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Abstract: To profile the changes in the microbial community during Sichuan bran vinegar fermentation, polymerase chain
reaction-denaturing gradient gel electrophoresis (PCR-DGGE) was employed to analyze the diversity of bacteria and fungi during the solid-state
fermentation process. The results showed that during the fermentation, the dominant fungi were Saccharomyces cerevisiae, Saccharomycopsis
fibuligera, Issatchenkia hanoiensis, Aspergillus niger, Penicillium oxalicum, and uncultured fungus, and the main bacteria were Lactobacillus
acidophilus, Gluconacetobacter obediens, Acetobacter pasteurianus, Acidomonas methanolica, uncultured bacterium, uncultured Bacillus sp.,
and uncultured Lactobacillus sp. Thus, the PCR-DGGE technique allowed identifying a variety of uncultured microorganisms in the
fermentation substrate. The microbial flora during the fermentation was complex, with different microorganisms dominating at different phases
of the process; however, the overall microbial structure did not change significantly during the fermentation process.

Key words: Sichuan bran vinegar; polymerase chain reaction denaturing gradient gel electrophoresis; microbial community; solid-state
fermentation
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Fig.2 DGGE fingerprints and schematic diagram thereof for the
identification of fungal species throughout the Sichuan bran
vinegar fermentation
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Table 1 Sequence analysis results of fungal DGGE bands throughout the Sichuan bran vinegar fermentation

& R KABILE R R Feehid
A B2 % (Saccharomyces sp. ) AB526222 97%
B BREBEEF R (Saccharomyces cerevisiae strain ) KF447113 100%
C R34 AH (Uncultured Fungus ) GU178392 98%
D BEERH /& (Saccharomyces sp. ) AB526222 96%
E FHESBEE (Zygosaccharomyces bailii strain ) DQ189255 100%
F 4o FEF0BEE (Saccharomycopsis fibuligera strain ) EU057520 100%
G BRIEBEEFE (Saccharomyces cerevisiae strain ) HMO009314 100%
H 1EEBRE (Issatchenkia hanoiensis strain ) HQ669554 100%
I I T3FAHB (Uncultured Fungus ) GU178392 87%
J I T3FAHB (Uncultured Fungus ) GU178033 95%
K 2w & (Aspergillus niger strain) HM590646 100%
L FHEH (Penicillium oxalicum strain ) KF152942 99%

HH# 1 A& 4 51, P37 514 Genbank 4 FE LL
YRR 12 REAHABE R, o VU ) ZREE P S BE
& HEBAANRFRRE. 5% C. F. Hy 1L K.
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Fungus). 78 EIEERE(Sac. fibuligera). HGERELE(Iss.
hanoiensis strain), A3 72 # (Uncultured Fungus) .
HHh A (Asp. niger strain) MR E B (Pen. Oxalicum
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Fig.4 Phylogenetic tree of the fungi detected throughout the
Sichuan bran vinegar fermentation
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Fig.5 DGGE fingerprints and schematic diagram thereof for the
identification of bacteria throughout the Sichuan bran vinegar
fermentation
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Fig.6 Cluster analysis of bacterial PCR-DGGE fingerprints

throughout the Sichuan bran vinegar fermentation
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Table 2 Sequence analysis results of bacterial PCR-DGGE bands throughout the Sichuan bran vinegar fermentation

I IR 26 e FE R R R, HB 2, HalE
S5 5 HoAth i BAAH LE 2 SR R .
X} PCR-DGGE 4l g It 34 2& 7 7o Bl v A 7 1) Bt

i R KABE R BERS A%
1 EEFUATH (Lactobacillus acidophilus strain ) KF548315 100
2 FHAEFEATE ( Gluconacetobacter oboediens strain ) KF164316 100
3 A3 mE (Uncultured bacterium ) KC961597 99
4 BRI E (Weissella confusa strain ) KC608755 100
5 RT3 FFLBATE & (Uncultured Lactobacillus sp.) KF444933 98
6 AT 3573 74T H & (Uncultured Bacillus sp. ) KF278126 97
7 A3 (Uncultured bacterium ) K(C961595 98
8 T35 FLBAATE B (Uncultured Lactobacillus sp.) KF502753 99
9 T35 FUBATH & (Uncultured Lactobacillus sp.) JQ962561 100
10 S’AER HE (Pediococcus pentosaceus strain ) IX477168 100
11 T3 FBEBAATH & (Uncultured Acetobacter sp.) IN420669 98
12 EIIESATKE (Weissella paramesenteroides strain ) JQ446522 100

13 RVEFFE B ( Gluconobacter sp.) KF436692 100
14 EKEEAHFE (Acetobacter pasteurianus strain ) KF010515 97
15 A3 E (Uncultured bacterium ) HM557046 99
16 WEERR 2 O ( Acidomonas methanolica ) FJ481927 100

588
Uneultured Lactobacillus sp.(KF502753)
38]_|9
17(65lUncultured Lactobacillus sp.(1Q962561)
66711
Bl i strain (KF548315)
.
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5

Uncultured Lactobacillus sp.(KF444933)
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100 r 6
Uncultured bacillus sp.(KF278126)

) 9914
Weissilla confusa strain (KC608755)
100 12
52— Weissella

ides strain (JQ446522)

100 ﬁ 15
Uncultured bacterium (HM557046)
72|2

2Gluconacetobacter oboediens strain (KF164316)
36 16

8L Uncultured Acetobacter sp.(IN420669)
002
7 PO |ZAEE & BT AR AR 4 R it AUk
Fig.7 Phylogenetic analysis of bacteria during whole

fermentation process of Sichuan bran vinegar
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