
Accepted Manuscript

Title: Development of chitosan-sodium phytate nanoparticles
as a potent antibacterial agent

Authors: Jie Yang, Hao Lu, Man Li, Jing Liu, Shuangling
Zhang, Liu Xiong, Qingjie Sun

PII: S0144-8617(17)31086-X
DOI: http://dx.doi.org/10.1016/j.carbpol.2017.09.053
Reference: CARP 12798

To appear in:

Received date: 29-7-2017
Revised date: 13-9-2017
Accepted date: 14-9-2017

Please cite this article as: Yang, Jie., Lu, Hao., Li, Man., Liu, Jing., Zhang,
Shuangling., Xiong, Liu., & Sun, Qingjie., Development of chitosan-sodium
phytate nanoparticles as a potent antibacterial agent.Carbohydrate Polymers
http://dx.doi.org/10.1016/j.carbpol.2017.09.053

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.

http://dx.doi.org/10.1016/j.carbpol.2017.09.053
http://dx.doi.org/10.1016/j.carbpol.2017.09.053


Development of chitosan-sodium phytate nanoparticles as a potent antibacterial agent 

Jie Yanga, Hao Lua, Man Lia, Jing Liub, Shuangling Zhanga, Liu Xionga, Qingjie Suna* 

aCollege of Food Science and Engineering, Qingdao Agricultural University (Qingdao, Shandong 

Province, 266109, China) 

bCentral laboratory, Qingdao Agricultural University (Qingdao, Shandong Province, 266109, China) 

*Correspondence author (Tel: 86-532-88030448, e-mail: phdsun@163.com) 

Highlights 

 Chitosan-sodium phytate nanoparticles were prepared by ionic gelation technique. 

 The nanoparticles were spherical with a size of 20–100 nm under optimal conditions. 

 High antibacterial activity of the nanoparticles against five bacteria was found. 

 The nanoparticles maintained superior acidic and thermal stability. 

 No cytotoxicity for normal liver cells was found for the developed nanoparticles. 

 

 

Abstract 

Chitosan nanoparticles have attracted considerable attention as a potential carrier for food and 

pharmaceutical applications. Herein, using natural sodium phytate as a gelation agent, we developed a new 

type of green and biocompatible chitosan nanoparticles. We discovered that the chitosan-sodium phytate 

nanoparticles exhibited potent antibacterial activities. The chitosan-sodium phytate nanoparticles prepared 

from low molecular weight (LMW, 140±7 kDa) and medium molecular weight (MMW, 454±21 kDa) 

chitosan were spherical. Under optimum conditions—with a ratio of LMW chitosan to sodium phytate of 

24:1 and MMW chitosan to sodium phytate of 21:1—the sizes of the LMW and MMW chitosan 

nanoparticles were 20–80 and 80–100 nm, respectively, as observed by transmission electron microscopy. 

The formation mechanism of chitosan nanoparticles occurred through both electrostatic interactions and 

hydrogen bonds. No cytotoxicity for normal liver cells was found in chitosan-sodium phytate nanoparticles 

measured by methyl thiazolyl tetrazolium assay. Furthermore, the antimicrobial assays indicated that the 

antimicrobial activity of the LMW chitosan nanoparticles was greater than that of MMW chitosan 

nanoparticles. The minimum inhibition concentration values and half inhibiting concentration of LMW 

chitosan-sodium phytate nanoparticles for Escherichia coli were 1.5 and 0.8 mg/mL, respectively. In 
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