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Preparation of Nanocellulose Crystals from Wheat Bran and Analysis of
Their Properties
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Abstract: Wheat bran is a by-product of wheat processing and can be a source of fiber. In our current study, nanocellulose
crystals (CNC) were prepared from bran by sulfuric acid hydrolysis, and the effects of hydrolysis temperature on the morph-
ology, surface charge, particle size, yield, functional groups and thermal stability of CNC were investigated. The results
showed that the non-cellulosic components were substantially removed during the purification process. Field emission scan-
ning electron microscopy confirmed that the obtained CNC showed rod-like and needle-like morphologies of various sizes.
The zeta potential values of the CNC suspensions ranged from - 38.8 to —34.2 mV. The crystallinity of CNC reached its
highest value (72.88% ) at the hydrolysis temperature of 50 ‘C. With the increase of hydrolysis temperature, the particle size
of CNC decreased, and the yield and thermal stability reduced. Moreover, the prepared CNC suspensions showed some bac-
teriostatic effects against Escherichia coli and Staphylococcus aureus. These results indicate that CNC has great potential in
the field of nanocomposites.
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Fig.1 Schematic diagram of preparing nanocellulose
crystals from wheat bran
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Fig. 2 Photographs of the appearance of bran at various
stages of treatment
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Tab.1 Chemical compositions of wheat bran at different
treatment stages
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Fig.4 CNC field emission scanning electron microscopy
images at different hydrolysis temperatures
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