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Abstract: To quickly and accurately evaluate and predict the quality and safety of food products, in this study, storage
temperatures (0, 4 and 25 °C) were used to investigate the effects on the total number of colonies, TVB-N, pH, moisture

content, color, and biogenic amine content of chilled meat. It aimed to accurately predict the pattern of change in the quality

of chilled meat in storage, as well as its quality and safety, and determined the characteristic quality indexes of chilled meat.
Based on Backpropagation (BP) neural network and Moth-Flame Optimization (MFO) BP neural network, the quality
prediction model of chilled meat under different storage temperatures was constructed using characteristic indexes as the

training data to quickly and accurately evaluate and predict the quality and safety of food. The results showed that the total

number of colonies, pH, TVB-N, color and biogenic amine content of chilled meat under different storage temperatures
showed an increasing trend with the extension of storage time (P<0.05), and the pattern of change of each index under
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different storage temperatures was inconsistent, and the higher the temperature, the faster the rate of corruption and
deterioration. Based on the results of this part of the experiment, the total number of colonies and TVB-N as feature
indicators were used as training data by the Backpropagation (BP) neural network and Moth-Flame Optimization (MFO) BP
neural network to construct a quality prediction model for chilled meat under different storage temperatures. The findings
demonstrated that the MFO-optimized BP neural network outperforms the standalone BP neural network model.
Specifically, the R-values for the colony count and TVB-N indicators achieved through training with the BP neural network
model were 0.95018 and 0.94283, respectively. In contrast, the R-values obtained through the optimized MFO algorithm
reached 0.97538 and 0.98001, respectively, which closely approached 1. Furthermore, the optimized values of RMSE,
MSE, and MAE indicated smaller discrepancies, indicating a better fit of the model. Consequently, the MFO-optimized BP
neural network exhibited superior prediction performance throughout the entire storage duration, showcasing heightened
accuracy. Hence, this model can effectively forecast the patterns of change in chilled meat quality during storage.

Key words: chilled meat; Staphylococcus sciuri; prediction model; BP neural network; Moth-Flame optimization BP neural
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Fig.6 Effect of storage temperature on color of chilled meat
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Table 2 Regression equations and determination coefficients
for biogenic amines
L7 B U4 ] (min) a1 )=y R
i 8.85 y=22.697x-19.516 0.9999
LM 10.38 y=24.910x+11.043 0.9998
JES W 11.38 y=34.063x+103.03 0.9998
J 12.43 y=40.219x+10.992 0.9998
il 13.17 y=50.132x—17.824 0.9999
ik iz 18.72 y=40.476x+6.2351 0.9998
A 20.43 y=56.017x—17.544 0.9999
Hilk 27.44 y=45.121x+6.3264 0.9999
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Fig.8 Effect of storage temperature on the content
of cadaverine, putrescine and spermine in chilled meat
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Table 3 Pearson's correlation coefficients for each index of chilled meat at storage temperature of 0 °C.

2l

TEA R EOREE T , v ff PY St SR R K o & & L ks
JERD b A1 25 AR AR I S AR 25 AH 5 (P<0.01) , I
JRIREE N 25 °C 2514 T 1Y Pearson #HIE R E% =, H
AR . o, BEYE RSB TVB-N. J7 . .
L™ a" S5 8F8PRIIAHIC R EEIAE 0.9 £ifa, (APE &
Ve PRIFT I B A SR ZEPPAN R AR, (IR0 AR B AN RE
FASEAPR —FRPORITAY, I H AR e B R 52
PR 2 SR A R M s RS, S F T EURLEE S 0 °C AR
4 °C W}, A5 A= Yyl A ge i H ke, HLAE I AH e R %L
M R/INER G4 H TR 7 BRI TVB-N S22 i R J T
AR BRI . DRI, BERR TRV SV EORT TVB-N 28

b5 TR R TVB-N pH KAy ik J e i L a b’
RITE L 1 0.968™ 0.845" -0.586 0.948"™ 0.709" 0.963" 0.960" 0.375
TVB-N 1 0.925™ —0.347 0.974™ 0.734 0.994™ 0.988" 0.390
pH 1 -0.171 0.878" 0.512 0.807" 0.907" 0.673
KAy E i 1 -0.363 -0.406 —0.405 -0.398 0.194
J7 1 0.735" 0.833" 0.842" 0.313
Uil 1 0.738" 0.695 -0.135
L 1 0.840" 0.348
a 1 0.409

b 1

TE: P FIRTE0.0 UK RS, *FIRTE0.05/KF WA Fed~K 5[,
K4 TGN 4 °C TV A TR R BRI G R KL

Table 4 Pearson's correlation coefficients of the indicators of chilled meat at a storage temperature of 4 °C

Eistan TRIVE R TVB-N pH KAy J bt 13 Ji L a b
PRIVE R 1 0.982" 0.785" —0.496 0.951" 0.334 0.909” 0.939™ 0.936" 0.606
TVB-N 1 0.873" -0.382 0.975" 0.203 0.910" 0.981" 0.976" 0.715"
pH 1 0.029 0.894" -0.038 0.911" 0.902" 0.915" 0.901"
KAy E i 1 -0.253 -0.200 -0.063 -0.335 —0.249 -0.026
J7 e 1 0.267 0.906™ 0.915™ 0.939™ 0.761"
i3 1 -0.070 0.065 0.147 -0.330
J R 1 0.906" 0.921" 0.731"
L 1 0.863" 0.715"
’ 1 0.712"
’ 1
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Table 5 Pearson's correlation coefficients of the indicators of chilled meat at a storage temperature of 25 C
L7 W%EH TVBN  pH  KopdEa b3 JEE figfie Y% i L a b
PR AL 1 0.974" 0.835"  -0.576 0953 0234 0936”7 0697 08407 08787 0929 0.804"  0.716
TVB-N 1 0.899"  —0.406 0988 —0.601 0.969" 0914  0988" 0984 0972 0974" 0.784"
pH 1 -0.077  0912" -0.721" 0.856" 0.920" 0921 0.878" 0912" 0.924" 0913"
Koyt 1 -0.372  —0.235 -0.420 —0.322 -0.358 -0368 —0.321 —0.300  0.071
R 1 —-0.688"  0.951™ 0921  0.954” 09417 0954  0950"  0.729
Fil 1 —0.669 —0.765" —0.689" —0.639" -0.727° -0.705" —0.736"
J B 1 0913 0.928"  0.902° 0916™ 0.926"  0.728"
i fie 1 0.826"  0.852"  0.821"  0.834"  0.723"
L 1 0.872"  0.894"  0.871"  0.848"
ki 1 0.733"  0.833"  0.842"
L 1 0.734"  0.732°

1 0.724"
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Table 6 Evaluation of BP neural network and MFO optimised BP neural network models for colony counts
AR B PN iR 25
TR AR
0CRMSE OCMSE OCMAE 4°CRMSE 4°CMSE 4°CMAE 25°CRMSE 25°CMSE 25 °C MAE
BPH 4 2 0.2564 0.0658 0.1865 0.4337 0.1881 0.3606 0.7893 0.6230 0.5738
MFO-BPHI 5[ 2% 0.0969 0.0094 0.0683 0.1432 0.0205 0.1100 0.3499 0.1224 0.2478
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Table 7 Evaluation of BP neural network and MFO optimised BP neural network models for TVB-N
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