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Optimization on extraction of polysaccharides from seeds of Citrus Grandis

using surfactant assisited ultrasonic extraction
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Abstract ; Polysaccharide was extracted from seeds of Citrus Grandis
in Jiangyong using ultrasonic-assisted surfactant extraction. Based on
the results of single-factor designs, three important factors including
extraction temperature, extraction time and solid/liquid ratio were
considered in the extraction process by the response Surface Method
(RSM) with the Box-Behnken Design method. The results showed
that the optimum extraction condition was as follows: ultrasound
pretreated time of 4 min, extracting time of 50 min, extracting tem-
perature of 71 °C, SLS addition of 1.5% , and a ratio of solid/liquid
of 1 + 20 g/mL. The extraction yield of the polysaccharide could
reach 4.69%.
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Figure 2 Effects of extracting temperature, extracting time, solid/liquid ratio and rotating speed on the extraction efficiency
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Table 1 Coded values and corresponding actual values of the
optimization parameters used in response surface
analysis

- A RIBUR B $& I CRHR L
/T ]/ min (g/mL)
—1 60 40 1:16
0 70 50 1:20
1 80 60 1:24

2 MEBREARSHESER
Table 2 Experimental design and results for response

surface analysis

e A B C Y ZHERER/ %
1 —1 —1 0 3.64
2 1 —1 0 3.79
3 —1 1 0 3.92
4 1 1 0 4.19
5 —1 0 —1 3.31
6 1 0 —1 3.52
7 —1 0 1 3.44
8 1 0 1 3.69
9 0 —1 —1 4.08
10 0 1 —1 4.29
11 0 —1 1 4.32
12 0 1 1 4.50
13 0 0 0 4.63
14 0 0 0 4.54
15 0 0 0 4.67
16 0 0 0 4.74
17 0 0 0 4.59
2.3 HEHSW

TR BT A RO L X3 2% TR R AR 22 R R
S 1) 25 5 % [ BT AT 5 25 43 L A5 R LR 3.

3 I BRI F {H 75.32,P<C 0.000 1,25 34k &
E R P=0.566 5,22 5 A B2, UL I 1R 22 5/ 5 A
KFRB R = 0.989 8, 1FE REL Riy =0.976 6, 13 B i )i {5
MIZE AL 97.66 Y0 U5 T 91 6 P51 22 4 IROIEL B 40 TR i) RRH VL B
HERLLL G RT3 28 7 RECCVIAL Sl 1.77 %6, 1 B 455 780 o Bt
P, — I AB.C Je H ko A F1 C iy P HY/NTF
0.01, KB B2 KT, H£HEREWRM KRN B>A>C
R A5 [0 05 7 72 i 45 A5 [6] BB 7 119 3D mig 7 1 J&1 O (&1 3, g 7
T 35 38 ) E 0 P 8 IS IR 458 A 2% 12 B 2 s i) {1 0 R 1 R
ANEOT G Il AL A3 A7 T L, AB (28 HL AR FH AR X B G
2.4 WIEXE

JH Design-expert 8.0.6 ¥ {43 #1515 2 s i $2 WAL 1
SRR EE 70,91 °C 4R ELET ] 60.00 min, B 1L 1 20.48
(g/mL), B LR 4.81% . % FI ST bR AE 0 m] 47 1 . 5F
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Table 3 Analysis of variance for the fitted quadratic

polynomial regression model

TEKE CFIM ARE B F p N

BiR 3.570 0 9 0.400 0 75.32 <C0.0001 % x

A 0.097 0 1 0.097 0 18.39 0.003 6 % *
B 0.140 0 1 0.140 0 27.19 0.001 2 x x
C 0.070 0 1 0.070 0 13.36 0.008 1 = *
AB 0.003 6 1 0.003 6 0.68 0.435 5
AC 0.000 4 1 0.000 4 0.08 0.790 8
BC 0.000 2 1 0.000 2 0.04 0.842 1
A? 2.550 0 1 2.550 0 484.50 <C0.0001 * =

B? 0.003 6 1 0.003 6 0.68 0.435 4

0.560 0 107.01 <C0.0001  x

2% 0.037 7 0.005 3
RKAUI 0.014 3 0.0045  0.77  0.566 5
42 0.023 4 0.005 8

SR 3.600 16

T % x P<C0.01 AW #FH; » P<T0.05 H i #F;R?=0.989 8,
R%4=0.976 6,.CV%=1.77%.
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Figure 3 The mutual effects among the three factors
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