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Application of Backpropagation-Artificial Neural Network in Quality Prediction of Irradiated Black Pepper Beef
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Abstract: To investigate the effects of different irradiation treatments on the quality of black pepper beef during storage, a
backpropagation-artificial neural network (BP-ANN) model for predicting various quality attributes of black pepper beef
was developed based on physicochemical indicators. Irradiation at a dose of 3—4 kGy effectively delayed the loss of juice,
lipid oxidation, and protein degradation in black pepper beef during storage, maintained its hardness and microstructure,
and increased the contents of umami (Asp) and sweet (Gly, Ala and Ser) amino acids. The BP-ANN model was optimized
with the juice loss, thiobarbituric acid reactive substances (TBARS) value, total volatile basic nitrogen (TVB-N) content,
tropomyosin band intensity ratio, myosin heavy chain band intensity ratio, and total free amino acid content of irradiated
black pepper beef as input variables. The ReLU function was used as the activation function, with 14 neurons in the hidden
layer and 100 iterations. The results showed that the 6-14-6 BP-ANN model could predict the quality changes of irradiated
black pepper beef well, and have great potential in predicting various qualities of irradiated meat products.
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Fig.1  Effect of irradiation dose on the juice loss of black pepper beef
during storage
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Fig.2  Effect of irradiation dose on TBARS (a) and TVB-N (b) values
of black pepper beef during storage
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Fig.3  SDS-PAGE patterns (a) and changes in contents of myosin

heavy chain (b) and tropomyosin (c) during the storage process of

irradiated black pepper beef
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Fig.4 Changes in FAA contents in irradiated black pepper beef

during storage
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R, R T AR AR e 0 R B e e
[ RRE, S B RAR IR AL L L o b+ {5 12 12 25 T
(P<0.05) , {HFEMAMLFla*EFB TR T FFEAE,
1 F AL AR b 2L T PR e o o 5 v PR i
TR B A R SR R RS S H L, e R
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FRENS R4S S A AL E s R ZL R A, Il S5k
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Table 1  Effect of irradiation dose on color parameters of black pepper

beef during refrigeration

% WEiEd  0kGy 2kGy 3kGy 4Gy 6 kGy

0 40114127% 40.63£2.84™ 44014039 43.06+£2.54"™ 45394193
L* 14 36,50+ 137" 33.07+1.36%  33.08£090% 39.024129" 3538+2.29"™
23 27.7440.58% 3410£086" 31.04£046" 30791137 318640567

0 14681063 14372097° 13.624039" 134242026 12.14£1.02"
a* 14 13.68£0.78"™ 13.1520.97™ 13.494066" 12941139 12224045"
8 12944043" 12642021 12.854£033" 1231£110™ 1161118

0 16.590.60" 16481041 1618081 1575£049™ 15.650.64"

1 15.160; 45405 841, 3940.35™ 13.9540.
b* 4 162046™  13.4510.58" 13.83£120°" 1339£035" 13.95+0.96™

23 14124076 1032£042° 1080 117" 10394037 11.03£0.60°

T RS TR AN R 16 AU 2 ) R B (P<0.05) , /b
G RN R BB 2 R 3 (P<0.05) .
2.1.6 Gkt

55 i R 1] s FRD N R 45 5 70, R 8 CR 5 R 1) i 1) 1
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RR SR 38 ¥ B R B . R IR A AR LI B B
IrfE, WU AE2 5 3G m, AR AF 4251 B A3 AL
B FEE R 0O, e ek TR O 14 di, % 4 R R AT G
FARY . I A) 28 dINF, R IR ZH R R R R R
(P<0.05) , HIREAM (3375.77+207.97) g FE=E
(2080.67+275.59) go XAEFNFER MK, B4
W GG WAL Jot, B AR, Rk R0 N I%, & A
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=0 kGy
m4 kGy

Al g Aa
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m 2 kGy
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4500 @3 kGy
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03000
2500
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0 14
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Vel 5 A BT xSRBS/ by O B 14 525 i
Fig.5  Effect of irradiation dose on hardness of black pepper beef

during storage
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