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Optimization of Ultrasonic Extraction of
Crude Polysaccharide from Pear Adzuki Beans
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Abstract;: The ultrasonic extraction conditions for crude polysaccharide from pear adzuki beans were optimized with re-
sponse surface method in this study. Influences of factors such as ultrasonic power,solid to liquid ratio, ultrasonic tem-
perature and ultrasonic time on the extraction yield of crude polysaccharide from pear adzuki beans was optimized with
single factor experiment and response surface analysis. The optimized conditions for pear adzuki beans crude polysaccha-
ride extraction were ; ultrasonic power of 254 W solid to liquid of 25.5: 1 mL/g, ultrasonic time of 26.2 min and ultra-
sonic temperature of 78.4 °C. The experimental yield of pear adzuki beans crude polysaccharide was 0.34 £0.015%.
The deviation between the predicted and experimental extraction yield of pear adzuki beans crude polysaccharide was
very small.
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Table 1  Factors and levels for response surface analysis
X, X3 Xy
i I A WEHE R Ik 7 A ]
Coding value Ultrasonic Liquid to solid Ultrasonic Ultrasonic
power (W) ratio (mL/g) temperature ( °C) time (min)
-2 100 20:01 70 25
-1 150 22.5:1 72.5 27.5
0 200 25:01:00 75 30
1 250 27.5:1 77.5 32.5
2 300 30:01:00 80 35
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Fig. 1 Effects of ultrasonic power (a) ,liquid to solid ratio (b) ,extraction temperature (¢) and extraction time (d) on the yield of

polysaccharides
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Table 2 Scheme and results of response surface experiments

P
;Nj% X, X, X, X, YEif
’ polysaccharides (% )
1 1 1 1 1 0.262
2 1 1 1 -1 0.312
3 1 1 -1 1 0.283
4 1 1 -1 -1 0.232
5 1 -1 1 1 0.231
6 1 -1 1 -1 0.308
7 1 -1 -1 1 0.265
8 1 -1 -1 -1 0.224
9 -1 1 1 1 0.205
10 -1 1 1 -1 0.262
11 -1 1 -1 1 0.251
12 -1 1 -1 -1 0.215
13 -1 -1 1 1 0.202
14 -1 -1 1 -1 0.249
15 -1 -1 -1 1 0.238
16 -1 -1 -1 -1 0.168
17 2 0 0 0 0.325
18 2 0 0 0 0.221
19 0 2 0 0 0.286
20 0 2 0 0 0.231
21 0 0 2 0 0.287
22 0 0 2 0 0.206
23 0 0 0 2 0.309
24 0 0 0 2 0.256
25 0 0 0 0 0.302
26 0 0 0 0 0.312
27 0 0 0 0 0.330
28 0 0 0 0 0.304
29 0 0 0 0 0.309
30 0 0 0 0 0.330
31 0 0 0 0 0.329
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Table 3 The ANOVA of regression equations
e At o e Fi P
Source DF of Squares Squares " Value P value
[E] 457 Model 14 0.0555 0.9002 10.31 <.0001
—YRI Linearity 4 0.0189 0.3062 12.27 <.0001
ZYKIF Quadratic item 4 0.0247 0.4005 16.05 <.0001
ZZH 31 Interaction item 6 0.0119 0.1935 5.17 0.0039
S Lack of Fit 10 0.0052 0. 00052 3.23 0.0821
1594/ Error 16 0.0062 0.00039
4524 Pure Error 6 0. 0062 0.00016
./ Corrected Total 30 0.0617

H =3 Al DLAE

e/ QU NE RS TYI O )

10.31,P <0.01, K7 0.01 AP LA F (i, 248l
TG P A 0.0821,/NF 0. 05, 1 o 1 5L A1 45
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Table 4 The parameters of quadratic regression

U o — W RIS B3 F(ER T 0.01 K
B F AR, SEHTE AT B2 AR A
FH IR

el erifitb 25 T4 P
Model non-standard T value P value
#HE Intercept -33.012 -7.76 <. 0001
X, 0.00113 0.33 0.742

X, 0.178 2.53 0.0222
X, 0.641 6.85 <.0001
X, 0.444 6.18 <.0001

X2 -0.0000575 -3.92 0.0012

X, X, ~0.0000075 -0.19 0.851

X, X5 0.0000315 0.8 0.434

X, X, ~0.0000185 -0.47 0.644

X3 -0.00288 -4.91 0.0002

X, X3 -0.00035 -0.45 0.662

X, X, ~0.00007 -0.09 0.93
X2 -0.00336 -5.73 <. 0001
X; X, -0.00429 -5.47 <.0001

X2 -0.00192 -3.27 0.0048

AFUNGHMZHERR RN Y AE, 15 1A TR + 0. 444X,-0.  0000575X7-0. 0000075X,X, +

(W), Mézﬂtl:(mL/g) P IR B (°C) R R [
(min) (b A R F AZ 5 A9 DU T IR B R
Y =-33.012 +0. 00113X,, 0. 178X, + 0. 641X,

0. 0000315X, X;-0. 0000185X,X,-0. 00288X2-0. 00035X,X;-
0.00007X, X, -0.00336X-0. 00429, X, -0. 001922 ,
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Table 5 The optimized extraction condition and extraction yield

ES bkl B2 7314 SEONE R
Factors Standard Non-standard Yield of polysaccharides (% )
X, 0.538 253.84
X, 0.0965 25.48 0.336
X5 0.683 78.42
X, -0.753 26.23

o R e I F) R PR DR ORGP L
ARFE] A BARAE 23500 : 254 W,25.5:1 ml/g,78.4 °C,
26.2 min, iZZ5MF MR ERBLSITARN 0.336% .
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