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Abstract

Powders of Biocellulose from Acefobacter xylinum was prepared by hot air drying(AD) or freeze drying
(FD). The crystalline/surface structures of their powders (100mesh) were examined, and several physical
functionalities including, water holding capacity(WHC), oil holding capacity(OHC), emulsion/foam prop-
erties and viscosity properties were also investigated. WHC of air dried and freeze dried biocelluloses
were 8.2410.15 and 9.26+0.10g water retained/g solid, respectively, whileas OHC for soybean or rice
bran oil were 7.14~7.46 and 7.20~7.54g oil retained/g solid, respectively. These values of WHC and
OHC were 1.5 times higher than that of commercial a-cellulose. Changes of temperature and pH
showed a small effect on WHC and OHC. Emulsion capacity of 2%(w/v) biocellulose was about 40%
level of 0.5%(w/v) xanthan gum but emulsion stability after incubation of 24 hours showed about 1.3
times improvement. Also, biocellulose(~2%, w/v) alone had no foam capacity but especially, biocellu-
lose FD improved the foam stability of protein solution(1% albumin+0.5% CaCl,) by factor of 285%.
Biocellulose alone was not dispersed in water, but very good dispersity was obtained by addition of
CMC(carboxyl methyl cellulose), and 1.5%(w/v) biocellulose dispersion with 0.3% CMC exhibited the
viscosity properties for new potential usage as an excellent thickening agent.
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(Brown, 2002).
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Fig. 1. X-ray diffraction diagrams of a-cellulose and
biocellulose by reflection method.
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Fig. 2. Scanning electron microscopic view of biocellulose
(FD, AD) and a-cellulose(x5,000).
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Biocellulose(FD)

Fig. 3. Scanning electron microscopic view of biocellulosese(FD, AD) and a-cellulose(Top: x10,000, Middle: x20,000,

Bottom: x50,000).

WHC(g water retained/ g solid)

Fig. 4. Water holding capacity of biocelluloses and -
cellulose.
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(bottom) dispersions containing CMC solution with
different concentrations.
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Fig. 10. Effect of concentration on the viscosity of
biocellulose, o-cellulose and psyllium dispersions at
viscometer speed of 60rpm.

Casson 2ol <J3l] 73t 8-28 7S biocellulose
AD ¥ FDOIA Ztz} 641 H 442 Pad] uf$ =2
e Jedilen, o)y

biocellulose®] -F3}Hd 53t BAEE 7oz Az



190 AlEFe A o A 3.& (20053 8Y)

O Biocellulose FD
@ Biocelluiose AD

y = 0.5785x + 0.2757
R? = 0.8977

05 y = 0.6122x + 0.1581

R? = 0.9951

Log (shear stress- yield stress), Pa

0 0.2 0.4 0.8 0.8 1 1.2 1.4

Log (shear rate), sec”

Fig. 11. Log plot of shear stress vs. log shear rate for
1.5%(w/v) biocellulose dispersions containing 0.3% CMC
solution.
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