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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 

http://fjour.blyun.com/views/specific/3004/FJourDetail.jsp?dxNumber=165238966887&d=45F4B1697C33FEE1B581C078B033975F&s=composite+nanoparticle
../../../../æœ‰é�
../../../../æœ‰é�
http://fjour.blyun.com/views/specific/3004/FJourDetail.jsp?dxNumber=165235880685&d=0A03D6956849DE5B6B07008F72DD361F&s=antibacterial+activity
mailto:phdsun@163.com
file:///D:/æ��é��/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
file:///D:/æ��é��/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
file:///D:/æ��é��/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
../../../../æœ‰é�
../../../../æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
../../../../æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�
file:///D:/æ��é��/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
../../../../æœ‰é�
file:///H:/æœ‰é�
file:///H:/æœ‰é�


Download English Version:

https://daneshyari.com/en/article/5156756

Download Persian Version:

https://daneshyari.com/article/5156756

Daneshyari.com

https://daneshyari.com/en/article/5156756
https://daneshyari.com/article/5156756
https://daneshyari.com

