“√ √«¡∑—Èß‡¢â“„®∫∑∫“∑¢Õßæ◊™ ¡ÿπ‰æ√„π≈Ÿ°·ªÑß¢â“«À¡“°
μàÕ°“√§«∫§ÿ¡°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√‰¥â™—¥‡®π¢÷Èπ

«—μ∂ÿª√– ß§å

ß“π«‘®—¬§√—Èßπ’È¡’®ÿ¥¡ÿàßÀ¡“¬„π°“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√ ‰¥â·°à ¢‘ß ¢à“ º≈¥’ª≈’ º≈°√–«“π
¥Õ°°“πæ≈Ÿ ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“« ÷́Ëß„™â∑”≈Ÿ°·ªÑß¢â“«À¡“° „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
°àÕ‚√§∑“ß‡¥‘πÕ“À“√ ‰¥â·°à E. coli, S. boydii, S. aureus ·≈– S. typhi

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß

1. æ◊™ ¡ÿπ‰æ√
®—¥À“ ¡ÿπ‰æ√·Àâß ‰¥â·°à ¥’ª≈’ °√–«“π °“πæ≈Ÿ ·≈– ‡®μ¡Ÿ≈‡æ≈‘ß¢“« ®“°√â“π‡®â“°√¡‡ªÜÕ

·≈– ¡ÿπ‰æ√ ¥ ‰¥â·°à ¢‘ß ¢à“ ®“°μ≈“¥ ¥æ√“ππ°
2. ‡™◊ÈÕ·∫§∑’‡√’¬

‰¥â·°à E. coli, S. aureus, S. boydii ·≈– S. typhi ®“°°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß
 “∏“√≥ ÿ¢
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3. °“√‡μ√’¬¡ ¡ÿπ‰æ√
„Àâπ”‡Àßâ“¢‘ß ¢à“ º≈¥’ª≈’·Àâß º≈°√–«“π·Àâß ¥Õ°°“πæ≈Ÿ·Àâß ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“«·Àâß

¡“≈â“ß∑”§«“¡ –Õ“¥¥â«¬πÈ”ª√–ª“ ‚¥¬«‘∏’‡ªî¥πÈ”‰À≈ºà“πª√–¡“≥ 5 π“∑’ π”¡“ –‡¥Á¥πÈ”·≈–º÷Ëß∑‘Èß‰«â
1 «—π ®“°π—ÈπÀ—Ëπ„Àâ‡ªìπ™‘Èπ¢π“¥‡≈Á° Ê ·≈–∫¥¥â«¬‡§√◊ËÕß∫¥ (blender) „Àâ≈–‡Õ’¬¥

4. °“√‡μ√’¬¡ “√ °—¥‚¥¬„™â‡Õ∑“πÕ≈ §«“¡‡¢â¡¢âπ√âÕ¬≈– 95 ‡ªìπμ—«∑”≈–≈“¬
™—ËßπÈ”Àπ—°μ—«Õ¬à“ß ¡ÿπ‰æ√ μ—«Õ¬à“ß≈– 200 °√—¡ „ à≈ß„π¢«¥·°â« ª√‘¡“μ√ 500 ¡‘≈≈‘≈‘μ√

‡μ‘¡‡Õ∑“πÕ≈√âÕ¬≈– 95 ≈ß‰ª 200 ¡‘≈≈‘≈‘μ√ ªî¥¢«¥¥â«¬æ“√“øî≈å¡ (parafilm) μ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èππ”¡“°√Õß¥â«¬ºâ“¢“«∫“ß‡æ◊ËÕ‡Õ“°“°ÕÕ° ·≈–°√Õß¥â«¬°√–¥“… (Whatmanûs
paper) π”¡“√–‡À¬‡Õ∑“πÕ≈ÕÕ°‚¥¬„™â‡§√◊ËÕß°≈—Ëπ√–‡À¬ “√ (evaporator) ∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡´’¬ 
®π‰¥â “√ °—¥∑’Ë‡¢â¡¢âπ ‡°Á∫ “√ °—¥ ¡ÿπ‰æ√„π¢«¥·°â«∑’Ë¶à“‡™◊ÈÕ·≈â« ªî¥Ω“„Àâ π‘∑ ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘
4 Õß»“‡´≈‡´’¬ 

5. °“√∑¥ Õ∫À“∫√‘‡«≥¬—∫¬—Èß‡™◊ÈÕ (Inhibition zone) ‡™◊ÈÕ°àÕ‚√§∑“ß‡¥‘πÕ“À“√ E. coli,
S. aureus, S. boydii ·≈– S. typhi ‚¥¬«‘∏’ paper disc diffusion technique

