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Optimization of Pickling Processing of Dried Cowpea
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Abstract: In order to obtain instant cowpea products, the dried cowpea was used as raw material for soaking and pickling seasoning, the
effects of salt, acetic acid, sugar contents and their interactions on total acidity, hardness, L* value and rehydration ratio were explored, and the
sensory evaluation of cowpea after soaking and picking was also investigated, using three-factor response surface design. The factors and their
interactions between the various factors were analyzed, quadratic regression models were established, multi-objective optimization was
performed by entropy weight method, which were verified by applying three optimization methods. The results showed that the established
regression model of total acidity, hardness, and sensory evaluation was very significant (p<0.01), the regression model of L* value was
significant (p<0.05) and the regression model of rehydration ratio was not significant, suggesting that the model could be used to analyze and
predict the pickling processing of dried cowpea parameters. The optimum parameters were 4% of salt content, 1.4% of acetic acid content, and
11.8% of sugar content. With these parameters, the hardness, L* value, rehydration ratio and sensory score were 0.44, 217.03 g, 42.31, 2.94,
85.29, respectively, which were close to the theoretical prediction. The parameters of pickling processing of dried cowpea were optimized by
response surface design combined with entropy weight method, which were accurate and reliable, providing a theoretical basis for future study.
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Table 1 Response surface design and parameters
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Table 2 Sensory evaluation standard of cowpea
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Table 3 The results of response surface method

Yol RN BEEY%  GEMEY% BERESCT /g L*{& A K BB
1 5.0 1.4 9.0 0.42+0.04 182.5429.59  43.64+131  3.12+0.09  68.50+5.69
2 5.0 1.7 6.0 0.59+0.05 182.37422.07 42354211  3.09+0.08  60.25+4.51
3 3.0 1.7 6.0 0.56+0.03  216.764+25.56  29.73+1.53  3.07+0.05  76.01+3.61
4 3.0 1.7 12.0 0.53+0.04 176.63£26.45  39.13+2.53  2.88+0.12  71.80+5.51
5 4.0 1.7 9.0 0.58+0.02 186.49+30.37  41.82+258  3.01£0.07  80.51+2.52
6 4.0 2.0 12.0 0.56+0.08  200.46+37.38  41.85£2.76  2.91+0.08  71.6£6.66
7 3.0 1.4 9.0 0.53+0.02  21898+37.09  36.73+1.66  2.96+0.09 84+3.61
8 5.0 2.0 9.0 0.61+0.04 213.9+35.77 4474288  2.95:0.15  68.75+£3.06
9 3.0 2.0 9.0 0.59+0.04 178.11425.08  39.76+0.85  3.01£0.12  73.33+2.52
10 4.0 1.4 6.0 0.52+0.03 17542777 43712226 2943006  80.33+7.64
11 4.0 1.7 9.0 0.56+0.04 1973742696  3837+2.11  3.06+0.11  78.4+6.51
12 4.0 1.7 9.0 0.54+0.04 189.63£28.95  42.62+1.88  291+0.13  81.75+6.03
13 5.0 1.7 12.0 0.5+0.02 2257942247 38644238  2.95+0.05 7242.65
14 4.0 1.7 9.0 0.59+0.03 191.22429.76  405+3.25 2.96+0.1 79.5+5.29
15 4.0 2.0 6.0 0.59+0.03 220.2+10.5 43.1741.67  2.99+027  77.67+7.09
16 4.0 1.7 9.0 0.53+0.02 195.82421.55  37.75+3.47  2.83+0.11 78.3343
17 4.0 1.4 12.0 0.44+0.07  217.73£3348  39.84+0.94  2.83+0.1  85.75+5.51
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Table 4 Indicators regression coefficient significance test results
p1& (p Value Prob>F)

RR O BHRA BE A Lo/t fj«fg

JET /g o

AR 9 0.0068 0.0026 0.0420  0.0003
A 1 02287 04918 0.0061  0.0003
B 1 0.0004 03855 03993  0.0014
C 1 00119 02255 09379 02392
AB 1 0.0309  0.0012 0.6665  0.0226
AC 1 02538 0.0005 0.0202  0.0038
BC 1 03346 00028 05788  0.0176
A? 1 0.8377 0.6463 0.1280 <0.0001
B? 1 0.1328 02067 0.0325 0.1697
c? 1 03230 0.0870 04235  0.0442
KA 3 0.5738  0.1094 04265  0.1940

E: p<0.05 BB RE; p<0.01 BEAMRE.
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Table 6 Standardized data and comprehensive scores by entropy weight method

F5 Y, (BBAE) Y, (BE) Y3 (LME)  Ys (AE®RS)  Z (563F4%)
1 0.0000 0.0173 0.2167 0.1105 34.4540
2 0.0914 0.0169 0.1966 0.0000 30.4924
3 0.0753 0.1003 0.0000 0.2110 38.6612
4 0.0592 0.0030 0.1464 0.1548 36.3328
5 0.0861 0.0266 0.1883 0.2713 57.2309
6 0.0753 0.0608 0.1888 0.1521 47.6938
7 0.0592 0.1057 0.1090 0.3182 59.2094
8 0.1022 0.0934 0.2332 0.1139 54.2630
9 0.0914 0.0066 0.1562 0.1753 42.9545
10 0.0538 0.0000 0.2178 0.2691 54.0648
11 0.0753 0.0544 0.1346 0.2432 50.7436
12 0.0645 0.0345 0.2008 0.2881 58.7911
13 0.0430 0.1222 0.1388 0.1574 46.1443
14 0.0914 0.0384 0.1678 0.2579 55.5486
15 0.0914 0.1086 0.2094 0.2345 64.3902
16 0.0592 0.0487 0.1249 0.2423 47.5099
17 0.0108 0.1026 0.1575 0.3417 61.2553

®R7 WA E TR E EIHER S E ST

Table 7 Analysis of variance of entropy weight method comprehensive score response surface regression model

7 B F75 Fe A #Hr F 14 p1a 23
ARA 1433.71 9 159.30 5.94 0.0142 2%
A 17.42 1 17.42 0.65 0.4470
B 0.013 1 0.013 471x10% 09833
C 1.82 1 1.82 0.068 0.8020
AB 325.15 1 325.15 12.11 0.0103
AC 80.82 1 80.82 3.01 0.1263
BC 142.65 1 142.65 531 0.0546
A2 667.83 1 667.83 24.88 0.0016
B2 169.75 1 169.75 6.32 0.0401
2 50.50 1 50.50 1.88 0.2125
KE 187.89 7 26.84
PEDE 99.37 3 33.12 1.50 0.3435 REF
Uik £ 88.51 4 22.13
p 1621.60 16
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HAEF SR & R EL L LME R R/
e B Eh>TEIR> IO, Horh & 3R 0 R e ik 3 AR 2
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S LBV 52 R R AR £ >R DB,
R dh, MEMR. it S CIRbREM 22 BAR R soma il
%, B SEER . BER 5 ERDPEI A AR fm i22
BRI REMRIEHBRN T ER T NEE 4%, BR
1.4%. EPFE 11.8%, BI5GB
G REREE 0.44. TEY 217.03 g L*{H 42.31. B
IKEE 2.94. BEEIESF 85.29 43
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