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Abstract

This study explored the potential of using oil palm frond (OPF) juice as a
fermentation medium for bacterial cellulose (BC) synthesis by Acetobacter
xylinum 0416, followed by its conversion into nanofibrillated cellulose
(BNFC). The effect of adding nitrogen sources to OPF juice on the BC yield
and thickness was investigated, with corn steep liquor (CSL) showing the
most promising results, increasing BC yield and thickness by six- and four-
fold, respectively. The resulting BC-OPF+CSL pellicles demonstrated
excellent thermal stability, high crystallinity and a large swelling ratio. The
study also investigated the conversion of BC-OPF+CSL pellicles into BNFC
using either homogenization, ultrasonication, or a combination of both.
The combination of ultrasonication and homogenization produced the best
results, disintegrating the BC fibers into BNFC with a diameter of 13—21 nm
and water retention value of 6105%. Low BNFC crystallinity and thermal
stability were also observed, indicating successful BC fibrillation. These
findings suggest that OPF juice is a promising alternative fermentation
medium for BC production and that combining ultrasonication and
homogenization is a simple and safe method for converting BC-OPF+CSL
pellicles into BNFC. This research offers a potential eco-friendly solution for
BC production and its conversion into value-added products such as BNFC.