‡μ√’¬¡°≈â“‡™◊ÈÕ (inoculum) ∑’Ë„™â„π°“√∑¥ Õ∫‚¥¬∂à“¬ E. coli, S. aureus, S. boydii ·≈–
S. typhi ≈ß„πÕ“À“√‡À≈«‡ÕÁπ∫’ (nutrient broth, NB) ∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«ª√‘¡“μ√ 5 ¡‘≈≈‘≈‘μ√ π”‰ª
∫à¡„πμŸâ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ¥Ÿ¥‡™◊ÈÕ„πÕ“À“√‡À≈«‡ÕÁπ∫’ ª√‘¡“μ√
1 ¡‘≈≈‘≈‘μ√ ≈ß„πÀ≈Õ¥∑¥≈Õß∑’Ë¡’  “√≈–≈“¬‚´‡¥’¬¡§≈Õ‰√¥å (NaCl) √âÕ¬≈– 0.85 (normal saline)
ª√‘¡“μ√ 9 ¡‘≈≈‘≈‘μ√ „™â ‰¡âæ—π ”≈’ (cotton swab) ®ÿà¡„πÀ≈Õ¥‡™◊ÈÕ·∫§∑’‡√’¬ °¥ ”≈’°—∫¢â“ßÀ≈Õ¥„Àâ
À¡“¥ Ê ·≈â«π”¡“°√–®“¬∫π®“π‡æ“–‡™◊ÈÕ∑’Ë¡’Õ“À“√‡ÕÁπ‡Õ (nutrient agar, NA) Õ¬à“ßπâÕ¬ 3 √–π“∫
‚¥¬À¡ÿπ®“π‡æ“–‡™◊ÈÕ √–π“∫≈– 60 Õß»“ ®π∑—Ë«·≈â«μ—Èß∑‘Èß‰«â 3-5 π“∑’ À≈—ß®“°π—Èπ„™â«‘∏’°“√ª≈Õ¥‡™◊ÈÕ
(aseptic technique) ‚¥¬„™âª“°§’∫®—∫·ºàπ°√–¥“…°≈¡ (paper disc) ¢π“¥ 6 ¡‘≈≈‘‡¡μ√ «“ß≈ß
∫π®“π‡æ“–‡™◊ÈÕ∑’Ë≈ß‡™◊ÈÕ·∫§∑’‡√’¬‰«â «“ß°√–¥“…°≈¡„ÀâÀà“ß‡∑à“°—π 4 ∫√‘‡«≥ „™â ‰¡‚§√ªî‡ªμμå
(micropipette) ¥Ÿ¥ “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1,000 100 80 60 40 20 15 10 5
2.5 2 1.5 ·≈– 1 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–πÈ”°≈—Ëπ∑’Ëª√“»®“°‡™◊ÈÕ (control) ª√‘¡“μ√ 20 ‰¡‚§√≈‘μ√ (μl)
À¬¥≈ß∫π·ºàπ°√–¥“…°≈¡∑’ËÕ¬Ÿà∫πÕ“À“√·¢Áß π”‰ª∫à¡„πμŸâ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“
24 ™—Ë«‚¡ß μ√«® Õ∫∫√‘‡«≥¬—∫¬—Èß (inhibition zone) À√◊Õ∫√‘‡«≥„  (clear zone) √Õ∫·ºàπ°√–¥“…°≈¡
·≈–∑”°“√«—¥‡ âπºà“»Ÿπ¬å°≈“ß (¡‘≈≈‘‡¡μ√) ‚¥¬∑”°“√∑¥≈Õß 3 ´È”

6. °“√∑¥ Õ∫À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕÀ√◊Õ§à“‡ÕÁ¡‰Õ ’́
(Minimun Inhibitory Concentration, MIC) ¥â«¬«‘∏’‡®◊Õ®“ß¥â«¬Õ“À“√‡À≈« (Broth dilution)

‡μ√’¬¡°≈â“‡™◊ÈÕ∑’Ë„™â„π°“√∑¥ Õ∫‚¥¬≈ß‡™◊ÈÕ·∫§∑’‡√’¬∑¥ Õ∫≈ß„πÕ“À“√‡À≈«‡ÕÁπ∫’ª√‘¡“μ√
5 ¡‘≈≈‘≈‘μ√ π”‰ª∫à¡„πμŸâ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 24 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 35 ™—Ë«‚¡ß ‡®◊Õ®“ß‡™◊ÈÕ∑¥ Õ∫
‚¥¬„™â “√≈–≈“¬‚´‡¥’¬¡§≈Õ‰√¥å √âÕ¬≈– 0.85 ª√‘¡“μ√ 10 ¡‘≈≈‘≈‘μ√„Àâ¡’§«“¡¢ÿàπ ‡∑à“°—∫ 0.5 ·¡§ø“√å·≈π¥å
(McFarland) ®–‰¥â‡™◊ÈÕμ—Èßμâπ‡∑à“°—∫ 1.5x108 ´’‡Õø¬ŸμàÕ¡‘≈≈‘≈‘μ√ (CFU/ml) ®“°π—Èπ‡μ√’¬¡ “√ °—¥
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 ¡ÿπ‰æ√‡¢â¡¢âπμà“ßÊ „πÀ≈Õ¥ ‰¥â·°à 1,000 100 80 60 40 20 15 10 5 2.5 2 1.5 ·≈– 1 ¡‘≈≈‘°√—¡
μàÕ¡‘≈≈‘≈‘μ√ ¥â«¬Õ“À“√‡ÕÁπ∫’ ‚¥¬„Àâ¡’ª√‘¡“μ√ ÿ¥∑â“¬¢Õß·μà≈–§«“¡‡¢â¡¢âπ ‡∑à“°—∫ 5 ¡‘≈≈‘≈‘μ√ ·≈â«„™â
ªî‡ªμ (pipette) ¥Ÿ¥‡™◊ÈÕ∑¥ Õ∫∑’Ë‡μ√’¬¡‰«â„ à≈ß„πÀ≈Õ¥Ê ≈– 0.1 ¡‘≈≈‘≈‘μ√ ‡¢¬à“„Àâ‡¢â“°—π π”À≈Õ¥
∑¥≈Õß‰ª∫à¡„πμŸâ∫à¡‡™◊ÈÕ ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß (À≈Õ¥§«∫§ÿ¡§◊Õ À≈Õ¥∑’Ë
‰¡à‡μ‘¡‡™◊ÈÕ∑¥ Õ∫) ∑”°“√∑¥≈Õß 3 ´È”  —ß‡°μ¥Ÿ§«“¡¢ÿàπ„π·μà≈–À≈Õ¥ „Àâμ√«® Õ∫À≈Õ¥∑’Ë¡’ “√ °—¥
 ¡ÿπ‰æ√μË”∑’Ë ÿ¥·≈– “√≈–≈“¬¬—ß§ß„ Õ¬Ÿà‡¡◊ËÕ‡∑’¬∫°—∫À≈Õ¥§«∫§ÿ¡ §«“¡‡¢â¡¢âπ¢Õß “√ °—¥¥—ß°≈à“«§◊Õ
§à“‡ÕÁ¡‰Õ´’ (MIC)

7. °“√∑¥ Õ∫À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ‰¥âÀ√◊Õ‡ÕÁ¡∫’´’ (Minimum
bactericidal concentration, MBC) ¥â«¬«‘∏’‡®◊Õ®“ß¥â«¬Õ“À“√·¢Áß (Agar dilution)

