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Aqueous  and  ethanolic  extracts  of  Acacia  catechu,  Garcinia  mangostana,  Impatiens  balsamina,
Peltophorum pterocarpum, Psidium guajava, Punica granatum, Quercus infectoria, Tamarindus indica, Uncaria
gambir, Walsura robusta were primarily tested for their antibacterial activities against 35 clinical isolates of

methicillin-resistant S. aureus and S. aureus ATCC 25923 using disc diffusion method (2.5 mg/disc). Almost

all extracts, except Tamarindus indica exhibited antibacterial activity.  Both aqueous and ethanolic extracts of

Acacia catechu, Psidium guajava, Punica  granatum, Quercus  infectoria, and Uncaria gambir, and ethanolic

extracts  of  Garcinia  mangostana,  Impatiens  balsamina,  Peltophorum  pterocarpum,  and  Walsura  robusta
demonstrated  inhibition zones, ranging  from  6 to 22 mm.
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Antibacterial activity of crude extracts

Voravuthikunchai, S. and Kitpipit, L.

Staphylococcus aureus ‡ªìπ “‡Àµÿ ”§—≠Õ—π¥—∫
µâπÊ ¢Õß°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈  ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë¡’
∫“¥·º≈À√◊ÕºŸâªÉ«¬À≈—ßºà“µ—¥ ‡™◊ÈÕπ’È®–√ÿ°≈È”‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕ
∑”„Àâ‡°‘¥ÀπÕß·≈–Õ“®∑”„Àâ‡π◊ÈÕ‡¬◊ËÕµ“¬ ·≈–‡™◊ÈÕÕ“®‡¢â“ Ÿà
°√–· ‚≈À‘µ (bacteremia) ∑”„Àâ°“√µ‘¥‡™◊ÈÕ·æ√à‰ª„π√–∫∫

µà“ßÊ ¢Õß√à“ß°“¬ ‡°‘¥‡ªìπ¿“«–‚√§·∑√°´âÕπ√ÿπ·√ß®π∂÷ß
™’«‘µ‰¥â  ‡™àπ  ‡¬◊ËÕ∫ÿÀ—«„®Õ—°‡ ∫ (pericarditis)  ªÕ¥∫«¡
(pneumonia) ·≈–°“√µ‘¥‡™◊ÈÕ„π°√–¥Ÿ°   πÕ°®“°π’È‡™◊ÈÕ
 “¡“√∂ √â“ß “√æ‘… (toxin) ÷́Ëß‡ªìπ “‡Àµÿ¢ÕßÕ“À“√‡ªìπæ‘…
(food poisoning)  ¿“«– toxic shock syndrome (TSS)

Determination of minimal inhibitory concentration (MIC) and minimal bactericidal concentration

(MBC) values were performed using agar dilution method. The MIC/MBC values of aqueous extracts of

Quercus infectoria against clinical isolates of MRSA and S. aureus were 0.2 to 0.4/0.4 to 1.6 and 0.2/1.6 mg/

ml, respectively. Ethanolic extracts of Garcinia mangostana, Punica granatum and Quercus infectoria were

demonstrated to be the most effective. The MIC values against MRSA  isolates and S. aureus ranged from

0.05 to 0.4 and 0.1, 0.2 to 0.4 and 0.1, 0.2 to 0.4 and 0.2 mg/ml, respectively. The MBC values against  MRSA

ranged from 0.1 to 0.4, 0.4 to 1.6, and 1.6 to 3.1 mg/ml and against S. aureus at 0.4, 3.2, and 1.6 mg/ml,

respectively.

Key words : methicillin-resistant Staphylococcus aureus, MRSA, S. aureus,
medicinal plants, herbs
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»ÿ¿¬“ß§å «√«ÿ≤‘§ÿ≥™—¬ ·≈– À≈‘π °‘®æ‘æ‘∏

ƒ∑∏‘Ïµâ“π‡™◊ÈÕ¢Õß “√ °—¥ ¡ÿπ‰æ√‰∑¬µàÕ clinical isolates ¢Õß

methicillin-resistant Staphylococcus aureus

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(©∫—∫æ‘‡»… 2): 525-534

»÷°…“°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫¥â«¬πÈ”·≈– “√ °—¥À¬“∫¥â«¬ ethanol ®“°æ◊™ ¡ÿπ‰æ√‰∑¬ 10 ™π‘¥

‰¥â·°à  ’‡ ’¬¥‡Àπ◊Õ (Acacia catechu) ¡—ß§ÿ¥ (Garcinia mangostana) ‡∑’¬π∫â“π (Impatiens balsamina) ππ∑√’

(Peltophorum pterocarpum) ∑—∫∑‘¡ (Punica granatum) Ω√—Ëß (Psidium guajava) ‡∫≠°“π’ (Quercus infectoria)

¡–¢“¡ (Tamarindus indica)  ’‡ ’¬¥‡∑» (Uncaria gambir) ·≈– ¢’ÈÕâ“¬ (Walsura robusta) µàÕ methicillin-resistant

Staphylococcus aureus (MRSA) 35 isolates ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬„π‚√ßæ¬“∫“≈ ·≈– Staphylococcus aureus ATCC

25923 °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬‡∫◊ÈÕßµâπ‚¥¬«‘∏’ disc diffusion ∑’Ë§«“¡‡¢â¡¢âπ 2.5 ¡°./·ºàπ æ∫«à“ “√ °—¥

À¬“∫®“°æ◊™ ¡ÿπ‰æ√‡°◊Õ∫∑ÿ°™π‘¥¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¬°‡«âπ¡–¢“¡  “√ °—¥À¬“∫¥â«¬πÈ”·≈– “√ °—¥À¬“∫¥â«¬

ethanol ®“° ’‡ ’¬¥‡∑»  Ω√—Ëß ∑—∫∑‘¡ ‡∫≠°“π’·≈– ’‡ ’¬¥‡Àπ◊Õ  ·≈– “√ °—¥À¬“∫¥â«¬ ethanol ®“° ¡—ß§ÿ¥ ‡∑’¬π

∫â“π ππ∑√’ ·≈–¢’ÈÕâ“¬ „Àâº≈¥’„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ MRSA ·≈– S. aureus  ‚¥¬¡’¢π“¥¢Õß inhibition

zone 6 ∂÷ß 22 ¡¡.

