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Optimization of Ultrasonic-assisted Extraction Conditions of Tea Polysaccharides by Using
Response Surface Methodology
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(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: In this study, optimum condition of ultrasonic-assisted extraction of tea polysaccharide(TPS) is optimized by response-
surface test. On the basis of single-factor test, the mathematical regression model is established about the dependent variable
(extraction yield of tea polysaccharide ) and independent variables (ratio of material to water, extraction temperature and extraction
time) through Box-Benhnken center composite design and response surface methodology. The optimum extraction conditions as
follows: material to water ratio 1:28, extraction temperature 60 C, time 70 min. Under these conditions, the yield of tea
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polysaccaride is 10.46%.
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Table 1 Factors and levers of response surface test
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Table 2  Test design and results of response surface analysis
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4 1 1 0 5.185
5 0 4 4 5.645
6 0 -1 1 6.175
7 0 1 -1 6.810
8 0 1 1 7.015
9 -1 0 -1 9.320
10 1 0 -1 5.550
11 -1 0 1 6.940
12 1 0 1 5.765
13 0 0 0 10.350
14 0 0 0 10.320
15 0 0 0 10.345

231 HdlEar

DAZE 2 BB IR g A, ARHE R 2 1 segh 45 3,
H SAS Gt o Mk AR kAT 2 Jo [l 23 02, g 42 2
TSR NEK 3. 4. NITESERP LA, T
RIS R, A T I T R
AN, WOZ E IR A LA, ] DUE A AR R 56
PSRRI RINA R A R S NS S B EE Ve
Ji s ARG R 0] e A (9 5 e ml [ 5 B R R Y
=10.33833—1.43875X;, + 0.445X,—0.17875X; — 1.828542X,?
+0.23875X,X, + 0.64875X,X;— 2.311042X,2 —0.08125X:Xs
— 1.616042X3?

AR b3 1] =1 77 R A H g 12 1T 43 A 1) B A R A
WK 6~8, Y1 KL HET (%),



XTLEEAR Bnl= 2008, Vol.29, No.09 237
1 1 1 1 1 1 1 1 1 1 1 1 1 1
=Y, —aY;

09 - 8 - 091 6.4 -
0.6 L 064 5, N
0.3 _ 0.3 B
X 0 d B S L
0.3 - _ 0.3 B
06 4 9 L 06 4 7.2 N
-9 4 8 _ 09 | 64 i
765 64 8 88 88 72

—09-06-03 003 0.6 0.9
X1

[#] 5 K P2 X3=0
6 MARIESE (Riktt. BE) SR TEEN S S % E
Fig.6 Response surface and contour plot for effects of the ratio of
solvent to material and extraction temperature on extraction rate

of TPS
11 11 1 11
=Y.
0.9 i
1 8

0.6 J R
03 | ° R
x 0‘10 B
03 ], i
0.6 | i
-0.9 | i

9 8 765

1 I 1 1 T 1 I
—09-06-03 0 0.30.60.9

X1

10

Y1

09 Y

[&] 52 7K X2=0

7 WRIEE (B, BEED SRS TE RN E S % E
Fig.7 Response surface and contour plot for effects of ratio of
solvent to material and extraction time on extraction rate of TPS

T T T T T
—09-06-030 0.30.60.9

X2

X3 -0.9
[ 2 K F: X:i=0
B8 MILE%GRE. FE) IikS BB ES%E

Fig.8 Response surface and contour plot for effects of extraction
temperature and extraction time on extraction rate of TPS
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Table 3  Estimate value of partial regression coefficient
of regress equation
24 H i SR KT st
X1 1 -1.43875 0.0024**
Xz 1 0.445 0.1009
X3 1 -0.17875 0.4417
Xi? 1 -1.826875 0.0053**
XiXa 1 0.23875 0.4656
Xi1Xs3 1 -2.309375 0.0022**
X2 1 0.64875 0.0938
XaX3 1 -0.08125 0.7975
Xa? 1 -1.614375 0.0082**
5 [0 U5 i 7 0.592677
YoE 2 HL 97.07%

P ***p < 0.001; ** p < 0.01; * p <0.05.
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Table 4 Variance analysis of regression equation
[EPERT HBE P F{H KT FIRE
YR I 3 0.3837 17.46 0.0092**
555 3 0.5466 24.87 0.0048**
A H I 3 0.0404 1.84 0.2804
pSyCIlE] 9 0.9707 14.72 0.0099**
D *** p < 0.001, ** p< 0.01, *p<0.05.
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