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Fig. S1. Chemical structure of [P4448]CF3COO, [P4444]CF3COO and the isomers of astaxanthin (from the top down: 3S, 3’S; 3R,3’S and 3R,3’R, respectively).
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Fig.S2. The HPLC chromatogram of standard astaxanthin and extracted astaxanthin. The same peaks of figure S2 (a and b) is 3S,3’S-astaxanthin, 3R,3’S-(meso)-astaxanthin, and 3R,3’R-astaxanthin, respectively. The peaks in the range of 2.3 to 3.4 minutes are the typical peaks of solvents.
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Fig.S3. The color parameter L*, a*, b* of the [P4444]CF3COO-water extracted astaxanthin at storage temperatures of 303 K-333 K.

Table S1

Concentration of Ast in IL-rich phase and aqueous phase at different temperatures.

	Temperature
	[P4444]CF3COO
	
	[P4444]CF3COO
	

	
	C(IL)
	C(water)
	K
	C(IL)
	C(water)
	K

	298.15
	0.070
	0.018
	3.89
	0.034
	0.014
	2.43

	308.15
	0.105
	0.017
	6.18
	0.074
	0.017
	4.35

	313.15
	0.100
	0.022
	4.55
	0.049
	0.015
	3.27

	318.15
	0.045
	0.013
	3.46
	0.026
	0.011
	2.36

	323.15
	0.033
	0.019
	1.74
	0.011
	0.007
	1.57


Temperature: K; concentration: μg/ml; K: partition coefficient.

Table S2

Interaction of astaxanthin with the [P4448]CF3COO system

	System
	Ecomplex(*103kcal/mol)
	EAst(*103kcal/mol)
	EIL(*103kcal/mol)
	Eint(kcal/mol)

	[P4448] +-As
	-1873.5479
	-1164.6782
	-708.8376
	-32.09

	CF3COO--As
	-1494.9598
	-1164.6718
	-330.2543
	-33.582
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