„™âªî‡ªμª≈Õ¥‡™◊ÈÕ¥Ÿ¥ “√≈–≈“¬¢ÕßÀ≈Õ¥∑’Ë‰¡à¡’§«“¡¢ÿàπ (®“°°“√∑¥ Õ∫À“§à“‡ÕÁ¡‰Õ´’)
ª√‘¡“μ√ 0.1 ¡‘≈≈‘≈‘μ√ π”‰ª°√–®“¬ (spread) ∫πÕ“À“√·¢Áß‡ÕÁπ‡Õ (NA) „π®“π‡æ“–‡™◊ÈÕ π”‰ª∫à¡„π
μŸâ∫à¡ ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß  —ß‡°μ‚§‚≈π’‡™◊ÈÕ∑¥ Õ∫∑’Ë‡®√‘≠∫πÕ“À“√ NA
∑”°“√∑¥ Õ∫ 3 È́” „Àâ«‘‡§√“–Àå§à“‡ÕÁ¡∫’´’ ®“°®“π‡æ“–‡™◊ÈÕ∑’Ë‰¡àæ∫°“√‡®√‘≠¢Õß‡™◊ÈÕ∑¥ Õ∫∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ ¡ÿπ‰æ√μË” ÿ¥

8. °“√«“ß·ºπ°“√∑¥≈Õß ·≈–°“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘
°“√«“ß·ºπ°“√∑¥≈Õß„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡∫√‘∫Ÿ√≥å Completely Randomized

Design (CRD) ‚¥¬°“√∑¥≈Õß´È” 3 §√—Èß «‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-way ANOVA) ·≈–
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¥â«¬«‘∏’¥’‡ÕÁ¡Õ“√å∑’ (Duncanûs Multiple Range Test, DMRT) ∑’Ë√–¥—∫§«“¡
‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 (p<0.05)

º≈°“√∑¥≈Õß

1. °“√∑¥ Õ∫À“∫√‘‡«≥¬—∫¬—Èß‡™◊ÈÕ (inhibition zone) ‡™◊ÈÕ°àÕ‚√§∑“ß‡¥‘πÕ“À“√ E. coli,
S. aureus S. boydii ·≈– S. typhi ¥â«¬«‘∏’ paper disc diffusion

º≈°“√∑¥ Õ∫ “√ °—¥ ¡ÿπ‰æ√ 6 ™π‘¥ ∑’Ëπ‘¬¡„™â‡ªìπ à«πª√–°Õ∫¢Õß≈Ÿ°·ªÑß¢â“«À¡“° ‰¥â·°à
¢‘ß ¢à“ ¥’ª≈’ °√–«“π °“πæ≈Ÿ ·≈– ‡®μ¡Ÿ≈‡æ≈‘ß¢“« μàÕ°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§∑“ß‡¥‘πÕ“À“√ §◊Õ E. coli,
S. aureus, S. boydii ·≈– S. typhi ¥â«¬«‘∏’ paper disc diffusion æ∫«à“  “√ °—¥¢Õß∑—Èß°“πæ≈Ÿ·≈–
‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¬—∫¬—Èß‡™◊ÈÕ S. aureus °—∫ S. boydii ‰¥â ‡π◊ËÕß®“°√Õ∫Ê ·ºàπ°√–¥“…°≈¡æ∫
∫√‘‡«≥„  (clear zone) ‡°‘¥¢÷Èπ√Õ∫°√–¥“… ‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (¿“æ∑’Ë 1 ·≈– ¿“æ∑’Ë 2) „π¢≥–∑’Ë
 “√ °—¥ ¡ÿπ‰æ√ 4 ™π‘¥∑’Ë‡À≈◊Õ æ∫«à“‰¡à “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬∑’Ë„™â∑¥ Õ∫‰¥â (‰¡àæ∫«ß„ √Õ∫·ºàπ
°√–¥“…∑¥ Õ∫) ®÷ßπ” “√ °—¥°“πæ≈Ÿ ·≈– ‡®μ¡Ÿ≈‡æ≈‘ß¢“« ¡“∑¥ Õ∫ƒ∑∏‘Ï°“√μàÕμâ“π‡™◊ÈÕ S. aureus
°—∫ S. boydii „π¢—ÈπμàÕ‰ª
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¿“æ∑’Ë 1 ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß¢Õß°“πæ≈Ÿ (´â“¬) ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“« (¢«“) ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
1,000 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μàÕ‡™◊ÈÕ S. boydii ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (·ºàπ°√–¥“…°≈¡
°≈“ß®“π‡æ“–‡™◊ÈÕ)

¿“æ∑’Ë 2 ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß¢Õß°“πæ≈Ÿ (´â“¬) ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“« (¢«“) ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
1,000 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μàÕ‡™◊ÈÕ S. aureus ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (·ºàπ°√–¥“…°≈¡
°≈“ß®“π‡æ“–‡™◊ÈÕ)
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2. °“√‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡™◊ÈÕ S. boydii ·≈– S. aureus ‚¥¬ “√ °—¥

°“πæ≈Ÿ ‚¥¬«‘∏’ paper disc diffusion

º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥°“πæ≈Ÿ‚¥¬«‘∏’ disc diffusion æ∫«à“  “√ °—¥°“πæ≈Ÿ
¡’ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡™◊ÈÕ S. boydii ·≈– S. aureus ‚¥¬ “√ °—¥°“πæ≈Ÿ “¡“√∂¬—∫¬—Èß‡™◊ÈÕ S. boydii
‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 15 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ æ∫¢π“¥«ß„  7.59±0.42 ¡‘≈≈‘‡¡μ√ ´÷Ëß·μ°μà“ß
®“°§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë 1,000 100 80 60 40 20 10 5 2.5 2 1.5 ·≈– 1 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√
Õ¬à“ß¡’π—¬ ”§—≠∑’Ë p<0.05 (μ“√“ß∑’Ë 1) ·≈– “√ °—¥°“πæ≈Ÿ “¡“√∂¬—ß¬—Èß‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπμË” ÿ¥ 20 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬æ∫¢π“¥«ß„  9.05±0.70 ¡‘≈≈‘‡¡μ√ ´÷Ëß·μ°μà“ß®“°
√–¥—∫§«“¡‡¢â¡¢âπÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ (μ“√“ß∑’Ë 1)

º≈°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡™◊ÈÕ S. boydii ·≈– S. aureus ‚¥¬«‘∏’ paper disc
diffusion æ∫«à“  “√ °—¥‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¬—∫¬—Èß‡™◊ÈÕ S. boydii ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥
5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ æ∫¢π“¥«ß„  ‡∑à“°—∫ 9.97±0.06 ¡‘≈≈‘‡¡μ√ ∑’Ë p<0.05 (μ“√“ß∑’Ë 1 ·≈–¿“æ∑’Ë 3)
·≈– “√ °—¥‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¬—∫¬—Èß‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 1.5 ¡‘≈≈‘°√—¡
μàÕ¡‘≈≈‘≈‘μ√ («ß„ ¡’¢π“¥ 5.77±0.47 ¡‘≈≈‘‡¡μ√) ‚¥¬¡’ª√– ‘∑∏‘¿“æ·μ°μà“ß®“°∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑’Ë p<0.05 (μ“√“ß∑’Ë 1 ·≈–¿“æ∑’Ë 4)
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§«“¡‡¢â¡¢âπ

