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Abstract: In order to obtain strains that produce a high yield of bacterial cellulose (BC) and improve the properties of BC, N* ion beam
irradiation was used to conduct mutation screening in Acetobacter xylinum. A plate-96-well plate-cuvette screening system was established, in
which parameters such as the size, smoothness, density, wettability and rate of the colony formation, pliability, and yield of the BC film were
chosen as the screening criteria. Two target strains, 5D and 2D, were obtained tha could produce BC with improved product properties a an
enhanced yield. The BC yields of 5D (4.84 g/L) and 2D (4.53 g/L) were 89.06% and 76.95% higher than that of the original strain, respectively.
Fourier transform-infrared spectroscopy, X-ray diffraction, scanning electron microscopy, and a tensile test were used to study the properties of
BC. The results showed that the BC produced by the target strains had higher aystallinity and tensile strength, a smaller elongation a break, a
denser layered structure, and a clearer three-dimensional network structure compared with the product from the original strain, indicating that
they had superior mechanical properties. The success in obtaining the target strains lays a foundation for improvingthe BC yield and properties.
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Table 1 BC yields of the strains after inducing mutations

HB#  BC ~Z/(gL) B¥  BC ZZ/(gL)
12H 2.56:40.07 6C 1.5240.11
1G 2.1140.06 6D 2.100.08
1B 1.6240.10 6E 3.9540.04
1D 1.44+0.05 6F 1.4420.09
1E 2.6040.11 6G 2.4240.12
2B 2.1440.05 7A 2.8440.08
2C 2.6740.03 7B 2.4640.03
2D 4.5340.04 7H 3.9140.05
2E 2.880.03 8B 2.9340.10
2G 1.8040.11 8D 1.9240.04
3A 2.7540.10 8E 1.9440.12
3D 3.7440.08 8F 2.5740.16
3E 2.2440.15 8G 1.8820.08
3G 3.5140.09 9A 3.4620.04
3H 1.4020.01 9B 2.3240.11
4A 1.8740.02 9H 3.9740.04
4B 2.6940.17 10A 2.4530.08

4E 3.1840.05 10B 2.6540.05
4F 1.7740.04 10C 1.4710.01
5A 3.9040.10 10G 2.2440.03
5C 2.5440.07 11C 2.6840.13
5D 4.84+0.04 11D 3.854).07
5E 3.1540.09 11E 2.81+).06
SF 2.4310.12 11F 1.8040.02
5G 3.9840.07 11G 3.5140.07
6A 3.3140.04
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Fig.3 Fourier transform-infrared spectra of the bacterial
cellulose produced by the original strain (BC-2H) and the
target strains (BC-5D, BC-2D)
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Fig4 X-ray diffraction patterns of the bacterial cellulose
produced by the original strain (BC-2H) and target strains
(BC-5D, BC-2D)
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Fig.5 Stress-strain curves of the bacterial cellulose produced by
the original strain (BC-2H) and the target strains (BC-5D,
BC-2D)
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Table 3 Physical properties of the bacterial cellulose produced
by the original strain (BC-2H) and the target strains (BC-5D,

BC-2D)

CERe BC-12H BC-5D BC-2D
FHKEP  96.67+157 93.454254 90.244301
SREM 7410402 7658+118 75.424224
4B X% 23.73 28.96 32.78

#325%E/MPa  27.754035 38.854088 45.51+124
WAk 6.3140.05  5.0540.16  4.4240.09
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Fig.6 Scanningelectron microscope images of the bacterial
cellulose produced by the original strain (BC-2H) and target
strains (BC-5D, BC-2D)
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