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Abstract: Lecithin, a type of surfactant, can self-assemble into spherical (or ellipsoidal) reverse micelles in
nonpolar organic solvents such as hexane. When a sugar alcohol like D-sorbitol is added to a lecithin solution,
the spherical reverse micelles can convert into reverse cylindrical micelles as their length increases in one
direction. This transformation can lead to changes in rheological properties, such as an increase in viscosity,
when the number and length of the formed reverse cylinders are enough to entangle with each other. Although
sugar alcohols have very low solubility in organic solvents, they can dissolve when present with lecithin
through hydrogen bonding with the hydrophilic head of lecithin. This study aims to analyze in detail the
characteristics of reverse cylindrical micelles and the associated rheological changes in a lecithin and sugar
alcohol mixture with the addition of methanol using small angle X-ray scattering and rheological measurements.
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2.4. Small angle X-ray scattering (SAXS)
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Figure 1. (a) SAXS spectra (Intensity / vs. wave-vector ¢) of
lecithin/D-sorbitol mixtures in hexane as a function of methanol
volume. (b) Pair distance distribution functions, p(r), corresp-
onding to the lecithin/D-sorbitol mixtures in hexane as a func-
tion of methanol volume. The lecithin concentration is fixed at
30 mM.
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Figure 2. (2) Steady shear rheology and (b) zero-shear viscosity
(o) measured in the lecithin/D-sorbitol mixtures in hexane con-
taining methanol. The lecithin concentration is fixed at 30 mM.
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Figure 3. Dynamic rheology data (elastic modulus (G') and
viscous modulus (G”) as a function of frequency (@)) of leci-
thin/D-sorbitol mixtures in hexane. The lecithin concentration is
fixed at 30 mM.
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