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Optimization of Process Parameters on Pectin Extraction from Orange Peel
and Preparation of Pectin Film
XU Ru, WU Wen-jie, NAN Yue

(College of Material Science and Chemical Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: Pectin was extracted from orange peel by three different methods. The effects of pectin concentration,glycerol
concentration and modified starch on the properties of pectin film were investigated and optimal process was studied. The
results showed that the total pectin extraction efficiency is 10.35% by the tartaric acid hydrolysis and salting-out method.
Finally,the results indicate the effects of glycerol concentration,pectin concentration,and modified starch addition on inten-
sity of tension of the pectin film is significant. The main sequence of the factors affecting tensile strength of pectin film is as
follows:glycerol concentration>pectin concentration>modified starch addition. The optimum concentrations of pectin,
glycerol and modified starch are 2.5%,3.0% and 10.0% ,respectively.
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Tab.1 Comparison of pectin extraction yield by different

methods
W7 FEIUR /% S o i 4550 %
LRI REAT 8.43 66.69
P9 TR S m T 8.63 65.27
WA TR R T 10.35 65.94

MR 1 I R 3 R R B ok iy
TR R o b A BB KT 65%, T SR fise e B R Y
B R 2 FUHIE TR , U0 B AR R i) SR e v 2 LB
M Er mHR R T 65%, f76 QB 2484—2000 (& 5h N
F - B ) Wk, Hi T A FR R R AT BRI
TR R e, SR BRI LIk E] 10.35%. 5 H 0] g
JE AR HLER , 68 5 b s (A% Bz b R SR e B Ak
BRSPS, (LR IBOR H Ay v b . R SRk
6 R P A1 BR R AR BT i B T SR s i 5 SR G .
22 RERMEEHNZMEE
221 BARBER R = o HoF R R AR 09 % e

£ 2 MR FRESECH 2.5% AVERER RSy
B10% 5T, AN TR B 5] 5 e 43 B0 il 28 18 SR e
PEREAY .

R 2 AEBEFIRESEX R IR
Tab.2 Effects of different adding amount of glycerin on
properties of pectin films

WiGRloe  BRE/mm  PURGRE/MPa BIRMRR %

1 0.082 - -

2 0.094 - -

3 0.078 2.55 8.69
4 0.118 6.14 17.65
5 0.183 1.38 9.90
6 0.143 1.67 18.62
8 0.164 111 17.55
10 0.337 0.49 13.08
15 0.204 0.13 16.58
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Tab.3 Effects of different concentrations of pectin on
properties of pectin film

s BEJEEE fmm PLHisE EE /MPa W /%
1.0 0.135 0.42 3.87
1.5 0.137 0.68 0.29
2.0 0.121 1.01 15.24
2.5 0.118 6.14 17.65
3.0 0.145 2.65 4.87
35 0.221 2.35 8.89
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Tab.4 Effects of different concentrations of crossed starch
on properties of pectin films

ASPEVER s BURE/mm  HURSRE/MPa BRIy
2.0 0.121 1.01 15.24
4.0 0.138 1.02 19.13
5.0 0.121 1.22 10.43
6.0 0.184 1.43 7.85
8.0 0.100 1.67 29.20
9.0 0.142 3.74 20.15

10.0 0.118 6.14 17.65
11.0 0.151 4.81 16.85
12.0 0.190 2.26 12.28
14.0 0.174 - -
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Tab.5 Factors and levels of orthogonal test

K (A) 54 (B) Bl (C) ety
BUREUY%  BURAEU% SRS 80%

1 2.0 3.0 8.0

2 2.5 4.0 10.0

3 3.0 5.0 12.0
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Tab.6 Results of orthogonal test and range analysis

G5 A B C i g/ MPa
1 1 1 1 0.785 7
2 1 2 2 1.193 9
3 1 3 3 0.768 9
4 2 1 2 25534
5 2 2 3 1.2452
6 2 3 1 0.9412
7 3 1 3 2.0205
8 3 2 1 0.9349
9 3 3 2 0.796 3
ki 2.748 5 53596 2.661 8
ks 47398 33740 4543 6
ks 3.7517 2.506 4 4.0346
R 0.663 7 0.9510 0.627 2
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