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Extraction of Astaxanthin from Shrimp Shells by Ethanol /(NH, ),SO, Aqueous Two-phase System

FENG Jin-hua, HE Zi-yuan, LIU Hong-ying et al (Hebei Agriculture University, Qinhuangdao, Hebei 066003 )

Abstract  Astaxanthin in shrimp shell was prepared by ethanol/ (NH, ),S0, aqueous two-phase method. The extraction conditions of astaxan-
thin from shrimp shell were explored. It was determined that ethanol solution was used, the solid-liquid ratio was 1:15, extracted for 3h and
twice, and the extraction effect was better. Astaxanthin was extracted by ethanol/(NH, ),S0, aqueous two-phase extraction. Astaxanthin was
mainly concentrated between the upper and lower phases. The optimum condition was that 20% (NH,),S0, : astaxanthin ethanol extract(v/v)
= 2.5:2.0, and the precipitation rate was 89.09%. By TLC and HPLC examination, all kinds of astaxanthin in astaxanthin extract can be
precipitated by aqueous two-phase extraction. This environmentally friendly method has potential application prospects in the large-scale sepa-

ration of astaxanthin.
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Table 1 Elution conditions of HPLC mobile phase gradient
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Fig.1 Effect of extraction time on astaxanthin extraction
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Fig.2 Effect of extraction times on astaxanthin extraction under

different solid-liquid ratio
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Table 2 Content of astaxanthin extracted by each material liquid ratio By . ug
FL FEIER 1K PR 2 K FEIER 3 K FEH 2 YA PR3 YRR
Extraction for Extraction for the Extraction for The sum of The sum of

Solid-liquid ratio

the first time second time

the third time 2 times extraction 3 times extraction

1:5 11.37 4.82
1:8 12.85 3.89
1:10 13.95 4.65
1:15 17.12 4.85
1:20 14.97 5.33

3.48 16.19 19. 67
3.08 16. 74 19. 82
3.12 18. 60 21.72
3.71 21.97 25.68
3.59 20. 30 23.89
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Table 3 Effect of 10% (NH, ),SO, and ethanol combination on the

phase formation
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A W B AR
FTKCHEE 10%RRE UK JEASA Volume
¥4 Anhydrous 10% Whether Phase ratio of
Group ethanol (NH,),S0, there is separation upper
mlL mL (NH,),S0, or not phase to
precipitation lower
phase
1 2.0 0.5 e PR -
2 2.0 1.0 # 7 —
3 2.0 1.5 A = 33.00
4 2.0 2.0 ¥ 7,§ —
5 2.0 2.5 T & —
6 2.0 3.0 i 7 —
7 2.0 3.5 ¥ o —
8 2.0 4.0 % e —
9 2.0 4.5 % 7 —
10 2.0 5.0 T 7 _
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Table 4 Effect of 20% (NH, ),SO, and ethanol combination on the

phase formation
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1 2.0 0.5 f e —
2 2.0 1.0 f I 13.00
3 2.0 1.5 Fel = 7.63
4 2.0 2.0 G I 4.30
5 2.0 2.5 g = 3.30
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Table 5 Effect of 30% (NH, ),SO, and ethanol combination on the

phase formation
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1 2.0 0.5 Pl & —
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3 2.0 1.5 el IE 5.40
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5 2.0 2.5 H I 2.00
6 2.0 3.0 ¥ = 1.00
7 2.0 3.5 g I 0.88
8 2.0 4.0 J = 0.82
9 2.0 4.5 oG I 0.67
10 2.0 5.0 Jc I 0.53
11 2.0 5.5 G N —
12 2.0 7.0 p = —
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Fig.3 Astaxanthin separation by two-phase system
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Table 6 Extraction effect of astaxanthin in aqueous two-phase system of 20% (NH, ),SO, and ethanol

a ERCERURGE | 0% 1A TR LU R A AR
Cro Astaxanthin ethanol ~ 20%(NH, ),SO, U h 47612"' Upper phase Upper phase astaxanthin Astaxanthin
sroup extract//mL mL PPer PRase A476 volume//mL content /| ng precipitation rate//%
1 6.0 6.0 0.123 9.30 4.84 88.74

2 6.0 7.5 0.112 9.90 4.69 89.09

3 6.0 9.0 0.243 11.10 11.41 73.45

T :Adze m = 1. 694
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Table 7 Extraction effect of astaxanthin in aqueous two-phase system of 30% (NH, ),SO, and ethanol

g AVEECLBHERE 0% A AR AT A U IR

G - Astaxanthin ethanol 30%(NH, ), 50, U h 47612'" Upper phase Upper phase astaxanthin Astaxanthin
sroup extract//mL ml PPer PRase A476 volume//mL content//g precipitation rate//%
1 4.0 6.0 0.279 5.00 5.90 16.19

2 4.0 7.0 0.217 5.15 4.73 32.81

3 4.0 8.0 0.167 5.41 3.82 45.74

4 4.0 9.0 0.218 5.22 4.81 31.67

5 4.0 10.0 — — — —
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Fig.4 HPLC chromatogram figure of astaxanthin extract solution
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Fig. 5 HPLC chromatogram figure of astaxanthin preparied by two—phase system
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Note: 1. Astaxanthin marker; 2. Sample prepared by two-phase sys-
tem; 3. Astaxanthin extract solution.
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Fig. 6 TLC analysis of astaxanthin
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