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Antimicrobial Activity of Extracts and Fractions of
Ginkgo biloba Leaves, Seed and Outer Seedcoat

Saet-Byoul Park and Gyu-Seong Cho'

Dept. of Food Science and Biotechnology, Hankyong National University, Gyeonggi 456-749, Korea

Abstract

This study was conducted to investigate the antimicrobial activity of Ginkgo biloba L. leaves, seed and outer
seedcoat against bacteria. Antimicrobial effects of Ginkgo biloba L. leaves (GBL), seed (GBS) and outer seedcoat
(GBO) were examined by paper disc method and optical density method to determine minimum inhibition concen-
tration (MIC), and observed by scanning electron microscope (SEM) to figure out the morphological change
on the surface when Ginkgo biloba leaves extract was treated. The extracts of GBL, GBS and GBO were ex-
tracted by solvents such as methanol, ethanol, water. The methanol extract of GBL and GBO showed the highest
antimicrobial activity against Bacillus cereus, Bacillus subtilis, Klebsiella pneumoniae, Listeria monocytogenes,
Salmonella Typhimurium, Staphylococcus aureus, Yersinia enterocolitica except Escherichia coli and thus was
further fractionated. The MICs of the chloroform fraction of GBL methanol extract were 125 pg/mL against
B. subtilis, and L. monocytogenes; GBO methanol extract were 62.5 pg/mL against B. cereus and 125 pg/mL
against B. subtilis, and L. monocytogenes. The microorganisms were treated with chloroform extracts (2000
pg/mL) of GBL and GBO methanol extracts. It was observed by scanning electron microscope (SEM). The
cells were expanded and a part of cell wall was completely destructed by GBL and GBO. Thus Ginkgo biloba
L. leaves and outer seedcoat could be further developed into a natural antimicrobial agent.
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Table 1. Yield ratios of solvent extraction of Ginkgo biloba
L. leaves, seed and outer seedcoat by methanol, ethanol and

water (Unit: %)
Solvent
Samplel ) Methanol Ethanol Water
extract extract extract
GBL 22.7 149 314
GBS 6.8 4.4 17.1
GBO 67.2 16.5 57.8

VGBL: Ginkgo biloba L. leaves, GBS: Ginkgo biloba L. seed,
GBO: Ginkgo biloba L. outer seedcoat.
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Table 2. Antimicrobial activity of the methanol, ethanol and water extracts from Ginkgo biloba 1. leaves, seed and outer seedcoat

on several microorganisms (Unit: mm)
3 ) GBL GBS GBO
Strains ampie Methanol Ethanol Water Methanol Ethanol Water Methanol  Ethanol  Water
extract extract extract extract extract extract extract extract extract

Bacillus cereus 1454002 133+0.16°  — - - - 2234018 2594021  —
Bacillus subtilis 12.3+0.21°  10.3+£0.28% — — — 18.940.06° 18.0£0.08° —
Escherichia coli ND? ND - - - - ND ND —
Klebsiella pneumoniae 16.7+0.41"  10.8+0.28® - - - 156+0.16° 17.4+0.07° -
Listeria monocytogenes — 108%+0.06° 102013  — - - - 185+0.42° 16.9+0.06
Staphylococcus aureus 11.0+0.08°  108+0.07"  — - - - 206+£025" 187027  —
Salmonella Typhimurium  10.1+ 0.01° 9.4+0.43° — — — — 13.9+0.21" 12.9+0.02f —
Yersinia enterocolitica 115+0.15°  11.0£0.05° - - - - 174+0.12" 165+042°  —

1)Any means in the column followed by the different superscripts are significantly different (n=3, p<0.05) by Duncan’s multiple

_range test.
IND: not detected.
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Table 3. Yield ratios of extraction of Ginkgo biloba L. leaves and outer seedcoat by fraction solvents (Unit: %)
Sample? Solvent
n-Hexane extract Chloroform extract Ethyl acetate extract Butanol extract Water extract
GBL 30.59 6.12 3.45 14.56 43.30
GBO 29.78 1.75 2.45 717 58.82

