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Abstract
Voravuthikunchai, S.! and Kitpipit, L.
Antibacterial activity of crude extracts of Thai medicinal plants against

clinical isolates of methicillin-resistant Staphylococcus aureus
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 2): 525-534

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.

Department of Microbiology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkla, 90112
Thailand.

'Ph.D.(Microbiology), 504/ A319138 “Wndnnan a3 mu. 1W19a53Inen MaIngaiine awsInem a3 wmn-
INNAY vaunsUN3 ennemalig 3ania svan 90112

Corresponding e-mail: supayang.v@psu.ac.th

Fuauatiu 19 “eman 2547 Fuasfiun 10 unsan 2548



Songklanakarin J. Sci. Technol. Antibacterial activity of crude extracts
Vol. 27 (Suppl. 2), 2005 : Thai Herbs 526 Voravuthikunchai, S. and Kitpipit, L.

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.
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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 37.8 324
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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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 (D
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
J%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.
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Table 3. Antibacterial activity of aqueous and ethanolic extracts of medicinal
plant species (concentration 2.5 mg/disc).

XS.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 9.750.18 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
12.2540.25 12

* = Dry disc, + = Wet disc, - = No inhibition zone, ND = Not done.
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a a d' o 1 = £
15 fAaves yulwsnnetiaminma suuvuurwienly

NAANIMTOUNAY 15 AAWKULY (Table 3)

2. msna aud MIC waz MBC 1ag)3F agar dilution

PNMsMA MIC ¥83 15 Aaneiudaeth wuh
13 ﬁﬂﬂﬂWD%WﬂLU@ﬂWﬁﬁQﬂéﬁﬂgﬂmilﬁﬁm‘uﬂﬂ MRSA
waz S. aureus ATCC 25923 %@ a Taiid MIC

Y83 MRSA 35 1esiuf oglugia 0.2 1 0.4 un./ua.
wazA MIC # 0.2 un/ua. "Wy S. aureus

15 iANeIUAIY ethanol nuaenifanaliia
MIC il qﬂ@im%’a MRSA uag S. aureus

mnujmﬁLLazﬁuﬁuﬁqwéé’ugamiw?tymaaL%’a
MRSA uaz S. aureus ATCC 25923 'l@dmnniiludey
599 (Table 4)

NamIna auaA1 MBC wuiidl MBC %04 13
ﬁﬂﬁmué’iwﬁwmLunujmﬁ@im%a MRSA oagluia 0.4
819 1.6 un./ua. waz S. aureus agjﬁ 1.6 un./ua.

A1 MBC 9984 15 AA1e1UAIY ethanol Wy
ﬂ’dﬂﬂ"lﬁwaﬁﬁ @ lngiisn MBC foide MRSA aglugia
0.1 89 0.4 un./ua. uaz 0.4 un./ua. WSy S. aureus
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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.

waymiuazfivinlinadidusususesan Taeiisn MBC
aglurie 0.4 89 1.6 un/xa. uaz 1.6 89 3.2 un./ua.
X :
aol¥e MRSA uwas 1.6 un./ua. uaz 3.2 un./ua. €9

S. aureus MUNAY
a 4
sluazinsainamnaaes

Xy . “

Tumanaaestils 15 daverwniniy yulns 10

P A o oy H a Y 1w oA =

sila ¥y 150 Aeddeih 6 ia laud Koy wymi

W59 wzanu " Ceameauas wawtle waviilu 13 fe

vV a Y 1 dyﬁl v a = Y )

@8 ethanol 10 ¥iia 1AuA Y918 WuRy 1RgUTNY UUN3

~ o o A A prap N

waymd /53 wzw Sae " Cvamnd waz"C vawile
X N o .

na eutbedulagld 13 dannwiiady MRSA 12 18

wug laud PSU 0201 @3 PSU 0212 uaz S. aureus

ATCC 25923

1 4
dnomn 3 $3ldud 13 Aadvihveviviinuaziugymil

o oA A

LasmMNIIAALanNLANIY Hu“lwsm

v Y v a =) a A =)

15 1AM ethanol VYBINUNY LUYNIU LAZ L ALYUD

X . .

Tumsdudesme audy 1e%ug PSU 0213 @1 PSU

0235 o'l
v
15 AAVYILVBY gu"lwa@w’w ethanol waz1I3IN

16 15 fin (Aallu 87.5%) 1nsasengniduds MRSA
Tonn 1eviug s99via 3 esiug (PSU 0201, PSU 0208,
‘&I 1 a a {

PSU 0210) finedeenifiuzineunnsiafing o sntiu

. QA A A Ay
vancomycin dzuiuiy yulwssiiaaernls wnse

v
v o

a &’ 1Y d‘ % . g e e
Fudamsasued¥e 15 AANIHYMIAYEY inhibition
v Y} o v H o a ~ o
zone e lAuA 13 Aadiethaniufiu wamil dS
a A =) v Y v a =
Cgamitle way 13 AAA29 ethanol NANUHAN LUyl
a A =) 1Y) Z [ | 1 Y
waz eamile 15 AanauvuusudleatazuuuLHLLT
Winalndiagaiy uanvyuupuilenlfivineuse inhibtion
zone NAIANUNULHILANTOS Voravuthikunchai uag
Az (2004c) lddAngnives 13 daveiuves yulng
A . X . .
Tny 58 atla Auive enterohaemorrhagic Escherichia
coli O157: H7 wWulgd 24.14% %91 15 Aian 111350
Ly A A o %] ¥t A '
pongnamuuuanisonsuanlad  lalsenudug
A o ' o N ' A A o
wuanGensaunnhde 15 dannsAaLUANEeAsY
au (Brantner et al., 1996; Ojala et al., 2000)
Navarro uwazaue (1996) 1@s1ea1u MIC Vo4
MRSA @8 15 Aannsiuinlusig 0.62 83 1.25 un./
Vv Y 1 1
wa. NAMANEIATItA MIC Nlddiananiidszana
6.2 1 uaign MBC #ladifgadude 2.5 un./ua.
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