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Abstract: [Objective] Antibacterial activities of fermentation culture and dominant functional
microbes in the acetic acid fermentation of Zhenjiang aromatic vinegar were evaluated. [Methods] The
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agar diffusion method was utilized to test antibacterial activity of the different samples. Effects of
heating, protease hydrolysis, dialysis on the antibacterial activity of fermentation broth of functional
microbes were determined. [Results] The result showed that the growth of four indicator strains were
significantly inhibited by water extraction of fermentation culture and culture supernatants of
4 functional microbes, including Acetobacter pasteurianus, A. pomorum, Lactobacillus helveticus and
L. plantarum. The antibacterial substances were thermo-stable, sensitive to proteases and the molecular
weight was identified to be lower than 8 kD. [Conclusion] Diverse kinds of components contribute to
the antibacterial activities of fermentation culture and functional microbes.

Keywords: Zhenjiang aromatic vinegar, Acetobacter, Lactobacillus, Agar diffusion method, Antibacterial
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Figure 1 Effect of fermentation cultures from different fermentation time on the growth of indicator strains
(compared with fermentation culture on day 0)

Note: *: P<0.05; **: P<0.01.

2 4 MHERERTN R Y A B bR HE TR 4 KN HIAE
Figure 2 Inhibitory effect of culture supernatants from different microbes on the growth of indicator strains
Note: A: E. coli; B: S. aureus; C: P. chrysogenum; D: A. niger. 0: Negative control; 1: L. helveticus; 2: L. plantarum; 3: A. pasteurianus; 4:
A. pomorum.
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Table 1 Inhibition effect of culture supernatant from different brewing microbes to indicator strains

s W pH X8 7R B B
k7S o . L .
it pH of culture Inhibition halos diameter to indicator strains (mm)
supernatant E. coli S. aureus A. niger P. chrysogenum

A. pasteurianus 25.9+1.17 27.3+1.0" 152403 28.3+1.5
A. pomorum 3.75 23.8+0.3" 23.6+0.5" 13.840.3" 25.3+0.6"
L. helveticus 3.71 19.7£0.6 16.5£0.5" 7.9+0.1 12.0£1.0°
L. plantarum 413 22.0£0.4" 23.0£0.8™ 12.7+0.3" 21.3+0.6"
Negative control 6.00 7.8£0.1 (ND) 7.8£0.1 (ND) 7.8£0.1 (ND) 7.8£0.1 (ND)
Positive control 5% 22.5+1.8 22.0+0.0 16.7+0.3 19.1+£0.8

FE: ND: ARAGIUFINE . 50 IR ST 722 40T, ™ P<0.01.

Note: ND: None antibacterial activitiy. Compared with the negative sample, ~": P<0.01.
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Table 2 Antibacterial activity effect of culture supernatant by heat or dialysis treatment from different brewing microbes

— 35 pH Xt E. coli il HAZ Xt S. aureus Il EAE
S pH of culture Inhibition halos diameter to E. coli (mm) Inhibition halos diameter to S. aureus (mm)
rains
supernatant A B fo A B C

A. pasteurianus 3.76 21.7£1.2" ND 14.0£0.8" 18.7+0.3" ND 13.6£0.7"
A. pomorum 3.75 20.0£1.7° ND 13.3£0.3" 20.0£0.0 ND 12.3£0.5"
L. helveticus 3.71 16.0£0.6~ ND 13.7£0.6~ 15.5+0.7 ND 10.5£0.5"
L. plantarum 413 15.7+0.6" ND 14.5+0.5" 21.7+0.4" ND 15.7+0.3"

HE: ND: RAGTBHIE G A PUCEEERE B B: AR EWBOENT NG C: AR EWBGENTING. SRIET IR

BERL(EE DIFTESMEMHE, " P<0.05; ™ P<0.01.

Note: ND: None antibacterial activitiy; A: The heated culture supernatant; B: The sample in dialysis bag after the culture supernatant
dialyzed; C: The sample out of dialysis bag after the culture supernatant dialyzed. Compared with the fermentation culture (Table 1), :

P<0.05; " P<0.01.
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Figure 3 Inhibitory effect of the culture supernatant
digested by proteases to indicator strains

E: A E. coli; B S. aureus. 5AHATHE FBEALBEH X BRLLAHLE
*: P<0.05, **: P<0.01.

Note: A: E. coliy B: S. aureus. Compared with the unhydrolyzed
culture supernatant, *: P<0.05, **: P<0.01.
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Figure 4 The SDS-PAGE electrophoretogram of samples
from the culture supernatant by dialysis treatment
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