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Abstract: In this work, the physicochemical properties of 5 representative bacterial strains, which screened from the residue of high-salt
liquid fermentation soy sauce, were analyzed to explore the growth characteristics, and to evaluate the effects of their interaction with yeast on
the reproduction and flavor formation in the model system. The results showed that Bacillus amyloliquefaciens and Bacillus subtilis had stronger
protease activity, while Staphylococcus saprophyticus, Kocuria kristinae and Acinetobacter johnsonii were stronger in growth activity and acid
production. Among them, the salt tolerance of Bacillus amyloliquefaciens was the worst, and its colony-forming units (CFU) decreased by
98.5% compared to that without salt. In the model of interaction between bacteria and yeast, it was found that Bacillus amyloliquefaciens,
Bacillus subtilis, Staphylococcus saprophyticus and Zygosaccharomyces rouxii promoted each other's growth. For example, the number of CFU
of Bacillus amyloliquefaciens and yeast could increase by about 9.6 times respectively, while numbers of CFU of Staphylococcus saprophyticus
and yeast could increase by about 5.2 times respectively. Meanwhile, Kocuria kristinae and its mixed culture systems had good flavor
characteristics, which could improve various aroma compounds, such as acetic acid, ethyl acetate, benzene acetaldehyde, methional,
3-methylthio-1-propanol and so on, and had potential applications. This study will provide theoretical basis for the regulation of flavor in soy
sauce fermentation.
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Fig.1 Phylogenetic tree of moromi bacteria based on their 16S
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Fig.2 Growth curve determination of 5 strains of moromi
bacteria
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Table 2 Effects of carbon and nitrogen sources on the growth of moromi bacteria
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Fig.4 Bacterial and yeast counts in bacterial yeast co-culture
model
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model
E: BPHEZAFERR T a. by c AR TEAR
FMZ R (p<0.05).

25 EREMFMNEER

B I IR R AR 72 7 e KL B ) A o s
TR AR 2 Hr, AT e
AR 6 Prow. Hkal W, R iR a7
WRRSE, AR A T, 55 FRE A BT
DX IR, e DA R 5 R USRS B 9 1
HIONLIRABII T . AL, X PIRRER 3R TR
RS R B LR KR 2 B e, X5 3SR
T R G (B 4) o X EEEH ORERIR LRE
fIP- Rz G, PEREREEIRR AR RO
UK, TIN5 R 5o i 5 2 AT R 97 )
LIF AR o Herp e IR T 1 L R A 4l
BEEFR TN 6%, (HZH LR e S A0k 3 200 B]
BEFRIFH 3 £ REEIRATRER UM IR,
I pH F2MA T & IR RFAOARURE T, B T LR
ARG Fi T, WSROV 1 LIRS R
PeR BRI T LR L1

153



R EmiB Modern Food Science and Technology 2020, Vol.36, No.5

5 PRANER . oo IR T b RE B E TR TR /- T A NEER S EReAR B — DI, 1 13 06-3-BEE s
T/ﬁ@@ﬁ/\%mm%y mam (R « 3-HimEN TR RS BRI T 53%, 11 3- B - 1- N i HE
M JELTR) . RO (RE) KOl L) BT 34%. 2HEE - SRR AT FIE F ASAS4A R 1R XU

TR, KT RN S R R
T AR, EE RS LT R R0,

&lI0], /\D'JTﬂsﬂ‘ 466%, 157%,> 95%, 42%. FRILLL
Ah, BT HEETE, OIRE R E S S KEER AR E
FrgEh R R 2-RREE . 1-25H-3-E . 3-FARAE-1-

clacid
Furan, 3-methyl-
8 acetic acid Methional
Furfural
" Benzalgéhydeg 2-Furancarboxaldehyde, S-methyl-
o / Disulfide, dimethyl
o\ 4 3-Propanone, 1-(acetyloxy)-
Ny 4 - e, 1-(2-pyridinyl)- / "Acetic acid.methyl ester
N 1-Propanol, 3-(methylthio)- ~___Benzyl alcohol 1
(e / #~_2-Methoxy-4-vinylphenol
I\ 2-Furanmethanol Pyrazine, methyl-
N— O Benzaldehyde, 2,4-dimethyl- S\ \ [/ "2-Propanone, 1-hydroxy-
9\l 1-Octen-3-ol ———
&3 /0 \ 5 2.5
. / G \
Phenylethyl Alcohol @ "7
_4 Propanoid cid, 2-methy]
1-Butanol, 3-methyl-
But d,p-methyl- byl propi
Ethanol Tsophorone \, Pyrezine Methyl propionate
Pyrazine, trimethyl-
8 | | 1 1 | |

12 -8 4 0 4 8
F1 (31.82%)
B 6 4. BRHLESERE R R ER A D

Fig.6 Principal component analysis of volatile substances in bacteria-yeast co-culture model
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