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Abstract: Mycotoxins are naturally occurring toxins produced by certain types of fungi that 
contaminate food and feed, posing serious health risks to human and livestock. Photosensitization 
is a light-based technique, which has emerged as a novel and promising green technology to control 
microbial growth in food and feed. This study aimed to evaluate the effect of solvent medium 
including ethanol (EtOH), 50% (v/v) propylene glycol (PG), 20 % (v/v) tween 20 (TW-20), and 20 % 
(v/v) tween 80 (TW-80), on curcumin-mediated photosensitization to inactivate Aspergillus flavus 
spores in vitro and on the surface of yellow and white maize kernel and flour. Results showed a 
reduction in the phototoxic activity of curcumin in TW-20 and TW-80. However, curcumin-based 
photosensitization using EtOH and PG as solvents led to a significant decrease in the colony forming 
ability of A. flavus spores in vitro, up to 2.04 and 3.33 log colony-forming unit (CFU), respectively. 
Interestingly, fungal growth was delayed in photosensitized maize kernel and flour for 14 and 7 
days, respectively, which were stored at 25 °C. Consequently, no Aflatoxin B1 (AFB1) was detected 
in maize kernels after 20 days of storage at 25 °C, whereas accumulation of the toxin was reduced 
by 91% in photosensitized flour. Thus, photosensitization showed to be a potential alternative to 
reduce A. flavus contamination on maize kernel and flour, giving rise to low concentrations of AFB1. 
This technique has the potential for use in feed applications resulting in the reduction of post-
harvest losses in maize. 

Keywords: curcumin; maize; mycotoxins; photosensitization  

 

Author Contributions: R.N. conducted the experiments and wrote the manuscript. Y.S., M.S.D. and H.T.H. 
supervised, corrected and revised the manuscript.  

Funding: This research received no external funding.  

Acknowledgments: The authors would like to thank the Australian Government for Australia Awards 
Scholarship (AUSAID-DFAT), as well as the University of Queensland and the Department of Agriculture and 
Fisheries.  

Conflicts of Interest: The authors declare no conflict of interest.  

 

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).c 

 


