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Abstract ; Ultrasonic-assisted for compound enzymes extraction of citrus peel pectin process were optimized.The
effects of different pretreatment methods on the yield of pectin were analyzed.On the basis of single factor
experiment, the optimum conditions( the solid - liquid ratio 1:20 (g/mL) , ultrasonic power 187.5W, ultrasonic time

65.3min,enzyme dosage 5.6mg,pH4.82 and temperature 41.8°C) were gotten by Box-Behnken Design Response
Surface method.Under this condition,the actual yield of pectin was 11.93% which illustrated that the yield of pectin
was greatly improved by this optimization process.The model could predict the yield of pectin and compared with
pure enzyme treatment,and the processing time was reduced 4~5h.
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Table 2 Effects of different pretreatment methods

on the yield of pectin
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Fig.1 Effects of the ratio of solid—liquid

on productivity of pectin
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Fig.2 Effects of the amount and the ratio
of enzyme on the extraction rate of pectin
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Fig.3 Effects of pH on the extraction yield of pectin
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Fig.5 Effects of ultrasonic power

on the extraction yield of pectin
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Fig.6 Effects of ultrasound time

on the extraction yield of pectin
2.3 WML ERE S
2.3.1 Box—Behnken fEfLBEIHEEA SCHG BEIHAISE
RANFK 3 PR
2¢3  Box—Behnken {{bi% 1145

Table 3  Box—Behnken experimental design and results

SR A B C D g YRS

(%)

1 0 1 0 1 0 11.55

2 1 0 0 1 0 10.6

3 0 1 0 0 -1 9.4

4 0 0 1 -1 0 11.5

5 0 1 0 -1 0 10.8

6 0 0 0 0 0 11.76

7 -1 0 0 -1 0 10.38
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2 0 0 0 0 1.8
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Fig.7 Interaction of various factors affecting the
extraction rate of pectin response surface plot
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Table 4 ANOVA for response surface quadratic model
KU 5 F ¥r F1H Pla
el 197.0681 20 9.87836 81.87396 <0.0001 significant
A 1.035306 1 1.0404 8.623057 0.0072
B 68.2276 1 68.2276 565.4849 <0.0001
C 61.54403 1 61.54403 510.09 <0.0001
D 1.788906 1 2.066406 17.12682 0.0004
E 2.1025 1 2.109756 17.48611 0.0003
AB 0.0625 1 0.0625 0.518013 0.4786
AC 0.855625 1 0.855625 7.091603 0.0136
AD 0.0049 1 0.005625 0.046621 0.8309
AE 0.0049 1 0.0049 0.040612 0.8420
BC 0.1024 1 0.1024 0.848713 0.3661
BD 0 1 0 0 1.0000
BE 0.0961 1 0.0961 0.796497 0.3810
CDh 0.0729 1 0.0729 0.604211 0.4446
CE 0.065025 1 0.065025 0.538941 0.4700
DE 2.576025 1 2.56 21.21783 0.0001
A’ 6.097228 1 6.108972 50.63246 <0.0001
B 41.18186 1 41.18186 341.3241 <0.0001
(o8 26.5023 1 26.5023 219.6567 <0.0001
D’ 3.134472 1 2.887065 23.92861 <0.0001
E? 21.70063 1 21.67849 179.676 <0.0001
Residual 2.907395 24 0.120653
Lack of Fit 2.899075 20 0.144368 69.40765 0.0404 significant
Pure Error 0.00832 4 0.00208 81.87396
Cor Total 199.9755 44
Std.Dev. 0.347352 R 0.985555
Mean 9.274 R, 0.973518
C.V.% 3.745437 Rimd 0.942321
PRESS 11.56243 Adeq Precision 34.76108
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Fig.6 The effect of homogeneity conditions
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