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ANILARUNEIRANARENLTRI T hexane, ethyl acetate lag
methanol 1% 95% ethanol T#ldanuidududy g lasans
nagauasgwidansaugadwiild ldun chiorhexidine
(2% W38 20 WN./UR.), EDTA (17% %38 170 UN.JUA.) LAz
sodium hypochlorite (2.5% %38 25 UNJ/UR.) NIDIRITRZANY
ranuasurunsasmwa 0.45 lulasuas (Milipore Corp.,
g13gaLuInI) MniuRgamsaraneTiade 9 aanann lu
US1a35 50 lulasdas aduw sterile paper disc AW
\Wurngudnand 5 wa. lasnaa 25 Tulnsansudafisliua
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LLﬁaﬁ);uL%aLLa:mmwL%alﬁ“?i”mu MHA plate W82719 paper
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(clear zone %38 inhibition zone) ‘ﬁLﬁWﬁu mi%’l@mauﬁﬁ
uSialannnnin 5 ww. ﬁaiwﬁnw'ﬁfﬁmﬁ;a%ww ANUITHA
antimicrobial index (Al) 9INgA3 (muﬂmﬁm\i’mguﬁﬂmwm
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°c flunm 24 $alug aniuiwasanasasly sonicate 5
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N32318678 MNHUBeaImsazay 10 1 n3zneEoun
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Ltda:%aaﬂﬂuﬁqmwgﬁ 37 °c Jluauandanuadit 0.5,
1,2, 4,6, 8, 16 U8z 24 Tlu9 LWoATUMRUALIAILEITNY
weinbulaWduaslunaaanasasNiianiz TSB 1iNa sonicate
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NAaN1IA@N®E

gFNAE1TINNINTNAIaI8aviaza e 3 Tla Aa hexane,
ethyl acetate LLaz methanol @2873D percolation ARIINTLLRE
fvnaraNueanaap rotary  evaporator  udaladssanans
fnumeduniiadinanadn USuimuoss1saiach hexane,
ethyl acetate W&z methanol Aaidusasas 4.06, 2.17 uas
6.55 2aIURBNHILTIANENGY BonaIanamaniiin &

ANARLILARITY hexane, ethyl acetate L8z methanol
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C. albicans LLVﬂ;\lt]“nﬁmuL%a S. aureus, E. coli, Ps. Aeru-

o A & Lo
ginosa Wae E. faecalis lasanIana21a9Tw hexane ﬁqm@nu

®15797 1 Inhibition zone W& antimicrobial index VaI&1I

NARaUABLTENY 9 1 agar disc diffusion assay

qn§€huqa§w
>
\wanaday d1nagay Diameter of  Antimicro-
clear zone (ux.) bial index
S. aureus Ampicillin (10.0 49n./disc) 4233+ 1425 7.47x0.34
aIataa ety
- hexane (50.0 un./u8a.) 2144 + 11.45 329+ 1.11
- ethyl acetate (50.0 ¥N./u8.) 2396 + 1248 3.79 + 1.05
- methanol (50.0 ¥N./4A.) 16.97 £ 860  2.39 £ 0.93
E. coli Ampicillin (10.0 yan./disc) 21.74 £ 1.14 3.35+0.23
IR eTu
- hexane (50.0 un./u8.) 6.20 £ 0.72 0.24 + 0.14
- ethyl acetate (50.0 Un./48.) NA NA
- methanol (50.0 4n./4A.) 5.14 £ 0.25 0.03 + 0.05
Ps. Tetracycline(30.0 ¥an./disc) 26.67 + 1.88 4.33 +£0.38
aeruginosa LU HACEE
- hexane (50.0 un./u8.) 6.53 + 0.44 0.31 + 0.09
- ethyl acetate (50.0 un./u8\.) 7.03 £ 1.84 0.41 +0.37
- methanol (50.0 4n./4a.) 512+ 0.21 0.02 £ 0.04
C. albicans Amphotericin B (125.0 aan./disc) 16.43 + 0.32 2.29 £ 0.06
FIRTATNRITH
- hexane (50.0 un./A8.) NA NA
- ethyl acetate (50.0 un./ua.) NA NA
- methanol (50.0 4N./4A.) NA NA
E. faecalis Ampicillin (10.0 yan./disc) 30.28 + 5.85 5.06 + 1.17
BT ACRE
- hexane (50.0 4N./UA.) 11.52 + 0.07 1.30 £ 0.01
- ethyl acetate (50.0 un./48.) 9.87 + 1.04 0.97 + 0.21
- methanol (50.0 4N./4A.) 7.27 £0.57 045+ 0.11
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uu. w3ad Al > 0; NA = No activity
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(@797 1)
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aNsA LB E. faecalis

A1 MIC uaz MBC dat#ia E. faecalis fitoSyuuudaszlag
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lunns@nmnen MIC uaz MBC wadansnasaudalia £
faecalis ﬁLﬁEyLLUU'ﬁaS:ﬁ’J 83T agar dilution assay WUIN&1T
aﬁ'mhadﬁnﬂ%u hexane, ethyl acetate LLag methanol 814130
v.q@mmﬁtyLauimam%avlﬁﬁmﬂmﬁuﬁu 25.0, 125 uaz
50.0 WN/UN. ANEIAU LLazlfﬂaﬂuLiu‘ﬁuﬁga%uLﬂu 75.0,
37.5 uax 100.0 un./ua. MuEeUIResTe wwdsriuny
EDTA, chlorhexidine W&z sodium hypochlorite @1 MIC 1.25,
0.625 uaz 1.25 WN/UN. AURIAL Lazld1 MBC gﬁwﬂu
250, 0.625 Uaz 5.0 UN/U8. MUFIAU (A13197 2)

