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Abstract

A highly viscous biopolymer from Bactllus coagulans CE-74 was purified and its rheological properties
were studied. The rheological properties of biopolymers produced by Bacillus coagulans CE-74 were
studied at the temperature ranges with 20~80°C, at the concentration of 0.5~4.0%, at the pH ranges from
3 to 11 and at the shear rate of 7.34~73.38 sec '. The apparent viscosity of biopolymer was decreased
with increasing shear rate, and thereby biopolymer showed pseudoplastic characteristics. Biopolymer
solution showed a characreristic of non-Newtonian fluid properties. At the concentration of 19, the con-
sistency index and the flow behavior index were shown at 2.64 poise - sec” and 0.8571, respectively. All
dispersions were pseudoplastic fluids described accurately by Herschel-Bulkley model. The change of
the biopolymer viscosity on pH showed the highest value at the pH 7.0 and it showed lower at acidic
condition than at alkaline condition comparatively.
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A : Infinite apparent viscosity, Pa-s
Ea : activation energy, J/kg mol

R : gas constant, J/kg-mol-K

T : absolute temperature, K
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Fig. 1. Relationship between shear rate and apparent
viscosity according to 3% and 4% concentration
of biopolymer.

—&— 4% of biopolymer, —#— 3% of biopolymer.
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Table 1. Rheological parameters of the biopolymer solu-

tions from Herschel-Bulkley equation

Concentration (%) n K C
05 0.8581 1.14  0.4843
1.0 0.8571 264 0.8568
2.0 0.8381 476  1.1289
3.0 0.7736 9.86  1.9939
4.0 0.6918 17.47

2.8357 0.

In{7-C)

In (7)

Fig. 3. Concentration dependency of biopolymer solution
from Herschel-Bulkley equation.
—— 4%, —&— 3%, —&— 2%, —— 1%, —e&— 0.5%
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Fig. 4. pH dependency of biopolymer solutions.
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Table 2. Apparent viscosity as a function of temperature
for biopolymer solution

Concentration Ea A 2
(%) (x10 pa-s)
1 1.2179 0.7086 0.9979
2 1.2732 0.7031 1.0000
3 15153 0.4057 0.9989
4 16125 0.3365 0.9989
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