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Abstract
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Effect of Thai medicinal plant extracts on cell aggregation of

Escherichia coli O157: H7.
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Medicinal plants have been used for treating diarrhoea but the interference mechanisms are not clearly

understood. One possible hypothesis is that of an effect on cell surface hydrophobicity of microbial cells. In

this study, we examined cell aggregation affected by crude extracts of Thai medicinal plants on cell surface

hydrophobicity of Escherichia coli strains by salt aggregation test. Correlation between minimal inhibitory

concentration and cell aggregation was performed. Aqueous and ethanolic extracts of 8 medicinal plants

including Acacia catechu, Holarrhena antidysenterica, Peltophorum pterocarpum, Piper sarmentosum, Psidium
guajava, Punica granatum, Quercus infectoria, and Tamarindus indica were tested with E. coli O157: H7 and

other E. coli strains isolated from human, porcine, and foods.  Aqueous extracts of Peltophorum pterocarpum,
Psidium guajava, and Punica granatum were highly effective against E. coli O157: H7 with the MIC values of

0.09 to 0.39, 0.19 to 0.78, and 0.09 to 1.56 mg/ml, respectively.  Ethanolic extract of Quercus infectoria and

Punica granatum demonstrated good MIC values of 0.09 to 0.78, and 0.19 to 0.78 mg/ml, respectively. It

was established that aqueous extracts of Punica granatum and Piper sarmentosum at high concentration

(25 mg/ml) enhanced cell aggregation of almost all E. coli strains while aqueous and ethanolic extracts of

Quercus infectoria enhanced cell aggregation of some E. coli strains. Correlation between minimal inhibitory

concentration and cell aggregation was not found in this study.
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°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ¢Õß ¡ÿπ‰æ√∑’Ë„™â√—°…“‚√§∑âÕß‡ ’¬®“°·∫§∑’‡√’¬¬—ß‰¡à‡ªìπ∑’Ë∑√“∫™—¥‡®π  ¡¡ÿµ‘∞“π

Àπ÷Ëß°Á§◊Õ ¡ÿπ‰æ√¡’º≈µàÕ ¿“«– hydrophobicity ¢Õß‡™◊ÈÕ ß“π«‘®—¬π’È‰¥â»÷°…“°“√‡°‘¥°“√√«¡°≈ÿà¡ (aggregation) √–À«à“ß

 “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√‰∑¬°—∫‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬«‘∏’ salt aggregation test ·≈–»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß§à“

§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¬—∫¬—Èß‡™◊ÈÕ (minimal inhibitory concentration) °—∫°“√√«¡°≈ÿà¡¢Õß·∫§∑’‡√’¬ Escherichia coli

O157: H7 √«¡∑—Èß “¬æ—π∏ÿåÕ◊ËπÊ ∑’Ë·¬°‰¥â®“°§π  ÿ°√ ·≈–Õ“À“√ √«¡∑—ÈßÀ¡¥ 15  “¬æ—π∏ÿå  ‚¥¬„™â “√ °—¥À¬“∫

¥â«¬πÈ”·≈– ethanol ®“°æ◊™ ¡ÿπ‰æ√‰∑¬ 8 ™π‘¥ ‰¥â·°à ™–æ≈Ÿ (Piper sarmentosum) ∑—∫∑‘¡ (Punica granatum)

ππ∑√’ (Peltophorum pterocarpum) ‡∫≠°“π’ (Quercus infectoria) Ω√—Ëß (Psidium guajava) ¡–¢“¡ (Tamarindus

indica) ‚¡°À≈«ß (Holarrhena antidysenterica) ·≈–  ’‡ ’¬¥‡Àπ◊Õ (Acacia catechu) æ∫«à“ “√ °—¥À¬“∫¥â«¬πÈ” 3

™π‘¥ ∑’Ë¡’ƒ∑∏‘Ï¥’„π°“√¬—∫¬—Èß E. coli O157: H7 ‰¥â·°à  “√ °—¥À¬“∫®“°ππ∑√’ Ω√—Ëß·≈–∑—∫∑‘¡ ‚¥¬¡’§à“ MIC Õ¬Ÿà

„π™à«ß 0.09 ∂÷ß 0.39, 0.19 ∂÷ß 0.78 ·≈– 0.09 ∂÷ß 1.56 ¡°./¡≈. µ“¡≈”¥—∫   “√ °—¥À¬“∫¥â«¬ ethanol ∑’Ë¡’ƒ∑∏‘Ï¥’

„π°“√¬—∫¬—Èß E. coli O157: H7 ‰¥â·°à  “√ °—¥À¬“∫®“°‡∫≠°“π’·≈–∑—∫∑‘¡ ¡’§à“ MIC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 0.78 ·≈–

0.19 ∂÷ß 0.78 ¡°./¡≈.  º≈°“√»÷°…“ SAT æ∫«à“ “√ °—¥À¬“∫¥â«¬πÈ”®“°∑—∫∑‘¡·≈–™–æ≈Ÿ∑’Ë§«“¡‡¢â¡¢âπ 25 ¡°./

¡≈. ¡’º≈‰ª‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli ‰¥â¥’‡°◊Õ∫∑ÿ° “¬æ—π∏ÿå   “√ °—¥À¬“∫¥â«¬πÈ”·≈– ethanol ®“°

‡∫≠°“π’¡’º≈‰ª‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli ‰¥â∫“ß “¬æ—π∏ÿå °“√∑¥≈Õßπ’È‰¡àæ∫§«“¡ —¡æ—π∏å√–À«à“ß

§«“¡‡¢â¡¢âπ∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¢Õß “√ °—¥À¬“∫®“° ¡ÿπ‰æ√°—∫°“√‡°‘¥√«¡°≈ÿà¡¢Õß‡´≈≈å

¥’ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß “¬æ—π∏ÿå enteropathogenic E. coli
(EPEC) Voravuthikunchai ·≈–§≥– (2004a) ‰¥â»÷°…“

 “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√‰∑¬ 38 ™π‘¥ æ∫«à“¡’‡æ’¬ß

8 ™π‘¥ ‰¥â·°à Acacia catechu, Holarrhena antidysente-
rica, Peltophorum pterocarpum, Psidium guajava,
Punica granatum, Quercus infectoria, Uncaria gambir
·≈– Walsura robusta ∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß E. coli O157: H7

·≈–¬—ßæ∫«à“ ¡ÿπ‰æ√„π°≈ÿà¡π’È¡’ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ Gram-

negative Õ◊ËπÊ ∑’Ë°àÕ‚√§ Õ“∑‘‡™àπ Pseudomonas aeruginosa,
Salmonella typhi ·≈– Shigella sonnei (Voravuthi-

kunchai et al., 2004b)
°≈‰°°“√¬—∫¬—ÈßÀ√◊Õ¶à“·∫§∑’‡√’¬‚¥¬ “√ °—¥®“°

 ¡ÿπ‰æ√¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ °≈‰°∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß„π

