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Optimization of the inhibition process of non-enzymatic browning and

nutrition preservation in Stanuntonia chinensis juice
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Abstract; With the inhibition of Non-enzymatic browning in Sta-

s % B R A

nuntonia chinensis juice as the main objective, and the nutrition
preservation (such as polyphenol preservation rate and « OH
clearance rate) of the juice as the consideration, the response sur-
face method was applied to optimize the process of browning inhi-
bition. First, the plackett-burman (PB) design was applied to
screen out three inhibitors with a reliability greater than 95% ; L-
cysteine, sodium D-isoascorbate and phytic acid. Then. the opti-
mal value range and effects direction were determined by steepest

ascent design. Finally, the Box-Behnken Design (BBD) experi-

mental design was used for response surface optimization and the

EL&WB e MARE R E (45 B84 LH 52[2017]7300
B M SR RIS A (S R A kL2012 ]
25 %5)

TEEB A A 1976—) 2 8 LB 2 ) 55 L Bl 22 B U8
+, E-mail:clyl9766@163.com

W %s H #7:2020-05-20

optimal browning inhibitors of Stanuntonia chinensis juice were

determined as: L-cysteine 0. 97%, sodium D-isoascorbate
0.05%, phytic acid 0.015% (mass fractions) , the inhibition rate
of browning was 81.39%, the preservation rate of polyphenols
was 85.76% and the + OH clearance rate was 63.61%. Experi-
ment results show that the error is 0.07 %.

Keywords: Stanuntonia chinensis; juice; non-enzymatic brown-

ing; inhibitor; polyphenol preservation; < OH clearance rate
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Figure 1 Effects of citric acid and other factors on the Figure 2 Effects of L-cysteine on the browning of
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Table 1 Plackett-Burman experiment scheme
A Fr#EER/ BB/  CNaCl/ DCaCl,/ E D-R#isk  F L2kt
75 ) - H J K I
% % % % I B 54/ %6 A/ %
1 0.10 0.03 0.10 0.10 0.10 0.40 —1 —1 1 —1 1
2 0.10 0.03 0.10 0.10 0.05 0.80 1 1 —1 —1 —1
3 0.05 0.06 0.05 0.10 0.10 0.40 1 1 1 -1 —1
4 0.05 0.06 0.10 0.10 0.05 0.40 —1 1 —1 1 1
5 0.10 0.03 0.05 0.05 0.10 0.40 1 1 —1 1 1
6 0.05 0.03 0.05 0.10 0.05 0.80 1 —1 1 1 1
7 0.10 0.06 0.10 0.05 0.05 0.40 1 —1 1 1 —1
8 0.05 0.03 0.05 0.05 0.05 0.40 —1 —1 —1 —1 —1
9 0.05 0.03 0.10 0.05 0.10 0.80 —1 1 1 1 —1
10 0.05 0.06 0.10 0.05 0.10 0.80 1 —1 —1 —1 1
11 0.10 0.06 0.05 0.10 0.10 0.80 —1 -1 —1 1 —1
12 0.10 0.06 0.05 0.05 0.05 0.80 —1 1 1 —1 1
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experimenl 2 0.030 0.08 0.60 64.82
3 0.025 0.07 0.70 67.70
HZE EHFMm AmE Hy F{f P e 4 0.020 0.06 0.80 72.37
(Prob—F) 5 0.015 0.05 0.90 75.07
BiF 287.895 6 47.982 15.368 7  0.004 4 % 6 0.010 0.01 100 7155
A 4.576 1 4.576 1.465 6 0.280 1 7 0.005 0.03 1.10 74.04
B 81.902 1 81.902 26.233 0 0.003 7 * %
C 0.216 1 0.216  0.0692  0.8030 & 4 Box-Behnken X377 R
D 9.559 1 9.559  3.061 6  0.140 6 Table 4 Response surface experiment scheme
E 23.716 1 23.716  7.596 3 0.040 0 * KV AR/ % BL-RRRER/ % C D-FHUARMERMA/ %
F 167.926 1 167.926 53.786 4 0.000 7 * % —1 0.013 0.80 0.04
F4 15610 5 sz 0 0.015 0.90 0.05
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Table 5 Response surface experiment results
s A B C mslE/ % ZBMAEER/ % - OHWERE/ % EENEE LN
1 0 —1 1 75.24 79.38 56.94 73.47
2 —1 1 0 80.71 81.07 66.67 79.00
3 0 —1 —1 77.66 91.13 54.21 76.41
4 0 0 0 81.56 85.55 63.23 79.77
5 0 0 0 80.88 86.16 63.58 79.38
6 1 —1 0 77.61 80.58 54.33 75.07
7 1 0 —1 79.30 80.81 61.45 77.26
8 1 0 1 78.79 80.73 62.28 76.97
9 0 1 —1 80.65 78.87 65.48 78.53
10 1 1 0 80.94 87.84 63.35 79.60
11 —1 —1 0 74.06 77.60 54.57 72.07
12 0 0 0 81.27 88.06 63.11 79.85
13 0 0 0 81.78 83.92 62.28 79.61
14 0 0 0 80.88 85.10 61.80 79.02
15 —1 0 1 76.76 85.59 64.53 76.34
16 0 1 1 79.64 84.00 67.14 78.62
17 —1 0 —1 78.62 84.84 63.82 77.55
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Figure 3 Contour line and response surface diagram of aggregative indictor
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