LERRECE RS Ui P DT R 74 CTRR AR ) Vol. 15 No. 3
201549 A JOURNAL OF NANJING NORMAL UNIVERSITY (ENGINEERING AND TECHNOLOGY EDITION) Sept, 2015

Wi o7 1 {2 DAL BE R T- L2 6 2 B 1) L2058
MR, R, EXA,EYE
CHI SO K2 G B F2%55 YL 5% 210097)

[BZE] DB, SR P A0 M e A O 2 70 SR 32 S (i 6t 1, SR FH e 7 [ v P BT 203
T1ifAt 3855 Box-Behnken 3, HENT I 40 T 45 R 5 S 3 R BRI . 25 L 00R e T 2400 )
B 38 1, SRR Ry 3 h, SRRy 88 °C, M IR 603 W, H 4L 2 7k, M7 T+ 1 I 2 ME 134 5.96%.
[EEEIR] T OB, S WEHEI, RS I, o T vk

[FESESITS201.4 [XHEHFEEDIA [XEHS]1672-1292(2015)03-0084-09

Optimization Study on the Extraction Technology of Polysaccharide
from 7. ganba jun Zang by Response Surface Method

Lu Wenjuan, Yu Chen,Wang Meiju, Tao Mingxuan
(Ginling College , Nanjing Normal University , Nanjing 210097 ,China)

Abstract: With T. ganba jun Zang as raw materials, polysaccharide is extracted by ultrasonic cell disruption methods. Based
on single factor experiments , response surface method is adopted to optimize the extraction process. By Box-Behnken design,
the paper builds and analyzes a mathematical model of the factors and the relationship about the yield of polysaccharides.
The results show that the optimum conditions are :liquid ratio is 38: 1, the extraction time is 3 h, the extraction temperature
is 88 °C, ultrasonic power is 603 W ,repeated two times , polysaccharide yield is measured to be 5.96%.
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Table 1 Coded values and corresponding real values of the extraction parameters used in design-expert software
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Fig.2 Effects of extraction duration on polysaccharide yield Fig.3 Effects of extraction temperature on polysaccharide yield

214 REIDRNGBEHFEAT A

[l 4 JT 718 Sk B P T 6% Z2 WEAS SR 0 52 0 . ] 4 ] 2, R 7 A4 B AR A1) T R AE 200 W~600 W 2 [H]
I, 22 WA R R P ) R A 3G TG A 7E TRl 600 W I, 2845 A K 83 600 W, Z SR AT T
R . B RE 600 W IR 75 D R R SR T EL I 2 R A1
2.1.5 R BRI SR EGHw

(&1 5 BT 73S Sk 7 B[] X Z2 AR 2R A 52 el . F 81 5 R 600, B o 8 7 BsF ) A A4, Z2 B A AN K, 78
6 min A IAH 5 K, 6 min 5 2 T FEESE . X AT GBS H1 T 7R B ) 9 68 75 A0 I e e v, T D0 1T 2 052 21 75
PEHUR BT UIVE 0520, Z5 PR e IR . PRI , 645 6 min F9 68 75 I [R] R B2 T L B 2 M 53

4r 4r

& 2r & 2r
R L A

1 1

0 1 1 1 1 1 | 1 1 1 1 1 |

0 200 400 600 800 1000 1200 0 2 4 6 8 10 12
A A /W I ] /min
B4 BEINENSESENZN E5 BrEeExSEeEnm
Fig.4 Effects of ultrasonic power on polysaccharide yield Fig.5 Effects of ultrasonic time on polysaccharide yield
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Table 2 Box-Bchnken experimental design matrix and results

St 7K - W R YI%
RIS
AWERE /(L g) BRI ] /h CHEBUREE/C DIBFI)H/W A fiRUINIED
1 -1 -1 0 0 4.28 4.14
2 1 -1 0 0 4.58 4.62
3 -1 1 0 0 5.61 5.41
4 1 1 0 0 4.25 4.23
5 0 0 -1 -1 4.69 4.78
6 0 0 1 -1 3.67 3.56
7 0 0 -1 1 3.86 3.80
8 0 0 1 1 4.11 3.86
9 -1 0 0 -1 4.12 4.16
10 1 0 0 -1 5.38 5.02
11 -1 0 0 1 4.80 5.04
12 1 0 0 1 3.63 3.47
13 0 -1 -1 0 430 4.25
14 0 1 -1 0 4.70 4.69
15 0 -1 1 0 3.67 3.67
16 0 1 1 0 4.28 4.11
17 -1 0 -1 0 5.34 5.24
18 1 0 -1 0 3.87 4.00
19 -1 0 1 0 3.61 3.77
20 1 0 1 0 3.93 431
21 0 -1 0 -1 4.40 4.50
22 0 1 0 -1 4.15 4.38
23 0 -1 0 1 3.54 3.60
24 0 1 0 1 4.42 4.60
25 0 0 0 0 5.89 5.78
26 0 0 0 0 5.61 5.78
27 0 0 0 0 5.77 5.78
28 0 0 0 0 5.81 5.78
29 0 0 0 0 5.84 5.78
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Table 3 Variance analysis for the regression model established

T5 2 AU R FIH ¥ FH P{H
e 16.060 14 1.150 22.58 <0.000 1
A 0.370 1 0.370 7.37 0.016 8
B 0.580 1 0.580 11.43 0.004 5
C 1.040 1 1.040 20.44 0.000 5
D 0.340 1 0.340 6.63 0.022 1
AB 0.690 1 0.690 13.56 0.002 5
AC 0.800 1 0.800 15.77 0.001 4
AD 1.480 1 1.480 29.05 <0.000 1
BD 0.011 1 0.011 0.22 0.648 5
BC 0.320 1 0.320 6.28 0.025 1
CD 0.430 1 0.430 8.44 0.0115
A 1.720 1 1.720 33.85 <0.000 1
B 2.890 1 2.890 56.87 <0.000 1
c 5.750 1 5.750 113.09 <0.000 1
D? 4.670 1 4.670 91.95 <0.000 1
B 2% 0.710 14 0.051
S ALL I 0.670 10 0.067 5.85 0.0517
gl 0.046 4 0.011
SRS S 16.770 28
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Fig.6 Response surface plot and contour plot for interactive effect of solid-liquid ratio

and extraction time on extraction yield of polysaccharides
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Fig.7 Response surface plot and contour plot for interactive effect of solid-liquid ratio
and extraction temperature on extraction yield of polysaccharides
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Fig.8 Response surface plot and contour plot for interactive effect of solid-liquid ratio

and ultrasonic power on extraction yield of polysaccharides
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Fig.9 Response surface plot and contour plot for interactive effect of extraction time

and extraction temperature on extraction yield of polysaccharides
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Fig.10 Response surface plot and contour plot for interactive effect of extraction time

and ultrasonic power on extraction yield of polysaccharides
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Fig.11 Response surface plot and contour plot for interactive effect of extraction temperature

and ultrasonic power on extraction yield of polysaccharides
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