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Optimization of ultrasonic extraction technology of astaxanthin from
Haematococcus Pluvialis
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Abstract. Haematococcus pluvialis powder was used as raw material,ethyl acetate and ethanol(volume ratio 1:1)
was selected as the best extraction solvent. Taking astaxanthin yield as the evaluation index and ultrasound
power,extraction time,and extraction temperature as the factors,and fixing radio of solution to material 100:1,
the ultrasound method for extracting astaxanthin was researched. And then,based on the single factor
experiment, the optimum conditions to ultrasound extracting astaxanthin from Haematococcus pluvialis were got
by response surface methodology. The results showed that the effect of the extraction conditions was time >
temperature > ultrasound power , and the optimum extraction conditions were ultrasound power 200W , time
30min,temperature 25°C . Under this condition,the extraction rate could reach 1.045% and the content of
astaxanthin in Haematococcus pluvialis was 1.05%. The optimized model by RSM agreed well with practice.
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Table 1  The factors and levels
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Fig.1 Effect of differrent organic solvents
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Fig.2 Effect of ultrasonication power on the yield of ASTA
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Fig.3 Effect of ultrasonication time on the yield of ASTA
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Fig.4 Effect of ultrasonication temperature on the yield of ASTA
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Fig.5 Effect of solid-liquid ratio against astaxanthin

extraction yield
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Table 2 Experimental matrix and values of observed responses

SIS i A B C Y $EE (%)
1 -1 0 1 0.838
2 1 0 1 0.875
3 1 1 0 0.682
4 1 0 -1 0.713
5 0 0 0 0.994
6 0 0 0 1.08
7 0 0 0 1.05
8 0 -1 -1 0.455
9 1 -1 0 0.446
10 0 0 0 1.02
11 0 -1 1 0.568
12 -1 1 0 0.659
13 0 1 -1 0.719
14 0 1 1 0.881
15 -1 0 -1 0.645
16 0 0 0 0.934
17 -1 -1 0 0.426
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Table 3 ANOVA for response surface quadratic model
AR S YR Ryl H ¥ i FlE plE
i ei] 0.73 9 0.081 37.37 <0.0001 %
A 2.738E-003 1 2.738E-003 1.26 0.2987
B 0.14 1 0.14 62.93 <0.0001 %
C 0.050 1 0.050 22.83 0.0020%
AB 2.250E-006 1 2.250E-006 1.035E-003 0.9752
AC 2.402E-004 1 2.402E-004 0.11 0.7493
BC 6.002E-004 1 6.002E-004 0.28 0.6154
A2 0.13 1 0.13 59.45 0.0001 %
B? 0.35 1 0.35 159.77 <0.0001
c? 0.022 1 0.022 10.23 0.0151%*
ik 2e 0.015 7 2.173E-003
AU 2.738E-003 3 9.128E-004 0.29 0.8297
sl 0.012 4 3.119E-003
A 0.75 16
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Fig.6  Response surface 3D) showing the effect of ultrasonication
power (A) , extraction time (B) , and ultrasonication temperature (C)

on the response value of extraction yield
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Table 4 Comparison of different extraction methods
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