°“√°àÕ‚√§¢Õß·∫§∑’‡√’¬„π°≈ÿà¡ Gram-negative ‰¥â·°à §«“¡

 “¡“√∂„π°“√¬÷¥‡°“–°—∫ host cell ∑’Ë®”‡æ“–°—π ‚¥¬„™â

adhesin ‡™àπ pili (Jallat et al., 1994; Li and Mc-

Lansborough, 1999; Bernett et al., 2000; Takeuchi

Enterohaemorrhagic Escherichia coli (EHEC)

‚¥¬‡©æ“– serotype O157: H7  (Wells et al., 1995;
Paton and Paton, 1998)  ‡ªìπ “‡Àµÿ¢Õß‚√§∑âÕß‡ ’¬

(Pai et al., 1988)  ≈”‰ âÕ—°‡ ∫∑’Ë¡’Õ“°“√‡≈◊Õ¥ÕÕ°√à«¡

(haemorrhagic colitis) °≈ÿà¡Õ“°“√‰µ∫°æ√àÕß‡π◊ËÕß®“°

‡¡Á¥‡≈◊Õ¥·¥ß·µ° (haemolytic-uremic syndrome,  HUS)

·≈–¿“«–‡°√Á¥‡≈◊Õ¥µË” (thrombocytopenic purpura, TTP)

(Yoh et al., 1997) ‚¥¬ Verocytotoxin (VT) 1 ·≈–

VT 2 ∑’Ëª≈àÕ¬®“°‡™◊ÈÕ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë ”§—≠„π°“√°àÕ‚√§

(Scotland et al., 1985)  ·¡â«à“®–‰¡à¡’√“¬ß“π°“√¥◊ÈÕ¬“

¡“°π—° ·µà¡’√“¬ß“π®“° Yoh ·≈–§≥– (1999) æ∫«à“

§«“¡‡¢â¡¢âπ∑’Ë√–¥—∫ subinhibitory ¢Õß¬“°≈ÿà¡ macrolides

¡’º≈°√–µÿâπ„Àâ‡™◊ÈÕª≈àÕ¬ VT 1 ·≈– VT 2 ´÷Ëß∑”„Àâ§«“¡

√ÿπ·√ß¢Õß‚√§‡æ‘Ë¡¢÷Èπ

Vieira ·≈–§≥– (2001) π” “√ °—¥À¬“∫®“°„∫

Ω√—Ëß (Psidium guajava) ¡“∑¥ Õ∫ƒ∑∏‘Ï„π°“√¬—∫¬—Èß

·∫§∑’‡√’¬∑’Ë°àÕ‚√§∑âÕß√à«ß æ∫«à“ “¡“√∂¬—∫¬—Èß E. coli ‰¥â
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et al., 2000; Gopal et al., 2001) ·≈–·√ß¬÷¥‡Àπ’Ë¬«∑’Ë‰¡à

®”‡æ“– ‡™àπ hydrophobic force (Gibbson, 1992) Turi

·≈–§≥– (1997) æ∫«à“ “√ °—¥®“° wild chamomile ·≈–

marigold ́ ÷Ëß‰¡à¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ·µà¡’º≈‰ª≈¥ hydrophobicity

®÷ß “¡“√∂¬—∫¬—Èß°“√√«¡°≈ÿà¡¢Õß E. coli ·≈– Acineto-
bacter baumannii  à«π “√ °—¥®“° bearberry ·≈– St.

John’s wort ´÷Ëß¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ·≈–∑”„Àâ hydropho-

bicity ¢Õß‡™◊ÈÕ 2 ™π‘¥π’È‡æ‘Ë¡¢÷Èπ ®÷ß‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡

°“√∑’Ë “√ °—¥®“° ¡ÿπ‰æ√∑”„Àâ hydrophobicity ‡æ‘Ë¡¢÷Èπ

∑”„Àâ‡™◊ÈÕ‡°‘¥°“√√«¡°≈ÿà¡°—π‰¥â‡Õß ´÷Ëß∑”„Àâ‡™◊ÈÕ∂Ÿ°¢—∫ÕÕ°

‚¥¬°√–∫«π°“√¢Õß√à“ß°“¬‰¥âßà“¬À√◊Õ∑”„Àâ√–∫∫¿Ÿ¡‘§ÿâ¡

°—π¢Õß√à“ß°“¬°”®—¥‡™◊ÈÕ‰¥âßà“¬¢÷Èπ „π¢≥–‡¥’¬«°—π‡¡◊ËÕ

hydrophobicity ¢Õß‡™◊ÈÕ≈¥≈ß Õ“®¡’º≈∑”„Àâ‡™◊ÈÕ‡°“–µ‘¥

°—∫ºπ—ß≈”‰ â‰¥â‰¡à¥’  ‡™◊ÈÕ®÷ß∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬‰¥âßà“¬

‡™àπ°—π  πÕ°®“°π’È°“√»÷°…“¢Õß Annuk ·≈–§≥– (1999)

æ∫«à“ “√ °—¥®“° bearberry ·≈– cowberry  “¡“√∂‡æ‘Ë¡

hydrophobicity ¢Õß Helicobacter pylori ®÷ß∑”„Àâ‡°‘¥

°“√√«¡°≈ÿà¡¢Õß‡™◊ÈÕ‰¥â¥’

ªí≠À“°“√¥◊ÈÕ¬“ªØ‘™’«π–¢Õß·∫§∑’‡√’¬‡ªìπªí≠À“

∑’Ë‡°‘¥¢÷Èπ‚¥¬‡©æ“–„π°≈ÿà¡ª√–‡∑»∑’Ë°”≈—ßæ—≤π“∑’Ë‰¡à¡’

¡“µ√°“√‡¢â¡ß«¥„π°“√„™â¬“ªØ‘™’«π– „πª√–‡∑»∑’Ë‡®√‘≠·≈â«

∑’Ë¡’»—°¬¿“æ„π°“√§‘¥§âπµ—«¬“„À¡àÊ ·≈–‰¡à‰¥â„Àâ§«“¡

 π„®»÷°…“æ◊™ ¡ÿπ‰æ√¡“°π—° ¥—ßπ—Èπ®÷ß‡ªìπ∑’Ëπà“ π„®∑’Ë

®–»÷°…“ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¢Õßæ◊™ ¡ÿπ‰æ√‰∑¬ ‡æ◊ËÕ∑’Ë®–

