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Inhibitory effect and mechanism of Fructus mume extracts on
Vibrio alginolyticus
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College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China

Abstract: [Background] Vibrio alginolyticus infects fish, shrimp, shellfish, and other economic marine
animals, which has brought great economic losses to the mariculture industry and posed a great threat to public
health and food safety. [Objective] The study aims to investigate the inhibitory effect of Fructus mume on
V. alginolyticus and the mechanism, which is expected to lay a theoretical basis for the further development and
utilization of F. mume. [Methods] The minimal inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) of F. mume extracts (FME) on V. alginolyticus were determined with the tube double
dilution method, the relative conductivity of V. alginolyticus by a conductivity meter, and the nucleic acid
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leakage, respiratory chain dehydrogenase activity, and biofilm inhibition rate of V. alginolyticus by
spectrophotometry. The protein synthesis of V. alginolyticus was analyzed by electrophoresis, and the
submicroscopic structure of it was observed under a scanning electron microscope. [Results] The MIC and
MBC of FME on V. alginolyticus were 1.953 mg/mL and 3.906 mg/mL, respectively. FME significantly
increased the relative conductivity and nucleic acid leakage, significantly reduced the protein synthesis, and
had great impact on the submicroscopic morphology of V. alginolyticus. Meanwhile, FME significantly
inhibited the biofilm formation and the respiratory chain dehydrogenase activity of it. [Conclusion] The
FME coould inhibit and even kill V. alginolyticus by increasing the membrane permeability, inhibiting the
biofilm formation, respiratory chain dehydrogenase activity, and protein synthesis of V. alginolyticus.

Keywords: Fructus mume, Vibrio alginolyticus, antibacterial effect, membrane permeability, polyacrylamide

gel electrophoresis, scanning electron microscope
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Figure 1 The effect of FME on the growth of Vibrio
alginolyticus
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Figure 2 The effect of FME on the relative conductivity
of Vibrio alginolyticus culture solution

Note: ™: P<0.01
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Figure 3 The effect of FME on nucleic acid leakage of
Vibrio alginolyticus

Note: ™: P<0.01
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Figure 4 The effect of FME on the protein of Vibrio
alginolyticus

5.00 wm

E 5 FME X350 E TS S50

A—EMMRER, BIKTEARENERE, [
B, AT RE R B T AN SZ BRSO R
s, 51 AR BT S ek
2.4 FME 335500 E LTRSS 00
FHAH H 7 I U 00 A (] Ach BB 2 i oI 1
R NS I G 6 E S < R N A S T2 LK
Fi; FME 419 BN A e 4s . NFE, 4
R Bk, B VR M BGN, WER B4 B Sy B
B, EEEWZSE ., FME 5 AR mak B 4 4
BT R 45 03 1
2.5 FME 3% 530 & A 40 A= 72 i B9 400 6 4E AR
20 AT RT3 o TR A JRRON, R TR AR R A
FA R BTN 25 S . BE 6 AR
FIH, FME X5 3o B ) A RS = 1B e g g 9 1
B, 174 MIC, 1/2 MIC, 1 MIC 12 MIC iX 4 4
IR 42.9% . 57.8% . 65.3%H172.5%, i
IHIE A, K PE 1/4 MIC 2 AW B KT
HAth 3 4(P<0.01), 1/2 MIC A% B EMKT

5.00 um 5.00 pm

5.00 um

Figure 5 The effect of FME on the submorphology of Vibrio alginolyticus
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Note: A, B, C, D, and E are the submicroscopic morphology of Vibrio alginolyticus in the control group, 1/4 MIC, 1/2 MIC, 1 MIC and

2 MIC FME group
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Figure 6 The inhibitory effect of FME on Vibrio
alginolyticus biofilm
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Figure 7 The effect of FME on the respiratory chain
dehydrogenase of Vibrio alginolyticus
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