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Abstract: The extraction of cellulose from the young fruit of Guanxi honey pomelo was studied by ultrasonic assisted
alkaline hydrogen peroxide method. On the basis of single factor experiments, taking the cellulose purity as the index, the
combination experiment of Design-Expert 8.0 design center was used to optimize the extraction process of cellulose by
response surface analysis, the cellulose was analyzed by IR and SEM. The results showed that the change of ultrasonic
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power had no significant effect on the purity and yield of cellulose, but water bath temperature, ultrasonic time, volume

fraction of hydrogen peroxide solution and mass concentration of sodium hydroxide solution had significant effects on the

purity and yield of cellulose. The optimum extraction conditions were as follows: Ultrasonic power 200 W, ultrasonic time

40 min, water bath temperature 80 °C, H,0, volume fraction 0.9%, NaOH mass concentration 9%. Under these conditions,

the predicted value of cellulose purity was 88.48%, and the measured value was 88.95%, under this condition, the yield of

cellulose was 17.65%. Infrared analysis showed that cellulose was successfully prepared. SEM analysis showed that the

surface structure of cellulose was looser and the gully was deeper than that of Guanxi honey pomelo young fruit before

treatment. X-ray diffraction analysis showed that cellulose had type I structure and the crystallinity was 44.26%. This

experiment optimized the ultrasonic assisted alkaline hydrogen peroxide extraction process of cellulose from young fruits of

Guanxi honey pomelo. It was an efficient and easy to popularize cellulose preparation method, which would provide a

reference for the utilization of young fruits of Guanxi honey pomelo and the development of cellulose.
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analysis
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Fig.1 Effects of ultrasonic power on purity and yield of Guanxi
honey pomelo young fruit cellulose
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Fig.2 Effects of water bath temperature on purity and yield of
Guanxi honey pomelo young fruit cellulose
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Fig.3 Effects of ultrasonic time on purity and yield of Guanxi

honey pomelo young fruit cellulose
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Fig.4 Effects of H,0, volume fraction on purity and yield of
Guanxi honey pomelo young fruit cellulose
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Fig.5 Effects of NaOH concentration on purity and yield of
Guanxi honey pomelo young fruit cellulose
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Table 2 Box Behnken experimental design and response value
of cellulose purity of Guanxi honey pomelo young fruit

SRS A B C D Y: 46 (%)
1 -1 -1 0 0 81.87+3.25
2 1 -1 0 0 86.33+3.34
3 -1 1 0 0 83.51+4.57
4 1 1 0 0 73.58+2.58
5 0 0 -1 -1 70.89+2.73
6 0 0 1 -1 84.68+4.75
7 0 0 -1 1 80.63+2.32
8 0 0 1 1 78.71£1.35
9 -1 0 0 -1 80.52+3.86
10 1 0 0 -1 74.01£3.52
11 -1 0 0 1 81.69+2.36
12 1 0 0 1 77.13+3.21
13 0 -1 -1 0 87.30+2.58
14 0 1 -1 0 70.31£1.73
15 0 -1 1 0 82.05+1.68
16 0 1 1 0 87.3742.38
17 -1 0 -1 0 86.46+2.57
18 1 0 -1 0 72.06+2.67
19 -1 0 1 0 85.77+2.64
20 1 0 1 0 87.27+3.54
21 0 -1 0 -1 81.72+3.81
22 0 1 0 -1 72.05+3.64
23 0 -1 0 1 78.5442.12
24 0 1 0 1 75.28+3.18
25 0 0 0 0 87.7242.64
26 0 0 0 0 88.43+1.94
27 0 0 0 0 88.88+1.51
28 0 0 0 0 88.95+1.57
29 0 0 0 0 88.42+0.75

3 HEEMMAIRL YR A B RR )y 22 53 A 4t R
Table 3  Analysis of variance of regression model for cellulose
purity of Guanxi honey pomelo young fruit

FERI FAEM AmE B FlH P BEME
el 102470 1400  73.19  79.55  <0.0001 o
A 72.21 1.00 7221 7848  <0.0001 o
B 106.33 1.00 10633 11557 <0.0001 o
C 121.49 1.00 12149 132.04 <0.0001 o
D 5.49 1.00 5.49 5.96 0.03 *
AB 51.76 1.00 5176 5626  <0.0001 o
AC 63.16 1.00 63.16  68.65 <0.0001 o
AD 0.95 1.00 0.95 1.03 0.33 /
BC 124.38 1.00 12438 13519 <0.0001 o
BD 10.30 1.00 1030 1120  <0.0001 o
CD 61.67 1.00 61.67 67.02 <0.0001 o
A? 56.57 1.00 56.57  61.48 <0.0001 ok
B? 116.69 1.00  116.69 126.82 <0.0001 o
c? 41.87 1.00 4187 4551  <0.0001 o
D? 340.56 1.00  340.56 370.14 <0.0001 o
52 12.88 14.00 0.92
JRAYI 11.91 10.00 1.19 4.90 0.07 /

aliiR 2 0.97 4.00 0.24
pavill 1037.58  28.00

e ORI 2, R, MR
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Fig.6 Effects of interaction of various factors on cellulose purity of Guanxi honey pomelo young fruit
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