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Abstract

The rheology of fermentation broth during the production of exo-polysaccharide by an Enterobacter sp.
isolated from the organic composter was investigated. The culture broth showed the non-Newtonian fluid
behavior with higher degree of viscosity and pseudoplasticity as the cultivation proceeded. The rheolog-
ical parameters such as flow index, consistency index, yield stress and apparent viscosity during the cul-
tivation were not influenced by the cell density, but significantly related to the exo-polysaccharide
production. Especially, the trend in changes of rheological parameters were well correlated with the state
and progress of fermentation process. Therefore, it was suggested that the measurement in rheological
parameters during cultivation of Enterobacter sp. could be used as an effective criteria for the detection

of the fermentation process.
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Fig. 1. Time course of batch cultivation of Enterobacter
sp.
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Fig. 2. Flow curves of whole and cell free broth during
the exo-polysaccharide fermentation by Enterobacter sp.
(a) Cell free broth (b) Whole broth
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Fig. 3. Logarithmic plot of shear stress and shear rate for
the cell free and whole broth by Enterobacter sp. (a) Cell
free broth (b) Whole broth.
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Table 1. Rheological parameters of whole broth and cell free broth at various fermentation times

Time Whole broth Cell free broth

a T 4 b 3

(hr) Ty, K T, . K n

1 _ — - — -
16 0.0004 0.0062 0.8020 0.0030 0.0062 0.7986
28 0.1470 0.0829 0.5590 0.1320 0.0730 0.5634
40 0.3690 0.1884 0.5196 0.3250 0.1849 0.5138
52 0.4140 0.1851 0.5424 0.3810 0.1818 0.5302
64 0.3640 0.1837 0.5353 0.3490 0.1857 0.5260
76 0.3480 0.1783 0.5391 0.2540 0.1709 0.5120

* Yield stress (Pa)

*: Consistency index (Pa - s")

“ Flow index ()
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Fig. 4. Changes in rheological parameters of the whole

and cell free broth of Enterobacter sp. fermentation.
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