WIRE A K2R (A SR B2 ) 2025, 51(5): 111-120. DOI: 10.13331/j.cnki.jhau.2025.05.014

Journal of

Hunan Agricultural University(Natural Sciences)

SIARER:

WD, R, R, B , P EAY RO R TR P g R DU SRR I RN A3 B I R A SRR BT D). 1) E = E
Bl K222 (HARBI2ER), 2025, 51(5): 111-120.
QISH, ZHAOLC, LIANGH X, LIANGWY, JIANGFR, TAN G L. Quantification, isolation and genome

characteristics of Tetragenococcus halophilus in soy sauce moromi[J]. Journal of Hunan Agricultural

University(Natural Sciences), 2025, 51(5): 111-120.

Pehim

http://xb.hunau.edu.cn

HRE PR NIXIKEE EM 0B RER BT

BUDEY, RO, RERE?, RS, HEERS, mRRY

(1. R KA AR, AR TN 5106425 2. HLFRHE RS ILARE, )4 Hill 5284025 3. Hilidishy
PER TSGR il 528403)

FE .l TR PUIBR e H U & B e rh = S ohg, R R 87 PCR(APCR)E it 4 AN 7l ¢
WY B RERE T v R DU R ER B A 4 XS F2 18, TR IEIE T o BEARAG ORI R DUBKER IR, IF2 I HAEA R NaClJst it 43
BAMpHIAEE T A Kk, Tt d: KRERER AL A BERR Y C240E T A RE IR 2N 7 . RIS B T Btk st o ) 35 ()
fERT, [ R AR AR B ST RE . S5 RN vEER DUBCER A Y 240X F R e S N RRA RS, TER R
60 df ik %) fie R {EL(1.86% 100%5 DL /g); HodRaili A K 4514 R 10% (5T &4 20 NaCIFIpH 7.0, BEARY C24 1)L /N
592328 497 bp, GHCHH935.69%, FHIFREF2 2324COGEIAERE . 1 065 KEGGIIRERL A K 2274 K AL & H)
TETERG . ULAL, YC2445HE Z R0 1B 3 (AP 5 UM ARG IR, DRS00 th AR A, R 224N 4l B s
M, ZEEnTH, EERDUBGREE 2 S 2 MR, 7Ed R B AR B A AE N MR AR
KBEIR]: WEERDUBCERTR; #R; BCFEPCR; IENYINF; Ehbhaama B ; mimg i Ak

hESAES: TS201.3 XRAFRERD: A NEHS: 1007-1032(2025)05-0111-10

Quantification, isolation and genome characteristics of

Tetragenococcus halophilus in soy sauce moromi

QI Shaohan!, ZHAO Lichao', LIANG Huixian?, LIANG Wenyi?®, JIANG Furong?, TAN Guiliang?*

(1. College of Food Science, South China Agricultural University, Guangzhou, Guangdong 510642, China; 2. Zhongshan
Institute, University of Electronic Science and Technology of China, Zhongshan, Guangdong 528402, China; 3. Zhongshan
Animal Disease Control Center, Zhongshan, Guangdong 528403, China)

Abstract: To investigate the abundance and function of Tetragenococcus halophilus in the Japanese style soy sauce
fermentation process, this study first quantified its absolute abundance in soy sauce moromi samples at different
fermentation stages using chip-based digital PCR(dPCR). Subsequently, nine 7. halophilus strains were isolated from the
soy sauce moromi, and their growth curves under different mass fraction of NaCl and pH conditions were plotted. The
strain YC24, which exhibited the best growth performance, was selected for whole-genome sequencing, metabolic
function annotation, and analysis of genes related to salt stress response, while the auxiliary metabolic functions of its
prophage were also explored. The results showed that the absolute abundance of 7 halophilus increased initially and then
declined, reaching a peak of 1.86x10° copies/g on the 60th day of fermentation. The optimal growth conditions for T.
halophilus were found to be 10%(mass fraction) NaCl and pH 7.0. The genome size of strain YC24 was 2 328 497 bp,
with a G+C content of 35.69%, and a total of 2 232 COG functional genes, 1 065 KEGG functional genes, and 227
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carbohydrate-active enzymes were annotated. Additionally, YC24 was found to carry multiple genes associated with the

synthesis and transport of osmoprotectants, and one prophage was identified, in which two auxiliary metabolic genes

were annotated. In conclusion, 7. halophilus exhibited significant ecological adaptability and functional potential in soy

sauce fermentation through its participation in various metabolic pathways.

Keywords: Tetragenococcus halophilus; soy sauce moromi; digital PCR; whole-genome sequencing; salt stress response

genes; prophage
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Fig.1 Phylogenetic analysis result of the nine tested strains based on 16S rRNA gene sequences
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