 “√ °—¥ ¡ÿπ‰æ√

(¡‘≈≈‘°√—¡μàÕ

¡‘≈≈‘≈‘μ√) °“πæ≈Ÿ ‡®μ¡Ÿ≈‡æ≈‘ß¢“« °“πæ≈Ÿ ‡®μ¡Ÿ≈‡æ≈‘ß¢“«

1,000 30.17±0.25a 35.18±0.25a 24.17±1.21a 33.09±0.29a

100 29.08±0.43b 29.57±0.33b 14.05±0.62b 26.07±0.73b

80 25.79±0.07c 20.26±0.28c 12.23±0.99c 25.55±0.311b

60 20.92±0.09d 16.64±1.11d 11.38±0.54cd 20.90±0.24c

40 11.79±0.14e 14.43±1.07e 10.48±0.39d 17.33±0.41d

20 9.26±0.31f 13.70±0.63e 9.05±0.70e 14.48±0.51e

15 7.59±0.42g 12.24±0.04f - 10.72±0.09f

10 - 11.26±0.36f - 10.55±0.54f

5 - 9.97±0.06g - 9.47±0.21g

2.5 - - - 7.85±0.13h

2.0 - - - 6.62±0.01i

1.5 - - - 5.77±0.47j

1.0 - - - -

À¡“¬‡Àμÿ  * §à“‡©≈’Ë¬∑’Ëμ“¡¥â«¬Õ—°…√¿“…“Õ—ß°ƒ…μà“ß°—π„π§Õ≈—¡πå‡¥’¬«°—π· ¥ßº≈§à“‡©≈’Ë¬∑’Ë¡’§à“·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 (p<0.05)

(-) À¡“¬∂÷ß ‰¡à “¡“√∂«—¥‡ âπºà“»Ÿπ¬å°≈“ß«ß„ ‰¥â

‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß„ *

(mean±S.D, ¡‘≈≈‘‡¡μ√)

‡¡◊ËÕ„™â‡™◊ÈÕ∑¥ Õ∫ S. boydii

‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß„ *

(mean±S.D, ¡‘≈≈‘‡¡μ√)

‡¡◊ËÕ„™â‡™◊ÈÕ∑¥ Õ∫ S. aureus

μ“√“ß∑’Ë 1 °“√‡ª√’¬∫‡∑’¬∫º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß “√ °—¥¥Õ°°“πæ≈Ÿ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“«μàÕ°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ S. boydii ·≈– S. aureus
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¿“æ∑’Ë 3 · ¥ß‡ âπºà“»Ÿπ¬å°≈“ß«ß„ ‡™◊ÈÕ S. boydii ¢Õß “√ °—¥√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“«∑’Ë§«“¡‡¢â¡¢âπ
15 10 5 2.5 2 ·≈– 1.5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (·ºàπ°√–¥“…°≈¡
μ√ß°≈“ß®“π‡æ“–‡™◊ÈÕ)

¿“æ∑’Ë 4 · ¥ß‡ âπºà“»Ÿπ¬å°≈“ß«ß„ ‡™◊ÈÕ S. aureus ¢Õß “√ °—¥√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“«∑’Ë§«“¡‡¢â¡¢âπ
15 10 5 2.5 2 ·≈– 1.5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (·ºàπ°√–¥“…°≈¡
μ√ß°≈“ß®“π‡æ“–‡™◊ÈÕ)
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3. °“√∑¥ Õ∫°“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ‰¥â (Minimum Bactericidal

Concentration, MBC) ¥â«¬«‘∏’‡®◊Õ®“ß¥â«¬Õ“À“√·¢Áß (agar dilution)

®“°°“√À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“«∑’Ë “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠ S. boydii ·≈– S. aureus (§à“‡ÕÁ¡‰Õ ’́) æ∫«à“  “√ °—¥ ¡ÿπ‰æ√∑—Èß 2 ™π‘¥ ¡’ ’∑’Ë‡¢â¡¡“°∑”„Àâ
‰¡à “¡“√∂ —ß‡°μ§«“¡¢ÿàπ®“°°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥âÕ¬à“ß·¡àπ¬” ®÷ß‰¡à‡≈◊Õ°∑’Ë®–„™â§à“‡ÕÁ¡‰Õ´’ „π°“√· ¥ß
ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“«μàÕ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ ·μà„™â«‘∏’
‡ÕÁ¡∫’́ ’·∑π

º≈°“√∑¥ Õ∫À“§à“§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“«„π°“√¶à“‡™◊ÈÕ
S. boydii ·≈– S. aureus æ∫«à“  “√ °—¥°“πæ≈Ÿ “¡“√∂¶à“‡™◊ÈÕ S. boydii ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥
6.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–¶à“‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 19.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√
·≈–º≈°“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß “√ °—¥‡®μ¡Ÿ≈‡æ≈‘ß¢“«„π°“√¶à“‡™◊ÈÕ S. boydii ·≈– S. aureus
æ∫«à“ “√ °—¥‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¶à“‡™◊ÈÕ S. boydii ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 3.0 ¡‘≈≈‘°√—¡
μàÕ¡‘≈≈‘≈‘μ√ ·≈–¶à“‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 1.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ (μ“√“ß∑’Ë 2)
¥—ßπ—Èπ “√ °—¥‡®μ¡Ÿ≈‡æ≈‘ß¢“«®÷ß¡’ª√– ‘∑∏‘¿“æ¶à“‡™◊ÈÕ S. boydii ·≈– S. aureus ‰¥â¥’°«à“ “√ °—¥°“πæ≈Ÿ

μ“√“ß∑’Ë 2 √–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥¢Õß “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¢“« ∑’Ë “¡“√∂¶à“‡™◊ÈÕ S. boydii
·≈– S. aureus (√–¥—∫‡ÕÁ¡∫’´’)

√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬ (¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√)

