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Abstract: [Objective] The physiological characteristics vary greatly among different strains of Tetragenococcus
halophilus (T. halophilus). By comparing some indicators of safety properties, growth characteristics, and
fermentation performance of 7. halophilus strains from different sources, the authors aim to establish a regular
understanding of this bacterial species. [Method] Seventeen strains of 7. halophilus derived from different
aquatic products and soy sauce mash were selected, and their antibiotic resistance, biogenic amine production,
hemolytic activity, growth under different environmental conditions, and flavor characteristics after fermenting
soybean hydrolysate were determined. Additionally, correlation analysis was conducted to identify the

associations among various indicators. [Result] In terms of safety properties, the 17 strains were generally
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sensitive to penicillin, vancomycin, and tetracycline, but resistant to trimethoprim-sulfamethoxazole,
streptomycin, and clindamycin, with strains from the same source showing similar results in antibiotic tests. All
the strains commonly produced tyramine and cadaverine, and a few strains produced spermidine and histamine.
Histamine-producing strains all originated from shrimp paste and pickled fish. None of the strains exhibited
hemolytic activity. In terms of growth characteristics, all the strains grew slowly under conditions of 25 g/dL
NaCl, pH 5, and 15 °C, while their growth rates gradually recovered after the stress conditions were alleviated,
with most strains showing the optimal growth temperatures between 30 °C and 37 °C . Glucose at low
concentrations promoted the growth of strains, while as the glucose concentration increased, the growth rates of
some strains decreased. All the strains could grow under anaerobic conditions. Factor analysis was performed to
comprehensively assess the growth of the 17 strains, and the results showed that strains from sauce mash had
higher scores, indicating their strong environmental adaptability. In terms of fermentation performance, all the
strains improved the flavor and nutritional value of soybean hydrolysate, increasing the mass concentrations of
total acids (TA), amino acid nitrogen (AAN), and TCA-soluble peptides after fermentation. Correlation analysis
revealed that the growth ability of T. halophilus was positively correlated with its acid production but negatively
correlated with AAN and biogenic amine production. [Conclusion] The safety properties, growth characteristics,
and fermentation performance of T. halophilus have certain correlations with the strain sources. These findings
provide a theoretical basis and reference for gradually establishing a regular understanding of 7. halophilus.

Keywords: Tetragenococcus halophilus; safety property; growth characteristic; fermentation performance
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Antibiotic resistance of each strain
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Fig. 1 Clustering of antibiotic resistance of strains
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Fig.2 Negative and positive controls in the hemolytic test
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Table 4 Factor score coefficient matrix

EizRan [ 7 A
T 0.212
] ) W R P 0.216
A 0.250
pH 0.249
Hh 5 R 0.232

#5s BAFEaEH

Table 5 Comprehensive scores of principal factors

358 GRS F
1 JLE 1.435
2 JLD 1.298
3 JLB 1.077
4 XIB21 0.872
5 XJA6 0.870
6 XJC22 0.850
7 XIC17 0.835
8 XICS 0.773
9 XJAT1 0.746
10 XIC3 0.736
11 SYX19 0.730
12 XJB4 0.712
13 XJA1 0.693
14 XIJELO 0.692
15 XJA12 0.689
16 XJA8 0.658
17 XIC20 0.584

FI 3 B H, T o 2L O R o 2 e I B A [ AR BE )
T TR B, UUEH 17 R g R DY I Bk B 35 W] AE K LK AR
WA A K, F B B A0S Teong 2P AR
g Eh VU B BR B R I K S 5 SR AR I .
242 BREANKKEEKRZKBEEGpHATAREKE
Wil s s, R B IS R 5K WK pH il
TR, U0 g R DY IRk B R A IR RO R B
JUH R E ¥ B JILB.UJLD 1 JLE B Bk, kK ¥
J5 FE S pH R B R B K . TA 2 VAN SR
T AR I 1Y) % B R AR, T U R R
KHERMWEEINEE?. 5 pHMX R, £
REEHEM TA IR IKR AN 3.7 g/L, i wg iy
Wt BR K B 5 B T 6.0 g/L, 1 B Ak JLBLJLD
FUILE KW J5 K 5L K B W1 TA it & iR 2 ik
8.0 g/L.
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Fig.4 Number of viable bacteria after fermentation of each

strain
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Fig.5 pH and TA mass concentration of each strain after

fermentation
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Fig. 7 Correlation analysis
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