‡ªìπ·π«∑“ß„™â„π°“√æ—≤π“¬“®“°º≈‘µ¿—≥±å∏√√¡™“µ‘ ‡ªìπ

°“√∑¥·∑π¬“ªØ‘™’«π–∑’Ë¡’√“§“·æß·≈–≈¥ªí≠À“‡™◊ÈÕ¥◊ÈÕ¬“

ß“π«‘®—¬π’È‰¥â»÷°…“ƒ∑∏‘Ï¢Õß ¡ÿπ‰æ√‰∑¬ 8 ™π‘¥ µàÕ

E. coli ®”π«π 15  “¬æ—π∏ÿå ·≈–‰¥â»÷°…“§«“¡ —¡æ—π∏å

√–À«à“ß§«“¡‡¢â¡¢âπ∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ¢Õß ¡ÿπ‰æ√°—∫

hydrophobicity  ‚¥¬¥Ÿº≈®“°§à“ minimal inhibitory

concentration (MIC) ·≈–°“√√«¡°≈ÿà¡¢Õß·∫§∑’‡√’¬

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. ‡™◊ÈÕ·∫§∑’‡√’¬

Escherichia coli ®”π«π 15  “¬æ—π∏ÿå  ‰¥â·°à

RIMD 0509952 O157: H7,  RIMD 05091078 O157:

H7, RIMD 05091083 O157: H7,  RIMD 05091055

O26: H11,  RIMD 05091556 O22  ·≈–  RIMD

05091056 O111: NM ·¬°‰¥â®“°§π≠’ËªÿÉπ„π°“√√–∫“¥

ªï §.». 1997 ‚¥¬‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“° Professor

Takeshi Honda, Research Institute for Microbial

Diseases, Osaka University ª√–‡∑»≠’ËªÿÉπ PSU 001

O157: H7, PSU 002 O157: H7 ·≈– PSU 003 O157:

H7 ‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°Õ“À“√  “¬æ—π∏ÿå 238/1, 3198/3,

3732/3, 3738/1 ·≈– 3740/1 ·¬°‰¥â®“° ÿ°√ ‚¥¬‰¥â√—∫

§«“¡Õπÿ‡§√“–Àå®“°  √».¥√.‡ “«≈—°…≥å æß…å‰æ®‘µ√  ·≈–

πæ.«‘«‘∑¬å »¡»“πµ‘Ï ¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ·≈–„™â ATCC 25922 ‡ªìπ

 “¬æ—π∏ÿåÕâ“ßÕ‘ß

2. æ◊™ ¡ÿπ‰æ√

§—¥‡≈◊Õ° à«π¢Õß ¡ÿπ‰æ√®“° ¡ÿπ‰æ√ 8 ™π‘¥ ∑’Ë„™â

„πµ”√—∫¬“æ◊Èπ∫â“π„π°“√√—°…“‚√§∑âÕß‡ ’¬ ‰¥â·°à ≈”µâπ

·Àâß¢Õß ’‡ ’¬¥‡Àπ◊Õ (Acacia catechu (L. f.) Willd.)

‚¡°À≈«ß (Holarrhena antidysenterica (L.) Wall. ex

A. DC.) ·≈–ππ∑√’ (Peltophorum pterocarpum (DC.)

Backer ex K. Heyne) ™–æ≈Ÿ (Piper sarmentosum Roxb.)

Ω√—Ëß (Psidium guajava L.) ·≈–¡–¢“¡ (Tamarindus
indica L.) „™â„∫ ¥  ∑—∫∑‘¡ (Punica granatum L.) „™â

‡ª≈◊Õ°º≈·Àâß ‡∫≠°“π’ (Quercus infectoria Oliv.) „™â

ªŸ¥ (gall) ·Àâß  µ—«Õ¬à“ßæ◊™ voucher specimens ‡°Á∫‰«â

∑’Ë¿“§«‘™“‡¿ —™‡«∑·≈–‡¿ —™ æƒ°…»“ µ√å §≥–‡¿ —™»“ µ√å

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à  ®. ß¢≈“

3. °“√‡µ√’¬¡ “√ °—¥

∫¥ ¡ÿπ‰æ√„Àâ≈–‡Õ’¬¥·≈â«π”‰ª·™àπÈ” ·≈– ethanol

95% π” “√≈–≈“¬∑’Ë‰¥â¡“√–‡À¬·Àâß  ®“°π—Èπ™—Ëß “√ °—¥
À¬“∫∑’Ë√–‡À¬·Àâß·≈â« 0.25 °√—¡ „ à„π¢«¥‰√â‡™◊ÈÕ ‡µ‘¡
dimethylsulfoxide (DMSO, Sigma) 1 ¡≈. ‰¥â “√ °—¥
§«“¡‡¢â¡¢âπ 250 ¡°./¡≈. ‡ªìπ§«“¡‡¢â¡¢âπ Ÿß ÿ¥∑’Ë„™â„π
°“√∑¥≈Õßµ√«®‡™Á§°“√ª≈Õ¥‡™◊ÈÕ¢Õß “√ °—¥ ∑”‰¥â‚¥¬π”
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‰ª≈“° (streak) ∫π nutrient agar (NA, Difco) ·≈â«π”
‰ª∫à¡∑’Ë 35 

o

C ‡ªìπ‡«≈“ 18 ∂÷ß 24 ™—Ë«‚¡ß ∂â“¡’‡™◊ÈÕªπ
‡ªóôÕπ „π “√ °—¥π”‰ª°√Õß¥â«¬ membrane filter ¢π“¥
0.45 ¡¡. ∑’Ë∑πµàÕ DMSO

4. °“√À“§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√ °—¥À¬“∫∑’Ë¬—∫¬—Èß

°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ (minimal inhibitory concen-

tration (MIC)) ‚¥¬«‘∏’ agar microdilution (Lorian,
1998)

‡≈’È¬ß‡™◊ÈÕ∫πÕ“À“√ NA ∑’Ë 35 
o

C ‡ªìπ‡«≈“ 18 ∂÷ß
24 ™—Ë«‚¡ß  ·≈â«‡¢’Ë¬‡™◊ÈÕ≈ß„π  Mueller Hinton broth
(Difco) ∫à¡µàÕ∑’Ë 35 