Shigella boydii Staphylococcus aureus

°“πæ≈Ÿ ‡®μ¡Ÿ≈‡æ≈‘ß¢“« °“πæ≈Ÿ ‡®μ¡Ÿ≈‡æ≈‘ß¢“«

6.0 3.0 19.0 1.0

 √ÿª·≈–Õ¿‘ª√“¬º≈

®“°°“√»÷°…“º≈¢Õßª√– ‘∑∏‘¿“æ¢Õß “√ °—¥‡Õ∑“πÕ≈¢Õß ¡ÿπ‰æ√ 6 ™π‘¥ ‰¥â·°à ¢‘ß ¢à“ ¥’ª≈’
°√–«“π °“πæ≈Ÿ ·≈– ‡®μ¡Ÿ≈‡æ≈‘ß¢“« ∑’Ë¡’º≈μàÕ°“√¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√ ‰¥â·°à
E. coli, S. boydii, S. aureus ·≈– S. typhi ∑¥ Õ∫‚¥¬«‘∏’ paper disc diffusion º≈°“√«‘®—¬æ∫«à“
 “√ °—¥ ¡ÿπ‰æ√¥Õ°°“πæ≈Ÿ (E. caryophyllum) ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“« (P. zeylanica)  “¡“√∂
¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ S. boydii ·≈– S. aureus ‚¥¬º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥¥Õ°
°“πæ≈Ÿ·≈–√“°‡®μ¡Ÿ≈‡æ≈‘ß¢“« μ—Èß·μà 1.0-1,000 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μàÕ°“√¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß
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‡™◊ÈÕ∑—Èß Õß™π‘¥ æ∫«à“ ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‚¥¬æ∫«ß„ ¢Õß°“√¬—∫¬—Èß S. boydii
´÷Ëß‡ªìπ·∫§∑’‡√’¬·°√¡≈∫ √Ÿª√à“ß‡´≈≈å‡ªìπ∑àÕπ (Gramûs negative bacilli) ¡’¢π“¥ 7.59-30.17 ¡‘≈≈‘‡¡μ√
( “√ °—¥¥Õ°°“πæ≈Ÿ) ·≈– 9.97-35.18 ¡‘≈≈‘‡¡μ√ ( “√ °—¥√“°‡®μ¡Ÿ≈‡æ≈‘ß) «ß„ ¢Õß°“√¬—∫¬—ÈßμàÕ
S. aureus ´÷Ëß‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª√à“ß‡´≈≈å°≈¡ (Gramûs positive cocci) ¢π“¥ 9.05-24.17
¡‘≈≈‘‡¡μ√ ( “√ °—¥¥Õ°°“πæ≈Ÿ) ·≈– 5.77-33.09 ¡‘≈≈‘‡¡μ√ ( “√ °—¥√“°‡®μ¡Ÿ≈‡æ≈‘ß) πÕ°®“°π’È
‰¥âπ” “√ °—¥ ¡ÿπ‰æ√¡“∑¥ Õ∫À“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬ (MBC) S. boydii ·≈–
S. aureus æ∫«à“  “√ °—¥¥Õ°°“πæ≈Ÿ “¡“√∂¶à“‡™◊ÈÕ S. boydii ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 6 ¡‘≈≈‘°√—¡
μàÕ¡‘≈≈‘≈‘μ√ ·≈–¶à“‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 19 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√  “√ °—¥
‡®μ¡Ÿ≈‡æ≈‘ß¢“« “¡“√∂¶à“‡™◊ÈÕ S. boydii ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 3 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–
¶à“‡™◊ÈÕ S. aureus ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμË” ÿ¥ 1.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√

ß“π«‘®—¬π’È æ∫«à“  “√ °—¥¥Õ°°“πæ≈Ÿ¡’ƒ∑∏‘ÏμàÕμâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·°√¡≈∫·≈–·°√¡∫«°
§◊Õ S. boydii ·≈– S. aureus μ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬Õ◊Ëπ∑’Ëæ∫«à“πÈ”¡—π°“πæ≈Ÿ„Àâº≈μàÕμâ“π
°“√‡®√‘≠¢Õß·∫§∑’‡√’¬À≈“¬™π‘¥ ‡™àπ Vibrio parahaemolyticus, Bacillus cereus, Campylobacter
jejuni, Salmonella enteritidis, E. coli, S. aureus ·≈– Listeria monocytogens ∑’Ë§à“‡ÕÁ¡‰Õ´’ 0.5-
8.0 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ (Yano et al., 2006) ·≈–¬—ß¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ√“ ‡™àπ Candida albicans,
Penicillium citrinum, Aspergillus niger ·≈– Trichophyton mentagrophytes (Rajsekhar et al,
2012) πÕ°®“°π’È°“√„™âπÈ” °—¥°“πæ≈Ÿæ∫«à“ “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√‰¥âÕ’°¥â«¬ ‡™àπ
S. aureus ATCC 25923 S. typhimurium ATCC 14028 ·≈– E. coli ATCC 25922 ∑’Ë√–¥—∫‡ÕÁ¡∫’´’
4-8 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ (Puangpronpitag, et al., 2009) ´÷Ëß§à“‡ÕÁ¡∫’´’¢Õß°“√«‘®—¬„π§√—Èßπ’ÈÕ¬Ÿà„π™à«ß
6-19 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬º≈°“√¬—∫¬—Èß S. boydii ¬—ß‰¡àæ∫√“¬ß“π®“°·À≈àßÕ◊Ëπ „π°“√»÷°…“
Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß°“πæ≈Ÿ∑’Ëºà“π¡“æ∫«à“ª√–°Õ∫¥â«¬ “√μàÕμâ“π®ÿ≈‘π∑√’¬å ”§—≠ §◊Õ øïπÕ≈
(phenol) √âÕ¬≈– 84-95 ´÷Ëß à«π„À≠à‡ªìπ¬Ÿ®’πÕ≈ (eugenol) √âÕ¬≈– 97 ·≈–·Õ´’∑‘≈¬Ÿ®’πÕ≈ (acetyl
eugenol) √âÕ¬≈– 3 (Õ√æ‘π ‡°‘¥™Ÿ™◊Ëπ ·≈–§≥–, 2553) ¥—ßπ—Èπ¬Ÿ®’πÕ≈®÷ßÕ“®‡ªìπ “√ÕÕ°ƒ∑∏‘Ï∑’Ë ”§—≠
„π°“√¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√∑’Ë»÷°…“„π°“√«‘®—¬π’È ‚¥¬∑—Ë«‰ª™“«∫â“π„™â°“πæ≈Ÿ‡ªìπ¬“
≈¥Õ“°“√‡®Á∫ª«¥®“°·¡≈ß°—¥μàÕ¬ ·°âª«¥øíπ ≈¥°“√Õ—°‡ ∫¢Õß≈”‰ â ·≈–‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
(Puangpronpitag et al., 2009)

