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Antibacterial Activity of Ethanol Extract and Fraction of Sasa borealis

Miran Jang, Dauhm Lee and Gun-Hee Kim'

Plant Resources Research Institute, Duksung Women's University

Abstract

This study investigated the antibacterial activities of extracts and fractions of Sasa borealis against eight bacteria
(Bacillus cereus, Bacillus subtilis, Listeria monocytogenes, Staphylococcus aureus, Psedomonas aerginosa, Salmonella
choleraesuis, Serratia marcescens and Vibrio vulnificus) by broth dilution assay. Using survival curves, the kinetics of
bacterial inactivation upon exposure to the extracts and fractions were followed for 24 h. In this same manner, MIC
(minimum inhibitory concentration) values were determined by broth microdilution assay and then confirmed to be the
extract concentrations that inhibited bacterial growth. Sasa borealis extracts showed antibacterial activities against all
tested bacteria. In particular, all tested fractions of Sasa borealis had stronger activities than 70% ethanol extract. MIC
of Sasa borealis extract was determined to be 5 mg/mL against Sa/monella choleraesuis. All fractions of Sasa borealis
extract had extremely strong antibacterial activities. MIC of fractions were determined to be 0.03~2.5 mg/mL. These
results suggest that the extracts and fractions of Sasa borealis effectively inhibited bacterial growth and thus are useful

as natural antibacterial agents.
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Sasa borealis powder

1. Extract with 7% Ethanol
2. Dry

EtOH Ex.

Fractionation with organic solvent
Partition in H,O : n-hexane

Agqueous layer
Extraction with Chloroform Fr.

n-Hexane Fr.

‘ Extraction with Ethylacetate Fr.

Chloroform Fr. HzO Fr.
‘ Extraction with n-Butanol Fr.
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n-Butanol Fr. H2O Fr.
Fig. 1. Scheme for preparation of S. borealis Makino extract
and its fractionation.
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Table 1. List of strains and cultivation condition used for anti-
microbial experiment

Food-borne pathogens Reference Cultivation condition
Gram positive bacteria

Bacillus cereus KCCM” 11204 NBY, 37C
Bacillus subtilis KCCM 11316 NB, 37C
Listeria monocytogenes KCCM 40307 NB, 37C
Staphylococcus aureus KCCM 12214 NB, 37C
Gram negative bacteria

Psedomonas aerginosa KCTC? 1636 NB, 37C
Salmonella choleraesuis KCCM 11806 NB, 37C
Serratia marcescens KCTC 2009 NB, 37C

Vibrio vulnificus KCTC 2959 NB with 3% NaCl, 37C

" Korean Culture Center of Microorganisms(Seoul, Korea)
? Korean Collection for Type Cultures(Daejon, Korea)
* Nutrient Broth
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Fig. 2. Effect of the S. borealis extract and fractions on the growth of bacteria(---#--;

— = n-hexane and —=—; chloroform —&—; ethyl acetate,

HE 2K Time—killing assay)

ANE &9 F 125 mgmL 52 ZANE 244 F
SHAA 4XZE AR 2 FEEY BIE

o] A& Ho] A H|X= JEFS HETD n=
A AL AN A 2+ AoKEg
2). BE #FE 1643 o]Fo] BAEo] A
53] B BYE2 ATEAAE 79 A4S &l
HHA 70% ethanol 5

1000
B. subtilis
800 e
600 o
400
200
0
0 4 8 12 16 20 24
Incubation time (h)
1000
S. aureus
800
600
400
200
0
0 4 8 12 16 20 24
Incubation time (h)
1000
S. cholerasuis
800
600 o~
,'.‘ :
400
200
0
0 4 8 12 16 20 24
Incubation time (h)
1000
V. vulnificus
800
600
400
200

Incubation time (h)

bacteria, —&—; 70% ethanol extract,
—=—; butanol and ——; water).



&0l nlste] o AR A7t vlad wleksiink
Baek J 5(2002)] A7-ollA] paper disc W< ©]-83lo] 5
o] -2 1, 5% s=olM Fode ATt A3 =
A =7 79 5% FEolA S mutansoll THRARE
A& 2H(17.5 mm)©] ‘/}E]r o, & ol Hsky
ZE ] o] mekslttal Bt & AT A2
ol e 23t FYEol Hlgtq FE2EY g2 A
ofstA #EEHIUT ol T3 U= FE==29 FHE
o 289 FHE HEsie w & FHES 7|
% 9ttw W,
gram positive 5o AHEH, B cereus$}t B. subtilis
FEEY Y& BT 779 AFS Adfske 2%
Uetiglen, 53 RE EgE0] 7 #59 A4S
g3 Aslsts ASE UERSTE Baek J 5(2002)9]
AFoll A tF F=FE0°] B. cereus®t B. subtilis®l TSk
of WsHA ZE3itia Haslg oy, ol B A4 4
He} FARITE L. monocytogenes= F=E3 ZE £3
Eo] o S At o, F=EH ethyl acetate
=2 tE Bg&ol vlal vofgk o] vERTh
H, S aureus®] A FE=9 BHEY] FHo]
ThE gram positive S0l HlE] ThA mH|EFG O
ethyl acetate +3=< A|L|g & %Oﬂﬁ 83 gty
o] AFHIY. T xHU=E FFLAS 5T Ko
M(2008)<] ATl 4] paper disc Ho]'tg% B3l ARG 28
o] g+t &2 B subtilisoll tste] 2 A 2(12.5 mm)
< FASIAAINE S aureus®} L. monocytogenes©l a4l
= Aslighs YEA] g3ktkal B aske] B Agte] At
o A9 dX|Ft

