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Abstract: Lactic acid bacteria (LAB) and Enterobacter species commonly cause spoilage in traditional fermented foods. In this study,
three bacterial strains suspected to cause food spoilage were isolated fromtraditional Chinese grain soy sauce and swollen canned soy sauce. The
morphological and physiochemical characteristics and 16S rRNA sequences of the strains were studied. Using PCR-restriction fragment length
polymomhism (PCR-RFLP), enterobacterial intergenic consensus-PCR (ERIC-PCR), and species-specific PCR, these strains were identified as
Enterobacter aerogenes, Enterococcus faecium (isolated from grain soy sauce), and Lactobacillus acidipiscis (isolated from swollen canned soy
sauce). The results showed that E. aerogenes possessed very strong gas-producing abilities, and L. acidipiscis was also a weak gas-producer.
When the three bacterial strains were inoculated into soy sauce products, slight changes inthe pH values of products were observed. In addition,
all ofthe isolates were temperature-, pH-, and salinity tolerant. Both E. aerogenes and E. faecium are opportunistic pathogens and are potentially
harmful to consumers. Furthermore, the presence of L acidipiscis in soy sauce could cause gas production and a reduction in pH, thus resulting
in spoilage. The separationand identification of three bacterial strains were imp ortant to ensure adequate quality and food safety of soy sauce.
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Table 1 Phenotypic characterization of the bacterial isolates

Eignd BHA HH/RB HE#HKC

FEREE - + +

Pl R oS R C R

T A A B E S + - -

FHBR 33T R + -

i/l + - -

D-# #& 42 + + +

LB + + +

] D-H %A% + + +

M K B Lo

L-FTisfatd  + - +

D-AK#E + - +

T + + +

. HAEAE 4+ - +
A .

El +++ - +

ErAREKFLZRMAE; -FZKAM; RIFKR; CRE: +++
AR

00 bp
MOubp
2000 bp

2400 bp
1000 bp

£00 bp
40 bp

00 by

&1 4>ES¥kAY ERIC - PCR i [E|
Fig.1 ERIC-PCR profile of the isolates

7E: MA200 bp Marker; aki81, 2. 35 HIAZ AGATH |
RIBHRA .. B EHAAHE.

AT FEHT, IS 75 B B AN R] 2 1R i 44
R R ARIR PR Bo B IR A 822 QI i E A
FEFHYE, ez WSERELICERPRIEATES, HAH %
PEFFUREE=SRE 1. B HAE 2 KM, dHE A
B BH A4, R R AR AL I B A BESN IR AIE, BEAK B #
WHRILIRER o Adt— 5oy @bk, HHATHE s
3 (R D. WRIEEZKTFM, Wik AR BYETT
R R R (B KR D). Wk C 7E MRS
AR RE IR L 30 CH5 7% 3 d Ja K 7ERK BEM v 7= i vh
forth, PR IRPHYE, AR, IR L 5
Bt AR o= <ee s, BT 3T E, HAEKREE
iR A E K2 N 3.60 Log CFUML (CBlER BoR ). Xt
—FRHEET ERIC-PCR (& 1) F1 PCR-RFLP ([ 2)

122

Iy, X = RREE A M ERIC/RFLP B, Ny @ T AR
[ Fofr

_Eagrupones
2

. fhogium Loscifipiseas
MO 5

3j 4 5 0 7 L) 9 M

2 45y ESHRAY PCR-RFLP Ei%
Fig.2 PCR-RFLP profile of the isolates
7£: M»2000bp Marker; 7kifl. 4. 7AHaelllBgdn; K
i#2. 5. 8H4HinflEsdn; 7Kid3. 6. 9HMsplEgr.,
3R 215 EPRAN16S rRNA £ E

Table 216S rRNAsequence of the isolates

At RSRBREA AREMN  BEkS
A FARBAR 99 NR102493.1
B F KA 99 GU968175.1
(& o2 LAFE 99 JQO043375.1
09— Locrodaciiis meermadat AB 1673861 )
, {
i B Loctadaciifus avierivs strain LANI(ABITS7321)
L0 - Lactobacilins arigeive sirain RAZIGS(AY 389804, 1)
| Strain C
65 —_—
100 Lacsobaciles aciaipisaty strain LZLI B 1Q043375.1)
— Lax ey plastaruey strain JOM TTOM(ABGSO244 L)
100 Pt 5 penieziceus strain NRIC 0123 ARIAE05.1)
53— Eulerenocons firoe s NRIC 0101 {ARA259%0.1)
| e Enserococrms dveans s D2ADQ2I9693, 1)
10 - Strain B
—“2 I Enterocvevss s strain 2 GUIRKETS.T)
[
T] - Ewerecocons facnys strain SKIXEUSITHAL

”‘,}’31 — Ewlsrevcaceus faeraily strain JOM 2031 5{ABSOTITON)
75— Rammew bancterism I4-2S(DQIVINM 1)

—— Entevebvioner cloacae strain 270.56{NRO2R9I2. 1)

07— Entevabvcter horwirec ot stroin 0002-TTINROM2154.1)
luj

f Siewin A
Tﬁ(—l‘i — Larcrobucier aevogeacs KCTC 2I9NRI02495.0)
| i strain FMCSI(KEISNAN 1)

Enferalecter aovegones stran T2GU265554.1)

[El 3 53 Eshk 16S rRNA EEIFYZR Geidt (LA, SR A UPGME 3% (1000

bootstrap analysis)

el Runuleila o
0
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