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Abstract

The aim of this study was to determine the effects of licorice extract on growth of Staphylococcus aureus (S. aureus) in
planktonic and biofilm forms. Licorice root was extracted by ethanol. Its antibacterial activities were tested against S. aureus
using disc diffusion method. The minimal inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) of the
extract were subsequently determined using macrobroth dilution method, comparing to vancomycin which was used as positive
control. Results showed that licorice extract at concentration of = 0.78 mg/ml indicated antibacterial activities with inhibitory
zone of 6.15+0.05 mm in diameter, while inhibitory zone of vancomycin at 0.03 mg/ml was 10.43 + 0.23 mm in diameter.
The MIC and MBC for planktonic S. aureus were 0.78 and 1.56 mg/ml, respectively; whereas vancomycin at concentration of
0.03 mg/ml completely eradicated S. aureus in planktonic form. On study of killing time by licorice extract, 2 folds of MBC

demonstrated ability to inhibit growth of S. aureus within 30 minutes. The extract at concentration of 0.78 mg/ml up also
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inhibited and eliminated growth of S. aureus in biofilm. Both licorice extract and vancomycin could not completely kill S. aureus
in 24-hour established biofilm at any tested concentration; however, the extract at concentration of 50 mg/ml presented the
inhibition results similar to 0.03 mg/ml of vancomycin. This study suggested that licorice extract has inhibition properties
against growth of S. aureus in both biofilm and planktonic forms. Although, the higher concentration of the extract is needed to

inhibit S. aureus biofilm, it presents the possibility to be developed as alternative medicine for inhibition of biofilm forming

pathogens in the future.
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(spread) UUENWNSLABED BHI wiiauds shludui
goun)il 37 svenwalded Wuna 24 1l uda
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tneHA time-kill assay

ANYIMSENED S. aureus YDIENTIROBELDNNAT
SEEUANNINTY 1, 2 WaE 4 W1 289 MBC iy
seHE0M 30, 60 WAL 90 WNT (A3NED S. aureus
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ANOVA) wag Post Hoc Tests (Tukey HSD)
WaN1329Y

MsnadauTuGUL o gnEauLde S. aureus
ﬁl,ﬁtyuuu‘ﬁasz TeeAs disc diffusion method WU
nsafarzeNmARaNNE T U NI LY
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M50 1 LaNIARAeY B U USUTDUUATILSY S.  aurcus  VBIFITANABLLBNNANANINLINIUAI 9

wWisuisunuihnaulazAndeueslgugueswaden vancomycin 1AMNINTY 0.03 uA./ND.

@Inadau AN Al
(mg/ml) (mean = SD) mm.

3N ATLDNNE 100 15.41 + 1.16
50 13.03 £ 0.83

25 10.76 + 0.36

12.5 9.25 +0.79

6.25 8.10 £ 0.14

3.13 7.01 £0.60

1.56 6.30 £ 0.15

0.78 6.15 £ 0.05

Wnau 0 0

Vancomycin 0.03 10.43 +£0.23

M990 2 UFANA MIC Waz MBC 29§ 58N08zlaNnaaanSeuaauaznsxIge S. aureus NASYUUU

da5:1983% Macrobroth dilution method

Licorice Extract

Pathogen

S.aureus ATCC25923

MIC MBC
(mg/ml) (mg/ml)
0.78 1.56
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H
#H

1.56
0.78

Distilled
water

Vanco 0.03

Vanco 0.06

{ ° 3 { a g a < a Y
sUil 3 nnnuaasdesazreshinuBe S, aureus Msalululelasiany 24 Fla uasseadio nas

v @ P L4 v 3 & = I~ [
NAFDUMISFITINATSLDNLNANAIINLINYUNN ) Wuszazing) 24 ?T'JINQ wWisuinaunuan

vancomycin (LATBIVINY *, ** Udz *** UFNANNUANGNBENTTEdAYMIadRTEnINNgY

nasaununguaruanaunduhnay 7 P < 0.05, P < 0.01 uaz P < 0.001, MN&IGU) (L3898

" ugeeanuuanangniiad Agmeadfszwineg vancomycin Aunguauaguauiiiuhnay 9

P <0.01)

anUsrauanisiag

NAMIANNNEIRINIER AT ENNARDM ST
(@8 S. aureus ﬁm‘%muuuﬁasﬂmﬁmé’u WUNET
afewztanmaiiuszansmwlumssusade S. aureus
Fagnandastunudtadsuntnfinuin ey
WNTULDIFITENABLLONINATEHIN 0.5-6.25 NN,/
wa. WliiAelaududada S. aureus 2100 9-16 WA,
(Mansouri, 1999; Meghashri, 2009; Sedighnia,
et al., 2012) HaUDY MIC uaz MBC finagaulunis
i Weuhiu 0.78 uat 1.56 wn./ua. MUEITU B9
Tn&LAsefunsAnyI2as Meghashri (2009) filwian
MIC 1229 0.2-1.2 4n./88. WBLTIBIIUVDY Irani,

et al., (2010) Nl@@ MIC 2.5 NA./Nd. dz MBC

10 un./4a. lumensefusnuasasarzianmai
AN LUAIBLNBLEMUBINNMNSAN VBN (Singhal,
Chaudhary, Chand, & Pal, 2012, pp. 610-615)
SaNsafudaLEe S. aureus ATCC 12600 AN MIC
0.042 N./N8. Wz MBC AU 0.167 N./N8.
AALANMIsEWNINaMSITe analilesinaInAw
UANEBITURBUMSER® eneazaneilalumsana
SEWUS S, aureus uazaBWusuazIaNNATH Y
MInadau

msAnmaSaiifanuh msaﬁ’mmaumwﬁqwéiu
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noduiauudu adlsion Weydunidlu
sasumdinagnnuuuululaildnnaniiuuudasy



88 Naresuan University Journal: Science and Technology 2014; 22(1) I
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wazuuululaWdy (Chamdit, & Siripermpool, 2012,
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& Maneepitsamai, 2013, pp. 100-106) ua#laid
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