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Abstract

A highly viscous biopolymer from alkali-tolerant Bacillus sp. was purified and its rheological properties were
studied. 1% (w/v) solution of purified biopolymer showed pseudoplastic fluid behavior with the yield stress
similar to those of xanthan and guar gum, and its consistency index was exponentially dependent on con-
centration and temperature. The concentration dependency of consistency index exhibited two rectilinear plots
with different slopes at 1% concentration and pseudoplastic property increased with the increase of biopo-
Iymer concentration. The biopolymer solution exhibited a low temperature dependency and the activation en-
ergy of flow was 1.16 kcal/g - mol. The apparent viscosity was very dependent on the change of pH and the
addition of salts. However, no organic solvent effects were observed and effects of viscosity synergism with

the addition of viscosifier were not observed.
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Culture Broth

Centrifugation( at 9000 x g for 30 min )

Supernatant Cell
imixing with equal volume of acetone
Crude Bi":pclymer
dissolution in water
heating at 80°C For 20 min
Centrifugation( at 9000 x g for 30 min. )

Supernatant

addition of cetylpyridinium chloride

Precipitate

| keeping at 30°C for 30 min

Centrifugation ( at 600 x g for 10 min. )

Supernatant. Precipitate

washing with water, dissolving
in 1M NaCl, and treating with two
volumes of acetone

Collection

i dissclution in water

Dialysis

Freeze Drying(at 0.05 torr for 24 hrs)

Purified Biopolymer

Fig. 1. Isolation and purification of biopolymer from
culture broth of Bacillus sp.
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Fig. 2. Flow curves for 1% solutions of biopolymer by
Bacillus sp. and other polysaccharides
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Fig. 3. Plot of log (1-1,) vs. log D for 1% solutions of
biopolymer by Bacillus sp. and other polysaccharides

Table 1. Calculated rheological parameters for 1%
solutions of biopolymer and other polysaccharides at
30°C

Rheological parameters

Materials

Consistency Flow Yield

index, K (Pa-s”) index, n (-) stress, 1, (Pa)
Biopolymer 0.87 0.75" 0.417 2.28
Guar gum 2.12 0.78" 0.327 8.43
Xanthan gum 0.69 0.65” 0.51° 5.32
Na-alginate 0.21 0.98 0.00

Yvalues calculated at the shear rate range of 0.25-11.26 s
Jvalues calculated at the shear rate range of 11.26-182 s
values calculated at the shear rate range of 0.25-2.8 s
“values calculated at the shear rate range of 2.8-182 5"
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Fig. 4. Plot of log (1-1,) vs. log D for biopolymer solu-
tions at various concentrations

Table 2. Calculated rheological parameters for biopo-
lymer solutions of various concentrations at 30°C

Rheological parameters

Concentrations
(g/dL) Consistency Flow Yield
index,K (Pa-s") index,n (-) stress,t, (Pa)
0.5 0.33 0.76" 0.447 0.68
1.0 .87 0.75 041 228
L5 1.18 0.75 (.40 324
2.0 1.84 0.75 039 5.47
25 2.38 0.73 035 7.33

"values calculated at the shear rate range of (.25-11.26 s
“values calculated at the shear rate range of 11.26-182 s
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Fig. 5. Effect of concentration on the consistency in-
dex of biopolymer solution at 30°C
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Table 3. Effect of temperature on rheological paramet-
ers of 1% biopolymer solution

Tem- Rheological parameters
perature Consistency Flow Yield
(0 index, K (Pa-s") index. n (-) stress, 1, (Pa)
20 0.90 0.75" 0.41% 2.50
30 0.87 0.75 041 2.28
40 0.83 0.76 0.41 1.81
50 (.80 0.76 041 1.66
60 0.74 0.77 042 1.54
70 0.69 0.77 042 1.18
80 0.67 0.77 042 1.01

"'valucs calculated at the shear rate range of 0.25-11.26 5"
“values calculated at the shear rate range of 11.26-182 s’

Log K{Parsh)
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Fig. 6. Arrhenius plot for the consistency index of 1%
biopolymer solution
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Fig. 8. Effect of salt and organic solvents on the ap-
parent viscosity of 1% biopolymer solutions (apparent
viscosity was measured at temperature of 30°C and
shear rate of 44.8 sec’)
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