®“°°“√∑¥ Õ∫À“§à“ minimal inhibitory concentration (MIC) ·≈– minimal bactericidal concentration

(MBC) ‚¥¬«‘∏’ agar dilution æ∫«à“ “√ °—¥À¬“∫¥â«¬πÈ”®“°‡∫≠°“π’¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ MRSA ·≈–

S. aureus ATCC 25923 ‰¥â¥’ ‚¥¬¡’§à“ MIC/MBC Õ¬Ÿà„π™à«ß 0.2 ∂÷ß 0.4/0.4 ∂÷ß 1.6 ¡°./¡≈. ·≈– 0.2/1.6 ¡°./¡≈.

µ“¡≈”¥—∫  “√ °—¥À¬“∫¥â«¬ ethanol ∑’Ë¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ MRSA ∑’Ë·¬°®“°‚√ßæ¬“∫“≈‰¥â¥’ ‰¥â·°à

¡—ß§ÿ¥ ‡∫≠°“π’·≈–∑—∫∑‘¡ ‚¥¬¡’§à“ MIC µàÕ MRSA ·≈– S. aureus ATCC 25923 √–À«à“ß 0.05 ∂÷ß 0.4 ·≈–

0.1, 0.2 ∂÷ß 0.4 ·≈– 0.1, 0.2 ∂÷ß 0.4 ·≈– 0.2 ¡°./¡≈.  ·≈–§à“ MBC µàÕ MRSA Õ¬Ÿà„π™à«ß 0.1 ∂÷ß 0.4, 0.4 ∂÷ß

1.6, 1.6 ∂÷ß 3.2 ¡°./¡≈. ·≈–µàÕ S. aureus ∑’Ë 0.4, 1.6, 3.2 ¡°./¡≈. µ“¡≈”¥—∫
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®“° S. aureus ´÷Ëß¡—°‡°‘¥°—∫À≠‘ß∑’Ë„™âºâ“Õπ“¡—¬·∫∫ Õ¥
·≈–°“√µ‘¥‡™◊ÈÕÀ≈—ß§≈Õ¥ ∑”„Àâ‡°‘¥Õ—πµ√“¬∂÷ß·°à™’«‘µ‰¥â

°àÕπªï §.». 1959 ¡’√“¬ß“π‡°’Ë¬«°—∫ S. aureus ∑’Ë
¥◊ÈÕµàÕ¬“ methicillin (methicillin-resistant S. aureus
À√◊Õ MRSA) πâÕ¬¡“° ∑”„Àâ‰¡à¡’§«“¡ ”§—≠∑“ß§≈‘π‘°¡“°
π—° µ—Èß·µà„πªï §.». 1968 ¡’√“¬ß“π‡°’Ë¬«°—∫ MRSA ∫àÕ¬
¡“°¢÷Èπ„πª√–‡∑»Õ—ß°ƒ… ·≈–‡√‘Ë¡‡ªìπªí≠À“∑’Ë¡’§«“¡ ”§—≠
∑“ß§≈‘π‘°  ªí®®ÿ∫—πæ∫«à“ MRSA ‡ªìπ‡™◊ÈÕ∑’Ë√–∫“¥‰¥âßà“¬
·≈–‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ∑’Ë ”§—≠„πºŸâªÉ«¬∑’Ë¡’∫“¥·º≈
‰ø‰À¡âÀ√◊ÕπÈ”√âÕπ≈«° ¡—°æ∫°“√√–∫“¥„π‚√ßæ¬“∫“≈¢π“¥
„À≠à ·≈–®“°‚√ßæ¬“∫“≈Àπ÷Ëß‰ªÕ’°‚√ßæ¬“∫“≈Àπ÷Ëß À√◊Õ
·¡â·µà®“°ºŸâªÉ«¬‡µ’¬ßÀπ÷Ëß‰ª¬—ß‡µ’¬ß¢â“ß‡§’¬ß πÕ°®“°π’È¬—ß¡’
°“√·æ√à√–∫“¥∑“ßÕ“°“»·≈–®“°°“√ —¡º— ‚¥¬µ√ß ‚¥¬√—∫
‡™◊ÈÕ¡“®“°∫ÿ§§≈∑’Ë‡ªìπæ“À– ´÷ËßÕ“®‡ªìπµ—«ºŸâªÉ«¬À√◊Õ
∫ÿ§≈“°√¢Õß‚√ßæ¬“∫“≈ ·≈–æ∫∫àÕ¬∑’Ë ÿ¥®“°°“√ —¡º— ‚¥¬
µ√ß  MRSA ‡ªìπ·∫§∑’‡√’¬∑’Ë¡’°“√¥◊ÈÕ¬“ªØ‘™’«π–‡°◊Õ∫∑ÿ°
™π‘¥ ‚¥¬‡©æ“–¬“„π°≈ÿà¡ β-lactam  °≈‰°°“√¥◊ÈÕ¬“¢Õß
MRSA  „πªí®®ÿ∫—π‡™◊ËÕ«à“‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß
‚§√‚¡‚´¡∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß penicillin-binding
proteins (PBPs)

°“√¥◊ÈÕ¬“¢Õß·∫§∑’‡√’¬‡ªìπªí≠À“∑’Ë ”§—≠¢Õß¡πÿ…¬å
‚≈°∑’Ë®”‡ªìπµâÕß‰¥â√—∫°“√·°â‰¢Õ¬à“ß‡√àß¥à«π „πªí®®ÿ∫—πæ∫«à“
MRSA °àÕ„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ∑—Èß„π·≈–πÕ°‚√ßæ¬“∫“≈
(Sarava et al., 1982)  πÕ°®“°π’È MRSA ¬—ß¥◊ÈÕµàÕ¬“
ªØ‘™’«π–À≈“¬™π‘¥∑’Ë¡’ƒ∑∏‘Ïµâ“π S. aureus ∑”„Àâ‡ªìπªí≠À“
„π°“√√—°…“ (Thornsberry, 1988; Tenover et al., 2001;
Leclercq, 2002; Burns, 2003)

æ◊™™—Èπ Ÿß‡ªìπ·À≈àß ”§—≠¢Õß “√ °—¥®“°∏√√¡™“µ‘
(Press, 1996) æ◊™ ¡ÿπ‰æ√‰∑¬¡’ “√ª√–°Õ∫∑“ß‡§¡’À≈“¬
™π‘¥  „πµ”√“¬“æ◊Èπ∫â“π ‰¥â¡’°“√π”¡“„™â‡ªìπ¬“√—°…“‚√§
µ‘¥‡™◊ÈÕ¡“‡ªìπ√–¬–‡«≈“π“π ªí≠À“°“√¥◊ÈÕ¬“¢Õß·∫§∑’‡√’¬∑’Ë
‡æ‘Ë¡¡“°¢÷Èπ„πªí®®ÿ∫—π ∑”„Àâ¡’π—°«‘∑¬“»“ µ√å»÷°…“ ¡ÿπ‰æ√
™π‘¥µà“ßÊ ‡æ◊ËÕπ”¡“„™â‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ
πÕ°®“°π’È ¡ÿπ‰æ√¡’√“§“∂Ÿ°°«à“¬“ªØ‘™’«π– ¡’§«“¡ª≈Õ¥¿—¬
 Ÿß·≈–‚Õ°“ ∑’Ë‡™◊ÈÕ®–¥◊ÈÕµàÕ ¡ÿπ‰æ√¡’πâÕ¬¡“°

