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Bacterial cellulose was produced from Acetobacter xylinum TISTR 976 in coconut
and whey medium. Whey medium gave the higher yield of bactenal cellulose than

coconut medium, which thickness and yield of cellulose were 0.68 cm. and 0.778 g/media

Paper Production from Bacterial Cellulose with Chitosan
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Ms. Sawitee  Umawan

Ms. Amornrat  Suwanposn

Applied Biology

Biotechnology

2005
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Abstract

100 ml, respectively, in 6" day of fermentation. Whey medium was mixed with various

chitosan concentrations (0-1%v/v) to produce paper. It was found that 0.2 %(v/v) chitosan
concentration gave the highest thickness of bacterial cellulose. Its paper had the highest
mechanical properties; young’s modulus was 2,107.67 MPa, tensile sirength was 56.18
MPa and elongation at break was 2.33%. Pathogenic bacteria didn’t penetrate through the
paper. Water vapor transmission rate of the paper was 1,105 g/mzf‘day and oxygen

transmission rate of the paper was 22,750 dma/mzfday which was higher than paper from

bacterial cellulose.
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Gle, glucose; G6P, ghicose-6-phosphate; G1P, glucese-1-phosphate; PGA, phosphoglucenic acid; Fre,
fruciose; FI1P, fructose-1-phosphate; FDP, fructose-1,6- phosglucomutase; UGP, UDP-glucose
pyrophosphorylase; PGH, phosphoglu-comutase; UGP, UDP-glucose pyrophorylase; G6PD, glucose-6-
phosphate dehy-drogenase; PGI, phosphoghucose isomerase; FHEK, fructose hexokinase; 1 Pk fructose-1-
phosphatc  kinase; FBP, fructose bis-phosphatase; PTS, phosphotransferase system; EMP, Embden-
Myerhoff pathway.
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65 kDo 85 XDa 141 kDa 17eDa

gﬂﬁ 3 Tassafrquad Cellulose Synthase {bcs) Operon.

Box A, B, C, and D represent the coding regions of the bes genes. Amrow and stem loop
indicate the transcription initiation site and the terminator. The size of each gene product is
also shown under its coding region.
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{a} A iransmission Electron Micrograph of a BPR2001 Cell and the Produced
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Sucrose 33
Starch i8
Ethanot 4
Ethylenc glycol 1
Dicthylenc glycol i
Propylene glycol 8
Glycerol 93
Myo-inosilol 17
Organic acids Citric acid 20
L-malic acid 15
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No carbon source 2
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153NS 1SRN0

= o [~ . 1 B
ATUATIHAIRIINNVINTIAY (Tensile Strength) ATNTI8A & §AVIA (Elongation at
Break) 1azASausadn (Young’s Modulus) vasnszaisyag ladointiuai anaudnla Taany

Tuarmdududreg Taeitnmenaa

Oneway
ANOVA

Tensile Strength

Sum of l

Squares | df | Mean Square F Sig.
Between Groups 1037.502 5 207.500 .767 581
Within Graups B120.779 30 270603 | i
Total 5158.281 : 35 [ t

Post Hoc Tests

Homogeneous Subsets

Tensile Strength

Duncan’
. Subset for
alpha=
per N U L
1
1.00 6 396083
.00 6 441333
40 6 48.1783
80 6 483117
80 6 52.5450
20 6 | 561800
Sig. | 135

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 6.000.



Oncway
ANOVA

Elongation at Break

Sum of

Squares df Mean Square F Sig.
Between Groups 3.784 5 757 2.320 068
Within Groups §.784 30 .326
Total 13.568 35

Post Hoe Tests

Homogengous Subsets

Flongation at Break

Duncan”

Subset for alpha = .05
per N 1 2
00 6 12617
40 6 1.8850 1.8850
1.00 6 1.9900
.80 6 20217
B0 6 2.0383
20 6 2.3283
Sig. 068 240

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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Oneway

ANOVA
Young’s Modulus

Sum of

Squares df Mean Square F Sig.
Between Groups 27740057 5 5548011.446 1713 162
Within Groups 97149743 30 3238324782
Total 1.25E+08 35

Post Hoe Tests

Homogeneous Subsets

Young’s Madulus

Duncan

Subset for alpha = .05
per N 1 2
20 6 8847467
1.00 6 951.7250
40 g 1113.4833 | 1113.4833
.B0 6 1265.8833 | 1265.8833
.00 6 | 2271.3817 | 2271.3617
80 & 3302.4783
Sig. 243 .062

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 6.000.
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