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Thermo-sensitive Pickering Emulsions Based on Chitosan/Sodium

Hyaluronate Colloids and Their Application in Biocatalysis
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Abstract: In this paper, a thermo-sensitive Pickering emulsion was prepared using self-assembled colloidal parti-
cles loaded-lipase as emulsifiers and n-hexadecane as oil phase. Through changing the temperature, the lipase at
the interface of Pickering emulsion droplets is easy to be recycled. Firstly, lipase and negatively charged sodium
hyaluronic acid (HA) were added into positively charged chitosan (CS) solution. The self-assembled lipase (@
chitosan/sodium hyaluronate colloidal particles (CRL @ CS/HA CPs) are formed because of the electrostatic
interactions between CS, HA and CRL. The lipase was loaded in the colloidal particles and its stability was
improved. To construct a thermo-sensitive Pickering emulsion, the prepared CRL@ CS/HA CPs was used as
stabilizer, and n-hexadecane as oil phase. By changing the temperature, the oil phase undergoes solidification
and dissolution, realizing the separation of oil and water and thus the recycling of CRL@CS/HA CPs.
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Figure 1 Preparation of thermo-sensitive Pickering emulsion based on CRL@CS/HA CPs and its application in the

biocatalysis
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Figure 4

Digital photographs and optical microscope images of Pickering emulsions stabilized by CS CPs (a),

CRL/CS CPs (b) and CRL@CS/HA CPs (c) . respectively. Fluorescence microscope image of Pickering emulsions
stabilized by CRL@CS/HA CPs (d). The concentrations of CS CPs, CRL/CS CPs and CRL@CS/HA CPs were

2.0 mg+emL~'. The pH values of the solutions were 4.5. The V; : V

was 1 1.
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Table 1 Mean diameters of the Pickering emulsion droplets, oil-water interface areas and emulsion indexes of the Pickering

emulsion stabilized by CS CPs, HA/CS CPs and CRL@CS/HA CPs. Hydrolysis yield and specific activity of Pickering

emulsion interface.

a5 B RAR 1 7K v T AR FLILFE L 7K fife 2 HG
(pm) (m?) [¢2) %) (Uemg b
CS CPs 210.91 0.0853 58. 88 1.78 —
CRL/CS CPs 63. 56 0.2832 81.00 87. 34 1. 66
CRL@CS/HA CPs 165. 21 0. 1089 74.88 92.19 1.75

AR WAL S IR S 37 °C L SR IE] R 60 min,
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concentration of CRL@CS/HA CPs solution was 2. 0 mg+mL ™" and the pH values of the aqueous solutions were 4. 5.
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Figure 6

(a) Digital and optical microscope images of Pickering emulsions at different pH values. All the scales are

200 pm. (b) Mean diameter, oil-water interface area and emulsification index at different pH values. (¢) Hydrolysis yield

and specific activity of Pickering emulsion at different pH values. The reaction temerature was 37 C and the reaction time

was 60 min. Vi ¢ V... was 13 1.
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Figure 7

(a) Digital photographs and optical microscope images of Pickering emulsions at different V; ¢ V.. ratios. All the

scales are 200 pum;(b) The mean diameter of Pickering emulsion droplets, oil-water interface area and emulsification index at dif-

ferent Vg ¢ V.. ratios; (¢c) Hydrolysis yield and specific activity of Pickering emulsion at different V; + V... ratios.
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Figure 9

(a) Hydrolysis yield and specific activity of Pickering emulsion for olive oil at different reaction tempera-

tures; (b) Hydrolysis yield of Pickering emulsion at different time. The pH of solution was 4. 5. The concentration

of CRL@CS/HA CPs was 2.0 mgemL ™. Vi Vi

was 1 ¢ 1.
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2.0 mgemL
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Table 2 Comparison of immobilized lipase and catalytic effect of olive oil by several different methods

15 R 15t KR WE e

% (Uemg D) SCHik

CRL@CS/HA CPs Pickering emulsion Adsorb 94. 8 1.815 A3
FcCOC,, N it SiO, ik Adsorb 90. 0 — [32]
rGOB4@CRL Adsorb 89.7 — [33]

e R bR/ I 4 Adsorb — 0.56 [34]

The silica-based materials: SnS23 Adsorb — 0.268 [35]

B Rk e Adsorb — 0. 166 [36]

Mesoporous fibrous silica nanoparticles (MSNPs) Glutaraldehyde as a bifunctional cross linker — 0. 700 [37]

Fe, 0, @Si0,-NH, /PAMAM

Glutaraldehyde as a bifunctional cross linker — 0. 395 [38]
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Figure 11

(a) Hydrolysis yield of CRL@CS/HA CPs for different oils at Pickering emulsion; (b) Hydrolysis yield

and specific activity of Pickering emulsion at different storage time of CRL@CS/HA CPs. The concentration of CRL

@CS/HA CPs was 2.0 mgemL ™",

were 37 “C and the reaction time was 60 min.
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