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

‰∑¬„π°“√µâ“π MRSA ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ ÷́Ëß “¡“√∂
π”‰ªª√–¬ÿ°µå„™â·≈–æ—≤π“µàÕ‰ª„πÕπ“§µ π” MRSA 35
 “¬æ—π∏ÿå (PSU 0201 ∂÷ß PSU 0235) ·≈– S. aureus
ATCC 25923 ¡“∑¥ Õ∫°—∫ “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√
‰∑¬ 10 ™π‘¥ ¥â«¬πÈ”·≈– ethanol ´÷Ëß‰¥â¡’√“¬ß“π«à“¡’ƒ∑∏‘Ï
¥’µàÕ pathogenic bacteria (Voravuthikunchai et al.,
2004b)  ‰¥â·°à   ’‡ ’¬¥‡Àπ◊Õ (Acacia catechu)  ¡—ß§ÿ¥
(Garcinia mangostana) ‡∑’¬π∫â“π (Impatiens balsamina)
ππ∑√’ (Peltophorum pterocarpum)    Ω√—Ëß (Psidium
guajava) ∑—∫∑‘¡ (Punica granatum)  ‡∫≠°“π’ (Quercus
infectoria)  ¡–¢“¡ (Tamarindus indica)   ’‡ ’¬¥‡∑»
(Uncaria gambir) ·≈– ¢’ÈÕâ“¬ (Walsura robusta)

«—µ∂ÿª√– ß§å¢Õß“π«‘®—¬‡æ◊ËÕµâÕß°“√§—¥‡≈◊Õ° ¡ÿπ‰æ√
∑’Ë¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ MRSA  ‡æ◊ËÕÀ“§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß
 “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ
MRSA ·≈–‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“πª√–°Õ∫°“√æ‘®“√≥“∑’Ë®–
„™â “√ °—¥ ¡ÿπ‰æ√‡À≈à“π’È„π°“√æ—≤π“‡ªìπµ—«¬“√—°…“‚√§µ‘¥
‡™◊ÈÕ®“° MRSA µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√∑¥≈Õß

1. °“√‡µ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

1.1 ¢—ÈπµÕπ°“√ °—¥ ¡ÿπ‰æ√

π” ¡ÿπ‰æ√¡“∫¥  —∫„Àâ≈–‡Õ’¬¥·≈–∑”°“√ °—¥
¥â«¬µ—«∑”≈–≈“¬ 2 ™π‘¥ ‰¥â·°à

1) °“√ °—¥¥â«¬πÈ”
π” ¡ÿπ‰æ√¡“™—ËßÀ“πÈ”Àπ—°‡√‘Ë¡µâπ ‡µ‘¡πÈ”®π

∑à«¡π”‰ªµâ¡„Àâ‡¥◊Õ¥ 10 π“∑’ π” “√ °—¥∑’Ë‰¥â¡“°√Õß ·≈â«
π”πÈ”∑’Ë‰¥â‰ª√–‡À¬‚¥¬„™â§«“¡√âÕπ®“°‰ÕπÈ” ®–‰¥â “√ °—¥´÷Ëß
¡’≈—°…≥–Àπ◊¥ ¡’ ’πÈ”µ“≈À√◊Õ ’¥”

2) °“√ °—¥¥â«¬ ethanol
π” ¡ÿπ‰æ√¡“™—ËßÀ“πÈ”Àπ—°‡√‘Ë¡µâπ ‡µ‘¡ 95%

ethanol ®π∑à«¡ ·™à∑‘Èß‰«âæ√âÕ¡‡¢¬à“ π“π 5 ∂÷ß 7 «—π π”
πÈ”∑’Ë·™à ¡ÿπ‰æ√¡“°√Õß  √–‡À¬‚¥¬„™â vacuum rotary
evaporator ·≈–∑”„Àâ·Àâß‚¥¬«“ß„π water bath ∑’ËÕŸ≥À¿Ÿ¡‘
60oC
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§”π«≥À“§à“ extract yield (%) ¢Õß “√ °—¥
¥â«¬πÈ”·≈– ethanol ¥—ß· ¥ß§à“„π Table 1

1.2 °“√‡µ√’¬¡ “√≈–≈“¬¢Õß “√ °—¥

™—Ëß “√ °—¥ 0.25 °√—¡ „ à„π¢«¥∑’Ë sterile ·≈â«
‡µ‘¡ dimethy sulfoxide (DMSO, Merck) 1 ¡≈. ®–‰¥â
 “√ °—¥¡’§«“¡‡¢â¡¢âπ 250 ¡°./¡≈.  µ√«®‡™Á§ sterility
¢Õß “√ °—¥ ‚¥¬ streak ∫π nutrient agar (NA, Difco)
∫à¡∑’Ë 35oC ‡ªìπ‡«≈“ 18 ∂÷ß 24 ™—Ë«‚¡ß  “√ °—¥∑’Ë¡’‡™◊ÈÕ
ªπ‡ªóôÕππ”‰ª°√Õß‚¥¬„™â·ºàπ°√Õß membrane filter ∑’Ë¡’
¢π“¥ 0.45 µm

2. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬‚¥¬«‘∏’ disc diffusion

2.1 °“√‡µ√’¬¡ inoculum

clinical isolates ¢Õß MRSA √«¡ 35  “¬
æ—π∏ÿå ‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°‚√ßæ¬“∫“≈À“¥„À≠à Õ”‡¿Õ
À“¥„À≠à ®—ßÀ«—¥ ß¢≈“ „π°“√»÷°…“π”‡™◊ÈÕ MRSA ·≈– S.
aureus ATCC 25923 ´÷Ëß‰«µàÕ¬“ methicillin ¡“‡æ“–
‡≈’È¬ß∫π  NA  „Àâ‰¥â‚§‚≈π’‡¥’Ë¬«Ê  ‡≈◊Õ°‡¢’Ë¬‡™◊ÈÕ  4  ∂÷ß  5
‚§‚≈π’ π”¡“‡≈’È¬ß„π Mueller Hinton broth (MHB, Difco)
∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC  ‡ªìπ‡«≈“ 3 ∂÷ß 5 ™—Ë«‚¡ß
π”¡“ª√—∫§«“¡¢ÿàπ„Àâ‰¥â‡∑à“°—∫ “√≈–≈“¬ barium sulfate
McFarland no. 0.5 ‚¥¬„™â sterile sodium chloride
0.85%  „™â micropipette ¥Ÿ¥‡™◊ÈÕ 10 µl  ≈ß∫π Mueller

Hinton agar (MHA, Difco)  ‡°≈’Ë¬‡™◊ÈÕ·∫∫∂’ËÊ „Àâ∑—Ë«
plate ¥â«¬ sterile cotton swab

