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Antimicrobial Activities and Component Analysis of Ethanol Extracts
from Forsythia suspensa Fruit and Forsythia suspensa Leaves
WANG Xiao—min' ,CHEN Qiao' ,GUO Li-li',QIN Nan', YANG Yu—kun®"

(1.College of Traditional Chinese Medicine and Food Engineering,
Shanxi University of Chinese Medicine, Jinzhong 030619 , China;
2.School of Life Science,Shanxi University , Taiyuan 030006 , China)

Abstract ; To study the antimicrobial activities and the difference of active constituents of Forsythia suspense fruit and Forsythia
suspense leaves, the diameter inhibition zone of Forsythia suspensa fruit and Forsythia suspensa leaves ethanol extract against
bacteria was measured by K—B method ,the minimum inhibitory concentration( MIC) was measured by double dilution method.
The antibacterial mechanism of Forsythia suspensa fruit and Forsythia suspensa leaves ethanol extract against Staphylococcus
aureus was studied by the growth curves and the leakage of cell contents and alkaline phosphatase( AKP).Gas chromatography
—mass spectrometry was used to analyze the chemical composition of Forsythia suspensa fruit and Forsythia suspensa leaves
ethanol extract. The results showed that ethanol extract from Forsythia suspensa fruit and Forsythia suspensa leaves had
antimicrobial effects on Escherichia coli, Staphylococcus aureus and Bacillus subtilis , the diameter inhibition zone of Forsythia
suspensa leaves ethanol exiract against these bacteria was(12.7 +1.2),(15.0 £0.8),(14.7 £0.7) mm, respectively.The MIC of
Forsythia suspensa fruit and Forsythia suspensa leaves ethanol extract against Staphylococcus aureus was 6.25,3.125 mg/mL,
respectively.The experimental results of antimicrobial mechanism showed that the ethanol extract from Forsythia suspensa fruit
and Forsythia suspensa leaves inhibited the growth of Staphylococcus aureus, damaged the cell wall and cell membrane,
increased the content of macromolecules and AKP in the culture solution, and the antimicrobial activity of Forsythia suspensa
leaves ethanol extract was better than Forsythia suspensa fruit ethanol extract. GC—MS analysis showed that, ethanol extract from

Forsythia suspensa fruit mainly included alcohols (38.55% ) , phenols ( 14.00% ) , and ketones (11.07% ) . Forsythia suspensa
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leaves ethanol extract contained alcohols(34.97% ), olefins (12.71% ) , phenols (12.26% ) , and alkanes( 11.05% ). Alcohols,

phenols, ketones, aldehydes and alkanes in the Forsythia suspensa fruit and Forsythia suspensa leaves ethanol extract had a

significant contribution to their antibacterial activity,and the difference in their antibacterial activity was mainly related to the

types and the content of these substances.

Key words: Forsythia suspensa fruit; Forsythia suspensa leaves ;ethanol extract ;antimicrobial activities ; GC—MS ; components
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Table 1

extracts from Forsythia suspensa fruit

Diameter inhibition zone of ethanol

and Forsythia suspensa leaves against tested bacteria( mm)
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Table 2 The MIC of ethanol extracts from Forsythia suspensa fruit and Forsythia suspensa leaves against Staphylococcus aureus
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Fig.1 Effects of ethanol extract from Forsythia suspensa fruits
and Forsythia suspensa leaves on growth

curve of Staphylococcus aureus
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Fig.2 Effects of ethanol extract from Forsythia suspense fruit
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molecules leakage of Staphylococcus aureus
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Table 3 Chemical compositions of Forsythia suspense fruit and Forsythia suspensa leaves extract

AR (%)

Pa s HFR A G
FEZ(5) 38.55 34.97
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6-1 C,,H,,0 37.37 31.83
Py P CyH,0 - 2.98
Venustanol CyHy5 BrO, 0.56 -
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