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Resear ch on ultrasonic assisted extraction of chlorophyll a from
Spirulina powder

FANG Jia-Xiang*, LI Yue-Bin, QIU Qing-Lian, CAl Wei-Jiang
(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To optimize the ultrasonic assisted extraction of chlorophyll a from Spirulina powder.
Methods The orthogonal experimentof 4factors and3 levels was designed. The extraction time, extraction solvent
concentration , solid-liquid ratio and extraction temperature were regraded as the 4 experimental factors with each
experimental factor designedfor 3levels. The optimum extraction conditions were carried out by analyzing the means
and extreme values. Results The optimum process conditions were as follows: the ultrasonic time was 50min,
ethanol concentration was 80%, ultrasonic temperature was 35 ‘C and solid-liquid ratio was 35: 50 (m:V), which could
achieve good extraction effect. The concentration of ethanol and time wereknown as the main influencing factors
fortheextraction of chlorophyll a, followed by ultrasound temperature and liquor ratio. Conclusion The
ultrasound-assisted extraction conditionscreened in this study is accurate, reproducible, which is suitable for the
determination of chlorophyll ain Spirulina powder.
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Tablel Effect of solvent extraction on the extraction

50% 50% 33 IEXIZITLILE
a (9/kg) 121 7.9 6.1 438
) , 4 3
) 4 5
, , , 4
2, 2 , 30 , 6
&2 BAEREXRRAFN
Table2 Effect of ultrasonic time on the extraction
(min) 10 20 30 40 50 60 70
(g/kg) 9.8 10.9 124 12.3 12.6 12.2 125
R"3 CEEREXRIROFN
Table3 Effect of ethanol concentration on the extraction results
(%) a  (gkg) (%) a  (gkg) (%) a  (gkg)
10 0.1 55 11.3 80 12.8
20 0.2 60 12 85 12.7
30 0.5 65 12.3 90 12.6
40 3.8 70 124 95 124
50 7.9 75 125 100 12.5
F4 AEZIKFERR
Table4 Orthogonal table of 4 factorsand 3 levels
(min) (%) () (mg:mL)
1 40 60 30 25:50
2 50 80 35 30:50
3 60 100 40 35:50
*5 EXXWHER
Table5 Orthogonal test results
(min) (%) () (mg:mL) (g/kg)
1 40 60 30 25: 50 114
2 40 80 35 30:50 12.3
3 40 100 40 35:50 11.9
4 50 60 35 35:50 12.0
5 50 80 40 25:50 12.7
6 50 100 30 30:50 12.2
7 60 60 40 30:50 11.7
8 60 80 30 35:50 125
9 60 100 35 25:50 12.1
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Table6 The meansand extreme valuesof influence factors at the corresponding level

(g/kg) Q)

(8)

© )

1 11.867

2 12.3

3 121

0.433

11.7

125

12.067

0.8

12.033 12.067

12.133 12.067
121 12.133

0.1 0.066

RT7T BEEER(n=6)
Table7 Resultsof precision (n=6)

1 2

3

4 5 6 RSD(%)

a (g/kg) 12.23 11.92

11.93

12.21 12.35 12.15 1.9

x8 REMER
Table8 Resultsof stability

(min) 0 10 20

30

60 90 120 RSD(%)

a (9/kg) 12.15 12.18 12.21

12.2

1213 12.18 12.41 0.8
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