πÕ°®“°π’È „π°“√«‘®—¬¬—ß‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ¢Õß “√ °—¥√“°‡®μ¡Ÿ≈‡æ≈‘ß„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§∑“ß‡¥‘πÕ“À“√ ‰¥â·°à S. boydii ·≈– S. aureus ´÷ËßÕ“®‡°‘¥®“°
ƒ∑∏‘Ï¢Õß “√æ≈—¡∫“®‘π (plumbagin) À√◊Õ 5-‰Œ¥√Õ°´’-2-‡¡∑‘≈-1,4-·πæ∑“§«‘‚ππ (5-hydroxy-2-
methyl-1,4-naphthaquinone) ‚¥¬∑’Ë “√æ≈—¡∫“®‘πæ∫¡“°∑’Ë ÿ¥∑’Ë∫√‘‡«≥√“° (Pant, 2012; Ravikumar
and Sudha, 2011) ÷́Ëß°“√«‘®—¬§√—Èßπ’È ‰¥â„™â√“°‡®μ¡Ÿ≈‡æ≈‘ß„π°“√∑¥ Õ∫ πÕ°®“°π’È “√∑’Ë¡’√“¬ß“π«à“
‡ªìπÕß§åª√–°Õ∫¢Õß‡®μ¡Ÿ≈‡æ≈‘ß¥â«¬ ‰¥â·°à Õ—≈§“≈Õ¬¥å (alkaloid) ‰°≈‚§‰´¥å (glycoside) ‡ μ’¬√Õ¬¥å
(steroid) ‰∑√‡∑Õ√åæ’πÕ¬¥å (triterpenoid) ·∑ππ‘π (tannin)  “√ª√–°Õ∫øïπÕ≈‘° (phenolic compound)
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ø≈“‚«πÕ¬¥å (flavonoid) ´“‚æπ‘π (saponin) §Ÿ¡“√‘π (coumarin) §“√å‚∫‰Œ‡¥√μ (carbohydrate)
‰¢¡—π (fat) ·≈–‚ª√μ’π (protein) ‡ªìπμâπ (Devi & Krishna, 2012; Mandavkar & Jalalpure, 2011)
ƒ∑∏‘Ï¢Õß “√™’«¿“ææ≈—¡∫“®‘π‰¥â√—∫°“√»÷°…“Õ¬à“ß°«â“ß¢«“ß¡“°àÕπ·≈â««à“ “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬
·°√¡∫«° ‡™àπ S. aureus, B. subtilis, B. cereus, Pneumonococcus sp. ‡ªìπμâπ ·≈–·∫§∑’‡√’¬
·°√¡≈∫ ‡™àπ E. coli, S. typhi, Pseudomonas aeruginosa ·≈– Neisseria sp. πÕ°®“°π’È¬—ß¡’ƒ∑∏‘Ï
¬—∫¬—Èß√“ ‡™àπ Candida sp., Fusarium equiseti, Alternaria alternate, Trichophyton sp. ·≈–‚æ√‚∑ —́«
∫“ß™π‘¥ (Leishmania sp.) (Jeyachandran et al., 2009; Pant, 2012; Rahman & Anwar, 2007;
Ravikumar & Sudha, 2011)  à«πμà“ßÊ ¢Õß‡®μ¡Ÿ≈‡æ≈‘ß (Plumbago zeylanica L.) ‡™àπ „∫ √“° ≈”μâπ
‡ªìπ∑’Ë¬Õ¡√—∫«à“¡’ √√æ§ÿ≥„π°“√√—°…“‚√§ ‰¥â·°à ‚√§μ‘¥‡™◊ÈÕ∑“ß‡¥‘πÕ“À“√ ‚√§º‘«Àπ—ß ·≈–∫√√‡∑“
Õ“°“√ª«¥∫«¡ (Devi and Krishna, 2012) °“√ °—¥ “√®“°‡®μ¡Ÿ≈‡æ≈‘ß¥â«¬μ—«∑”≈–≈“¬μà“ß°—π
æ∫«à“„Àâº≈°“√μàÕμâ“π®ÿ≈‘π∑√’¬å·μ°μà“ß°—π‰ª ‚¥¬‡¡◊ËÕ„™âπÈ”„π°“√ °—¥®–„Àâº≈°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å
‰¥âπâÕ¬°«à“‡Õ∑“πÕ≈ (ethanol) ‡¡∑“πÕ≈ (methanol) ·Õ ’́‚∑π (acetone) ·≈– §≈Õ‚√øÕ√å¡
(chloroform) (Jeyachandran et al., 2009; Rahman & Anwar, 2007; Tambekar & Dahikar, 2011)
´÷Ëß°“√«‘®—¬„π§√—Èßπ’È ‰¥â‡≈◊Õ°„™â‡Õ∑“πÕ≈„π°“√ °—¥ “√®“°√“°‡®μ¡Ÿ≈‡æ≈‘ß ·≈–‰¡àæ∫√“¬ß“πº≈°“√
¬—∫¬—Èß¢Õß “√ °—¥®“°√“°‡®μ¡Ÿ≈‡æ≈‘ßμàÕ S. boydii ®“°ß“π«‘®—¬·À≈àßÕ◊Ëπ

