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Abstract: To comprehensively use Antarctic krill resources, four acidic deep eutectic solvents were prepared for
astaxanthin extraction. The optimization of the extraction considered the recycling of solvents and stability and antioxidant
capacity of the extraction solution. Moreover, the extraction residue was used as a biosorbent. The enhancement of the acidity
of deep eutectic solvents significantly increased the extraction efficiency of astaxanthin. The content of astaxanthin obtained
by the deep eutectic solvent DL-menthol:acetic acid (MAA) under optimized conditions [extraction temperature: 25°C ;
extraction time: 1 h; solid-liquid ratio 1:10 (g/mL)] was 222.96 mg/kg, with good solvent recycling and antioxidant ability.
The DL-menthol:caprylic acid (MOA) extract showed favorable color and concentration stability at 4 C . A strong positive
correlation (average R>0.9) was identified between the chromatism values observed in the deep eutectic solvent extracts and
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the corresponding astaxanthin concentrations during storage. The extraction residue was rough and porous, and the adsorption

rate of the anionic dye Congo red reached 70%. This study provides valuable technical details for the selection and design of

solvents for the extraction of natural astaxanthin and the efficient utilization of Antarctic krill.
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Table 2 Kinetic parameters of astaxanthin in different temperatures and solvents

R — i 4
BE/C PRI
ko R ky R tina
—A T -0.008 6 0.9859 -0.062 2 0.9759 11.14
¥ Bz -0.006 5 0.9897 -0.1352 0.9849 5.13
MAA -0.001 0.926 7 -0.035 0.977 19.80
! MPA -0.001 4 0.9305 -0.034 0.969 6 20.39
MVA -0.001 09722 -0.024 2 0.9939 28.64
MOA -0.000 7 0.942 1 -0.019 8 0.938 4 35.01
------ —A Tk -0.009 8 0.958 0 -0.008 0 0.907 0 8.66
¥ &% -0.007 2 0.996 5 -0.1558 0.984 0 4.45
MAA -0.002 3 0.854 -0.077 3 0.942 5 8.97
» MPA -0.001 4 0.9799 -0.068 9 0.986 6 10.06
MVA -0.002 2 0.9256 -0.0592 0.943 3 11.71
MOA -0.001 2 0.961 6 -0.040 5 0.989 17.11
------ ¥ B -0.001 8 0.8770 -0.1912 0.968 4 3.63
MAA -0.002 3 0.662 7 -0.100 2 0.934 1 6.92
50 MPA -0.002 1 0.0619 -0.093 7 0.628 9 7.40
MVA -0.001 3 0.8172 -0.08 0.9557 8.66
MOA -0.002 0.8254 -0.065 7 0.948 6 10.55
xR 3 NERMRESHESHNXR
Table 3 Relationship of the astaxanthin concentration and color parameters
BE/C  RIEA e Az R
ZA T »=0.130 11+0.004 1.*-0.004 72a*-2.35 068E-4b* 0.9423
ki y=-0.300 19+0.005 4.*-0.011 43a*+0.001 225* 0.883 4
MAA »=0.163 34-0.001 71L.*-6.001 71E-54*+2.877 01 E-4b* 0.9813
* MPA »=0.081 5-0.001 33L*+0.001 36a*+2.580 24E-4b* 0.9233
MVA »=0.101 21-4.613 73E-4L*+0.003 964*-0.002 06b* 0.976 6
MOA y=-0.070 28+4.935 54E-4L*+8.901 85E-4a*+8.886 6E-4b* 0.8675
—ZA TR );(-)-..02101+0.0038&;“-:%-5.00608E—4a*.:(-)-.-(-)0169b* O-j954 5
B »=0.396 78-0.003 88L*-0.002 13a*+1.993 S5E-4b* 0.949 7
MAA »=0.121 9-0.001 89L*-0.001 61a*+0.001 57b* 09183
2 MPA y=-0.087 99+4.879 48E-4L*+0.001 56a*+6.148 89E-4b* 0.940 2
MVA »=-0.066 67+2.520 72E-5L*+0.001 43a*+7.214 09E-4b* 0.978 4
MOA y=0.011 25-4.048 05E-4L*+8.223 06E-4a*+5.252 8E-4b* 0.986 7
e y=0.001 61*+0.003 19a*-4.383 06E-4b* 0.984 1
MAA y=-0.147 72+0.001 5L*+6.090 48E-4a*+7.324 35E-4b* 0.8950
50 MPA »=-0.098 59+8.789 01E-4L*-6.897 35E-5a*+8.806 03E-4b* 0.9233
MVA »=0.150 16-0.001 62L*-1.082 51E-4a*-8.545 79E-5b* 0.989 5
MOA »=-0.008 15-5.418 71E-6L*-3.647 87E-4a*+8.843 02E-4b* 09777
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