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Abstract: To improve the quality of strawberry pulp, the effects of enzyme dosage, ultrasonic power and enzymolysis
time on the soluble solids content (SSC) and anthocyanin content were studied. Response surface methodology (RSM) and
multilayer perception neural network (MLP-ANN) models were used to optimize the enzymatic hydrolysis parameters of straw-
berry pulp. The optimizing effects of RSM and MLP-ANN were also compared. The results showed that the addition of complex
enzyme and the time of enzymolysis had a significant effect on the SSC of strawberry pulp. The enzymolysis time and ultrasonic
power had significant effects on the anthocyanin content of strawberry pulp. The RMSE values of strawberry SSC and anthocya-
nin content predicted by RSM and MLP-ANN models were 0.269 8, 0.675 8 and 0.038 7, 0.007 7, respectively. The determi-
nation coefficient (R*) was 0.937 4, 0.928 2 and 0.984 7, 0.999 4, respectively. The prediction ability of the MLP-ANN
model was better than that of the RSM model. The optimum technological conditions for preparing strawberry pulp by using
MLP-ANN model were as follows :the addition of complex enzyme was 0. 06% , the ultrasonic power was 180 W, and the ultra-

sonic time was 30 minutes. Under these conditions, the SSC of strawberry pulp was 10. 2%, and the anthocyanin content per

100 g of strawberry pulp was 13.46 mg. Compared with the

75 B H#A . 2018-04-10 pulp without ultrasound digestion, the SSC increased by
ELTE . RIA ST (4 BHIFL 35 201503142-05) 1. 12 times and the anthocyanin content increased by 2. 35
YEZB N AT (1993-) , %0, B ITA FFHE /RN, B, & times. Therefore, the quality of strawberry pulp can be ef-
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Table 1 Factors and levels used in face-centered central composite de-

sign (FCCD) for ultrasonic enzymolysis of strawberry pulp
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Table 2 Experimental design and results for ultrasonic enzymolysis

of strawberry pulp
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Table 3 Variance analysis of response surface results
Y, Y,
UE-=3 A R
5 ¥y F{H PH S5 A 157 FAH PE
Model 9 1.620 0.180 16.65 <0.000 1 54.940 6.100 14.36 0.000 1
% 1 0.200 0.200 18.09 0.001 7 9.220 9.220 21.68 0.000 9
X 1 0.049 0.049 4.52 0.059 4 9.600 9.600 22.60 0.000 8
X 1 0.320 0.320 29.91 0.000 3 11.660 11.660 27.44 0.000 4
X%, 1 0.001 0.001 0.12 0.741 1 0.400 0.400 0.95 0.352 0
A 1 0.011 0.011 1.04 0.332 2 0.180 0.180 0.42 0.529 9
Xyt 1 0.011 0.011 1.04 0.332 2 0.080 0.080 0.19 0.673 6
X 1 0.300 0.300 27.95 0.000 4 3.900 3.900 9.18 0.012 7
iy 1 0.220 0.220 20.16 0.001 2 8.820 8.820 20.75 0.001 0
iy 1 0.078 0.078 7.18 0.023 1 2.270 2.270 5.35 0.043 3
G 5 0.080 0.016 2.82 0.139 6 1.280 0.260 0.43 0.8125
Bk 2% 10 0.110 0.011 4.250 0.430
2RI 5 0.028 0.006 2.970 0.590
el 19 1.730 59.190
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Table 4 Simulation-based training results of MLP-ANN
SSC (%) iiboy 22 15100 ¢ FESRHAL LI i (mg) iiboy 22
v S B (K (%) v S H (%)
1 9.9 9.920 0.202 1 12.6 12.598 -0.016
2 9.4 9.415 0.160 2 8.7 8.675 -0.287
3 9.7 9.711 0.113 3 10.8 10.780 -0.185
4 9.5 9.503 0.032 4 10.0 10.005 0.050
5 9.6 9.597 -0.031 5 10.8 10.807 0.065
6 9.2 9.205 0.054 6 9.2 9.201 0.011
7 9.5 9.459 -0.432 7 9.2 9.199 -0.011
8 10.0 9.950 -0.500 8 12.5 12.498 -0.016
9 9.1 9.105 0.055 9 6.4 6.401 0.016
10 9.7 9.714 0.144 10 11.1 11.099 -0.009
11 9.5 9.497 -0.032 11 9.0 9.002 0.022
12 10.0 9.980 -0.200 12 11.6 11.597 -0.026
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Table 5 Test results of MLP-ANN network

SSC (%) FiIshint 2 100 g FALRIALOH T (mg) HHR
v S B (%) B E S B (%)
13 9.7 9.685 -0.155 13 11.7 11.701 0.009
14 9.9 9.895 -0.051 14 12.8 12.799 -0.008
15 10.2 10.245 0.441 15 13.5 13.495 -0.037
16 9.4 9.402 0.021 16 9.9 9.902 0.020
17 9.8 9.795 -0.051 17 13.3 13.301 0.008
18 9.9 9.903 0.030 18 11.4 11.397 -0.026
19 9.9 9.905 0.051 19 10.9 10.899 -0.009
20 9.6 9.599 -0.010 20 11.0 11.003 0.027
g 109 pgo374 ] 5 M7 pe09282 :
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Fig.2 The comparison of values predicted by RSM and MLP-ANN
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Table 6 Comparison for evaluation indices of RSM and MLP-ANN

RSM #71 MLP-ANN #i%1
e
SSC watF o SsC FIRER R a Ty
R? 0.937 4 0.928 2 0.984 7 0.999 4
AAD (%) 0.506 7 3.4850 0.190 7 0.042 9
MSE 0.072 8 0.456 7 0.001 5 0.000 1
RMSE 0.269 8 0.675 8 0.038 7 0.007 7

3 0
A 5T i ##37 RSM Al MLP-ANN 2 Fffgi sl |

5T 55 Tl S 100 i R P B 5 AR g I (1] = PR 2% %)
FEARFRIE SSC FIAE AT P it 152 e, AT X g R
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0.937 47110.928 2., il fif1 25 [ 25 A5 AU J2 — A 40U i
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