47 5 47 5 914~917
2007 10 4 Acta Microbiologica Sinica 4 October 2007
M
210094
Acetobacter xylinum NUST4.2 BC
7.5¢/L 0.052¢/L/h 3d
3.13¢/LL 0.043g/L/h SEM
FT-IR
XRD I,
1 I, L
(939.9 A 0001-6209 2007 05-0914-04
B-1 4- 20g pH 6.0 @ 20g
6g 6g lg 0.4g pH 6.0 ©®
BC 18g 21g 20g
4g 2g 0.4g pH 6.0
1.2
] BC 29°C 150r/min
12h 8% 1 100mL
23 500mL 29C 6d 2 7L
0.35mL 12.8L
L1523 300r/min pHS5.0
29C 3.5L/min 0.03MPa 3d
1.3
4 pH PHBS
DNS  °
1.4
Acetobacter xylinum NUST4.2 ¢
1.5
1.5.1 SEM JEOL JSM-6380 LV 15kV
1 1.5.2 FT-IR Bruker EQUINOXS5 FT-IR
1.1 KBr I, L !
1.1.1 Acetobacter xylinum NUST4.2 1.5.3 X- Bruker D8 ADVANCE X-
K, A =0.1541nm 40kV
1.1.2 ) 30g 50~ 40° 20=0.1° 3s X-
10g 1.15¢ 2.7g 0.25g Crl 5200 Scherrer
" Tel 86-25-84315256 E-mail dongpingsun@ 163. com
1979 - E-mail zl17912@163. com
2007-02-05 2007-04-23 2007-06-17

© HERF R R TS 4RiE R

http://journals. im. ac. cn



. 2007 47 5 915

1.5.4
Shimadzu TGA-50 10°C/min
50°C ~ 800°C
Shimadzu DTA-50 10°C/min
50°C ~ 800C
2
2.1
2.2
1
1A 4
pH
Acetobacter xylinum NUST4.2
6
7.5¢/L 0.052¢g/1/h 1 B A
Acetobacter
xylinum NUST4.2
66h
Acetobacter xylinum NUST4.2
v 0.3% ~0.5% 3d
3.13¢/L 0.043g/L/h
Acetobacter xylinum NUST4.2
1
12
-o- pH; O~ glucose; -a- cellulose production
8 4
S 5 2 ~3
230 3%
S & Ex2
2 x4 20
29 cL!
2e, =
o
0 o4
25 50 75 100125 150 20 40 60 80
t/h t/h
1 A B
Fig.1 Dynamics of cellulose synthesis in static culture A and in the

stirred tank reactor B
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Fig.2  Scanning electron micrographs of BC produced in static culture
A 1000 x 0 and in the stirred tank reactor B 10000 x
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Fig.3 FT-IR spectra of BC produced in static culture A and in the
stirred tank reactor B
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Fig.4 X-ray diffraction patterns of BC produced in static culture A

and in the stirred tank reactor B
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Table 1 The fraction of cellulose I, and crystal structural parameters

of BC produced in different culture mode

Structural parameters  Cellulose 1,/f,  Cr1/% Crystallite size/nm

In static culture 0.87 83.8 6.00
In the stirred tank reactor 0.61 73.9 5.47
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Influence of culture mode on bacterial cellulose production and its structure and property

ZHOU Ling-li SUN Dong-ping” WU Qing-hang YANG Jia-zhi YANG Shu-lin
Bioengineering Department  Institute of Chemical Engineering  Nanjing University of Science & Technology ~ Nanjing 210094  China

Abstract  Acetobacter xylinum NUST4.2 has been applied in the studies to examine the production structure and
thermal property of bacterial cellulose =~ BC  produced in stationary culture and in the stirred tank reactor. These
differences are as follows BC yield reached 7.5g/L in stationary culture for 6 days and its productivity was 0.052g/L/h.
BC production reached 3.13g/L. in the stirred tank reactor for 72h and its productivity was 0.043¢g/L/h. SEM showed that
there was almost no difference between network structure built of entangled cellulose ribbons produced in static culture
and in the reactor. But the cellulose ribbons produced in static culture were a much more entangled and denser network
with curved and overlapping cellulose ribbons in comparison with that one produced in the stirred tank reactor. Also the
thickness of the cellulose ribbons seems to differ between the two BC samples with the one from static culture
distinguished by the slightly thinner ribbons. FT-IR revealed that there was no effect of stirring on the chemical structure
of BC but intermolecular hydrogen bond of cellulose was weakened. Furthermore BC synthesized in static culture
displayed I, -rich cellulose. XRD results indicated that no remarkable change in the cellulose crystallographic form of the
BC samples. Nevertheless BC produced in static culture was characterized by a higher crystallinity higher I, content and
higher crystalline size than cellulose that was produced in the reactor. All of these results revealed that stirring in the
reactor interfere strongly in the process of nascent microfibrils crystallization favoring the formation of smaller size
microfibrils and increased 1, the more stable allomorph. Compared with cotton cellulose the changes of thermal
decomposition behavior in the BC samples were that BC produced in static culture displayed better thermal stability but
BC produced in the stirred reactor displayed better flame retarding.
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