o

C ‡ªìπ‡«≈“ 3 ∂÷ß 8 ™—Ë«‚¡ß ®“°
π—Èππ”¡“ª√—∫§«“¡‡¢â¡¢âπ„Àâ‰¥â 0.5 McFarland „ππÈ”‡°≈◊Õ
0.85% ∑’Ëª≈Õ¥‡™◊ÈÕ ‡®◊Õ®“ß “√ °—¥À¬“∫·∫∫≈”¥—∫ Õß
¥â«¬ DMSO ∑—ÈßÀ¡¥ 12 §«“¡‡¢â¡¢âπ ‚¥¬„™â “√ °—¥
§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ 250 ¡°./¡≈.  ®“°π—Èππ”‰ªº ¡°—∫
melted Mueller Hinton agar (Difco) „πÕ—µ√“ à«π 1:10
„™â micropipette ¥Ÿ¥¢÷Èπ≈ß‡æ◊ËÕ„ÀâÕ“À“√°—∫ “√ °—¥‡¢â“°—π
¥’ ®“°π—Èππ”‰ªÀ¬¥≈ß„π microtiter plate À“°‡°‘¥øÕß
Õ“°“» „™âª≈“¬‡¢Á¡‡¢’Ë¬‡™◊ÈÕ∑’Ëª√“»®“°‡™◊ÈÕ®‘È¡„ÀâøÕß·µ°
‡π◊ËÕß®“°øÕßÕ“°“»®–∑”„ÀâÀπâ“«ÿâπ‡ªìπ‚æ√ß·≈–Õà“πº≈¬“°
®“°π—Èπª≈àÕ¬„ÀâÕ“À“√·¢Áß ∑”°“√∂à“¬‡™◊ÈÕ 1 µl ≈ß„π
·µà≈–À≈ÿ¡   À≈ÿ¡∑’Ë¡’§«“¡‡¢â¡¢âπµË”∑’Ë ÿ¥∑’Ë‡™◊ÈÕ‰¡à‡®√‘≠§◊Õ
À≈ÿ¡∑’Ë‡ªìπ§à“ MIC ∑”´È” 2 §√—Èß ·≈–Õà“π§à“‡©≈’Ë¬ „π°“√
∑¥≈Õßπ’È„™â„™â¬“ªØ‘™’«π– ampicillin, ciprofloxacin ·≈–
gentamicin ‡ªìπ¬“¡“µ√∞“π∑¥≈Õß‡ª√’¬∫‡∑’¬∫

5. °“√∑¥ Õ∫°“√‡°‘¥°“√‡°“–°≈ÿà¡‚¥¬ salt aggregation

test (SAT) (¥—¥·ª≈ß®“° Turi et al., 1997)
‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬∫π NA ∑’Ë 35 

o

C ‡ªìπ‡«≈“ 18
∂÷ß 24 ™—Ë«‚¡ß  ®“°π—Èππ”‡™◊ÈÕ¡“ª√—∫§«“¡‡¢â¡¢âπ„Àâ‰¥â 5
McFarland ‚¥¬„™â 0.04 M phosphate (Pp) buffer pH
6.8 ¥Ÿ¥ ammonium sulfate (Sigma) ·µà≈–§«“¡‡¢â¡¢âπ
(0.1 M, 0.5 M, 1.0 M, 1.5 M ·≈– 5.0 M) „ à microtiter
plate À≈ÿ¡≈– 50 µl ·≈â«¥Ÿ¥‡™◊ÈÕ ª√‘¡“µ√ 50 µl „ à≈ß„π
·µà≈–À≈ÿ¡∑’Ë¡’ 50 µl ¢Õß “√≈–≈“¬ ammonium sulfate
‚¥¬„π·µà≈–§«“¡‡¢â¡¢âπ¢Õß ammonium sulfate ∑” 2

´È” ‡¢¬à“‡∫“Ê 5 π“∑’ π”‰ª∫à¡∑’Ë 35 
o

C ‡ªìπ‡«≈“ 30 π“∑’
®“°π—ÈπÕà“πº≈®“°°≈âÕß®ÿ≈∑√√»πå∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ·ª≈
º≈‚¥¬Õà“π®“°§à“ SAT titer §◊Õ§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß
ammonium sulfate ∑’Ë∑”„Àâ‡™◊ÈÕ‡°‘¥°“√√«¡°≈ÿà¡

6. SAT assay °—∫ “√ °—¥

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬∫π NA ∑’Ë 35 
o

C ‡ªìπ‡«≈“ 18
∂÷ß 24 ™—Ë«‚¡ß ·≈â«π”‡™◊ÈÕ¡“ª√—∫§«“¡‡¢â¡¢âπ„Àâ‰¥â 5
McFarland  ‚¥¬„™â 0.04 M Pp buffer pH 6.8 ¥Ÿ¥
ammonium sulfate ·µà≈–§«“¡‡¢â¡¢âπ (0.1 M, 0.5 M,
1.0 M, 1.5 M ·≈– 5.0 M) „ à microtiter plate À≈ÿ¡≈–
50 µl ®“°π—Èππ”‡™◊ÈÕ·µà∑’Ëª√—∫ McFarland ·≈â« 9  à«π
º ¡°—∫ “√ °—¥ ™π‘¥≈– 1  à«π („Àâ‰¥â§«“¡‡¢â¡¢âπ ÿ¥∑â“¬
¢Õß “√ °—¥‡∑à“°—∫ 25 ¡°./¡≈. À√◊Õ∑’Ë§à“ MIC) ∑‘Èß‰«â 15
π“∑’ ¥Ÿ¥‡™◊ÈÕ∑’Ë‰¥âº ¡°—∫ “√ °—¥ª√‘¡“µ√ 50 ¡≈. „ à≈ß„π
·µà≈–À≈ÿ¡∑’Ë¡’ 50 ¡≈. ¢Õß “√≈–≈“¬ ammonium sulfate
‡¢¬à“‡∫“Ê 5 π“∑’ ·≈â«π”‰ª∫à¡∑’Ë 35 

o

C ‡ªìπ‡«≈“ 30 π“∑’
®“°π—ÈπÕà“πº≈®“°°≈âÕß®ÿ≈∑√√»πå∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“
·≈–·ª≈º≈‚¥¬Õà“π  ®“°§à“ SAT titer ∑”°“√∑¥≈Õß 2
´È”  High aggregative §◊Õ ‡°‘¥°“√√«¡°≈ÿà¡ °—∫ 0.04 M
Pp buffer pH 6.8 ·≈–/À√◊Õ ∑’Ë¡’ SAT titer 0.05 ∂÷ß 0.25
Low aggregative §◊Õ ‡°‘¥°“√√«¡°≈ÿà¡∑’Ë§à“ SAT titer Õ¬Ÿà
√–À«à“ß 0.5 ∂÷ß 1.5 Non aggregative §◊Õ ‰¡à‡°‘¥°“√
√«¡°≈ÿà¡ ∑’Ë§«“¡‡¢â¡¢âπ¢Õß ammonium sulfate ‡∑à“°—∫
1.5 M À√◊Õ¡“°°«à“

