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Abstract: Inorderto improve theyield of Bacterial Cellulose fermented by Acetobacter xylinum CGMCC5173, the optimum conditions
for fermentation were investigated. The result showed that, in CIMF medium, BC production reached the highest as 43.91 g/L when A xylinum
5173 was cultivated to the second generation. In HMF medium, when the quantity of inoculums content, sucrose, sodium acetate, ethanol and
L-lactic acid are 10%, 10%, 1.0%, 1.5% and 0.25% respectively, BC production were enhanced up to their peak, as 14.79 g/L, 7.47 g/L, 424g/L,
40.07 g/L and 21.92 g/L. However the higher the D-lactic-content was, the less the BC content was found. When the medium was mixed 20%
CIMF with 80 % HMF, the BC yield-was highest as 29.30 ¢/L.. The results indicated that controlling cultivation generation and using mixed

medium of HM F and CIMF can improve the BC yield steadily and effectively.
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Table 1 The formula of medium

BAE CIMR SCIMR CIMF HMR HMF
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Table 2 The medium Optimization for BC fermentation by A. xylinum 5173

EAE LB 4R Y D-$LB% L-5L8& HMF:CIMF
ES R
/(102gmL) /(102 gmL) (%, VIV) 1(%, VIV)) (%, VIV) (V)
) 2. 4. 6.8 04,06.08, 0. 05, 10, 15, 05, 1.0, 1.5, 0.05. 0.10, 015. 0.20. 0:1. 1:4. 2:3. 3:2,
10. 18 10, 12, 14 20, 25, 30 2.0. 25, 30 0.25. 0.30 41, 1.0
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Fig.1 Effect of cultivation generation on the yield of BC
fermented by A. xylinum 5173
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Fig.2 Effect of inoculums concentration on the yield of BC
fermented by A. xylinum 5173
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Fig.3 Effect of sucrose concentration on the yield of BC
fermented by A. xylinum 5173
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Fig.4 Effect of sodium acetate concentration on the yield of BC
fermented by A. xylinum 5173
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Fig.5 Effect of ethanol concentration on the yield of BC
fermented by A. xylinum 5173
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Table 2 Effect of D-lacticacidand L-lacticacidon the BC yield

D-fLER L-5LER
K (Q/100mL) =¥ (glL) K& (g/100mL) =& (gL)
05 28.28+189 0.05 11.2543.89
1.0 13.4240.45 0.10 15174392
15 13.744365 0.15 20.8844.24
2.0 14.3342.20 0.20 20544661
2.5 10.58+0.87 0.25 21.92+473
3.0 10.15+1.79 0.30 20.28+4.76
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Fig.6 Effect of the mixed medium between HMF and CJMF on
the yield of BC fermented by A. xylinum 5173.

NEEE HMF F1 CIMF A B— 53R 5K Fg = BC
IR, # HMF 5 CIMF RRE ik BERGEEAT BC 1)
R, REER AT E 30 mL, HMF 4518
0%-. 20%-. 40%. 60%. 80%F1 100%, AH%fN. CIMF
IONEN 100%. 80%. 60%. 40%. 20%#1 0%, HMF
5 CIMF BRI BT A xylinum 5173 K 7= BC

s 6 s, TLUEH, % HMF 254 80%,
CIMF &9 20%F , BC /™= &it ey, 15 3] 29.3042.77 gL,
1M H— HMF 8 CIMF ()77 5 73128 20.6141.43 /L #
8.3840.37 g/L. 5T HMF F1 CIMF 1 & ] it x| 25 e
EMEER, TEH—PRRAP, EdiARER
SRR TR VE A JERE, 36 Tl A KR AE 7=
BC FIFEAK BC 42/ BAH B Z o

