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Text S1 - Absorption maxima and extinction coefficients of standard astaxanthin in ME:C2n (n=1-5) mixtures (ME:AA mixtures).
[bookmark: _Hlk160464415]To assess the astaxanthin (AST) content of ME:AA extracts by visible spectroscopy, the wavelengths of absorption maxima and relevant molar extinction coefficients of standard AST were first determined in a conventional solvent (acetone) and in ME:AA mixtures. Three independent acetone solutions at a given concentration of synthetic (all-E)-AST were prepared and their absorption spectra were acquired in the range 300-700 nm. The absorption maximum appeared at 476 nm and the molar extinction coefficient at this wavelength was found to be 122 ± 3 mM-1cm-1. This value is in line with the percent extinction coefficient (A1%) of 2100 100 mL g-1cm-1 (corresponding to 125 mM-1cm-1), which represents the rounded off average value employed by De Bruijn et al. [1]. Suitable aliquots of standard AST acetone solutions were withdrawn, and the solvent was evaporated by a gentle nitrogen stream. Then, each aliquot of the dried AST was dissolved in an equal volume of ME:AA mixtures and the visible spectrum of the resulting solution was recorded. The relevant molar extinction coefficient of AST at the wavelength of maximum absorption was obtained known the molar extinction coefficient in acetone at 476 nm, according to the following formula:

[bookmark: _Hlk139628829]where  is the molar extinction coefficient of AST at the peak wavelength λmax in the solvent x,  is the molar extinction coefficient of AST at 476 nm in acetone, and  and are the peak absorbance values for AST solutions at the same concentration in the solvent x and in acetone respectively. The wavelengths of maximum visible absorption and relevant molar extinction coefficients in acetone and ME:AA mixtures are reported in Table S1. These results highlighted that the maximum absorption occurs at 486 nm for all the binary mixtures used to dissolve the standard (all-E)-AST. Furthermore, ANOVA analysis indicated no significant differences in extinction coefficient values among ME:C2n (n=1-5) mixtures (p > 0.05).


[bookmark: _Hlk160463520]Table S1 - Wavelengths of maximum absorption (λmax) and relevant extinction coefficients (ελmax) of standard (all-E)-AST in acetone and in ME:C2n (n=1-5) mixtures.
	Solvent
	λmax (nm)
	ελmax (mM-1 cm-1) 

	Acetone
	476
	122 ± 3

	ME:C2
	486
	123 ± 7

	ME:C4
	486
	117 ± 5

	ME:C6
	486
	112 ± 11

	ME:C8
	486
	119 ± 6

	ME:C10
	486
	117 ± 11




Figure S1 – Time course of the relative absorption intensity at the peak wavelength of the shrimp shell extracts obtained with acetone (black plot), ME:C10 (red plot) and acetic acid (blue plot) kept at 25 °C in the dark (A), at 60 °C in the dark (B) and at 25 °C in the light (C). The peak wavelengths were: 476 nm for acetone, 480 nm for ME:C10 and 477 nm for C2.
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Figure S2 – ATR-FTIR spectra of menthol (a), decanoic acid (b), the upper layer separated by centrifugation of an α-CD stabilized ME:C10-in-water emulsion (c), the ME:C10 mixture vigorously stirred with distilled water and subsequently separated by centrifugation (d). (a) and (b) spectra were obtained by pressing onto the diamond the relevant pulverized solid compounds. (c) and (d) spectra were obtained layering 20 μL of the liquid samples.
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Figure S3 – ATR-FTIR spectra of dry films obtained by casting/evaporation of: (a) aqueous suspension prepared adding decanoic acid (0.056 g/mL final concentration) to a 0.1 g/mL α-CD solution, (b) decanoic acid aqueous solution (0.056 g/mL), (c) lower aqueous layer separated by centrifugation of an α-CD stabilized ME:C10-in-water emulsion.
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