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Assessing the use of chitosan and alginate based membranes with 

oregano essential oil and olive oil on quality of beef following 

packaging 
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Amvrosiadis2, Vangelis Economou1 
1
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3
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4
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Background. Edible coatings are used in food packaging to enhance quality and shelf 
life. Sodium alginate, chitosan and their emulsions with essential oils have the ability 
to form strong coatings in beef products, positively affecting their quality traits. 

Objective. To evaluate the microbiological, chemical, and organoleptic properties of 
beef products, coated with chitosan and alginate-based emulsions with oregano or 
olive oil and stored with vacuum packaging. 

Materials and Methods. Beef rump and thigh pieces were coated with 1.5% alginate 
or 1% chitosan films combined with oregano essential oil or olive oil and stored 
aerobically or under vacuum at 4oC. Microbiological (total mesophilic counts, total 
psychrophilic counts, lactic acid bacteria, Brochothrix thermosphacta), chemical 
(moisture, total fats, total proteins), texture and surface color evaluation were 
performed weekly for 21 days; evaluation of organoleptic properties was performed 
on the 21st day of storage. A two-way repeated measures ANOVA was performed to 
analyze the data. 

Results. Chitosan and vacuum packaging significantly affected the total mesophilic 
and psychrophilic counts. Alginate-based emulsions positively affected the growth of 
bacterial populations. Chemical composition of the meat pieces varied from 69%-
79.4% in moisture, 0.5%-8.4% in total fats and 19.1%-22.5% in total proteins. The 
surface colour of meat pieces coated with oregano oil film was darker compared to 
other treatments. 

Discussion and Conclusion. Chitosan edible coatings in combination with oregano 
essential oil and vacuum packaging are effective in enhancing beef quality and shelf 
life. Sodium alginate edible coatings had non-significant effect on beef quality, 
possibly because of low antimicrobial activity of the coating.  

Perspectives. Chitosan coatings can be used on other types of meat. Incorporation of 
probiotic cultures, especially in the alginate films, could further enhance the storage 
potential. 
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