º≈°“√∑¥≈Õß ·≈–«‘®“√≥å

®“° Table 1 æ∫«à“ “√ °—¥À¬“∫∑’Ë¡’§«“¡ “¡“√∂
¬—∫¬—Èß‡™◊ÈÕ E. coli ∑—Èß 15  “¬æ—π∏ÿå‰¥â¥’∑’Ë ÿ¥§◊Õ “√ °—¥
À¬“∫®“° Quercus infectoria ¥â«¬ ethanol ‚¥¬¡’§à“
MIC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 0.78 ¡°./¡≈. √Õß≈ß¡“§◊Õ “√
 °—¥À¬“∫®“° Peltophorum pterocarpum ¥â«¬πÈ” ‚¥¬

¡’§à“ MIC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 1.56 ¡°./¡≈. ‡¡◊ËÕæ‘®“√≥“

µ“¡·À≈àß∑’Ë¡“¢Õß‡™◊ÈÕ E. coli §◊Õ  “¬æ—π∏ÿå∑’Ë·¬°®“°§π

Õ“À“√ ·≈– ÿ°√  “√ °—¥À¬“∫¥â«¬ ethanol ®“° Quercus
infectoria ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ∑—Èß 3 °≈ÿà¡‰¥â¥’∑’Ë ÿ¥ ‚¥¬
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Table 1. Minimal inhibitory concentration (MIC) of aqueous and ethanolic crude extracts of medicinal

plants by agar microdilution method.

     MIC (mg/ml)

RIMD 0509952 O157: H7 1.15* 1.56 0.09 25.00 0.78 0.09 1.56 12.50
0.97

τ
>25.00 25.00 3.12 3.13 0.78 0.78 12.50

RIMD 05091078 O157: H7 1.56 25.00 0.39 12.50 0.19 1.56 0.78 12.50
0.78 6.25 0.39 6.25 1.56 0.19 0.09 >25.00

RIMD 05091083 O157: H7 3.13 25.00 0.39 12.50 0.39 0.09 25.00 1.56
0.78 6.25 1.56 0.39 0.78 0.19 0.78 25.00

RIMD 05091056 O111: NM 6.25 6.25 0.09 25.00 0.78 0.78 1.56 12.50
3.13 >25.00 0.39 3.13 3.13 0.39 0.78 12.50

RIMD 05091556 O22 3.13 12.50 1.56 12.50 1.56 0.39 25.00 6.25
0.78 6.25 6.25 6.25 1.56 0.19 0.78 >25.00

RIMD 05091055 O26: H11 6.25 1.56 0.09 25.00 6.25 0.78 1.56 12.50
3.13 >25.00 25.00 3.13 12.50 1.56 0.78 12.50

238/1 1.56 >25.00 1.56 12.50 3.13 >25.00 25.00 6.25
0.78 6.25 25.00 6.25 6.25 6.25 0.78 25.00

3198/3 0.39 >25.00 1.56 12.50 0.19 1.56 25.00 0.78
0.19 1.56 1.56 12.50 1.56 1.56 0.78 >25.00

3732/3 1.56 25.00 0.78 12.50 1.56 3.13 25.00 12.50
1.56 12.50 0.78 >25.00 6.25 3.13 0.78 >25.00

3738/1 3.13 25.00 1.56 12.50 1.56 6.25 25.00 12.50
1.56 12.50 1.56 >25.00 6.25 3.13 0.78 >25.00

3740/1 1.56 25.00 0.78 12.50 0.39 3.13 3.13 12.50
3.13 12.50 25.00 >25.00 6.25 3.13 0.78 >25.00

PSU 001 O157: H7 0.78 25.00 0.19 6.25 0.05 0.19 0.78 12.50
0.78 6.25 0.09 12.50 1.56 0.39 0.39 25.00

PSU 002 O157: H7 3.13 >25.00 0.78 12.50 1.56 >25.00 25.00 12.50
1.56 6.25 3.13 6.25 6.25  12.50 0.78 >25.00

PSU 003 O157: H7 3.13 >25.00 1.56 12.50 1.56 >25.00 12.50 12.50
1.56 6.25 3.13 12.50 6.25 3.13 0.78 >25.00

ATCC 25922 3.13 >25.00 1.56 12.50 3.13 >25.00 25.00 6.25
0.78 6.25 3.13 6.25 6.25 3.13 0.78 25.00

* = Aqueous extracts,  
τ
 = Ethanolic extracts.
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¡’§à“ MIC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 0.78, 0.78 ·≈– 0.39 ∂÷ß

0.78 ¡°./¡≈. µ“¡≈”¥—∫ √Õß≈ß¡“‰¥â·°à “√ °—¥À¬“∫®“°

Peltophorum pterocarpum ¥â«¬πÈ” ¡’§à“ MIC Õ¬Ÿà„π™à«ß

0.09 ∂÷ß 1.56, 0.78 ∂÷ß 1.56 ·≈– 0.19 ∂÷ß 1.56 ¡°./¡≈.

µ“¡≈”¥—∫  À“°æ‘®“√≥“‡©æ“– E. coli O157: H7 æ∫«à“

¡’ “√ °—¥À¬“∫¥â«¬πÈ” 3 ™π‘¥∑’Ë¡’ƒ∑∏‘Ï¥’„π°“√¬—∫¬—Èß E. coli
O157: H7 ‰¥â·°à  “√ °—¥À¬“∫®“° Peltophorum ptero-
carpum, Psidium guajava ·≈– Punica granatum  ‚¥¬

¡’§à“ MIC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 0.39, 0.19 ∂÷ß 0.78 ·≈–

0.09 ∂÷ß 1.56 ¡°./¡≈. µ“¡≈”¥—∫ ·≈– “√ °—¥À¬“∫¥â«¬

ethanol 2 ™π‘¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ‰¥â¥’ ‰¥â·°à  “√ °—¥À¬“∫

®“° Quercus infectoria ·≈– Punica granatum ¡’§à“

MIC Õ¬Ÿà„π™à«ß  0.09 ∂÷ß 0.78 ·≈– 0.19 ∂÷ß 0.78 ¡°./

¡≈.

