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 ABSTRACT 
This research focuses on the preparation of a bio-based gel film for fruit packaging by incorporating nanocellulose 
and carbon dots (CDs) to enhance shelf life and reduce spoilage during transportation using eco-friendly natural 
materials. Nanocellulose was produced from sugarcane using enzymatic hydrolysis under certain conditions. The 
results showed that the granular nanocellulose was obtained approximately 40.70% yield and had a particle size 
of 320–450 nm with a polydispersity index (PDI) of 0.42, and a zeta potential of -35.2 mV. In addition, carbon dots 
were synthesized by a microwave digestion process using citric acid and urea as precursors. Negative-charged 
carbon dots were prepared, exhibiting particle size distributions in the ranges of 1–100 nm and 100–560 nm, with 
a PDI of 0.367 and a zeta potential of −46.60 mV. These results indicated that granular nanocellulose and carbon 
dots could be combined to formulate the coating film for extending fruit shelf life. The results demonstrated that 
the bio-based coating film derived from granular nanocellulose and carbon dots has potential as a protective 
wrap for preserving fruit freshness. 
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