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Inhibitory Effect of Ginkgo biloba Exocarp Extract on Alternaria alternata in Apples
NIE Wen—qi, WANG Chen—chen, SUN Hao", YE Shu-hong’

(School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034, Liaoning, China)
Abstract: This study aimed to analyze the inhibitory effect of Ginkgo biloba exocarp extract (GBEE) on
Alternaria alternata in apples. The active components of G. biloba exocarp were extracted by alcohol extraction
and water extraction, and the inhibitory effect of GBEE on A. dlternata in apples was determined by the method
of mycelial growth rate to investigate the effect of ethanol extract of G. biloba exocarp on spore germination and
germ tube elongation of A. alternata in apples. The inhibition behaviors were further studied by measuring the
electrical conductivity, the amounts of protein and nucleic acid released, the degree of cell membrane damage,
and the activity of resistance-related enzymes. The bacteriostatic effect of GBEE was concentration—dependent.
The bacteriostatic rate of water—soluble extract at 1 200 mg/L. reached 16.94% , and that of alcohol —soluble
extract at 1 200 mg/L reached 61.39%, about 3.6 times that of water—soluble extract. The alcohol-soluble GBEE
increased the permeability of the cell membrane of A. alternata in apples, intensified the degree of membrane
lipid peroxidation, elevated the content of malondialdehyde and H,0,, promoted the leakage of intracellular
nucleic acid and protein, and inhibited the activity of resistance—related enzymes. No cell wall compartment was
observed in A. alternata in the ethanol extract group by the light microscope. The bacteriostatic effect of the
ethanol extract was superior to that of the water extract, which was achieved by destroying the cell membrane
integrity of A. alternata in apples and inhibiting the activity of resistance—related enzymes.
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Fig.1 Inhibitory effect of Ginkgo biloba exocarp water extract
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on Alternaria alternata in apples
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Fig.2 Inhibitory effect of Ginkgo biloba exocarp ethanol extract
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on Alternaria alternata in apples
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Fig.3 Effect of ethanol extract of Ginkgo biloba exocarp on
spore germination and germ tube elongation of Alfernaria

alternata in apples
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Fig.4 Morphological observation of Alternaria alternata in

apples treated with ethanol extract of Ginkgo biloba exocarp
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Fig.5 Effect of Ginkgo biloba exocarp ethanol extract on cell

membrane permeability of Alternaria alternata in apples
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Fig.6  Effect of Ginkgo biloba exocarp ethanol extract on the

MDA content of Alternaria alternata in apples
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Fig.7 Effect of Ginkgo biloba exocarp ethanol extract on the
H;O, content of Alternaria alternata in apples



202343 H
6 55 44 55 511

RaftnSAR

2010

Hi &l 6 F&l7 AT %01, GBEE T 34 fin4ik k% #0285 MDA
1 H,0, % . 200 mg/L GBEE ZbBH 12 h )5 , BEKS fll %
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P HE AT S5 A A5 1 S SR At 0 8 TR A0 B, o) T
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Fig.8 Effect of ethanol extract of Ginkgo biloba exocarp on the

leakage of protein of Alternaria alternata in apples

261 e mg/L a a
24} = 100mg/L

1 4 200 mg/LL
221

20F
1.81
1.6f
141
1.2¢ .

[

W2 (A )

Hsf i) /h
AAING FhEFR R 0] 22 57 8 3%, p<0.05,
B9 REIMIE ZEHREXERERAESZER T REN M

Fig.9 Effect of ethanol extract of Ginkgo biloba exocarp on the

leakage of nucleic acid of Alternaria alternata in apples
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Fig.10  Effect of ethanol extract of Ginkgo biloba exocarp on

POD enzyme activity of Alternaria alternata in apples
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Fig.11  Effect of ethanol extract of Ginkgo biloba exocarp on

PPO enzyme activity of Alternaria alternata in apples
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CAT enzyme activity of Alternaria alternata in apples
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