E. coli ‡°◊Õ∫∑ÿ° “¬æ—π∏ÿå‰¡à‡°‘¥°“√√«¡°≈ÿà¡°—∫

ammonium sulfate ·ª≈º≈ SAT titer ‰¥â‡ªìπ non

aggregative ¬°‡«âπ E. coli ATCC 25922  ∑’Ë‡°‘¥°“√

√«¡°≈ÿà¡°—∫ ammonium sulfate ∑’Ë§«“¡‡¢â¡¢âπ 0.75

·≈– 1.5 M ·ª≈º≈ SAT titer ‰¥â‡ªìπ low aggregative

(Table 2)   “√ °—¥À¬“∫¥â«¬πÈ”·≈– ethanol ∑’Ë§«“¡‡¢â¡¢âπ

25 ¡°./¡≈.  ®“° ¡ÿπ‰æ√‡°◊Õ∫∑ÿ°™π‘¥‡°‘¥°“√√«¡°≈ÿà¡

°—∫ ammonium sulfate  à«π„À≠à·ª≈º≈ SAT titer ‰¥â

‡ªìπ high aggregative ¬°‡«âπ Piper sarmentosum ·≈–
Punica granatum ∑’Ë °—¥¥â«¬πÈ” ·ª≈º≈‡ªìπ low aggre-

gative ·≈– “√ °—¥À¬“∫®“° Quercus infectoria ∑’Ë °—¥

¥â«¬πÈ”·≈– ethanol ®—¥‡ªìπ non aggregative ‡π◊ËÕß®“°

‰¡à‡°‘¥°“√√«¡°≈ÿà¡°—∫ ammonium sulfate ∑ÿ°Ê §«“¡

‡¢â¡¢âπ∑’Ë„™â∑¥ Õ∫ (Table 3)

‡π◊ËÕß®“° “√ °—¥À¬“∫¥â«¬πÈ”·≈– ethanol ®“°

æ◊™ ¡ÿπ‰æ√‡°◊Õ∫∑ÿ°™π‘¥¡’≈—°…≥–‡ªìπ high aggregative

‡¡◊ËÕπ”¡“∑¥ Õ∫°“√‡°‘¥°“√√«¡°≈ÿà¡°—∫ E. coli æ∫«à“ ‡ªìπ

high aggregative (Table 4) ®÷ß‰¡à “¡“√∂ √ÿª‰¥â«à“ “√

 °—¥À¬“∫®“° ¡ÿπ‰æ√¡’º≈µàÕ ¿“«– hydrophobicity ¢Õß

‡™◊ÈÕ ¬°‡«âπ “√ °—¥À¬“∫∫“ß™π‘¥ ‰¥â·°à  “√ °—¥À¬“∫

¥â«¬πÈ”®“° Piper sarmentosum ·≈– Punica granatum
´÷Ëß¡’º≈‰ª‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli ‰¥â¥’‡°◊Õ∫

Table 2. Salt aggregation test (SAT) of Escherichia coli strains with ammonium sulfate.

        ammonium sulfate (M)                  Controls

      E. coli strains

1.5 0.75 0.5 0.25 0.05 Pp buffer H2O DMSO

RIMD 0509952 O157: H7 - - - - - - - - Non aggregative

RIMD 05091078 O157: H7 - - - - - - - - Non aggregative
RIMD 05091083 O157: H7 - - - - - - - - Non aggregative

RIMD 05091056 O111: NM - - - - - - - - Non aggregative

RIMD 05091556 O22 - - - - - - - - Non aggregative
RIMD 05091055 O26: H11 - - - - - - - - Non aggregative

238/1 - - - - - - - - Non aggregative

3198/3 - - - - - - - - Non aggregative
3732/3 - - - - - - - - Non aggregative

3738/1 - - - - - - - - Non aggregative

3740/1 - - - - - - - - Non aggregative
PSU 001 O157:H7 - - - - - - - - Non aggregative

PSU 002 O157: H7 - - - - - - - - Non aggregative

PSU 003 O157: H7 - - - - - - - - Non aggregative
ATCC 25922 + + - - - - - - Low aggregative

+ = Aggregation,   - = Non aggregation.

Results of

SAT titer
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∑ÿ° “¬æ—π∏ÿå ‚¥¬‡ª≈’Ë¬π≈—°…≥–°“√√«¡°≈ÿà¡®“° non ag-

gregative ‡ªìπ high aggregative  à«π “√ °—¥À¬“∫¥â«¬πÈ”

·≈– ethanol ®“° Quercus infectoria ¡’º≈‰ª‡æ‘Ë¡°“√

‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli ∫“ß “¬æ—π∏ÿå ‡™àπ E. coli
ATCC 25922 ‡ª≈’Ë¬π®“° “¬æ—π∏ÿå∑’Ë‡ªìπ low aggregative

‡ªìπ high aggregative ¥—ßπ—Èπ®÷ß°≈à“«‰¥â«à“ “√ °—¥À¬“∫

¥â«¬πÈ”®“° Punica granatum ·≈– Piper sarmentosum
√«¡∑—Èß “√ °—¥À¬“∫¥â«¬πÈ”·≈– ethanol ®“° Quercus
infectoria  “¡“√∂‡æ‘Ë¡ hydrophobicity ¢Õß E. coli
Lawrence (1951) æ∫«à“„π‡ª≈◊Õ°º≈¢Õß Punica grana-
tum ¡’ª√‘¡“≥¢Õß tannin  Ÿßª√–¡“≥ 22-25% Turi ·≈–

§≥– (1999) æ∫«à“ª√‘¡“≥¢Õß tannin ¡’º≈µàÕ§«“¡

 “¡“√∂„π°“√¬—∫¬—Èß‡™◊ÈÕ ‚¥¬ “√∑’Ë¡’ tannin  Ÿß®–¬—∫¬—Èß‡™◊ÈÕ

‰¥â¥’·≈–∑”„Àâ¡’°“√‡°‘¥°“√√«¡°≈ÿà¡

Table 3. Salt aggregation test (SAT) of aqueous and ethanolic extracts of medicinal plants (25 mg/ml)

with ammonium sulfate.

            ammonium sulfate (M) Results of

Crude extracts   Pp buffer SAT titer

            1.5         0.75   0.5   0.25    0.05

Acacia catechu +* + + + - - High aggregative
+

τ
+ + + + - High aggregative

Holarrhena antidysenterica + + + + + + High aggregative
High aggregative

Peltophorum pterocarpum + + + + + - High aggregative
+ + + + + - High aggregative

Piper sarmentosum + + + - - - Low aggregative
+ + + + + - High aggregative

Psidium guajava + + + + - - High aggregative
+ + + + + - High aggregative

Punica granatum + - - - - - Low aggregative
+ + + + + + High aggregative

Quercus infectoria - - - - - - Non aggregative
- - - - - - Non aggregative

Tamarindus indica + + + + + - High aggregative
+ + + + + + High aggregative

* = Aqueous extracts,  
τττττ
 = Ethanolic extracts,   + = Aggregative,   - = Non aggregative

