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Optimization of Ultrasonie Microwave Coordinative Extraction of
Chlorophyll a from Blue Algae by Response Surface Methodology

YIN Tengl, TAO Wen—yi*l, MIAO Heng—fengz, SHI Qiang1
(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China; 2. School of Environment and Civil Engi-
neering, Jiangnan University, Wuxi 214122 China)

Abstract: On the basis of the results of single factor experiments, the ethanol concentration,
extraction time and the ratio of liquid volume to solid mass were selected as independent variables
to optimize the extraction process parameters for chlorophyla from blue algae. by using central
composite design and response surface analysis. the optimum conditions were achieved and listed
as follows: 86% ethanol, extraction time 133 s and volume of liquid to solid mass ratio 16: 1
(mL/g), microwave power 250 w. Under the optimum conditions, the extraction yield of

chlorophyl+a achieved at (2.686%0.013) mg/ g.
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Tab. 1 Variables and levels in response surface design

X ( X, X(
) % ( ) /s ) / (mLt g)
-1 80 60 59
0 120 15
1 100 180 25
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Tab. 2 Arrangement and experimental results of response surface central composite design
a
/
A c ! % /s / (mL: g) (mg/g)
1 -1 -1 0 80 60 15 1.873
2 1 -1 0 100 60 15 0.837
3 -1 1 0 80 180 15 2.082
4 1 1 0 100 180 15 1.193
5 -1 0 -1 80 120 5 1.939
6 1 0 -1 100 120 5 1.262
7 -1 0 1 80 120 25 2.145
8 1 0 1 100 120 25 0.959
9 0 -1 -1 90 60 5 2.030
10 0 1 -1 90 180 5 2.079
11 0 -1 1 90 60 25 1.883
12 0 1 1 90 180 25 2.058
13 0 0 0 90 120 15 2.260
14 0 0 0 90 120 15 2.249
15 0 0 0 90 120 15 2.448
16 0 0 0 90 120 15 2.354
17 0 0 0 90 120 15 2.395
3 a
Tabh.3 ANOVA of RSM for (h}-a yield
M odel A B c AB AC BC A B, G Lack of Fit
4.05 1.79 0. 078 8. 778E- 3 5.402E- 3 0. 065 3. 969E- 3 1.73 0.18 0.065 0. 016
9 1 1 1 1 1 1 1 1 1 3
0.45 1.79 0. 078 8. 778E- 3 5.402E- 3 0. 065 3. 969E- 3 1.73 0.18 0.065 5.215E- 3
F 69.61 271.74 12.05 1.36 084 10.03 0. 61 267.56 27.23 10. 08 0.71
P <0.0001 <0.0001 00104 0.2818 0.39 8 0.0158  0.4588 <0.0001  0.0012 0.0156 0.5967
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Fig. 7 3D surface and contour plots showing the effect of different variables on Chta yield
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Tab.4 Comparison of several extraction methods
/min -a /mg/g
180 - 2 2.411£0.008
CO, 180 CO 2 0.420%0.104
60 - 2 0.897%0.044
3 - 2 2.274£0.020
- 2.3 - 2 2.686%0.013
(2 686%0 013) mg/ g
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