201844 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 55049 % 55 4

doi:10.6041/j. issn. 1000-1298.2018. 04. 041

AR EE T EEREERKIINFS SRR

EHEC KRE RER REA F 7 @ 8"

(1. BRI E R B, 1 2013065 2. b3 /K 7™ o L R el L RRE R BE5E b, i 201306)

TR Oy PR I 65 A 7 S R A BE R R E R MR A AR K R, BT A R 4 Bl O IR 2 < I UK O i
(= 1.8°C) FFEIKICHEC(0C) F2 K 1(4°C) 588 2(10°C ) 3 1 AN Rl JE2 T 9 #7017 v 6 40 A BL TR TR 5 B
TR, I E T A AR P B A 5T R % R R R R P R SR QT e SR B IE#Y) Gompertz J5 F2 41l A 6 f41 fy
7 I W B 80 A5 A8 4k, 3 LA Belehradek -7 07 B A1 Arrhenius J5 8 8 57 R 4 A4 R UM B R . 45 SR 3R W B I
) Gompertz J5 i BEHE B 1 i 4 IR JE2 T 6 0 e 2 5 DO AT ) A I ML A B ER T I P D AT P T8 D 0 60 53 ) Ay
(6.48 £0.41)lg CFU/g 55 (6.33 £0.36)lg CFU/g. i i BE PRI (0°C ) IS UL 300 2 (i Ak vk v (- 1.8°C) —
Jevkiz i (0. 8°C) —RE PRI B (0°C ) ) A il XA T3k FH 8 2 47 900, 75 Hh 36 T Belehradek J7 78 () iy FU IR BT | fB5 JED 147
A K T AR AR 4R 2% JE 43 ) i 0.993 6.0.951 0 Al 1.024 2.,0.982 1,y Ji 43 51 &y 1.084 5.1.042 5 1 1.107 5,
1..093 4, 5 2 10 151 0 AGE 780 A 00 4R 22 4 0 (L 7E O ~ 10% , ER BEJL T Arrhenius J7 o P, i1 Belehradek J7 2 g 57 1)
) BB ST A 903 5 0 LA e T 3 A B R R T R A R R T Dy B 3R e A0 G T 4
ﬁﬁ)@:c
RS s WORGELY s SRR R I IR s PN A A
HESES: TS254.4 SERFRIRAG : A X E 4S5 : 1000-1298(2018)04-0351-08

Growth Kinetics of Spoilage Organisms and Prediction of Shelf Life
for Lateolabrax japonicus at Different Storage Temperatures
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Abstract; The aim was to predict the growth of specific spoilage organisms ( SSO) for Lateolabrax
Japonicus at different storage temperatures. The circulation of Lateolabrax japonicus was simulated by
different storage methods, such as slurry ice storage ( —1.8°C ), crush ice storage (0°C ), cold storage 1
(4°C) and cold storage 2 (10°C ). The kinetic growth of total viable counts, Shewanella counts and
Pseudomonas counts were analyzed respectively, and the total volatile base nitrogen ( TVB-N) and
Quality index (QI) value at the end of the shelf life of Lateolabrax japonicus were evaluated at different
temperatures. On the basis of the dynamic change of SSO with modified Gomperiz equation, Belehradek
equations and Arrhenius equations were used to construct the prediction models of growth and shelf life for
SSO. The results showed that the modified Gompertz equation could describe the dynamic microbial
growth in Lateolabrax japonicus at different storage temperatures and the average minimum corruption
values of Shewanella counts and Pseudomonas counts were ( 6.48 + 0.41) lg CFU/g,
(6.33 £0.36) lg CFU/g respectively. Meanwhile, the applicability of models were validated under
crush ice storage (0°C) and temperature-fluctuation conditions ( slurry ice precooling ( — 1.8°C)-
transportation without ice (0.8% ) -crush ice (0°C ) ). The bias factors (B,) and accuracy factors (A,)

of Shewanella counts and Pseudomonas counts from the models based on Belehradek equations were 0.993 6,
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0.9510 and 1.0242, 0.982 1 and 1.0845, 1.0425, 1. 1075, 1. 093 4, respectively, and the relative

errors of shelf life model were within the range of 0 ~10% . The accuracy of Belehradek equation was

better than that of Arrhenius equation. In conclusion, the models obtained by Belehradek equations were

more effective for predicting the growth of SSO and the shelf life of Lateolabrax japonicus at different

storage temperatures so as to provide the theoretical basis for predicting the shelf life of Lateolabrax

japonicus.

Key words: Lateolabrax japonicus; storage temperature; shelf life; specific spoilage organisms;

prediction model
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ik -1.8 420. 00 3.56 £0.29 5.96 +0.05 16.97 £0. 08 9.05+0.53
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Fig.3 Growth curves of Pseudomonas and Shewanella in Lateolabrax japonicus stored at different temperatures
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Tab.2 Kinetic parameters in Lateolabrax japonicus of microorganism growth at different temperatures

[CERIESES T 5% 1 R/ C R? A/h k/h™! N,./(lg CFU-g~ 1)
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B B 1 4 0.972 4 102. 48 0.0223 8.09
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WAk vk -1.8 0.9325 269. 28 0.0119 6.76
B vk 0 0.957 6 143. 52 0.0111 7.49
R B 1 4 0. 966 9 118. 80 0. 020 4 8.30
T 2 10 0.983 7 64.56 0. 056 4 7.41
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Fig.5 Effect of temperature on maximum specific growth rate (k) and lag phase (A) of SSO with Arrhenius equation
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Tab.4 Validation of shelf life prediction models under non-isothermal conditions
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