°“√‡°‘¥°“√√«¡°≈ÿà¡√–À«à“ß “√ °—¥À¬“∫®“° ¡ÿπ-

‰æ√∑’Ë§«“¡‡¢â¡¢âπ‡∑à“°—∫§à“ MIC °—∫ E. coli  “¬æ—π∏ÿå

µà“ßÊ (Table 5) æ∫«à“¡’§«“¡·µ°µà“ß°—πµ“¡ “¬æ—π∏ÿå ™π‘¥

¢Õß ¡ÿπ‰æ√ ·≈– “√ °—¥ ‚¥¬¿“æ√«¡·≈â«∑’Ë MIC °“√

‡°‘¥°“√√«¡°≈ÿà¡¢Õß‡™◊ÈÕ¢÷Èπ°—∫§«“¡‡¢â¡¢âπ¢Õß ¡ÿπ‰æ√∑’Ë

„™â„π°“√∑¥ Õ∫ °≈à“«§◊Õ  ¡ÿπ‰æ√∑’Ë¡’§à“ MIC  Ÿß ¡’ª√‘¡“≥

‡π◊ÈÕ ¡ÿπ‰æ√¡“°∑”„Àâ‡°‘¥°“√√«¡°≈ÿà¡‰¥â¥’ ‚¥¬°“√µ√«®¥Ÿ

¥â«¬°≈âÕß®ÿ≈∑√√»πå∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ‰¡à “¡“√∂·¬°‰¥â

™—¥‡®π«à“‡ªìπ°“√‡°‘¥°“√√«¡°≈ÿà¡°—π‡Õß¢Õß ¡ÿπ‰æ√ °“√

√«¡°≈ÿà¡¢Õß‡™◊ÈÕ À√◊Õ°“√√«¡°≈ÿà¡¢Õß‡™◊ÈÕ°—∫ ¡ÿπ‰æ√ ‡æ√“–

≈—°…≥–°“√‡°‘¥°“√√«¡°≈ÿà¡¡’§«“¡„°≈â‡§’¬ß°—π °“√„™â°≈âÕß

®ÿ≈∑√√»πåÕ‘‡≈Á°µ√ÕπÕ“®∑”„ÀâÕ∏‘∫“¬‰¥â™—¥‡®π¢÷Èπ
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Table 4. Salt aggregation test (SAT) of Escherichia coli strains with crude medicinal plant extracts

 (25 mg/ml).

         Result of SAT titer

  E. coli strains

RIMD 0509952 O157: H7 H*/H
τ

H/H H/H H/H H/H H/H N/L H/H

RIMD 05091078 O157: H7 H/H H/H H/H N/H H/H H/H N/L H/H

RIMD 05091083 O157: H7 H/H H/H H/H H/H H/H H/H N/N H/H

RIMD 05091056 O111: NM H/H H/H H/H H/H H/H H/H N/L H/H

RIMD 05091556 O22 H/H H/H H/H H/H H/H H/H H/N H/H

RIMD 05091055 O26: H11 H/H H/H H/H H/H H/H H/H H/L H/H

238/1 H/H H/H H/H H/H H/H H/H N/N H/H

3198/3 H/H H/H H/H H/H H/H H/H N/N H/H

3732/3 H/H H/H H/H H/H H/H H/H N/N L/H

3738/1 H/H H/H H/H H/H H/H H/H N/N L/H

3740/1 H/H H/H H/H H/H H/H H/H N/N H/H

PSU 001 O157: H7 H/H H/H H/H H/H H/H H/H L/L H/H

PSU 002 O157: H7 H/H H/H H/H H/H H/H H/H N/L H/H

PSU 003 O157: H7 H/H H/H H/H H/H H/H H/H L/L H/H

ATCC 25922 H/H H/H H/H H/H H/H H/H H/H H/H

   * = Aqueous extracts,  
τττττ
 = Ethanolic extracts,  H = High aggregative,  L = Low aggregative,  N = Non aggregative.
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 √ÿªº≈°“√∑¥≈Õß

 “√ °—¥À¬“∫∑’Ë¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡™◊ÈÕ E. coli ∑—Èß

15  “¬æ—π∏ÿå‰¥â¥’∑’Ë ÿ¥ ‰¥â·°à  “√ °—¥À¬“∫¥â«¬ ethanol

®“° Quercus infectoria √Õß≈ß¡“§◊Õ “√ °—¥À¬“∫¥â«¬

πÈ”®“° Peltophorum pterocarpum º≈°“√»÷°…“ SAT

æ∫«à“ E. coli ‡°◊Õ∫∑ÿ° “¬æ—π∏ÿå‰¡à‡°‘¥°“√√«¡°≈ÿà¡°—∫

ammonium sulfate ®—¥‡ªìπ non aggregative ¬°‡«âπ

E. coli ATCC 25922 ∑’Ë‡ªìπ low aggregative  “√ °—¥

À¬“∫¥â«¬πÈ”®“° Punica granatum ·≈– Piper sarmen-
tosum ¡’º≈‰ª‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli ‰¥â¥’
‡°◊Õ∫∑ÿ° “¬æ—π∏ÿå    “√ °—¥À¬“∫¥â«¬πÈ”·≈– ethanol ®“°

Quercus infectoria ¡’º≈‰ª‡æ‘Ë¡°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß

E. coli ‰¥â∫“ß “¬æ—π∏ÿå  ‚¥¬√«¡·≈â«§«“¡‡¢â¡¢âπ∑’ËÕÕ°

ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¢Õß “√ °—¥À¬“∫®“° ¡ÿπ‰æ√∑’Ë„™â

∑¥ Õ∫‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥°“√√«¡°≈ÿà¡¢Õß E. coli
∑—Èß 15  “¬æ—π∏ÿå  ‡π◊ËÕß®“°æ◊™ ¡ÿπ‰æ√∑’Ë»÷°…“À“‰¥âßà“¬

„π∑âÕß∂‘Ëπ  √“§“‰¡à·æß·≈– °—¥ßà“¬ ¥—ßπ—Èπ®÷ß§«√»÷°…“

µàÕ„π√“¬≈–‡Õ’¬¥‡æ◊ËÕÀ“ “√∫√‘ ÿ∑∏‘Ï à«π∑’Ë¡’ƒ∑∏‘Ï¥’‡æ◊ËÕ∑’Ë®–

π”¡“æ—≤π“„™â‡ªìπ¬“µâ“π·∫§∑’‡√’¬µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

°“√»÷°…“π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“° Thailand-Tropi-

cal Diseases Research Programme. National Center

for Genetic Engineering and Biotechnology (ID 02-

1-ENT-07-042) ªï 2004-2005
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Table 5. Salt aggregation test (SAT) of Escherichia coli strains with crude medicinal plant extracts

at concentration of minimal inhibitory concentration (MIC).

