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Optimization of extraction process of polysaccharide from Diaphragma
juglandis Fructus by response surface method
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ABSTRACT: Objective To optimize the extraction process of polysaccharide from Diaphragmajuglandis Fructus.
Methods Polysaccharide were extracted from Diaphragma juglandis Fructus by ultrasonic extraction. Taking the
polysaccharide content as an index, the effects of ultrasonic extraction temperature, ultrasonic extraction time and
feed-liquid ratio on the extraction process of polysaccharide from Diaphragma juglandis Fructus were studied on the
basis of single-factor experiment, and the extraction process of polysaccharide from Diaphragma juglandis Fructus
was optimized by response surface method. Results The optimum extraction parameters of polysaccharide from
Diaphragma juglandis Fructus were as follow: ultrasonic extraction temperature was 60 °C, ultrasonic extraction time
was 40 min, the soild liquid ratio was 1:15(mVV). Under these condition, the polysaccharide content increased to
17.42%, and relative standard deviation was 0.27%. Conclusions The parameters obtained by response surface
optimization method are accurate and reliable, and have practical application value.
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Fig.l Standard curve of glucose control substance
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Table 1 Experimental results of recovery (n=9)

SR IMAR/mg R /%  SFYEWR/%  RSD/%

0.04 96.5

0.04 99.7 97.3

0.04 95.7

0.06 100.1

0.06 99.8 100.0 1.67
0.06 100.2

0.08 99.7

0.08 97.8 98.7

0.08 98.6

32 BERIEHER
32.1 A FRBGREM S S KT S 4L N RRIRN
#t

M 2 AL $RBGR AT 60 °CHt, BEE EE T,
LR S AW R B 60 °CHE, ZHEM& BT~
R, 7E 60 °CI, WM SR, N 15.23%. XAl
FREE R R T, FEY e v R 2 i s A
PIRY SRR SR A, SR Y AR R T e, 2
FHE o 2R, T RS2 R & B TEER 60 °C
A OB PR BORE
322 A F RN AT S KT % 4L YRR
4 %o

DT 3 BI5n, SRR AE 40 min Z PN, BEE 8] A1

MERE SN, 76 40 min B 2852353 15.62%,
ZIRTEA THEaH . BBEEE 40 min R HoOE $EHUA]
17.00 r
15.00 F

13.00 f

/%

11.00 f

Ll

9.00 f

7.00

5.00 L
50 60 70 80

ARG RE/°C

2 B R BOGR B S Ak DR T Z2HE A A OC R (n=3)
Fig.2 The relationship between ultrasonic extraction temperature
and the content of polysaccharide of walnut distraction(n=3)
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Fig.3 The relationship between ultrasonic extraction time and the
content of polysaccharide of Diaphragma juglandis Fructus(n=3)
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Fig.4 The relationship between the ratio of feed to liquid and the
content of polysaccharide of Diaphragma juglandis Fructus(n=3)
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Table 2 Response surface test design factor level table

K5 K- AR IR BE/°C B 75 $R I 1] /min C BHR L /(g/mL)
1 -1 50 30 1:10
2 0 60 40 1:15
3 1 70 50 1:20

# 3 Box-Behnken MR A5 # SLI 45 R
Table 3 Results of Box-Behnken response surface analysis

F5 A°C B/min C/(g/mL) ZHEE R %
1 0 -1 1 14.88
2 0 1 1 15.027
3 1 1 0 15.681
4 0 0 0 17.35
5 -1 -1 0 14.344
6 -1 1 0 14.89
7 0 -1 -1 13.69
8 -1 0 -1 13.75
9 1 0 -1 14.38
10 0 0 0 17.45
11 0 0 0 17.43
12 0 1 -1 15.62
13 1 0 1 14.11
14 -1 0 1 14.22
15 1 -1 0 13.66
16 0 0 0 17.45
17 -1 1 0 15.201
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Table 4 Analysis of variancetable
A 5 SR A F A A Yo7 F P B
el 30.453 9 3.384 131.572 <0.0001 ok
A-FE TS BEOR 0.020 1 0.020 0.777 0.4072
B-jH i B A i) 3213 1 3.213 124.944 <0.0001 ok
C-RHE L 0.079 1 0.079 3.087 0.1223
AB 0.444 1 0.444 17.252 0.0043 ok
AC 0.137 1 0.137 5.323 0.0544
BC 0.795 1 0.795 30.904 0.0009 ok
A 12.024 1 12.024 467.552 <0.0001 ok
B? 4.259 1 4259 165.617 <0.0001 ok
c? 10.652 1 10.652 414.195 <0.0001 ok
B 0.180 7 0.026
I LN T 0.125 3 0.042 3.043 0.1552
aliiR 2% 0.055 4 0.014
AR5 30.633 16
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Fig.5 Response surface and contour plots of the interaction effect of ultrasonic extraction temperature and ultrasonic extraction time on
polysaccharide content
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