2.2 °“√∑¥ Õ∫°—∫·ºàπ¬“ªØ‘™’«π–¡“µ√∞“π

(NCCLS, 2000)
„™â forcep §’∫·ºàπ¬“ªØ‘™’«π–¡“µ√∞“π«“ß∫π

MHA „π¢âÕ 2.1 „Àâ·ºàπ¬“Àà“ß°—πª√–¡“≥ 15 ∂÷ß 20 ¡¡.
·≈–Àà“ß®“°¢Õ∫®“πÕ“À“√ 15 ¡¡. ‚¥¬∑”°“√∑¥ Õ∫°—∫
¬“ªØ‘™’«π– chloramphenicol (30 µg), erythromycin
(15 µg), gentamicin (10 µg), kanamycin (30 µg),
oxacillin (1 µg), tetracycline (30 µg) ·≈– vancomycin
(30 µg)  π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ‡«≈“ 18
∂÷ß 24 ™—Ë«‚¡ß  Õà“πº≈‚¥¬„™â Vernier caliper  «—¥¢π“¥
‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß inhibition zone ‡ª√’¬∫‡∑’¬∫°—∫
µ“√“ß¡“µ√∞“π ‡æ◊ËÕ·ª≈º≈«à“‡™◊ÈÕ‰« (susceptible) À√◊Õ
¥◊ÈÕ¬“ªØ‘™’«π– (resistant)  °“√∑¥ Õ∫°—∫·ºàπ¬“ªØ‘™’«π–
¡“µ√∞“π∑” 2 ´È” ‡æ◊ËÕÀ“§à“‡©≈’Ë¬

2.3 °“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ·Àâß

π” sterile paper  disc (‡ âπºà“π»Ÿπ¬å°≈“ß 6
¡¡.) «“ß∫πµ–·°√ß≈«¥∑’Ë sterile „π sterile petri dish
¥Ÿ¥ “√≈–≈“¬¢Õß “√ °—¥∑’Ë¡’§«“¡‡¢â¡¢âπ 250 ¡°./¡≈.
ª√‘¡“µ√ 10 µl À¬¥µ√ß°≈“ß·ºàπ disc ®–‰¥âª√‘¡“≥ “√
 °—¥ 2.5 ¡°./·ºàπ ∑‘Èß‰«â„Àâ·Àâßª√–¡“≥ 24 ™—Ë«‚¡ß°àÕππ”
¡“∑¥ Õ∫

Table 1.  List of medicinal plants used in the antimicrobial assay.

                 Extract yield  (%)
          Botanical species    Family Plant parts

Aqueous Ethanolic

Acacia catechu (L.F.) Willd. Fabaceae   wood 6.0 5.6
Garcinia mangostana L. Clussiaceae   fruit  shell NA ND
Impatiens balsamina L. Balsaminaceae   leaf NA ND
Peltophorum pterocarpum (D.C.) Fabaceae   Bark 8.6 7.1
  Backer ex K.Heyne
Psidium guajava L. Myrtaceae   leaf 2.8  8.0
Punica granatum L. Punicaceae   fruit shell  8.0 13.0
Quercus infectoria Oliv. Fagaceae   fruit 37.8 32.4
Tamarindus indica L. Fabaceae   leaf  37.1 4.8
Uncaria gambir (L.) Hunter (L.) Roxb. Rubiaceae   leaf, stem  59.8 65.4
Walsura robusta Roxb. Meliaceae   wood 2.3 4.3

NA = Not applicable
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2.4 °“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ‡ªï¬°

∑”‡™àπ‡¥’¬«°—∫°“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ·Àâß
·µà®–«“ß∫π MHA ∑’Ë≈ß‡™◊ÈÕµ“¡∑’Ë‡µ√’¬¡ ‰«â„π¢âÕ 2.1 ∑—π∑’

2.5 °“√∑¥ Õ∫°—∫ “√ °—¥

∑”‡™àπ‡¥’¬«°—∫¢âÕ 2.1 ·≈– 2.2 ·µà„™â “√ °—¥
·∑π¬“ªØ‘™’«π– °“√∑¥ Õ∫∑” 2 ´È”

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

¢Õß·∫§∑’‡√’¬ (Minimal inhibitory concentration,

MIC) „™â«‘∏’ agar dilution (¥—¥·ª≈ß®“° NCCLS,
2000)

3.1 °“√‡µ√’¬¡ inoculum

π”‡™◊ÈÕ∑’ËµâÕß°“√∑¥ Õ∫¡“‡≈’È¬ß∫π NA „Àâ‰¥â
single colony π”‡™◊ÈÕ 4 ∂÷ß 5 colony ¡“‡≈’È¬ß„π MHB
π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ‡«≈“ 3 ∂÷ß 5 ™—Ë«‚¡ß
·≈–ª√—∫§«“¡¢ÿàπ„Àâ‰¥â‡∑à“°—∫ “√≈–≈“¬ barium sulfate
McFarland  no. 0.5  ‚¥¬„™â sterile sodium chloride
0.85%

3.2 °“√‡µ√’¬¡ “√ °—¥

      §—¥‡≈◊Õ°‡©æ“– ¡ÿπ‰æ√∑’ËÕÕ°ƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬
‰¥â¥’®“°°“√∑¥ Õ∫‡∫◊ÈÕßµâπ‚¥¬«‘∏’ disc diffusion ‚¥¬¥Ÿ®“°
¢π“¥¢Õß inhibition zone ∑’Ë¡“°°«à“ 10 ¡¡. π”¡“‡µ√’¬¡
 “√ °—¥ ¡ÿπ‰æ√„Àâ¡’§«“¡‡¢â¡¢âπ 250 ¡°./¡≈. ‡®◊Õ®“ß “√
 °—¥ ¡ÿπ‰æ√·∫∫ 2-fold serial dilution ¥â«¬ DMSO
„Àâ‰¥â§«“¡‡¢â¡¢âπ∑’ËÕ¬Ÿà„π™à«ß 250 ∂÷ß 0.122 ¡°./¡≈.

3.3 °“√∑¥ Õ∫À“§à“ MIC

π” “√ °—¥·µà≈–§«“¡‡¢â¡¢âπ¡“º ¡°—∫ MHA
À≈Õ¡‡À≈« ª√‘¡“µ√ 6 ¡≈. „πÕ—µ√“ à«π 1:10 ‡∑ MHA
≈ß„π sterile petri dish (‡ âπºà“π»Ÿπ¬å°≈“ß 6 ´¡.) µ—Èß∑‘Èß
‰«â„Àâ agar ·¢Áßµ—«  ®“°π—Èπ«“ß·ºàπ°√Õß  filter membrane
(¢π“¥ 0.45 µm) ∫πº‘«Àπâ“ MHA ·≈â«À¬¥‡™◊ÈÕ·∫§∑’‡√’¬
∑’ËµâÕß°“√∑¥ Õ∫µ“¡«‘∏’°“√∑’Ë‡µ√’¬¡ inoculum  ª√‘¡“µ√
1 µl ≈ß∫π·ºàπ°√Õß·≈–π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC
‡ªìπ‡«≈“ 16 ∂÷ß18 ™—Ë«‚¡ß   à«π control „™â DMSO ·∑π
 “√ °—¥ Õà“π§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√ °—¥ ¡ÿπ‰æ√∑’Ë‡™◊ÈÕ
·∫§∑’‡√’¬‰¡à “¡“√∂‡®√‘≠‰¥â  °“√∑¥ Õ∫À“§à“ MIC ∑” 3

