J Korean Soc Food Sci Nutr b 21 F o 4283 A
39(12), 1745~1752(2010) DOI: 10.3746/jkfn.2010.39.12.1745

Z3ltf o 22 FE=2| S50 tel e

= =
SETEE IASHBISI B
2 = I =
HEichstm A ot

Antimicrobial Activity of Bamboo (Sasa borealis) Leaves Fraction
Extracts against Food Poisoning Bacteria
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Abstract

This study was conducted to investigate the antimicrobial activity of 70% ethanol (EtOH) extract and the
five fractions of the crude extract from Sasa borealis leaves against seven food poisoning bacteria, Staphylococcus
aureus, Micrococus Iluteus, Listeria monocytogens, Bacillus subtilis, Escherichia coli, Salmonella Typhimurium,
and Pseudomonas aeruginosa. The yield of 70% EtOH extract was 11.4% and those of n—-hexane, chloroform,
ethyl acetate, n—-butanol, and aqueous fractions were 3.0%, 1.1%, 0.6%, 1.3%, and 5.1%, respectively. The 70%
EtOH extract and the four fractions except aqueous fraction demonstrated antimicrobial activity against all the
seven food poisoning bacteria at a concentration of 0.5%, although it was less compared to benzoic acid. Minimal
inhibitory concentration (MIC) of the 70% EtOH extract against all the food poisoning bacteria except S. aureus
was 50 uL/disc. Moreover, chloroform fraction was 35 pL/disc against 3 food poisoning bacteria and 50 ul/disc
against the other 4 food poisoning bacteria; ethyl acetate fraction was 50 ulL/disc against all the food poisoning
bacteria. In addition, n-butanol fraction was 50 uL/disc against all the food poisoning bacteria except S. aureus.
Aqueous fraction, which did not show antimicrobial activity at 5%, was 200 pL/disc against only S. aureus
and L. monocytogen. The 0.25%, and 0.5% of ethyl acetate fraction inhibited the growth of all the food poisoning
bacteria 8 to 12 hours and 24 hours, respectively. These results indicate that the Sasa borealis leaves may be
useful as a natural antimicrobial substance.
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Fig. 1. Flow diagram of extraction procedures of Sasa bor-
eails bamboo leaves with 70% EtOH.
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Fig. 2. Flow diagram for the extraction and fractionation of Sasa borealis leaves.
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Table 1. Strains and cultivation conditions used
Strain KCTC No. Cultivation condition
Gram (+) bacteria
Bacillus subtilis KCTC 2198 NB", 30°C, aerobic
Listeria monocytogenes KCTC 3710 NB, 37°C, facultative anaerobe
Staphylococcus aureus KCTC 1928 NB, 37°C, facultative anaerobe
Micrococus Iuteus KCTC 3523 NB, 30°C, aerobic
Gram (-) bacteria
Escherichia coli KCTC 2593 NB, 37°C, facultative anaerobe
Salmonella Typhimurium KCTC 1925 NB, 37°C, facultative anaerobe
Pseudomonas aeruginosa KCTC 2513 NB, 37°C, aerobic

DNutrient broth.
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Table 2. Yield of 70% ethanol extract and five fractions ex-—
tract from Sasa borealis leaves

Extract Yield
(%, w/w of 100 g dry sample)

70% EtOH 11.440.0"
n-Hexane 3.0+0.3"
Chloroform 1.1+£0.2°
Ethyl-acetate 0.6+0.1°
n-Butanol 1.3+0.2°

Aqueous 51+05°

DThe values represent means =SE of triplicate experiments.

Values with different lowercase superscripts among the five
fractions are significantly different at p<0.05 by ANOVA with
Duncan’s multiple range test.
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Table 3. Antimicrobial activity of 70% ethanol extract and five fractions extract from Sasa borealis leaves

Gram (+) bacteria

Gram (=) bacteria

Extract” S. aureus M. Iuteus L. monocytogens B. subtilis P. aeruginosa E. coli S. Typhimurium
KCTC 1928 KCTC 3523 KCTC 3710 KCTC 2189 KCTC 2513 KCTC 2593 KCTC 1925

70% ethanol +V + + ++ + + n
Hexane — ++ — T+ _ _ -
Chloroform” + ++ ++ ++ + ++ 4+

Ethyl acetate + ot + it i

Butanol + + + + +

Aqueous - — — — - _ _

+++ +++ +++

Benzoic acid

+++ +++ +++ +++

‘] Tnhibition zone:
YConcentration of test samples and benzoic acid was 5%.

—, none; +, 9~12 mm; ++, 12~15 mm; +++, >15 mm.

Y Antimicrobial activity of the chloroform and ethyl acetate extract was very strong but aqueous extract was not antimicrobial

activity.
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Table 4. Minimum inhibitory concentrations of 70% ethanol extract and five fractions extract from Sasa borealis leaf

Concentration”
(uL/disc)

Extract

Gram (+) bacteria

Gram (—)

bacteria

S. aureus
KCTC 1928 KCTC 3523

M. luteus L. monocytogens B. subtilis
KCTC 3710

KCTC 2189

P. aeruginosa

E. coli

S. Typhimurium

KCTC 2513 KCTC 2593 KCTC 1925

70% EtOH

35
50
100
200

D

+ o+ o+

++

+
++
+

++

++

++

Hexane

35
50

100

200

++
++

Chloroform

35
50
100
200

++
+

++

++

Ethyl
acetate

35
50
100
200

++

+
++
++

Butanol

35
50
100
200

+ o+ o+

4
Aqueous

35
50
100
200

Benzoic
acid

35
50
100
200

+++
+++
+++
+++

+++
+++
+++
+++

+++
+++
+++
+++

+++
+++
+++
+++

+++
+++
+++
+++

[N :
Inhibition zone:

—, none; +, 9~12 mm; ++, 12~15 mm; +++,

>15 mm.

2)1.75, 2.5, 5, or 10 mg eq. dry wt. of each extract from Sasa borealis leaves or benzoic acid was loaded on 8 mm paper disc.
IMinimal inhibitory concentration (MIC) of the chloroform fraction was 35 pl/disc against 3 food poisoning bacteria and 50 pL/disc
against the other 4 food poisoning bacteria. That of ethyl acetate and butanol fraction was 50 uL/disc against mostly the food
poisoning bacteria.
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