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Microbial communitiesin biofilm and brine samples during the spoilage
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ABSTRACT: Objective To study the dynamic change of microbial flora in the traditional pickle brine
during the deteriorating process which was fermented by starter culture Lactobacillus plantarum. Methods
The total genomes of microbes in the biofilm and brine samples were extracted during the early, middle and
later spoilage stage. 16S rRNA gene libraries were constructed to analyze the microbial floras. The microbial
varieties were revealed by S, Sacr, the index of richness, coverage and H (the index of diversity). Results
Lactobacillus and other 14 genera were identified. The microbial floras of different biofilm and brine samples from
different spoilage periods were diverse. L. plantarum was the dominant organism in both biofilm and brine samples

in early spoilage stage. L. plantarum and Propionbacterium acidipropionici were the major agents in biofilm
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sample in middle spoilage stage, while L. plantarum, Enterococcus malodoratus, and P. acidipropionici
dominated in the brine. E. malodoratus, Providencia rettgeri and Shewanella algae were the dominant ones in
biofilm samples of late spoilage stage. Morganella morganii, S. algae, E. malodoratus and Proteus mirabilis
were the dominant ones in brine samples of late spoilage stage. Conclusion Bacteria were the dominant
microorganism in all biofilm and brine samples. But the bacterial floras were diverse among different spoilage
stages. In the early deteriorated stage, the major agents were gram-positive strains, while in the
later-deteriorated stage, gram-negative strains were the dominant ones.
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32 HEERIIHERNEERFEN PCR =)

B B Sk A
1%

Fig. 2 Gel electrophoresis of genome DNA and
PCR-amplified products of 16S rDNA
M:marker, M1-M3: ; S1-S3:
M: marker; M1-M3: samples of biofilm; S1-S3: samples of brine

33 [BMAREER Hipd AV E A



309

1) 3A B ,MI M2 M3 S1 S2 S36
OTU ,

OTU
2 , ,6

40(M1) 26(M2) 66(M3)

52(S1)  76(S2) 128(S3),

Schaol  Sace , 4M1) 3(M2) 7(M3)
5(S1) 6(S2) 8(S3), 100%
H 1.27(M1) 0.85(M2)

1.65(M3) 1.02(S1) 1.55(S2) 1.88(S3), Simpson
3.49M1) 2.18(M2) 4.78(M3) 2.24(S1)

4.27(S2) 6.31(S3)

—a— M1
TF —e—M2
—a— M3
6F
5 =
T
;g
5 T
2t
1
0 i i i i i i i
0 10 20 30 40 50 60 70
TEREHL
—a— S|
——S2
8 F ——S3
6F
Hll;g
S 4f
=
o
2 -
O i 1 i 'l i L i L i 'l i L
0 20 40 60 80 100 120
yElEE
3 16SrRNA
Fig. 3 The rarefaction analysis of 16S rRNA clone library
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A: samples of biofilm; B: samples of brine
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S2 76 6 6 6 100%  1.55 4.27
M3 66 7 7 7 100%  1.65 4.78
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Sobs: ; Sace: ACE ; Schaor: Chaol

; H: Shannon’s ; Simpson: Simpson’s
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M1 S1 M2 S2 M3 S3
Kluyveraascorbata strain THB B 7177 10.0%
PB-4
Enterobacter cloacae strain MR1 22.5% 3.8%
PB-3
Providenciarettgeri strain NCTC 11801 27.3% 12.5%
PB-14
Proteus mirabilis strain ATCC 29906 2.6% 3.0% 15.6%
PB-10
Shewanella algae strain ATCC 51192 24.2% 20.3%
PB-15
idipropionici strain ATCC 4875 30.8% 18.4% 3.1%
PB-7
PB-16
Corynebacteriumnuruki strain S6-4 4.5%
Leuconostocmesenteroides strain ATCC 8293 10.5%
PB-11
Enterococcus malodoratus strain ATCC 43197 7.7% 23.7% 27.3% 18.8%
PB-8
Lactobacillus brevis strain ATCC 14687 7.9% 7.8%
PB-5
PB-12
Enterococcus pseudoavium strain ATCC 49372 4.5%
PB-1
Lactobacillus plantarum strain AT4 42.5% 61.5% 61.5% 36.8%
PB-13
Morganellamorganii strain ATCC 25830 9.1% 20.3%
PB-6
Serratialiquefaciens strain 450 3.8%
PB-17
Klebsiellapneumoniae strain sctccT53 1.6%
PB-2
Citrobacterfreundii strain ATCC 8090 MTCC 1658 25.0% 26.9%
PB-9
Pantoeaagglomerans 3.8%
—
0.1
4
Fig.4 Phylogenetic trees of bacterial in samples of different stages
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Table3 Classification features of bacteria of samples
Lactobacillus 42.5% 98%~100% G
Citrobacter 25.0% 97%~99% G
Ml 40
Enterobacter 22.5% 97%~99% G
Kluyvera 10.0% 97%~98% G
Lactobacillus 61.50% 98%~100% G
Citrobacter 26.90% 97%~99% G
S1 52 Enterobacter 3.80% 98%~99% G
Pantoae 3.80% 98%~99% G
Serratia 3.80% 97%~98% G
Lactobacillus 61.50% 98%~100% G
M2 26 Propionbacterium 30.80% 97%~99% G
Enterococcus 7.70% 98%~99% G




Lactobacillus 44.70% 98%~100% G
Propionbacterium 18.40% 97%~99% G
S2 76 Proteus 2.60% 98%~99% G
Enterococcus 23.70% 97%~99% G
Leuconostoc 10.50% 97%~99% G
Enterococcus 31.80% 97%~99% G
Morganella 9.10% 97%~99% G
Providencia 27.30% 97%~99% G
M3 66
Shewanella 24.20% 97%~99% G
Proteus 3.00% 97%~99% G
Corynebacterium 4.50% 97%~99% G
Lactobacillus 7.80% 97%~99% G
Propionbacterium 3.10% 97%~99% G
Proteus 15.60% 97%~99% G
Klebsiella 1.60% 97%~99% G
S3 128
Morganella 20.30% 97%~99% G
Shewanella 20.30% 97%~99% G
Providencia 12.50% 97%~99% G
Enterococcus 18.80% 97%~99% G
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