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ABSTRACT

A quantitative physiological approach has been employed to estimate the metabolic parameters
such as specific uptake rates of nutrients and specific production rate in continuous culture of
Pseudomonas elodea for gellan gum production. The estimated values of metabolic parameters
are used for process improvement.

During the exponential growth phase, the specific growth rate was (.16hr" in batch culture,
The gellan gum concentration increased up to 0.7 g dry weight / 100 g broth and the apparent
viscosity of the culture broth was about 4,500 cp.(72hrs culture). The ratio of specific uptake
rate of carbon to that of nitrogen were found to be optimum at about 3.0mg-carbon / mg-nitro-
gen. With the improved medium, the maximum gellan production rate, (.6 g dry weight /1/hr,
was obtained at D=(,14 hr'.

The shear stresses of culture broth were fairly well correlated with shear rates by using
Casson equation and at highly viscous culture broth, oxygen transfer coefficient was greatly

reduced.
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Fig. 2. A schematic diagram of continuous
culture system.
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Table 1. Comparision of batch and continuous culture
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Batch Continuous(steady state)
D(hr™)

(final) 0.06 0.10 0.14 0.18

Medium C (8 /1) CS 375 €S 26.3
NaNQO,; 1.9 NaNQ; 0.5
Cell concentration 35x10° 47x10° 36X10° 2.1x10° 1.5%10"
(cells / ml)
Dry weight yield 0.70 0.70 0.60 0.43 0.26
(%)

Viscosity (cp) 4500 4200 3200 1800 800
Productivity 0.08 041 0.58 0.60 0.31
(8DW /1 /hr)
Production yield 0.24 0.68 0.82 0.59 0.36
(8DW / &8CS)

(8/1)
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Fig. 4. Polysaccharide concentration and
broth viscosity.
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Fig. 5. The effect of dilution rate on cell con-

centration and product concentration,
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Table 2. Effect of sodium nitrate concentration on continuous culture

(D=0.03hr", V=6.5.1, 1 vvm, 550 rpm)
FEED STEADY STATE VALUES
Corn Syrup Nitrate Dry weight Uptake rate Uptake rate Q(Q)
Concentration Concentration yield of carbon of nitrogen —
(%) (mgNOg-N /1) (%) (mg-C/ 1 /hr) (mg-N/1/hr)  Q(N)
25 66.8 0.19 236 1.19 198
32 1114 0.54 6.6 2.29 29
25 176.5 042 294 3.96 74
25 267.5 0.31 31.2 2.79 11.2
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Fig. 6. The effect of dilution rate on glucose
consumption rate and production rate,
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. 7. The effect of dilution rate on specific

rates of glucose consumption and gellan
production.
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1500 1.3 2.1x10° 28.44 173
2500 0.6 L.7x10° 11.04 154
3700 0.6 53x10° 11.46 105
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