´È”‡æ◊ËÕÀ“§à“‡©≈’Ë¬

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

(Minimal bactericidal concentration, MBC) Lorian,

1996

π”·ºàπ°√Õß membrane filter ∑’Ë‡™◊ÈÕ·∫§∑’‡√’¬‰¡à
 “¡“√∂‡®√‘≠‰¥â„π°“√∑¥≈ÕßÀ“§à“ MIC ¡“«“ß‡æ“–‡≈’È¬ß
∫π®“πÕ“À“√ MHA „À¡à ∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ
‡«≈“ 16 ∂÷ß 18 ™—Ë«‚¡ß  Õà“π§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√
 °—¥ ¡ÿπ‰æ√∑’Ë¶à“‡™◊ÈÕ·∫§∑’‡√’¬  °“√∑¥ Õ∫À“§à“ MBC
∑” 3 ´È”‡æ◊ËÕÀ“§à“‡©≈’Ë¬

º≈°“√∑¥≈Õß

1. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬‚¥¬«‘∏’ disc diffusion

1.1 º≈°“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ·ºàπ¬“

¡“µ√∞“π

∑”°“√∑¥ Õ∫§«“¡‰«¢Õß MRSA 35  “¬æ—π∏ÿå
(PSU 0201 ∂÷ß PSU 0235) ·≈– S. aureus ATCC 25923
‚¥¬«“ß·ºàπ¬“¡“µ√∞“π 7 ™π‘¥ ‰¥â·°à chloramphenicol,
erythromycin,  gentamicin,  kanamycin,  oxacillin,
tetracycline ·≈– vancomycin  ®“°°“√∑¥ Õ∫ “¡“√∂
 √ÿªº≈‚¥¬‡∑’¬∫®“°§à“¡“µ√∞“π¢Õß NCCLS, 2000 (Table
2)  æ∫«à“  MRSA  ∑—Èß  35  “¬æ—π∏ÿå  ¡’≈—°…≥–°“√¥◊ÈÕ¬“
ªØ‘™’«π–·∫∫ mutidrug-resistance  erythromycin ·≈–
oxacillin ‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß MRSA ∑—Èß 35
 “¬æ—π∏ÿå  ·µà∑ÿ° “¬æ—π∏ÿå¬—ß‰«µàÕ vancomycin  ¡’‡æ’¬ß 3
 “¬æ—π∏ÿå∑’Ë‰«µàÕ·ºàπ¬“¡“µ√∞“π 4 ™π‘¥ (chloramphenicol,
gentamicin, kanamycin ·≈– vancomycin) ‰¥â·°à PSU
0202, PSU 0223, PSU 0225  MRSA 28  “¬æ—π∏ÿå∑’Ë
‰«µàÕ·ºàπ¬“¡“µ√∞“π 2 ™π‘¥ ‰¥â·°à chloramphenicol ·≈–
vancomycin (PSU 0203 ∂÷ß PSU 0205, PSU 0207,
PSU 0209, PSU 0211 ∂÷ß PSU 0222, PSU 0224, PSU
0226 ∂÷ß PSU0235) ·≈– MRSA 1  “¬æ—π∏ÿå (PSU 0206)
‰«µàÕ·ºàπ¬“¡“µ√∞“π 2 ™π‘¥‰¥â·°à chloramphenicol ·≈–
tetracycline  MRSA 3  “¬æ—π∏ÿå (PSU 0201, PSU
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Table 2. Antibiotic sensitivity patterns of 35 clinical strains of methicillin-resistant Staphylococcus
aureus.

  Strains Chloramphenicol Erythromycin Gentamicin Kanamycin Oxacillin Tetracycline Vancomycin

PSU  0201 8+ (R) - - - - 9 (R) 16 (S)
PSU  0202 24 (S) 9 (R) 22 (S) 21 (S) - 10 (R) 17 (S)
PSU  0203 25 (S) 9 (R) - - - 8 (R) 17 (S)
PSU  0204 24 (S) 9 (R) - - - 8 (R) 16 (S)
PSU  0205 26 (S) 10 (R) - - - 10 (R) 16 (S)
PSU  0206 25 (S) 10 (R) - - - 27 (S) 12 (I)
PSU  0207 24 (S) 7 (R) - - - 9 (R) 20 (S)
PSU  0208 8 (R) 7 (R) - - - 9 (R) 20 (S)
PSU  0209 23 (S) 10 (R) - - - 9 (R) 20 (S)
PSU  0210 7 (R) 9 (R) - - - 9 (R) 20 (S)
PSU  0211 25 (S) 6 (R) - - - 8 (R) 20 (S)
PSU  0212 26 (S) 8 (R) - - - 9 (R) 20 (S)
PSU  0213 23 (S) 9 (R) - - - 9 (R) 21 (S)
PSU  0214 23 (S) 8 (R) - - - 9 (R) 20 (S)
PSU  0215 23 (S) 8 (R) - - - 9 (R) 21 (S)
PSU  0216 23 (S) 8 (R) - - - 9 (R) 21 (S)
PSU  0217 23 (S) 8 (R) - - - 8 (R) 19 (S)
PSU  0218 24 (S) 8 (R) - - - 8 (R) 19 (S)
PSU  0219 25 (S) 8 (R) - - - 8 (R) 20 (S)
PSU  0220 26 (S) 9 (R) - - - 9 (R) 20 (S)
PSU  0221 24 (S) 8 (R) - - - 8 (R) 19 (S)
PSU  0222 24 (S) 7 (R) - - - - 19 (S)
PSU  0223 27 (S) 9 (R) 24 (S) 24 (S) - 9 (R) 20 (S)
PSU  0224 25 (S) 8 (R) - - - 8 (R) 19 (S)
PSU  0225 26 (S) 9 (R) 23 (S) 24 (S) - 9 (R) 19 (S)
PSU  0226 24 (S) - - - - - 19 (S)
PSU  0227 24 (S) - - - - - 20 (S)
PSU  0228 26 (S) - - - 9 (R) 9 (R) 21 (S)
PSU  0229 25 (S) - - - - - 20 (S)
PSU  0230 25 (S) - - - 7 (R) 7 (R) 20 (S)
PSU  0231 26 (S) - - - - - 19 (S)
PSU  0232 26 (S) - - - - - 19 (S)
PSU  0233 26 (S) - - - - - 20 (S)
PSU  0234 25 (S) - - - 8 (R) 8 (R) 20 (S)
PSU  0235 24 (S) - - - 9 (R) 9 (R) 20 (S)
S. aureus 21 (S) 22 (S) 23 (S) 20 (S) 25 (S) 25 (S) 15 (S)
  ATCC 25923

%Resistant 8.57 100 91.42 91.42 100 97.14 0
  strains

+ = Inhibition zone (mm),  S = Susceptible,  R = Resistant,  I = Intermediate,  - = No inhibition zone.