gram negative =0 Thetoe X3 F=259
w23 o] vl mwskA] BEE AT WEbA] gram positive
TFELS gram negative TT50l Hlsle] =Y FE&
of thal WzkE Ao WHETE Back J 5(2002)2] AT
Aoz o]e} H|=%t AHeS HATE P aerginosall
st = TS FEE A7 S AR A

i rlr

= A

< Zdst
. choleraesuis®l] TS| X=
o] w|okgt ah+t %“éol wEEoH BE 29
o] Yeldth =3 S marcescensol] O
FEEY FES U]ghﬂﬂ] J’]"Qﬂ o BE £
sta#E o] Yelgth ¥ vulnlfcusoﬂ Wtﬂ‘

R w|okshA AEEgle &
o] AFHAUTh
Ao AH8-H EE gram positive$} gram negative T
_z[_oﬂ EHE]-OZ] —7‘-%%01] H]OH ag%go] 71-5':15]. EL%LE’:IO]
HEHJ=T, gram posmve w50 tidtd= n-hexane,

chloroform, butanol % water®] &8 &9] ethyl acetate

JEHT s #gste Zo2 YEs o™, gram

negatlve ool t3lel= n-hexane, ethyl acetate, butanol

9 water®] #8E©°] chloroform #+3&EXT F71731A 2}
|oh= 2102 YRt

o

L

X

lo

o

O

A

|

i

—E S
vy o
i

rlo

£V

1o
Do

o

=
=

m{n

E|AXSHsE(MIC, minimum inhibitory concen—

tration)

ZF HAA el dol digh 28 FE5E 9 123
9] HAANFEEE Table 20| YEMAT FE2E2
=ol nvigl] wekst s JeERGlor, HAA S
= S. choleraesuis®| TIENAT 5 mg/mLE YERS: M.AU%, Tﬂ-
E #7 daiAe AR 5 A HEA s =7}
UERA] 2tt) HEAH) n-hexane, chloroform, ethyl acetate,
butanol ¥ water =2 E-2 0.03~2.5 mg/mLE HAAE
E7F #FEQoH B AFoA ZHzte] REES vy
<= AR & 75 sty 2T 24 eyt 5§35
chloroform, butanol 3 water &8 &2] A F=olA 7F&3h
o] AZFJTE Chung DKF Yu R(1995)2] <A72ol)
A& ethyl acetate F=E2] o] ZEsA UES
, ole F& HA HF 77 2] wiwolgt &
=) Chloroform ’trl‘@j—,%—f B. cereus$t V. vulnificus®l|
tiete] e rES Yepdlen MICE 2 0.03

OPF Mo fo
1 ot i

Table 2. Minimum inhibitory concentrations(MIC) of extract and fractions of S. borealis against bacteria

70% ethanol

Fractions Control

Bacterial strains

extract n-Hexane Chloroform Ethyl acetate Butanol Water Tetracycline Sorbic acid

Gram positive bacteria

B. cereus - 1.25 0.03 1.25 1.25 1.25 0.03 0.03

B. subtilis - 2.5 25 2.5 0.03 0.03 0.03 0.06

L. monocytogenes - 2.5 2.5 2.5 0.06 1.25 0.03 0.03

S. aureus - 1.25 1.25 5 2.5 2.5 0.03 0.03
Gram negative bacteria

P aerginosa - 2.5 2.5 1.25 1.25 1.25 0.03 0.03

S. choleraesuis 5 1.25 1.25 2.5 2.5 1.25 0.03 0.03

S. marcescens - 1.25 1.25 2.5 1.25 0.03 0.03 0.03

V. vulnificus - 1.25 0.06 1.25 1.25 0.03 0.03 0.03

Minimum inhibitory concentration(MIC) as mg/mL of 70% ethanol extract, fractions and control(tetracycline and sorbic acid).

Y Not showed antimicrobial activity.
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