) § . { A A
andwinga E. faecalis ivoSauuululaias

FIRNAUIRIT hexane, ethyl acetate LLaz methanol 8

d

gn3einTe E. faecalis fiiasmuunlulefldy laganuidudu
finnbeinToanaIanas% hexane, ethyl acetate WAz
methanol fia > 125.0, 125.0 uas 250.0 AN./38. MUEIGL B9
faidu > 1.67, 3.33 uaz 2.5 YiNv8If1 MBC @iaL%ﬂﬁLﬂ%ty
RINGERE I@UmmLﬁuﬁuﬁﬁqw'ﬁg@hl,%amadmimmgm
chlorhexidine L@z sodium hypochlorite @ﬁ:ﬁﬂiwﬁwﬂumiaﬁ'ﬂ
A0 3.125 uaz 25 un./ua. Gedaillu 5 vivasAn MBC dalde
ﬁLiﬁtyLLuu’ﬁﬁi:‘nad chlorhexidine &z sodium hypochlorite
Waz > 5 i nsL EDTA (@15797 3)

o o { £ [
L’Ja’)ﬂ&lﬂﬂﬂ’l7#£HN’)&‘:&7&I?%H’I?E]9)’)qnﬁﬁl"tﬁa E.

faecalis MoSauuylulaias

miﬁﬁ@‘ﬂ’lad%u ethyl acetate (125.0 WN./UR.) UBe
methanol (250.0 Wn./ua.) Ln3lwnnisidae E. faecalis i
Lﬁty%Lm:ﬁ'wﬂuﬂa;uumﬁama useasldiaalunmssuis
fIT9 4 uaz 6 Talud mudau Tuumizdi chiorhexidine
(3.125 wn./ua.) Wae sodium hypochlorite (25.0 Un./U8A.) L'%I&J

L. & 4 < o o =
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M1919% 2 A1 Minimum inhibitory concentration (MIC) &g
minimum bactericidal concentration (MBC) 2a3&17

4 . d a a
NARDUABLDD E. faecalis ﬁmszyl,muaaiz

Agar dilution assay

d1Inadgay
MIC (un./a1a.) MBC (un./aa.)
EDTA 1.25 2.5
Chlorhexidine 0.625 0.625
Sodium hypochlorite 1.25 5.0
MIENATRITUA
- hexane 25.0 50.0
- ethyl acetate 12.5 50.0
- methanol 50.0 100.0

197199 3 é1 Minimum bactericidal concentration (MBC) 183

fINAROUABLTD E. faecalis iasguuylulailau

MBC for E. faecalis biofilm

d@1Inadgay
(un./ua.)
EDTA >125
Chlorhexidine 3.125
Sodium hypochlorite 25.0
aIarata T
- hexane > 125
- ethyl acetate 125.0
- methanol 250.0

;o c &
197197 4 61 Contact time (T3139) VaIITNAROLABLTE E.

faecalis Miasnyuululadsy

Contact time

d1Inadau :
(T 1a9)
Chlorhexidine (3.125 un./ua.) 2
Sodium hypochlorite (25.0 4n./48.) 4
aIarata T
- ethyl acetate (125.0 un./48.) 4

- methanol (250.0 ¥n./48\.)
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ABSTRACT

Objective: To preliminarily study antimicrobial activity of Kha-ling (Alpinia conchigera) extract in hexane, ethyl acetate, and methanol against the
representative gram positive, gram negative and anaerobe bacteria, fungus and Enterococcus faecalis as well as to evaluate its activity on E.
faecalis growing in a form of either planktonic or biofilm including optimal time for its antimicrobial activity. Methods: Rhizomes of Kha-ling were
extracted by percolation with hexane, ethyl acetate, and methanol, respectively. The antimicrobial effect of various extracts was first investigated
using agar disc diffusion assay. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) were determined by agar
dilution method. The MBC and contact time of various extracts on E. faecalis biofilm were also investigated. Results: All extracts inhibited S. aureus
of which hexane extract has the highest activity. They had weak effects on E. coli and P. aeruginosa, and no activity on C. albicans. All hexane,
ethyl acetate, and methanol extracts inhibited E. faecalis that grew in a planktonic form with inhibition zones of 11.52 + 0.07, 9.87 + 1.04 laz 7.27
2.57 mm, respectively. MICs were 25.0, 12.5 uaz 50.0 mg/mL for hexane, ethyl acetate, and methanol extracts, respectively. MBC of hexane, ethyl
acetate, and methanol extracts were 50.0, 50.0, and 100.0 mg/mL, which were increased to >125.0, 125.0, and 250.0 mg/mL, respectively in E.
faecalis biofilms. In addition, ethyl acetate (125.0 mg/mL) and methanol (250.0 mg/mL) extracts showed bactericidal effects when incubated with E.
faecalis biofilms for 4 and 6 hours, respectively. Conclusion: Kha-ling extracts showed bactericidal activity against E. faecalis growing in planktonic

form as well as biofilm form with higher concentration required.
Keywords: antimicrobial activity, Alpinia conchogera Giriff., biofilm, Enterococcus faecalis
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