YGBL: Ginkgo biloba L. leaves, GBO: Ginkgo biloba L. outer seedcoat.
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Table 4. Antimicrobial activity of fraction extracts of the MeOH extract from Ginkgo biloba leaves (GBL) and outer seedcoat

(GBO) on several microorganisms (Unit: mm)
Sample & GBL
Solvent
Strains Hexane extract Chloroform extract Ethyl acetate extract Butanol extract Water extract
Bacillus cereus 135+0.09" 14.240.05° 9.1+0.01 - -
Bacillus subtilis 11.740.12¢ 11.84+0.06° 81+0.01° — —
Escherichia coli ND? ND ND - -
Klebsiella pneumoniae 10.00.03' 13.240.03¢ 9.1+0.04¢ - -
Listeria monocytogenes 12.5+0.04° 17.9+0.08" 11.3+0.02* — —
Staphylococcous aureus 13.0+0.05" 18.2+0.04" 11.0+0.02" — -
Salmonella Typhimurium 9.1+0.01% 10.8+0.03% 10.1£0.04° — —
Yersinia enterocolitica 10.3+0.04° 11.0+0.02° ND — —
Sample & GBO
Solvent

Strains Hexane extract Chloroform extract Ethyl acetate extract Butanol extract Water extract
Bacillus cereus 19.3+0.05° 245+0.31° 13.240.02° - -
Bacillus subtilis 19.8+0.04" 23.2+0.08° 12.840.08" - -
Escherichia coli ND ND ND - -
Klebsiella pneumoniae 15.4+0.05° 15.9+0.15° 12.3+0.36° - -
Listeria monocytogenes 11.3+0.31% 12.3%+0.08' 9.2+0.1¢ - -
Staphylococcous aureus 25.6+0.06" 25.8+0.08" 19.7+0.28" — —
Salmonella Typhimurium 12.2+0.01° 12.2+0.01° 8.9+0.01° - -
Yersinia enterocolitica 16.6+0.17 17.2+0.02¢ 13.4+0.49 - -

1)Any means in the column followed by the different superscripts are significantly different (n=3, p<0.05) by Duncan’s multiple

_range test.
IND: not detected.
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Table 5. Minimum inhibitory concentration (MIC) of the solvent fraction extracts of methanol extract of Ginkgo biloba L.

leaves and outer seedcoat against microorganisms (Unit: pg/mL)
Sample & GBL Methanol extract.

Strains Solvent Hexane extract Chloroform extract Ethyl acetate extract Butanol extract Water extract
Bacillus cereus 2500 500 2500 — —
Bacillus subtilis 1000 125 1000 - —
Escherichia coli NDV ND ND - -
Klebsiella pneumoniae 1000 1000 1000 — —
Listeria monocytogenes 1000 125 1000 — —
Staphylococcous aureus 1000 500 1000 — —
Salmonella 'Typhimurium 1000 1000 1000 — —
Yersinia enterocolitica 1000 1000 1000 — —

Sample & GBO Methanol extract

Strains Solvent Hexane extract Chloroform extract Ethyl acetate extract Butanol extract Water extract
Bacillus cereus 500 62.5 1000 — —
Bacillus subtilis 500 125 1000 - —
Escherichia coli ND ND ND - -
Klebsiella pneumoniae 500 500 1000 — —
Listeria monocytogenes 500 125 1000 — —
Staphylococcous aureus 500 500 1000 — —
Salmonella 'Typhimurium 1000 1000 1000 - -
Yersinia enterocolitica 1000 500 1000 — -

UND: not detected.

Control Leaves [ Outer seedcoat

Bacillus cerues

Listeria monocytogenes

Fig. 1. Scanning electron micro-
graph of Gram positive bacteria.
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Fig. 2. Scanning electron micro-
graph of Gram negative bacteria.
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