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Modeling quality changes in sturgeon (Acipenser sinensis)
fillets during storage

WANG Hui-yi, KONG Chun-li, LUO Yong-kang”
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract To evaluate and predict the freshness of sturgeon (Acipenser sinensis) fillets during refrigerated storage,
changes in quality [ sensory assessment, logarithmic value of total aerobic counts (Ig[ TAC/(CFU/g) ]) ,mass fraction of
total volatile base nitrogen (w(TVB-N)) and K value] were investigated and corresponding model for quality prediction
were established. Results showed that Igl TAC/(CFU/g)],w (TVB-N) and K value increased with the extension of
refrigerated storage. There were high correlations among sensory assessment, Ig[ TAC/(CFU/@) ], w (TVB-N) and K
value in all samples (P<C0.05). The model combined with kinetic model and RBF neural network predicted changes of
sensory assessment, gl TAC/(CFU/g) ], K value and w (TVB-N) with the absolute value of relative error between
predicted values and experimental values all within £ 1% . The model take advantages of both the Arrhenius model (for

the linear part of prediction) and RBF neural network (to predict nonlinear part) , which could significantly improves the

accuracy of quality prediction of sturgeon fillets during refrigerated storage.
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Table 1 Parameters of kinetics model of quality indicators in sturgeon at different temperatures

o3 A i i /K o o o
Zero-order First-order Second-order
Quality indicator Temperature - ~ "
R? k R? k R* k
285 0.97  —1.23 0.87 —0.06 0.95 0.02
JEE 281 0.97 —2.60 0. 86 —0.13 0.74 0.01
Sensory scores 277 0.97 —3.43 0. 89 —0.18 0. 69 0.01
273 0.93 —5.82 0.97 —0.33 0.71 0. 00
285 0.97 1.12 0.93 0.18 0.91 —0.01
281 0.97 0. 64 0. 96 0.11 0.95 —0.02
lg (i B2/ (CFU/2)) 277 0.96 0.54  0.97 0.09 0.97 —0.02
273 0.79 0.17 0. 85 0.03 0.88 —0.03
285 0.83 2.76 0.92 0.24 0.95 —0.02
281 0. 80 1.74  0.91 0.14 0.98 —0.01
w (TVB-N) -
277 0. 85 1.54  0.95 0.14 0.98 —0.01
273 0.83 0.71 0.92 0.06 0.97 —0.01
285 0.97 16. 60 0.82 0. 38 0. 54 0. 00
281 0. 97 9.63 0. 82 0.22 0.62 —0.01
K 277 0.98 7.74  0.83 0.18 0.57 —0.01
273 0.90 4.12 0.77 0.09 0.61 —0.01
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Table 2 Experimental and predicted values of kinetic model of indicators for sturgeon at 277 K

i AR AR IF 5B ] /d Storage time

Quality indicator 4 6 8 10

R E 32.27 27.13 23.35 17. 30 8. 40

iiiﬁcore A 30. 56 26.13 21.69 17.25 12. 82
X3R5/ % —5.29 —3.70 —7.11 —0.27 52.58

K 4.50 5.03 7.27 7.99 8. 80

lg[ B W%/ (CFU/g] Bl 4.36 4.98 5.69 6.50 7.42
X R 2/ % —3.06 —0.96 —21.75 —18.69 —15.69

RIAE / (mg/100 ) 6.91 8.03 9.52 15. 68 25.01

w(TVB-N) & / (mg/100 g) 7.08 8.24 9.86 12. 28 16. 28
XTI 22/ %% 2.41 2.63 3.62 —21.66 —34.91

I AE/ Y 36. 37 52. 40 65. 96 80. 40 90. 70

K A/ % 25.18 38. 84 52.50 66.16 79. 82
MR 2/ % —30.77 —25.88 —20.40 —17.71 —11.99

AT VT A H Bl 2 AR AR RN K 56 (8 2 (R
fR 5% 22 L 00 HLAE Ry 42 1 S 22 R0 45 ) By i (. 3
I X6 R 45 (4 G 5 B0 AN TR) 018 43 A 4 R B R X R 1
MSE F1 R* (3¢ 3), ¥ 7 iR 25 e/ 0. 000 6, HLAH

%3 SBERAEASHEETH
BEEHENESH
Table 3 MSE and R? of RBF-ANN with

different spreads

O3 AT ¥y 2% LIPSEYA
Spread MSE R?
0.01 0.005 33 0.985 82
0. 10 0.000 60 0.999 50
0.50 0.000 63 0.999 25
1. 00 0.001 65  0.995 38
1.50 0.00210  0.990 99
2.00 0.00320  0.990 40

O P4 A 6 2R B KoM 0,999 5, 6 5 A 4% 1] 3k bR K040
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Table 4 Absolute error of kinetic model and predicted values of radial basis function

neural networks of indicators for sturgeon at 277 K

i T 48 b It 36K B [8] /d Storage time
Quality indicator 2 4 6 8 10
5k 2% 1.71 1.00 1.66 0.05 —4.42
iiﬁﬁme Bk 25 TN AE 1.71 1.00 1.66 0.05 —4.42
AHX R 2/ %% 0.20 —0.33 0.00 7.36 0.07
Bk 0. 14 0.05 1.58 1.49 1.38
lg[ 7% M Bk /(CFU/g)] 3R TWimE 0.14 0.05 1.58 1. 49 1.38
MR 2/ % 1.70 3.48 —0.07 —0.23 —0.07
Bk 22 0.71 1.83 3.32 9.48 18. 81
w (TVB-N) Bk 2 WO i 0.71 1.83 3.32 9.48 18. 81
AR 2/ % 0. 07 0.06 0.05 0.02 0.01
B %= 11.19 13.56 13. 46 14. 24 10. 88
K Bk 22 TUE 11.19 13.56 13. 46 14. 24 10. 88
X R 2/ %% 0.00 0.01 0.01 0.01 0.02

®5 HER2TKEBEFHETRAREURBEMNASERNHTNE

Table 5 Experimental and predicted values of combinatorial model of indicators for sturgeon at 277 K

i BT HE B I 36 i 1] /d Storage time
Quality indicator 2 4 6 8 10
MG 32.27 27.13 23.35 17. 30 8. 40
iiiﬁcore T i 32.27 27.13 23.35 17. 30 8. 40
AHXT R 2/ % 0.01 —0.01 0. 00 0.02  —0.04
R 4.50 5.03 7.27 7.99 8. 80
lg[ 7% 4/ (CFU/g)]  BU{E 4.50 5.03 7.27 7.99 8.80
AR 2/ % 0.05 0.03 —0.01 —0.04 —0.01
{36 f# / (mg/100 g) 6.91 8.03 9.52 15. 68 25.01
w (TVB-N) A / (mg/100 g) 6.91 8.03 9.52 15. 68 25.01
AHXT R 22/ %% 0.01 0.01 0.02 0.01 0.01
K48 (E/ Yo 36. 37 52. 40 65. 96 80. 40 90. 70
K A/ % 36. 37 52. 40 65. 96 80. 40 90. 70
AHXT R 2/ % 0. 00 0. 00 0. 00 0. 00 0. 00

Z ) i 35 A 06 (P <20, 05) . J&E 43 lg (I V& &
$/(CFU/g) «w (TVB-N) K 4 B4 4 0.1.2.0

B3g0 7 v BT RCE A g (R BVE/(CFU/ s 1 S . B — B g S A 2R X i S0 ) Ry
g w (TVB-N) K B i) 2840 3%, 0 48hn 0 fH g (A7 B4/ (CFU/g)) v CTVB-ND HU %

3 & #®
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