0208, PSU 0210) ¥◊ÈÕµàÕ¬“ªØ‘™’«π–‡°◊Õ∫∑ÿ°™π‘¥∑’Ë∑¥ Õ∫
¬°‡«âπ  vancomycin    à«π S. aureus ATCC 25923 ‰«
µàÕ·ºàπ¬“¡“µ√∞“π∑ÿ°™π‘¥∑’Ë∑¥ Õ∫

1.2 º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¢Õß “√ °—¥

‡¡◊ËÕπ” “√ °—¥À¬“∫ 6 ™π‘¥ ́ ÷Ëß °—¥¥â«¬πÈ”‰¥â·°à
∑—∫∑‘¡ ‡∫≠°“π’ Ω√—Ëß ¡–¢“¡  ’‡ ’¬¥‡∑» ·≈– ’‡ ’¬¥‡Àπ◊Õ
·≈– °—¥‚¥¬„™â ethanol 10 ™π‘¥  ‰¥â·°à  ¢’ÈÕâ“¬  ∑—∫∑‘¡

‡∑’¬π∫â“π ππ∑√’  ‡∫≠°“π’ Ω√—Ëß ¡–¢“¡  ’‡ ’¬¥‡∑»  ’‡ ’¬¥
‡Àπ◊Õ  ∑’Ë§«“¡‡¢â¡¢âπ  2.5  ¡°./·ºàπ  ¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π
·∫§∑’‡√’¬ ‚¥¬«‘∏’ disc diffusion ∑—Èß·∫∫·ºàπ‡ªï¬°·≈–
·∫∫·ºàπ·Àâß æ∫«à“ “√ °—¥À¬“∫¥â«¬ ethanol ·≈– “√
 °—¥À¬“∫¥â«¬πÈ”‡°◊Õ∫∑ÿ° “√ °—¥ “¡“√∂ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√
‡®√‘≠¢Õß MRSA ·≈– S. aureus ¬°‡«âπ¡–¢“¡‡æ’¬ß™π‘¥
‡¥’¬«∑’Ë‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß MRSA ·≈– S. aureus
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 “√ °—¥À¬“∫¥â«¬πÈ”·≈– “√ °—¥À¬“∫¥â«¬ ethanol ®“°
 ’‡ ’¬¥‡∑» Ω√—Ëß ∑—∫∑‘¡ ‡∫≠°“π’ ·≈– ’‡ ’¬¥‡Àπ◊Õ  ·≈– “√
 °—¥À¬“∫¥â«¬ ethanol ®“° ¡—ß§ÿ¥ ‡∑’¬π∫â“π ππ∑√’ ·≈–
¢’ÈÕâ“¬ ∑—Èß·∫∫‡ªï¬°·≈–·∫∫·Àâß “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß
MRSA ·≈– S. aureus ‰¥âº≈¥’ ‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å
°≈“ß¢Õß inhibition zone ¡“°°«à“À√◊Õ‡∑à“°—∫ 10 ¡¡.
 “√ °—¥¢Õß ¡ÿπ‰æ√∑ÿ°™π‘¥∑’Ëπ”¡“∑¥ Õ∫·∫∫·ºàπ‡ªï¬°„Àâ
º≈¥’°«à“À√◊Õ‡∑à“°—∫ “√ °—¥·ºàπ·Àâß (Table 3)

2. °“√∑¥ Õ∫§à“ MIC ·≈– MBC ‚¥¬«‘∏’ agar dilution

®“°°“√À“§à“ MIC ¢Õß “√ °—¥À¬“∫¥â«¬πÈ” æ∫«à“
 “√ °—¥À¬“∫®“°‡∫≠°“π’¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß MRSA
·≈– S. aureus ATCC 25923 ‰¥â¥’∑’Ë ÿ¥ ‚¥¬¡’§à“ MIC

¢Õß MRSA 35  “¬æ—π∏ÿå Õ¬Ÿà„π™à«ß 0.2 ∂÷ß 0.4 ¡°./¡≈.
·≈–§à“ MIC ∑’Ë 0.2 ¡°./¡≈.   ”À√—∫ S. aureus

 “√ °—¥À¬“∫¥â«¬ ethanol ®“°‡ª≈◊Õ°¡—ß§ÿ¥„Àâ§à“
MIC ∑’ËµË”∑’Ë ÿ¥µàÕ‡™◊ÈÕ MRSA ·≈– S. aureus

‡∫≠°“π’·≈–∑—∫∑‘¡¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
MRSA ·≈– S. aureus ATCC 25923 ‰¥â¥’¡“°‡ªìπ≈”¥—∫
√Õß (Table 4)

º≈°“√∑¥ Õ∫À“§à“ MBC æ∫«à“§à“ MBC ¢Õß “√
 °—¥À¬“∫¥â«¬πÈ”®“°‡∫≠°“π’µàÕ‡™◊ÈÕ MRSA Õ¬Ÿà„π™à«ß 0.4
∂÷ß 1.6 ¡°./¡≈. ·≈– S. aureus Õ¬Ÿà∑’Ë 1.6 ¡°./¡≈.

§à“ MBC ¢Õß “√ °—¥À¬“∫¥â«¬ ethanol æ∫«à“
¡—ß§ÿ¥„Àâº≈¥’∑’Ë ÿ¥ ‚¥¬¡’§à“ MBC µàÕ‡™◊ÈÕ MRSA Õ¬Ÿà„π™à«ß
0.1 ∂÷ß 0.4 ¡°./¡≈. ·≈– 0.4 ¡°./¡≈.  ”À√—∫ S. aureus

Table 3. Antibacterial  activity  of  aqueous  and  ethanolic  extracts  of  medicinal

plant species (concentration 2.5 mg/disc).

