
Green Engineering of Calcium Alginate Microcapsules Loaded with Vanillin-

Chitosan Complex for improving biosafety and bioavailability

Sheng Gonga*, Fangsheng Xua, Haiyan Liaoa, Heyang Suna, Chaoqiang Huanga**, 

Xinhua Zhoua,b, Murtaza Hasana***, Sundaram Gunasekaran c****

a College of Chemistry and Chemical Engineering, Zhongkai University of Agriculture 

and Engineering, Guangzhou 510225, Guangdong, China.

b Guangzhou Key Laboratory of Efficient Utilization of Agrochemicals, Zhongkai 

University of Agriculture and Engineering, Guangzhou 510225, China.

c Department of Biological Systems Engineering, University of Wisconsin–Madison, 

Madison, WI53706, USA

Authors for correspondence: 

*Sheng Gong

E-mail: gshengjx@163.com

** Chaoqiang Huang

E-mail: 823155131@qq.com

***Murtaza Hasan

E-mail: murtaza@zhku.edu.cn

****Sundaram Gunasekaran

E-mail: guna@wisc.edu

Supplementary Information (SI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2025

mailto:823155131@qq.com
mailto:murtaza@zhku.edu.cn


Fig. S1 SEM images of single factor experiment: (a) concentration of Ca2+, (b) Span 80 content of oil 
phase, (c) concentration of SA, (d) VCSB-Zn(II) to SA ratio.



Table S1 Fitting parameters of released curves

Parameters
Kinetic model Equation Materials

K1 K2 R2

Zero-order 𝑦= 𝐾1𝑡+ 𝐾2 Zn(OAc)2

chitosan-Zn(II)

VCSB-Zn(II)

CA@VCSB-Zn(II)

0.1105

0.0820

0.1502

0.2586

71.6667

37.7368

44.4558

5.6183

0.2141

0.3345

0.5163

0.8853

First-order 𝑦= 𝐾2[1 ‒ 𝑒( ‒ 𝐾1𝑡)] Zn(OAc)2

chitosan-Zn(II)

VCSB-Zn(II)

CA@VCSB-Zn(II)

0.1401

0.0592

0.0294

0.0036

95.2859

55.5991

79.3247

120.1938

0.9950

0.9830

0.9823

0.9408

Higuchi 𝑦= 𝐾1𝑡
1
2 Zn(OAc)2

chitosan-Zn(II)

VCSB-Zn(II)

CA@VCSB-Zn(II)

7.2161

4.1555

5.6857

4.2111

-

-

-

-

-0.3155

0.1048

0.5631

0.8478

Korsmeyer-Peppas 𝑦= 𝐾2𝑡
𝐾1 Zn(OAc)2

chitosan-Zn(II)

VCSB-Zn(II)

CA@VCSB-Zn(II)

0.0305

0.0999

0.1951

0.7577

81.9421

27.8614

1.0748

33.1935

0.9997

0.9842

0.9735

0.9151


