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Spherical Evaporative Crystallization of Luteolin in Presence of Polymers
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Abstract: For uniform evaporative crystallization, it is important to appropriately control the degree of supersaturation
of each solution position by the evaporation rate. In this study, uniform spherical crystals were obtained by conducting
polymer-induced crystallization in the evaporation system of controlled air flow. In the evaporation system, mixture solu-
tion of luteolin and ethyl cellulose was evaporated for crystallization, and uniform circular crystals were formed in the
order of evaporation. Depending on the degree of volatility of the solvent, the moving rate of the substrate should be con-
trolled. The higher the concentration of the solution, the thicker the crystals were produced. When ethyl cellulose was
added, the morphology of the luteolin crystals changed into the form of agglomerated tiny clusters, and the crystallinity
decreased. As a result, the crystallization of luteolin in presence of a polymer, which can be used to prepare a unique form
of complex crystals, expects various applications of luteolin.
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Figure 1. Home-made apparatus of evaporative crystallization with
controlled air flow for the polymer-directed crystallization of poly-
phenols.
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Figure 2. Schematic diagram of controlled evaporative crystalliza-
tion showing developed temperature gradient (hot: red; cold: blue).
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Figure 3. Crystals of luteolin (5 wt%) prepared by evaporation: (a)
moving speed=0 pum/s; (b) 10 um/s; (c¢) 30 um/s [transmittance opti-
cal micrographs without (left) and with (right) crossed polarizers].
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Figure 4. Crystals of luteolin (30 pm/s moving speed); concentra-
tion of luteolin in THF: (a) 3; (b) 5; (c) 7 wt% [transmittance optical
micrographs without (left) and with (right) crossed polarizers].
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Figure 5. Crystals morphologies of (a) luteolin; (b) luteolin:ethyl
cellulose=10:1 [transmittance optical micrographs without (left) and
with (right) crossed polarizers].
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Figure 6. SEM images of crystals morphologies of (a) luteolin; (b)
luteolin:ethyl cellulose=10:1.
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Figure 7. X-ray diffraction (XRD) prepared by evaporation of (a)
luteolin; (b) luteolin:ethyl cellulose=10:1.
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