             X±S.E. Inhibition zone  (mm)

 Medicinal plants           Aqueous extract    Ethanolic extract

MRSA S. aureus MRSA S. aureus
ATCC 25923 ATCC 25923

Acacia catechu 8.83±0.35* 7 10.67±0.19 10
9.17±0.35+ 6 19.25±1.24 10

Garcinia mangostana       ND ND 10.43±0.20 11
11.51±0.17 12

Impatiens balsamina       ND ND   9.42±0.19 6
  9.75±0.25 8

Peltophorum ptercarpum       ND ND 11.00±0.24 12
ND 12.08±0.15 13

Psidium guajava 14.42±0.55 13   9.75±0.18 11
15.00±0.62 14   9.92±0.29 10

Punica granatum 15.75±0.43 15 16.70±0.17 17
17.92±0.34 16 18.53±0.57 18

Quercus infectoria 18.50±0.57 17 17.97±0.24 17
19.85±0.61 18 19.23±0.20 18

Tamarindus indica       ND ND        ND ND

Uncaria gambir 13.08±0.53 13 19.33±0.26 17
16.50±0.46 14 21.50±0.48 19

Walsura robusta       ND ND 10.25±0.28 12
12.25±0.25 12

* = Dry disc,  + = Wet disc,  - = No inhibition zone,  ND = Not  done.
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‡∫≠°“π’·≈–∑—∫∑‘¡„Àâº≈¥’‡ªìπÕ—π¥—∫√Õß≈ß¡“ ‚¥¬¡’§à“ MBC
Õ¬Ÿà„π™à«ß 0.4 ∂÷ß 1.6 ¡°./¡≈. ·≈– 1.6 ∂÷ß 3.2 ¡°./¡≈.
µàÕ‡™◊ÈÕ MRSA ·≈– 1.6 ¡°./¡≈. ·≈– 3.2 ¡°./¡≈. µàÕ
S. aureus µ“¡≈”¥—∫

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

„π°“√∑¥≈Õßπ’È„™â “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√ 10
™π‘¥ ´÷Ëß‡ªìπ “√∑’Ë °—¥¥â«¬πÈ” 6 ™π‘¥ ‰¥â·°à ∑—∫∑‘¡ ‡∫≠°“π’
Ω√—Ëß ¡–¢“¡  ’‡ ’¬¥‡∑»·≈– ’‡ ’¬¥‡Àπ◊Õ  ·≈–‡ªìπ “√ °—¥
¥â«¬ ethanol 10 ™π‘¥ ‰¥â·°à ¢’ÈÕâ“¬ ∑—∫∑‘¡ ‡∑’¬π∫â“π ππ∑√’
‡∫≠°“π’ Ω√—Ëß ¡–¢“¡ ¡—ß§ÿ¥  ’‡ ’¬¥‡∑» ·≈– ’‡ ’¬¥‡Àπ◊Õ
∑¥ Õ∫‡∫◊ÈÕßµâπ‚¥¬„™â “√ °—¥∑ÿ°™π‘¥°—∫ MRSA 12  “¬
æ—π∏ÿå ‰¥â·°à PSU 0201 ∂÷ß PSU 0212 ·≈– S. aureus
ATCC 25923  ·≈–∑”°“√§—¥‡≈◊Õ°‡©æ“– ¡ÿπ‰æ√∑’Ë¡’
»—°¬¿“æ Ÿß ´÷Ëß‰¥â·°à  “√ °—¥¥â«¬πÈ”¢Õß∑—∫∑‘¡·≈–‡∫≠°“π’
 “√ °—¥¥â«¬ ethanol ¢Õß∑—∫∑‘¡ ‡∫≠°“π’ ·≈– ’‡ ’¬¥‡Àπ◊Õ
„π°“√µâ“π‡™◊ÈÕ¡“∑¥ Õ∫°—∫ “¬æ—π∏ÿå PSU 0213 ∂÷ß PSU
0235 µàÕ‰ª

 “√ °—¥À¬“∫¢Õß ¡ÿπ‰æ√¥â«¬ ethanol ·≈–πÈ”√«¡

16  “√ °—¥ (§‘¥‡ªìπ 87.5%)  “¡“√∂ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß MRSA
‰¥â∑ÿ° “¬æ—π∏ÿå √«¡∑—Èß 3  “¬æ—π∏ÿå (PSU 0201, PSU 0208,
PSU 0210) ∑’Ë¥◊ÈÕµàÕ¬“ªØ‘™’«π–‡°◊Õ∫∑ÿ°™π‘¥∑’Ë∑¥ Õ∫ ¬°‡«âπ
vancomycin ¡–¢“¡‡ªìπæ◊™ ¡ÿπ‰æ√™π‘¥‡¥’¬«∑’Ë‰¡à “¡“√∂
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ  “√ °—¥∑’Ë„Àâ¢π“¥¢Õß inhibition
zone °«â“ß ‰¥â·°à  “√ °—¥¥â«¬πÈ”®“°∑—∫∑‘¡ ‡∫≠°“π’ Ω√—Ëß
 ’‡ ’¬¥‡Àπ◊Õ  ·≈– “√ °—¥¥â«¬ ethanol ®“°∑—∫∑‘¡ ‡∫≠°“π’
·≈– ’‡ ’¬¥‡Àπ◊Õ  “√ °—¥∑—Èß·∫∫·ºàπ‡ªï¬°·≈–·∫∫·ºàπ·Àâß
„Àâº≈„°≈â‡§’¬ß°—π ·µà·∫∫·ºàπ‡ªï¬°„Àâ¢π“¥¢Õß inhibtion
zone °«â“ß°«à“·ºàπ·Àâß‡≈Á°πâÕ¬ Voravuthikunchai ·≈–
§≥– (2004c) ‰¥â»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫¢Õß ¡ÿπ‰æ√
‰∑¬ 58 ™π‘¥ °—∫‡™◊ÈÕ enterohaemorrhagic Escherichia
coli O157: H7 æ∫‡æ’¬ß 24.14% ¢Õß “√ °—¥∑’Ë “¡“√∂
ÕÕ°ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬°√—¡≈∫‰¥â  ‰¥â¡’√“¬ß“πÕ◊ËπÊ «à“
·∫§∑’‡√’¬°√—¡∫«°‰«µàÕ “√ °—¥®“°æ◊™¡“°°«à“·∫§∑’‡√’¬°√—¡
≈∫ (Brantner et al., 1996; Ojala et al., 2000)

Navarro ·≈–§≥– (1996) ‰¥â√“¬ß“π§à“ MIC ¢Õß
MRSA µàÕ “√ °—¥®“°∑—∫∑‘¡„π™à«ß 0.62 ∂÷ß 1.25 ¡°./
¡≈. ®“°°“√»÷°…“§√—Èßπ’È§à“ MIC ∑’Ë‰¥â¡’§à“∑’Ë¥’°«à“ª√–¡“≥
6.2 ‡∑à“ ·µà¡’§à“ MBC ∑’Ë„°≈â‡§’¬ß°—π§◊Õ 2.5 ¡°./¡≈.

Table 4. Minimal inhibitory concentration (MIC) and minimal bactericidal concen-

tration (MBC) of crude medicinal plant extracts against methicillin-resistant

Staphylococcus aureus.