         Result of SAT titer

  E. coli strains

RIMD 0509952 O157: H7 L*/N
τ

N/ND N/H H/H H/H L/L N/N H/H

RIMD 05091078 O157: H7 L/N H/H L/H L/H L/H N/N N/N ND/H

RIMD 05091083 O157: H7 L/L H/H L/H L/H L/H N/N N/N N/H

RIMD 05091056 O111: NM L/L N/H L/H H/H H/H N/N L/N L/H

RIMD 05091556 O22 L/L H/H L/H L/H H/H N/L H/H L/ND

RIMD 05091055 O26: H11 L/L N/H N/H L/H H/H N/N N/N L/H

238/1 L/L ND/H H/H L/H H/H ND/H N/N L/H

3198/3 N/N ND/H H/H L/H H/H N/H N/L N/ND

3732/3 L/L H/H H/H L/ND H/H L/H N/L L/ND

3738/1 N/N H/H N/H L/ND H/H N/H N/N ND/H

3740/1 L/N H/H L/H L/ND L/H N/H N/N L/ND

PSU 001 O157: H7 N/L H/H N/H L/H L/H N/L N/L H/H

PSU 002 O157: H7 N/N ND/H N/H L/H H/H ND/H N/L ND/L

PSU 003 O157: H7 L/N ND/H N/H L/H L/H ND/H N/N L/ND

ATCC 25922 H/H ND/H H/H H/H H/H ND/H H/H L/H

* = Aqueous extracts,  
τττττ
 = Ethanolic extracts, H = High aggregative, L = Low aggregative,

N = Non aggregative, ND = Not done.

A
ca

ci
a

ca
te

ch
u

H
ol

ar
rh

en
a

an
tid

ys
en

te
ri

ca

P
el

to
ph

or
um

pt
er

oc
ar

pu
m

P
ip

er
sa

rm
en

to
su

m

P
si

di
um

gu
aj

av
a

P
un

ic
a

gr
an

at
um

Q
ue

rc
us

in
fe

ct
or

ia

Ta
m

ar
in

du
s

in
di

ca
‡Õ° “√Õâ“ßÕ‘ß

Annuk, H., Hirmo, S., Turi, E., Mikelsaar, M., Arak, E.,
and Wadstrom, T. 1999. Effect on cell surface
hydrophobicity and susceptibility of Helicobacter
pylori to medicinal plant extracts. FEMS., 72:
41-45.

Burnett, S.L., Chen, J., and Beuchat, L.R.  2000. Attach-
ment of Escherichia coli O157: H7 to the surface
and intestinal structures of apples as detected by
confocal scanning laser microscopy. Appl. Env.
Microbiol., 66: 4679-4687.

Gibbson, R.J.,  1992. Bacterial attachment to host tissue.
In, Gorbach, S.L. (Ed), Infect. Dis., W.B., Saunders,

Philadelphia., 10: 7-17.

Gopal, P.K., Prasad, J., Smart, J., and Gill, H.S.  2001.
In vitro adherence properties of Lactobacillus
rhamnosus DR20 and Bifidobacterium lactis DR10
strains and their antagonistic activity against an
entertoxigenic Escherichia coli. Intl. J. Food
Microbiol., 67: 207-216.

Jallat, C., Darfeuille-Michaud, A., Rich, C., and Joly, B.
1994. Survey of clinical isolates of diarrhoeagenic
Escherichia coli: diffusely adhering E. coli strains
with multiple adhesive factors. Res. Microbiol.,
145: 621-632.

Li, J., and McLansborough, L.A.  1999. The effects of the
surface charge and hydrophobicity of Escherichia
coli on its adhesion to beef muscle. Intl. J. Food



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl. 2), 2005 : Thai Herbs 554
Effect of Thai medicinal plant extracts

Limsuwan, S., et al.

Microbiol., 53: 185-193.

Lawrence, G.H.M.  1951.  Taxonomy  of  vascular  plants.
New York. Macmilan  publishing Co., INC.

Lorian, V. 1996. Antibiotic in Laboratory Medicine, 4th

edn. Williams and Wilkins, Baltimore.

Pai, C.H., Ahmed, N., Lior, H., Johnson, W.M., Sims,
H.V., and Woods, D.E.,  1988. Epidemiology of
sporadic diarrhea due to Verocytotoxin- producing
Escherichia coli: a 2-year prospective study. J.
Infect. Dis., 157: 1054-1057.

Paton, J.C., and Paton, A.W.,  1998. Pathogenesis and
diagnosis of Shiga toxin-producing Escherichia coli
infections., Clin. Microbiol. Rev., 11: 450-497.

Scotland, S.M., Smith, H.R., and Rowe, B.,  1985. Two
distinct toxins active on Vero cells from Escheri-
chia coli O157. Lancet ii., 885-886.

Takeuchi, K., Matute, C.M., Hassan, A.N., and Frank,
J.F.  2000.  Coparison of attachment of Escheri-
chia coli O157: H7, Listeria monocytogenes, Sal-
monella typhimurium and Pseudomonas flrorescens
to    lettuce leaves. J. Food Protection., 63:1433-
1437.

Turi, M., Turi, E., Koljalg, S., and Mikelssar, M.  1997.
Influence of aqueous extract of medicinal plants
on surface hydrophobicity of Escherichia coli strain
of different origin. APMIS., 105: 956-965.

Vieira, R.H., Rodigues, D.D., Gon calves, F.A., Menezes,
F.G., Aragao, J.S., and Sousa, O.V. 2000. Micro-
bicidal effect of medicinal plant extracts (Psidium

guajava Linn. and Carica papaya Linn.) upon
bacteria  isolated  from  fish  muscle  and known
to induce diarrhea in children.  Revista Do Instituto
de Medicina Tropical de Sao Paulo.,  43: 145-148.

Voravuthikunchai, S.P., Lorthrrranuwat, A., Jeeju, W.,
Sririrak, T., Phongpaichit, S. and Supawita, T.
2004a. Effective medicinal plants against entero-
haemorrhargic Escherichia coli O157: H7. J.
Ethnopharmacol., 94: 49-54.

Voravuthikunchai, S.P., Popapy, W. and Supavita,  T.
2004b. Antibacterial activity of crude extracts of
medicinal plants used in Thailand against patho-
genic   bacteria. J. Ethnopharmacologia., 33: 60-
65.

Wells, T., Barrett, J., and Griffin, P.M. 1995. A university
of outbreak of Escherichia coli O157: H7 infec-
tions associated with roast beef and an unusually
benign clinical course. J. Infect. Dis., 172 : 1122-
1125.

Yoh, M., Frimpong, E.K., and Honda, T.  1997. Effect of
antimicrobial agents, especially fosfomycin, on
the production and release of vero toxin by
enterohaemorrhargic Escherichia coli O157: H7.
FEMS. Immunol. Med. Microbiol., 19: 54-64.

Yoh, M., Frimpong, E.K., Voravuthikunchai, S.P. and
Honda, T.  1999. Effect of subinhibitory concen-
trations of antimicrobial agents (quinolonees and
macrolide) on the production of verotoxin by entero-
haemorrhargic Escherichia coli O157: H7. Can. J.
Microbiol., 45: 732-739.


