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Abstract: The purpose of this paper was to predict the growth dy-
namics of dominant spoilage bacteria for Spanish mackerel in dif-
ferent cold-chain logistics temperatures. The total viable counts
(TVC), Shewanella counts and Pseudomonas counts were ana-
lyzed respectively, and the total volatile base nitrogen (TVB-N)
and sensory quality index(QI) value at the end of the shelf life of
Spanish mackerel were evaluated at 0, 4, 10 ‘C cold-chain
logistics simulation. On the basis of the dynamic change of SSO
with modified Gompertz equation, Belehradek equation was used
to construct the prediction models of growth and shelf life for
SSO in Spanish mackerel at 0~10 °C. The results showed that
the modified Gompertz equation could describe the dynamic mi-
crobial growth in Spanish mackerel at different storage tempera-
tures with the fitting degree of R? up to 0.99. The temperature
dependence of Pseudomonas kinetic parameters fmax (Maximum
specific growth rate) and A (lag phase) were modeled using Bele-
hradek model which the correlation greater than 0.90. Compared
with experimental studies of Pseudomonas grown on Spanish
mackerel at 2, 8 °C, the kinetic model was verified. Bias and ac-
curacy factors were used as comparison indices and range from
1.010 4 to 1.024 5 and from 1.026 8 to 1.038 7, respectively. The
absolute relative error of shelf life prediction model was 6.09 % ~
8.95%. In conclusion, the model established in this study could
accurately predict the growth dynamics of pseudomonas in
Spanish mackerel at temperatures 0~10 “C so as to provide cor-

responding theoretical support for the prediction of shelf life in

circulation of cold-chain Spanish mackerel and the development of
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reasonable preservation measures.
Keywords: cold-chain; Spanish mackerel; specific spoilage organ-

ism; prediction model; shelf life
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Figure 1 Changes of TVC, Pseudomonas and Shewanella growth of cold-chain

Spanish mackerel in different temperature (n=3)
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Table 1

AEAERETORGBMARERPALINBFERTRNHEHA. TVBN FEF QI E
SSO, TVB-N contents and QI values at beginning and end of storage time in Spanish

mackerel at different cold-chain temperatures (n=3)

o No/ N./ TVB-N ffi/
PR/ °C TR /h N QI
(lgCFU+g ') (g CFU+g ') (10 ?mgeg )
0 192 3.954+0.15 7.60+0.18 31.01+0.58 4.9840.27
4 144 3.954+0.15 7.6640.08 28.83+0.36 4.824+0.18
10 72 3.9540.15 7.654+0.11 30.55+0.46 4.8840.15
S 7.6440.03 30.1340.94 4.89+0.07
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Figure 2 Growth curves of Pseudomonas in Spanish
mackerel stored at different cold-chain tem-
peratures (n=23)
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Table 2 Kinetic parameters in Spanish mackerel of
Pseudomonas growth at different cold-
chain temperatures
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0 0.997 1 0.005 9 20.68 0.028 6 7.86
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10 0.996 9 0.008 2 4.25 0.072 3 8.12
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Figure 3 Effect of temperature on maximum specific

growth rate (g, ) and lag phase (1) of

Pseudomonas with Belehradek equation
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Table 3 Predicted and observed values of growth kinetic parameters for SSO
of cold-chain Spanish mackerel stored at 2 ‘C and 8 C
e i i/ No/ prmn/B 7 A/h N/ (Ig CFU + g 1)
T (lg CFU - g ") T SEAE T {E JPAE T (A FPAE
2 3.82 0.035 9 0.035 2 14.016 9 16.601 1 8.07 8.12
8 3.82 0.055 8 0.056 7 5.476 9 7.656 6 8.07 8.05
R4 REDIRERE 2,8 TP HRERETNE 3 i
aREM FURES I 9 Gomperta J7 BEYEE T 0.4.10 C R 4
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Table 5  Evaluation of shelf life prediction models for
cold-chain Spanish mackerel storted at 2 °C and
8 °C
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2 178.23 168 6.09
8 111.13 102 8.95
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