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Preparation and Application of Particulate Emulsifier of
Coumarin Modified Hyaluronic Acid
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(Key Laboratory of Food Colloids and Biotechnology of Ministry of Education, School of Chemical and
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Abstract ; By using 7-(2-hydroxyethoxy)-4-methylcoumarin(HEMC) hydrophobic modified hyaluronic acid (HA) ,
photosensitive amphiphilic macromolecules (HA-HEMC) were prepared and HA-HEMC colloidal particles were
obtained by self assembly. The structure and substitution degree of HA-HEMC were characterized by hydrogen
nuclear magnetic spectra and UV-Vis spectrophotometer. The properties and morphologies of HA-HEMC colloidal
particles were characterized by dynamic light scattering, nanoparticle size analyzer and transmission electron
microscopy. Additionally, HA-HEMC colloidal particles were applied as the particulate emulsifier to stabilize oil-
water interface and the emulsification performance of HA-HEMC colloidal particles in different conditions, such as
mass concentration of colloidal particles, oil type, pH value and salt concentration in aqueous phase were
investigated. Results showed that HA-HEMC were able to form spherical colloidal particles with the average
diameter of 263 nm in selective solvent and HA-HEMC colloidal particles could stable oil-in-water Pickering
emulsions in the broader range of pH(3~11) and various concentrations of NaCl. In addition, the colloidal particles
were able to stabilize variety of oil-water system.

Key words: hydrophobic modified hyaluronic acid; photosensitive amphiphilic macromolecule; self-
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e VRS IMA 0. 66 g(3.19 mmoD DCC F1 0. 26 g(2. 16 mmol) DMAP, 7£ 60 °C R4k 2 h LLiEfk
TR BE AR 1. 07 g(4. 86 mmol) HEMC it AF| F ik s W H . 78 60 ‘C NI 48 hy 455 .
Tl 8 R 25NV R T R AT UUE LB L M R E R 2 R, B0 R EAR A 10~15 mL DMSO
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Fig. 1 Schematic illustration of synthesis of HA-HEMC(a) and the perparation and the oil-in-water interfacial
behavior of HA-HEMC colloidal particles(b)
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Fig.5 The absorbance change of the HA-HEMC solutions with ¢(H;O) increase(a) ;the hydrodynamic radius and
distribution of HA-HEMC colloidal particles(b) (Inset: TEM image of HA-HEMC colloidal particles)
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Fig. 6 Particle size and Zeta potential of HA-HEMC colloidal particles with different pH value(a) and salt concentration(b)
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Fig. 7 The change of UV-Vis spectra(a) and UV absorption intensity of HA-HEMC colloidal particles solution with
different irradiation time(b) ; Schematic illustration of the photo-dimerization of HA-HEMC(c)
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Fig. 8 Appearance of emulsions(A) and optical microscope images(B) of the emulsion droplets stabilized by HA-HEMC

aqueous solution with different mass concentrations
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Fig. 9 Appearance of emulsions(A) and optical microscope images(B) of the emulsion droplets stabilized by

HA-HEMC aqueous solution with different oil types
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Fig. 10  Optical microscope images(A) and the mean diameter(B) of emulsion droplets stabilized by HA-HEMC

aqueous solution with different pH values
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solution with different concentrations of NaCl
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