                MIC and MBC values (mg/ml)

Medicinal plant extracts               Aqueous extract             Ethanolic extract

            MRSA S. aureus         MRSA S. aureus
ATCC 25923 ATCC 25923

Acacia catechu 6.3-12.5*/12.5-25+ 3.2/25 1.6/3.2-25 1.6/12.5
Garcinia mangostana ND ND 0.05-0.4/0.1-0.4 0.1/0.4
Impatiens balsamina ND ND 6.3/25 6.3/25
Peltophorum ptercarpum ND ND 0.1-0.8/6.3 0.1/3.2
Psidium guajava 0.8-1.6/6.3 0.8/6.3 0.2-1.6/6.3 0.2/1.6
Punica granatum 0.4-1.6/6.3-12.5 0.4/6.3 0.2-0.4/1.6-3.2 0.2/3.2
Quercus infectoria 0.2-0.4/0.4-1.6 0.2-0.4/1.6 0.2-0.4/0.4-1.6 0.1/1.6
Tamarindus indica ND ND ND ND
Uncaria gambir 6.3-12.5/12.5/25 3.2/25 0.4-=0.8/3.2 0.4/3.2
Walsura robusta ND ND ND ND

* =  MIC range,  +  =  MBC,  ND = Not done.
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Machado ·≈–§≥– (2003)  √“¬ß“π§à“¢Õß “√ °—¥ ethanol
®“°∑—∫∑‘¡∑’Ë 0.2 ¡°./¡≈.  ·≈–®“°°“√»÷°…“¢Õß Vora-
vuthikunchai ·≈–§≥– (2004b) æ∫«à“ “√ °—¥®“° gall
¢Õß‡∫≠°“π’·≈–‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol µàÕ‡™◊ÈÕ S.
aureus ·≈– MRSA ·≈–¡’§à“ MIC ·≈– MBC ∑’Ë„°≈â‡§’¬ß
°—π°—∫°“√∑¥≈Õß„π§√—Èßπ’È §à“∑’Ë·µ°µà“ß°—π∫â“ß„π√“¬ß“π«‘®—¬
Õ“®‡π◊ËÕß¡“®“°«‘∏’°“√ °—¥ “√  §«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√ °—¥
 “√∑’Ë„™â„π¢—ÈπµÕπ°“√ °—¥ ·≈– “¬æ—π∏ÿå¢Õß‡™◊ÈÕ∑’Ëπ”¡“∑”
°“√∑¥ Õ∫

¡—ß§ÿ¥·≈–∑—∫∑‘¡‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ë‰¥â¡’√“¬ß“π°“√
«‘®—¬‡°’Ë¬«°—∫°“√ÕÕ°ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ (Prashanth et al.,
2001; Machado et al., 2003)  ¡—ß§ÿ¥¡’ à«πª√–°Õ∫¢Õß
·∑ππ‘π 22 ∂÷ß 25%  ∑—∫∑‘¡¡’·∑ππ‘πª√–¡“≥ 8.75 ∂÷ß
10.5%  “√·∑ππ‘π¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß·≈–∑”≈“¬·∫§∑’‡√’¬
(Dijipa et al., 2000) ®“°º≈°“√∑¥≈Õßæ∫«à“‡∫≠°“π’‡ªìπ
æ◊™ ¡ÿπ‰æ√Õ’°™π‘¥Àπ÷Ëß∑’Ë¡’ƒ∑∏‘Ïµâ“π MRSA ‰¥â¥’ æ◊™™π‘¥π’È
¬—ß‰¡à¡’√“¬ß“π«‘®—¬Õ◊Ëπ‡°’Ë¬«°—∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ √“¬ß“π«‘®—¬
µàÕ‡π◊ËÕß®“°§«“¡√à«¡¡◊Õ¢Õß°≈ÿà¡π—°«‘®—¬‰∑¬ ≠’ËªÿÉπ ·≈–
ÕÕ ‡µ√‡≈’¬ æ∫«à“æ◊™π’È¡’ƒ∑∏‘Ï‡ªìπ∑—Èß bacteriostatic ·≈–
bactericidal µàÕ·∫§∑’‡√’¬°àÕ‚√§∑’Ë ”§—≠À≈“¬°≈ÿà¡ Õ“∑‘‡™àπ
enterohaemorrhagic E. coli O157: H7 (Voravuthi-
kunchai et al., 2004c), Helicobacter pylori (Vora-
vuthikunchai et al., 2004a), Redwane et al. (1998)
√“¬ß“πƒ∑∏‘Ï„π°“√¶à“ÀÕ¬ (molluscicidal activity) ·≈–
larva ¢Õß¬ÿß (Redwane et al., 2002)  à«π∑’ËÕÕ°ƒ∑∏‘Ï¥’
‰¥â·°à gallotannin (Redwane et al., 2002) ‡π◊ËÕß®“°
‡∫≠°“π’‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ë√“§“‰¡à·æß  °—¥ßà“¬ ·≈–„Àâ %
yield  Ÿß  ß“π«‘®—¬„πÀâÕßªØ‘∫—µ‘°“√π’È¬—ß¥”‡π‘πµàÕ‡π◊ËÕß‡æ◊ËÕ
∑’Ë®–»÷°…“æ◊™™π‘¥π’È‚¥¬≈–‡Õ’¬¥ ‚¥¬§“¥À«—ß«à“®–‰¥â “√ÕÕ°
ƒ∑∏‘Ï¥’∑’Ë®–π”¡“æ—≤π“„™â‡ªìπ¬“µâ“π·∫§∑’‡√’¬∑“ß‡≈◊Õ°

ª√–‡∑»‰∑¬¡’ ¡ÿπ‰æ√µà“ßÊ ¡“°¡“¬ ®÷ß§«√‰¥â√—∫
°“√ π—∫ πÿπ®“°¿“§√—∞„π°“√»÷°…“«‘®—¬°—πÕ¬à“ß®√‘ß®—ß ‡æ◊ËÕ
æ—≤π“ª√—∫ª√ÿßπ” ¡ÿπ‰æ√‰∑¬∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√„™â√—°…“
‚√§µ‘¥‡™◊ÈÕ¡“°¢÷Èπ µ“¡∑—»π–¢Õß«ß°“√«‘∑¬“»“ µ√å ¡—¬„À¡à
‡™◊ËÕ«à“Õß§å§«“¡√Ÿâ„À¡à®“°°“√§âπ§«â“«‘®—¬∑“ß«‘∑¬“»“ µ√å
°“√»÷°…“°≈‰°°“√ÕÕ°ƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§ ”§—≠

∑“ß°“√·æ∑¬å ‚¥¬‡©æ“–°≈ÿà¡∑’Ë¡’ªí≠À“°“√¥◊ÈÕ¬“ªØ‘™’«π–
°“√»÷°…“¥â“π‡¿ —™«‘∑¬“ æ‘…«‘∑¬“ °“√æ—≤π“√Ÿª·∫∫¬“ ·≈–
°“√«‘®—¬∑“ß§≈‘π‘° ®– “¡“√∂π”¡“æ—≤π“‡ªìπ¬“∑’Ë¡’ª√– ‘∑∏‘-
¿“æ·≈–ª≈Õ¥¿—¬„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ‡À≈à“π’È
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