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Antibacterial effect of phenolic acid on Shewanella putrefaciens

from aquatic product
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Abstract; Compared the antibacterial activities of three phenolic
acids (gallic acid, protocatechuic acid, and chlorogenic acid) a-
gainst S. putrefaciens, and investigated the antibacterial effects
of gallic acid on S. putrefaciens by means of scanning electron
microscopy, flow cytometry, cell membrane integrity and perme-
ability measurement. The results showed that gallic acid had the
strongest antibacterial activity against S. putre faciens among the
three phenolic acids, and its minimal inhibitory concentration and
minimal bactericidal concentration were 1. 25 mg/mlL and
2.5 mg/mL, respectively. After treatment with gallic acid at the
minimum inhibitory concentration, the cell morphology of S. pu-
trefaciens changed with obvious depression on the surface. The

apoptotic rate increased significantly. The leakage of nucleic acid
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and protein increased, and the integrity of cell membrane was de-
stroyed. The permeability of cell membrane increased, and a
large amount of intracellular electrolytes leaked into the culture
medium.

Keywords: gallic acid; protocatechuic acid; chlorogenic acid; She-

wanella putrefaciens; bacteriostasis; aquatic products
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Table 1 Inhibitory zone diameter of phenolic acids

against S. putrefaciens
B 2 W/ (mg « mL~1) I E R/ mm
7.5 12.91+0.02
BRTM 5.0 12.3340.03
2.5 11.35+0.08
7.5 12.07£0.01
JRILARBR 5.0 10.46£0.02
2.5 9.42+0.07
7.5 11.38+0.02
2 ) R 5.0 10.06+0.04
2.5 8.0040.02

KeEME BRI KFRENFERANNEER

x2 BEBEMNENFERENRNMEBRERS

INRERE

Table 2 Minimum inhibitory concentration and
minimum bactericidal concentration of the

phenolic acid to S. putrefaciens
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Figure 1  Growth curve and Time-killed curve of S. pu-

tre faciens under the action of gallic acid
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Figure 2 Effect of gallic acid on cellular morphology of

S. putrefaciens
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Figure 3 Effect of gallic acid on apoptosis of S. putre-
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Figure 4 Effect of gallic acid on cell membrane integrity

of S. putrefaciens
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Figure 5 Effect of gallic acid on membrane permeability

of S. putrefaciens
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