
Accepted Manuscript

Enhanced stability of an emulsion enriched in unsaturated fatty acids by dual natural
antioxidants fortified in both the aqueous and oil phases

Xinyi Wang, Chune Zhu, Tingting Peng, Wurihan Zhang, Jianpan Zhang, Hu Liu,
Chuanyu Wu, Xin Pan, Chuanbin Wu

PII: S0268-005X(17)31363-2

DOI: 10.1016/j.foodhyd.2018.02.012

Reference: FOOHYD 4271

To appear in: Food Hydrocolloids

Please cite this article as: Xinyi Wang, Chune Zhu, Tingting Peng, Wurihan Zhang, Jianpan Zhang, Hu
Liu, Chuanyu Wu, Xin Pan, Chuanbin Wu, Enhanced stability of an emulsion enriched in unsaturated
fatty acids by dual natural antioxidants fortified in both the aqueous and oil phases,  Food Hydrocolloids 
(2018), doi: 10.1016/j.foodhyd.2018.02.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.foodhyd.2018.02.012


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Enhanced stability of an emulsion enriched in unsaturated fatty acids by 1 

dual natural antioxidants fortified in both the aqueous and oil phases 2 

 3 

Xinyi Wang1,5, ξ, Chune Zhu 2, ξ, Tingting Peng1, Wurihan Zhang1, Jianpan Zhang1, Hu Liu3, 4 

Chuanyu Wu4, Xin Pan1,*, Chuanbin Wu1 5 

 6 

1 School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, PR China 7 

2 Institute for Biomedical and Pharmaceutical Sciences, Guangdong University of Technology, 8 

Guangzhou 510006, PR China 9 

3 School of Pharmacy, Memorial University of Newfoundland, St. John's, Newfoundland and 10 

Labrador A1B 3V6, Canada 11 

4 Department of Chemical and Process Engineering, University of Surrey, Guildford, Surrey 12 

GU2 7XH, United Kingdom 13 

5 Guanghua School of Stomatology, Hospital of Stomatology, Sun Yat-sen University, 14 

Guangzhou 510055, PR China 15 

 16 

* Corresponding author: Xin Pan Ph.D. 17 

School of Pharmaceutical Sciences, Sun Yat-Sen University No. 132, Waihuan East Road, 18 

Guangzhou Higher Education Mega Center, Guangzhou 510006, China 19 

Tel.: +86 20 39943427; Fax: +86 20 39943115. 20 

E-mail address: pxin_1385@163.com 21 

ξ The authors contributed equally to this work 22 

 23 

Abstract 24 

Emulsions containing unsaturated fatty acids (UFAs) have potential in the 25 

treatment of clinical malnutrition. However, the stability of UFAs is a major problem 26 

due to the presence of double bonds, which are susceptible to oxidation, leading to the 27 

loss of nutrition and even resulting in side effects. The factors that affect the UFAs are 28 

complex, and the protective effect of single antioxidant is not satisfactory. The goal of 29 

the study was the development of UFA-enriched oil-in-water (O/W) emulsions with 30 

improved stability, simultaneously employing a hydrophilic (catechol) and a 31 

hydrophobic (tocopherol) antioxidant, and then to investigate the stabilization 32 

mechanisms of catechol and tocopherol for emulsions. The emulsions obtained in this 33 

study showed uniform nanoscale droplets and good storage stability for three months 34 
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