Õ¬à“ß‰√°Áμ“¡ƒ∑∏‘Ï¢Õß “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¡’∫∑∫“∑„π°“√§—¥‡≈◊Õ°™π‘¥¢Õß
®ÿ≈‘π∑√’¬å∑’Ë¡’Õ¬Ÿà„π≈Ÿ°·ªÑß¢â“«À¡“°„Àâ‡®√‘≠‰¥âÀ√◊Õ‰¡à‰¥â ‚¥¬ «’√– ‘∑∏‘Ï °—≈¬“°ƒμ ·≈– «√»—°¥‘Ï ™à“ß¿“ (2553)
‰¥â»÷°…“Õ‘∑∏‘æ≈¢Õß “√ °—¥À¬“∫ (cluded extract)  ¡ÿπ‰æ√μàÕ®ÿ≈‘π∑√’¬å„π≈Ÿ°·ªÑß æ∫«à“  “√ °—¥
°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ß¡’º≈¬—∫¬—Èß·∫§∑’‡√’¬ Acetobacter sp. ·≈– Bacillus sp. Õ’°∑—Èß¡’º≈¬—∫¬—Èß¬’ μå
Saccharomyces cerevisiae SYL18 ·≈–√“ Aspergillus awamori ·μà‰¡àæ∫À≈—°∞“π°“√¬—∫¬—Èß¢Õß
 “√ °—¥°“πæ≈Ÿ·≈–‡®μ¡Ÿ≈‡æ≈‘ßμàÕ·∫§∑’‡√’¬∑’Ë¡’ª√–‚¬™πåμàÕ≈”‰ â¡πÿ…¬å ‡™àπ °≈ÿà¡·∫§∑’‡√’¬·≈°∑‘°´÷Ëß
®—¥‡ªìπ®ÿ≈‘π∑√’¬å‚æ√‰∫‚Õμ‘° (probiotic) ´÷ËßÕ“®æ∫‰¥â„π≈Ÿ°·ªÑß¢â“«À¡“°∑’Ëº≈‘μ„π∫“ß∑âÕß∂‘Ëπ (Õ√ÿ≥
™“≠™—¬‡™“«å«‘«—≤πå, 2555)

¥—ßπ—Èπ æ◊™ ¡ÿπ‰æ√∑’Ë„™â‡ªìπ à«πª√–°Õ∫¢Õß≈Ÿ°·ªÑß¢â“«À¡“° ¥—ß‡™àπ ¥Õ°°“πæ≈Ÿ ·≈–√“°‡®μ
¡Ÿ≈‡æ≈‘ßπÕ°®“°¡’Àπâ“∑’Ë‡ªìπ‡§√◊ËÕß‡∑»∑’Ë„Àâ°≈‘ËπÀÕ¡·≈–‡æ‘Ë¡√ ™“μ‘·≈â« ®÷ß¡’∫∑∫“∑„π°“√¬—∫¬—Èß
®ÿ≈‘π∑√’¬å°àÕ‚√§∑“ß‡¥‘πÕ“À“√‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æÕ’°¥â«¬ Õ¬à“ß‰√°Áμ“¡™π‘¥·≈–ª√‘¡“≥¢Õßæ◊™
 ¡ÿπ‰æ√∑’Ë„™â„π°“√∑”≈Ÿ°·ªÑß„π·μà≈–∑âÕß∂‘Ëπ®–·μ°μà“ß°—π‰ª ·≈–®ÿ≈‘π∑√’¬å∑’Ë¡’∫∑∫“∑μàÕ°“√À¡—°„π
≈Ÿ°·ªÑß¢â“«À¡“°°Á¡’§«“¡À≈“°À≈“¬„π¥â“π™π‘¥·≈–ª√‘¡“≥‡™àπ°—π (Õ√ÿ≥ ™“≠™—¬‡™“«å«‘«—≤πå, 2555)
 Ÿμ√„π°“√∑”≈Ÿ°·ªÑß¢â“«À¡“°‡ªìπ‡Õ°≈—°…≥å∑’Ë ◊∫∑Õ¥°—π¡“μ—Èß·μà∫√√æ∫ÿ√ÿ… ·≈–‡°‘¥®“°¿Ÿ¡‘ªí≠≠“
∑âÕß∂‘Ëπ¢Õß§π‰∑¬„π°“√§‘¥·≈–∑¥≈Õß∑”®πª√– ∫§«“¡ ”‡√Á® ¢â“«À¡“°∑’Ë‡°‘¥®“°°“√À¡—°¢Õß≈Ÿ°·ªÑß
·≈–¢â“«‡Àπ’¬«®÷ß‡ªìπÕ“À“√∑’Ë¡’§ÿ≥§à“¥â“π ÿ¢¿“æ ÷́Ëß§«√®–¡’°“√ àß‡ √‘¡„Àâ»÷°…“«‘®—¬ √√æ§ÿ≥¢Õß
¢â“«À¡“°‡æ‘Ë¡¡“°¢÷ÈπμàÕ‰ª



SDU Res. J. 6 (2): July-Dec 2013 Inhibition of Enteropathogenic Bacteria with Herbal Extracts
Used in KaoMak-Starter Making

23

‡Õ° “√Õâ“ßÕ‘ß

∑‘∞‘¡“ ¿“§¿Ÿ¡‘ ·≈–°—≈¬“¿√≥å ®—πμ√’. (2555). °“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥º ¡√–À«à“ß®Õ°·≈–
¡–¢“¡ªÑÕ¡∑’Ë¡’º≈¬—∫¬—Èß‡™◊ÈÕ®ÿ≈‘π∑√’¬å°àÕ‚√§º‘«Àπ—ß. «“√ “√«‘®—¬ ¡ ¥  “¢“«‘∑¬“»“ μ√å·≈–
‡∑§‚π‚≈¬’, 5 (1), 47-60.

√«’‚√®πå Õπ—πμ∏π“™—¬, ∑‘æ¬å«‘¡≈ °‘μμ‘«√“æ≈, ™π‘π∑√å °ÿ≈‡»√…∞—≠™≈’, π“Ø≈¥“ ÕàÕπ«‘¡≈, Õ√√∂ ¢—π ’,
°“≠®π»—°¥‘Ï ®“√ÿª“≥, ·≈–§≥–. (2553). °“√æ—≤π“ ”√—∫Õ“À“√‰∑¬‡æ◊ËÕ ÿ¢¿“æ ∫πæ◊Èπ∞“π
‡»√…∞°‘®æÕ‡æ’¬ß·≈–∫√‘∫∑™ÿ¡™π. «“√ “√«‘®—¬ ¡ ¥  “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’,
3 (1), 59-74.

«—π∑π’  «à“ßÕ“√¡≥å ·≈–æ“Ωíπ ®—π∑√å‡≈Á°. (2555). °“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√ °—¥®“° ¡ÿπ‰æ√μàÕ°“√
¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ Staphylococcus aureus ·≈– Escherichia coli. «“√ “√°â“«∑—π‚≈°
«‘∑¬“»“ μ√å, 12 (2), 47-57.

