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1- Polymerization
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2- Persian type culture collection
3- Glucose, yeast extract, calcium carbonate
medium
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Figure 1. Schematic illustration of bacterial nano-cellulose (BNC).
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4- Copper ethylene diamine
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1- Field emission scanning electron microscopy
(FE-SEM)

2- Energy-dispersive X-ray spectroscopy

3- X-ray diffraction (XRD)
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Table 1. Cellulose production yield in static and dynamic medium.
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Dry cellulose weight (g) Wet cellulose weight (g) Volume of medium, ml Nano-cellulose type
0.00346 0.1103 250 Solial S Laoe
0.0506 1 500 Static medium
0.0003 0.006 250 Sl S Laes
0.0008 0.010 500 Dynamic medium
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Figure 2. Bacterial nano-cellulose (BNC). (a) Static. (b) Dynamic medium.
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SEM HV: 5.0 kV WD: 5.24 mm | MIRA3 TESCAN
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Figure 3. FE-SEM image of bacterial nano-cellulose (BNC) produced in static medium. (a) 5000%, (b) 10000x,
() 20000%, (d) 100000, (e) EDX analysis.
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Figure 4. FE-SEM image of bacterial nano-cellulose (BNC) produced in dynamic medium. (a) 5000%, (b)
10000x, (c) 20000%, (d) 100000%, (¢) EDX analysis.
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Figure 5. FE-SEM image of bacterial nano-cellulose (BNC). (a) Static medium. (b) Dynamic medium. 100000x.
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Table 2. Bacterial nano-cellulose (BNC) crystallinity.

(Ao 3) (S5 Oljee Hsh st &
Crystallinity (%) Nano-cellulose type
74.49 (Sl 228 Laze) oL S sl 6t
‘ BNC (Static medium)
14.29 (Salys €S las) oL St 5l 56
‘ BNC (Dynamic medium)
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Figure 6. X-ray spectra of BNC. (a) Static medium. (b) Dynamic medium.
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Table 3. BNC viscosity.
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Abstract

Background and Objectives: Cellulose is a high-strength natural polymer per unit weight and is the
main building material of plant fibers. Many properties of the cellulose depend on the chain length
or degree of polymerization, the ratio of the amorphous to the crystalline segments, as well as the
crystal structure. While harsh chemicals or mechanical treatments are used in many nanocellulose
extraction methods; cellulose is obtained with pristine properties but nanometer-sized by only very
limited methods that bacterial nanocellulose is the most important of them. Bacterial nano-cellulose
(BNC) due to special microscopic structures has a high potential in special uses (such as medical and
sanitary applications). BNC differs from plant cellulose in its higher purity, crystallinity, and degree
of polymerization. The goal of this study was to investigate the production of BNC using
Acetobacter xylinum bacteria and its characteristics evaluation.

Materials and Methods: In order to obtain BNC in this research, the bacterium was cultured in a
liquid culture medium under static and dynamic conditions and the resulting cellulose was washed
and purified. Microstructures with field emission scanning electron microscopy (FE-SEM),
crystallinity structure by X-ray diffraction (XRD), weight percentage, size and distribution of BNC
with energy-dispersive X-ray spectroscopy (EDX), determination of viscosity and molecular weight
by dissolving of cellulose in copper(ll)-ethylenediamine complex (CED) solution, and BNC yield by
weighing wet and dry samples were studied.

Results: The results showed that yield of BNC static culture medium is more than BNC dynamic
culture medium. Comparison of FE-SEM images showed that the culture method has a significant
effect on the morphology structure of the BNCs fibers produced. Comparison of FE-SEM images of
two culture methods showed that the morphology of BNC in static cultivation is porous and in
dynamic is clustered together. The size of nanoparticles is generally below 60 nm for both BNCs.
The results of XRD test showed that the crystallinity of BNCs in the static and dynamic medium was
72.49% and 14.29%, respectively. Also, viscosity of BNCs in the static and dynamic medium was
110.7 centipoise (cP) and 97 cP, respectively.

Conclusion: In general, with respect to characteristics of BNC produced and comparison with other
studies, we concluded that suitable BNC has been produced in this study that with respect to
research needed in this field in the country and medical applications and engineering are important.

Keywords: Acetobacter xylinum bacteria, Static culture, Dynamic culture, Bacterial nano-cellulose
(BNC)
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