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Abstract: In order to study the dominant spoilage bacteria of Micropterus salmoides, the 16S rDNA gene sequencing technique was used
to isolate and identify the spoilage bacteria. The sensory properties, pH, total volatile base nitrogen (TVBN) value and yield factor (Yrvenyctu)
were used as indicators for systematic evaluation of the spoilage ability of the bacterium strains. The results showed that 9 strains were isolated
from the sample of Micropterus salmoides, including Providencia, Hafnia, Aeromonas, Acinetobacter, Enterococcus, Staphylococcus,
Shewanella, and Megasphaera. Among them, three were Gram-positive whilst six were Gram-negative. The results of spoilage ability
evaluation revealed that it only took 1.5 h for the sample containing Staphylococcus pasteuri from the high quality level to where sensory
rejection occurred. After a 24-h culture, the pH value and TVBN value of the sample containing Staphylococcus pasteuri samples could reach
the highest (7.35+0.33 and 160.02:0.28 mg/100 g), with a yield factor Yrvanen Of 227.32+1.08 (10° mg TVBN/cfu) (which was significantly
(p<0.05) higher than those for the samples containing other strains. In summary, Staphylococcus pasteuri has strong spoilage and protein
decomposition abilities and is the dominant spoilage bacteria of Micropterus salmoides meat.
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Table 1 Culture temperatures and times of five mediums

spn IS pemme s
i % 44/(cfulg)

PCA 108 36 72

PCSA 108 25 48

IA 108 25 48

NA 108 36 72

AMA 108 25 48

2.2 &k 16S rDNA | 5 4 2

TRl FRIEL T 48~72 h BIESE, JER I 11 P
RIS Z AT IX 73D o 43Tl 10 Flpe] (1) 5
[KIZH DNA, F4 1R 16S rDNA #4751 . il
JEXTEE, ORI 9 ANF LS R BRI, AT TR
(1 BLAST, 1 9 MG SR L3R 2.

16S rDNA MllF45 RAE NCBI Pt FiEATx LG43
MG, 76 EBI M MR RGUK ER (B 1. RIEE
2 FIE 1 555, mprhILsregd o fhEs, %4t
B8 (Providencia), MKJEm)E (Hafia), <
LR JE (Aeromonas), AZNHT B JE (Acinetobacter),
fp B % J& ( Enterococcus ) , W 4 Bk H )@
(Staphylococcus), 5 FLIGH J& (Shewanella), E¥k
#J& (Megasphaera). v, Hi>% [RFHER 3 Fh, 43
AR . IR EERE . IR ERE: 2K
PR 6 7, il A e AR E. A
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Table 2 Analysis of 16S rDNA sequence of spoilage bacteria from California bass

IR i R SAAE AR RAMMEARERERS  AUE%
AMA-2 AMA BERE T mANE (Providencia rustigianii ) NR042411.1 99.84
AMA-3 AMA #Zee X RE (Hafniaalvei ) MG190854.1 99.50
PCSA-1 PCSA FEEE 2N HE (Aeromonas salmonicida ) LC326502.1 99.61
PCSA-2 PCSA T HHAFE (Acinetobacter sp. ) KX989241.1 99.92
PCA-1 PCA £M#H (Enterococcus faecalis ) MG543832.1 99.74
PCA-3 PCA EX A FHREA (Staphylococcus pasteuri ) MG255966.1 99.54
PCA-4 PCA A FLKH (Shewanella) KR065417.1 99.61
IA-1 IA FEHEF B E (Providencia alcalifaciens ) KY438205.1 99.84
NA-1 NA 7B KIRH (Macrococcus caseolyticus ) MG744632.1 99.93
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KU646512.1 0.00933
KY486836.1 0.00217

MG543832.1 0.05931 Enterolcoccus faecalis strain NW_A19 7 ER B
PCA3 0.00281 Staphylococcus pasteuri strain M007 [ FC A % BR 14

KY980749.1 0.00406

NA-10.0347 Macrococcus caseolyticus strain GCF1S3 Y& KER 1%

HG764165.1 0.09773
4|£ KF201593.1 0.05482
PCSA-2 0.07053 Acinetobacter sp.strain JLT159 ANahAT E &

PCSA-1 0.01104 Aeromonas salmonicida subsp. salmonicida SWSY-1.411 5 5 B4

KF817642.1 0.00872

NR_041923.1 0.02146
JX500184.1 0.02026

—— MF399323.1 0.00156

— MF399328.1 1 0.00334

PCA4 0.05073 Shewanella sp. FI-15 75 TL K i &

AMA-3 0.02059 Hafnia alvei strain CP_B10 14 5514 5 JE
—— AMA-2 0.0106 Providencia rustigianii strain DSM 4541 3, [G3% % g 8 3 i
L—1A-10.00651 Providencia alcalifaciens strain AF21 F=BR% 2 Jgk 2 37 14

E 1 fPIEYE 16SrDNA BEEFF BN REL B
Fig.1 Phylogenetic tree of the spoilage bacteria isolated from California bass based on16S rDNA sequences
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Table 3 Time for high quality end point and sensory rejection point under different spoilage bacteria action

JE B g BB B 2D
BERL T ANE (Providencia rustigianii ) 20 24
¥Eoh X E (Hafniaalvei) 20 24
FEEA 20 H (Aeromonas salmonicida ) 20 24
T#h#F# (Acinetobacter sp. ) 28 32
#£/3R @ (Enterococcus faecalis ) 20 24
B K F#H#H (Staphylococcuspasteuri ) 25 24
K HE (Shewanella) 24 26
P AT AW (Providencia alcalifaciens ) 24 26
20 24

bt KIRE (Macrococcus caseolyticus )
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74
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Fig.2 pH changes of fish flesh inoculated with different spoilage

bacteria
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TVBN &8 E i A RIE S B, 2T
B B R P B B R bR — 4%, ] 3
H, PCA-3 #1fa A TVBN {EAEEE B4 55 24 h i,
AP Al 160.02+0.28 (mg/100 @), HKJE PCA-1

(155.8240.19 mg/100 g). AMA-2 ( 144.48+0.72
mg/100 gD+ 1 AMA-3 (119.28+0.7 mg/100 g) %5, H
H, PCA-3 2l PJE UG TVBN i &3 & T
TR A (p<0.05). HRIEK =M TVBN FR
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Fig.3 TVBNchanges of fish flesh inoculated with different

spoilage bacteria
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Table 4 Yyenier Of fish flesh inoculated with different spoilage

bacteria
JEME AR Yrvenew (107 mg TVBN/cfu)

AMA-2 18.30+0.04
AMA-3 2.65+0.59"
PCSA-1 31.19+0.03°
PCSA-2 7.11+0.02'
PCA-1 170.09+0.94
PCA-3 227.3241.08*
PCA-4 2.93+0.06"

IA-1 3.54+0.10¢

NA-1 9.72+0.16°

72 & A2 HE ANOVA % Duncan's #2/5 #4740 14 8 3
W, REVINBFEEATEFRE (p<0.05).
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