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Study on optimization of hydrogen peroxide removal of persimmon pigment
by response surface methodology
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ABSTRACT: Objective The effects of hydrogen peroxide content, decolorization temperature and decolorization
time on the removal efficiency of persimmon pigment were studied. Methods The pigment of persimmon was
removed by hydrogen peroxide method. On the basis of single factor test, decolorization rate and polysaccharide
retention rate were used as evaluation indexes, and the process conditions were optimized by response surface
method. Results The optimal process for removing pigment from persimmon by hydrogen peroxide was 10% added
hydrogen peroxide, decolorization temperature at 40 °C, and decolorization time at 52 min, under these conditions,
the decolorization rate was 72.13%+0.24%, and the polysaccharide retention rate was 85.75%+0.46%. Conclusion
The persimmon hydrogen peroxide method optimized by response surface method can achieve ideal decolorization
effect without increasing the cost of hydrogen peroxide, meanwhile, it can maintain a high retention rate of
polysaccharides, and the process is accurate and reliable, has certain reference value for actual production.
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Fig.l Effect of hydrogen peroxide on the removal of pigment from
persimmon

3.1.2 BEREABSAGTEE YR

Wik 2 BN, 16 20~40 °CHN, B oI5 R 3
i R R RN, FEE, R REAUE .,
1M HZBH I B R R TR A o W BE TR FI) 40 °C, i 565K 5]
B, HEBKRME N 62.61%. FAEBAIRE N 50 °C.
3.1.3 BLEnEst R T EE e Hn

e 3 Fos, fE—EJEEN, FEE B R EE i,

il 2 Y BRI, 2R DR B AR B AR . >
JELE TR B35 S0 min J, FREANBEURE], B RAR A
K, HZHERERIA PR, ik, BE 50 min et
JId € P[]

B LR % AR R %

Jii R /°C
B2 i I B X It B A T . 28 1 R i)

Fig.2 Effect of decolorization temperature on the removal of
pigment from persimmon

w B0 /% o ZHHEEE R %

40

JBifase . ZHERE /%
=N WA LN IO
SCODDDODODODOOO O

i,

i €2t ] /min
B3 o s ) e B B € 2 (4 5 i)

Fig.3 Effect of decolorization time on the removal of pigment from
persimmon
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Table 2 Experimental design and results of response surface optimization

sy A AL AT % B i (4 7L /°C C Jié €L} [ /min T 82/ % ZHR %
1 0 0 0 31.24 75.14
2 1 -1 0 4535 74.22
3 -1 -1 0 31.18 77.45
4 0 -1 1 45.06 67.05
5 0 0 0 58.91 69.17
6 1 0 -1 34.89 78.18
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e A SRS AN Y% B i i B2 /°C C Ji (o Hisf 7] /min JiE 2 /% Z R R %
7 0 1 1 30.12 83.01
8 -1 1 0 49.34 73.54
9 -1 0 1 61.48 67.92
10 1 1 0 55.44 72.04
11 0 | -1 47.76 78.31
12 0 1 -1 63.41 73.54
13 0 0 51.02 69.55
14 0 0 42.14 65.17
15 0 0 56.31 79.18
16 -1 0 -1 50.52 80.01
17 1 0 1 52.21 73.71
*=3 WFEEReEENAEERFENT
Table 3 Regression model and variance analysis of decolorization rate of persimmon polysaccharide
=3 A A Yo7 FAE Pr>F B E
el 1427.74 9 158.64 2.15 0.0129 *
A 246.98 1 246.98 3.34 0.1101
B 50.35 1 50.35 0.68 0.4362
c 68.09 1 68.09 0.92 0.3689
AB 71.91 1 71.91 0.97 0.3566
AC 21.48 1 21.48 0.29 0.6063
BC 233.94 1 233.94 3.17 0.1183
A2 6.15 1 6.15 0.083 0.7813
B2 594.60 1 594.60 8.05 0.0251 *
c2 94.24 1 94.24 1.28 0.2958
Bk 516.87 7 73.84
ES1) 486.70 3 162.23 21.51 0.0763
R 30.17 4 7.54
poyil] 1944.61 16
T *P<0.05 MEFBE.
F4 MFHRESEREERARBRGES N
Table 4 Regression model and variance analysis of decolorization polysaccharide retention rate of persimmon
E-+ 3 S5 9 B ¥y F{H Pr>F i
el 516.48 9 57.39 6.84 0.0095 ok
A 18.06 1 18.06 2.15 0.1859
B 132.11 1 132.11 15.74 0.0054 ok
C 16.73 1 16.73 1.99 0.2009
AB 75.34 1 75.34 8.97 0.0201 *
AC 48.44 1 48.44 5.77 0.0473 *
BC 2.12 1 2.12 0.25 0.6310
A2 101.58 1 101.58 12.10 0.0103 *
B2 49.95 1 49.95 5.95 0.0448 *
c2 49.51 1 4951 5.90 0.0455 *
B 58.77 7 8.40
R 40.44 3 13.48 2.94 0.1622 *
R 18.33 4 4.58
poyil] 575.25 16

TE: **P<0.01 AR, *P<0.05 HEF .
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Fig.4 Response surface diagram of the interaction between the

amount of hydrogen peroxide interacts with the temperature on the
decolorization rate of persimmon
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Fig.6 Response surface diagram of the interaction between amount
of hydrogen peroxide and decolorization time on the decolorization
rate of persimmon
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