«’√– ‘∑∏‘Ï °—≈¬“°ƒμ ·≈–«√»—°¥‘Ï ™à“ß¿“. (2553). Õ‘∑∏‘æ≈¢Õß “√ °—¥À¬“∫ ¡ÿπ‰æ√μàÕ®ÿ≈‘π∑√’¬å„π
≈Ÿ°·ªÑß. √“¬ß“π°“√ª√–™ÿ¡∑“ß«‘™“°“√¢Õß¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å §√—Èß∑’Ë 48. π. 211-217.
°√ÿß‡∑æœ : ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å.

Õ√ÿ≥ ™“≠™—¬‡™“«å«‘«—≤πå. (2555). «‘∑¬“»“ μ√å∫Ÿ√≥“°“√°—∫¿Ÿ¡‘ªí≠≠“∑âÕß∂‘Ëπ‡æ◊ËÕ ÿ¢¿“æ·≈–™ÿ¡™π„π
°“√»÷°…“¥â“πª√– ‘∑∏‘¿“æ¢Õß “√ °—¥¢â“«À¡“° : Õ“À“√‚æ√‰∫‚Õμ‘°μàÕ°“√¬—∫¬—Èß·∫§∑’‡√’¬
°àÕ‚√§∑“ß‡¥‘πÕ“À“√. °√ÿß‡∑æœ : ¡À“«‘∑¬“≈—¬√“™¿—Ø∫â“π ¡‡¥Á®‡®â“æ√–¬“.

Õ√æ‘π ‡°‘¥™Ÿ™◊Ëπ ≥—Ø∞“ ‡≈“À°ÿ≈®‘μμå ¡≥±°“≠®πå ™π–¿—¬. (2553). §ÿ≥≈—°…≥– “√ °—¥®“°æ◊™«ß»å
Apiaceae ·≈– Piperaceae ®”π«π 4 ™π‘¥. «“√ “√«‘®—¬ ¡ ¥  “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’,
3(1), 35-44.

Ahmad, I., Aqil, F., & Owais, M. (Eds.). (2006). Modern phytomedicine. The Federal Republic of
Germany : Wiley-VCH.

Devi, C.K., & Krishna, D.G. (2012). Pharmacognostic, phytochemical and biological study
of Plumbago zeylanica. International Journal of Natural Products Research, 1 (2) :
21-23.

Geetha, R.V., Anitha, R., & Lakshmi, T. (2011). Evaluation of anti bacterial activity of fruit ride
extract of Garcinia mangostana Linn on enteric pathogens-an in vitro study. Asian
Journal of Pharmaceutical and Clinical Research, 4 (2), 115-118.



Inhibition of Enteropathogenic Bacteria with Herbal Extracts SDU Res. J. 6 (2): July-Dec 2013
Used in KaoMak-Starter Making

24

Jeyachandran, R., Mahesh, A., Cindrella, L., Sudhakar, S., & Pazhanichamy, K. (2009).
Antibacterial activity of plumbagin and root extracts of Plumbago zeylanica L.
Acta Biologica Cracoviensia Series Botanica, 51 (1), 17-22.

Limtong, S., Sintara, S., Suwanarit, P., & Lotong, N. (2002). Yeast diversity in Thai traditional
fermentation starter (loog-pang). Kasetsart Journal, 36, 149-158.

Limtong, S., Sintara, S., Suwanarit, P., & Lotong, N. (2005). Species diversity of molds in Thai
traditional fermentation starters (Long-pang). Kasetsart Journal, 39, 511-518.

Mandavkar, Y.D., & Jalalpure, S.S. (2011). A comprehensive review on Plumbago zeylanica
Linn. African Journal of Pharmacy and Pharmacology, 5 (25), 2738-2747.

Pant, M., Lal, A., Ranna, S., & Rani, A. (2012). Plumbago zeylanica L. : A mini review.
International Journal of Pharmaceutical Applications, 3 (3), 399-405.

Puangpronpitag, D., Niamsa, N., & Sittiwet, C. (2009). Anti-microbial properties of clove
(Eugenia caryphyllum Bullock and Harrison) : Aqueous extract againstfood-borne
pathogen bacteria. International Journal of Pharmacology, 5 (4), 281-284.

Rahman, M.S., & Anwar, M.N. (2007). Antimicrobial activity of crude extract obtained from the
root of Plumbago zeylanica. Bangladesh Journal of Microbiology, 24 (1), 73-75.

Rajsekhar, S., Kuldeep, B., Chandaker, A., & Upmanyu, N. (2012). Spices as antimicrobial
agents : A review. International Research Journal of Pharmacy, 3 (2), 4-9.

Ravikumar, V.R., & Sudha, T. (2011). Phytochemical and antimicrobial studies on Plumbago
zeylanica (L) (Plumbaginaceae). International Journal of Research in Pharmacy and
Chemistry, 1 (2), 185-188.

Rittiplang, J., Laopaiboon, P., Vichitpan, K., & Danvirutai, P. (2005). Lactic acid bacteria from
indigeneous Loog-Pang samples of northeastern Thailand and their lactic
acid production ability. Paper presented in the 1st International Conference on
Fermentation Technology for Value Added Agricultural Products. Khon Kaen,
Thailand.

Tambekar, D.H., & Dahikar, S.B. (2011). Antimicrobial activity of some Indian ayurvedic
preparations against enteric bacterial pathogens. Journal of Advanced
Pharmaceutical Technology & Research, 2 (1), 24-29.



SDU Res. J. 6 (2): July-Dec 2013 Inhibition of Enteropathogenic Bacteria with Herbal Extracts
Used in KaoMak-Starter Making

25

Yano, Y., Satomi, M., & Oikawa, H. (2006). Antimicrobial effect of spices and herbs on Vibrio
parahaemolyticus. Journal of Food Microbiology, 111, 6-11.

ºŸâ‡¢’¬π

ºŸâ™à«¬»“ μ√“®“√¬å ¥√.Õ√ÿ≥ ™“≠™—¬‡™“«å«‘«—≤πå
 “¢“«‘™“®ÿ≈™’««‘∑¬“ §≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’
¡À“«‘∑¬“≈—¬√“™¿—Ø∫â“π ¡‡¥Á®‡®â“æ√–¬“
e-mail: Arunchan_57@hotmail.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