3 #ip

3.1 J#7E Acetobacter xylinum CGMCC51734=7 4]
W AF4ER (BC) M=, X1z A= 2ie 2F4E =1 5
PRt ATIRA. WFTCRIE, RKiFRRIEE RN BC fEEiA
R oN43.91 g/L, ££ HMF o, MiefidE . JEkE. 2
TR, CEE. L-FLIR 1917910 % 10 %; 1.0%. 1.5%.
0.25 %A LT 4= i m, 70 nlia$14.79 g/L.
7.47 g/L. 4.24 g/L. 40.07 g/l 21.92 g/L, D-FRIs
In&E%, BCT2aE#(k, LA80% HMF 520% CIMF
ZH S O % . BC 17 i fersi 429.30 g/l 45
TR, P A xylinum 5173155 3#4 00 HMF 5
CIMF S it i5g7 5 vl 24 = BC = & .
82 Whit ok LK T Bk Acetobacter xylinum
CGMCC51737E HMF A 94 AIERL, BC /™
Bia TR, EHH CIMF i 2 es , %W
Ak BC 1 LML AR~ FIRG IR ON TTRE . AT X
BEFREEE A LA A8 (0080 A2 AR v £ 1 4y
O ENHEERHT R, SO EE AR A
PEo WA, FER—HR SR, BRI E T 25
), fEARRAREGF, BC FPEeaLpsh. Kit,
FEAE P R Dy T 7 AR A AR RERE RS 1Y) BC 1
AP, BRI TR DOk B AR ). B,
RN R IR ETE . e KR KB4 BC G 9%
HEAIEWEDT, LME BC fiw K E AR NA T
B AN Tz A, s T AR

P

[1] Tang WH, Jia SR, Jia YY, et al. The Influence of
Fermentation Conditions and Post-treatment Methods on
Porosity  of Membrane  [J].
Microbiological Biotechnology, 2010, 26: 125-131

[2] Vandamme E J, De Baets S, Vanbaelen A, et al. Improved
Production Cellulose and its Application Potential [J].
Poly mer Degradation and Stability, 1998, 59(1): 93-99

[3] Tohru K, Takaaki N, Hisato Y, et al. Effects of oxygen and

Bacterial ~ Cellulose

carbon dioxide pressures on bacterial cellulose production by

Acetobacter in aerated and agitated culture [J]. Journal of

1539



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.11

[4]

[5]

[6]

[7]

[8]

(9]

1540

Fermentation and Bioengineering, 1997, 84(2): 124-127

Jonas R, Farah LF. Production and Application of Microbial
Cellulose [J]. Polymer Degradation and Stability, 1998, 59(1):
101-106

JEA&ARL FVAR T 215 T, 2 Acetobacter xylinum NUST 44 %
2 2T 4 BRI R P DA O] Rl 38, 2005, 32(6):
96-99

L7 T L R AR £ 4 2 AR AL R AT R L R 2R i
[3]. Ak 274k 2001,17(4):93-98

2R AP AT TR R0 A 74 B 4T 44 3R IR 7 0] SRRt
4,2008,37(6):28-31

Zuo KW, Cheng HP, Wu SC, et al. A hybrid model combining
hydrodynamic and biological effects for production of
bacterial cellulose with a pilot scale airlift reactor [J].
Biochemical Engineering Journal, 2006, 29(1~2): 81-90
Sherif MASK, Kazuhiko S. Evaluation of different carbon
sources for bacterial cellulose production. [J]. African Journal
of Biotechnology, 2005, 4 (6): 478-482

[10]

[11]

[12]

[13]

(14]

(15]

L85, F R, RN, S5 SRR 4H BT 4 3 B IS e 9]
YRR 5HR,2002,10(3):31-34

FEE, EGMW R 2R, 55 CBEE A G TR PO AREEAT T
HNOOL & 442 i ma[J]. it FH, 2007 ,32(12):48-49
VAR AR, 4 0, 25 Acetobacter xylinum NUST4.2$2
L5 7 v 2 G T 2K ST AL O] A4k 5 AR AR,
2008,25(7):44-47

Takaaki N, Tohru K, Hisato Y, et al. Effect of Ethanol on
Bacterial Cellulose Production in-Continuous Culture [J].
Joumal of Fermentation and Bioengineering, 1998, 85(6):
598-603

RIA A, S HEE A% LANI, 55 ot RSGBUAH Cul VR isie th L= LR A
D-FLER I T 70 A 52 P IR R A7, 2007 23(8): 74-
76

Takaaki N, Kouda T, Yano H, et al. Effect of Lactate on
Bacterial Cellulose Production from Fructose in Continuous
Culture [J]. Journal of Fermentation and Bioengineering, 1998,
85(1): 89-95



