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Absifiact 

Batch, fed-batch and continuous fermentation studies were conducted with 

lactose as the substrate, at a constant temperature of 30oC, pH 6.5 and under 

anaerobic conditions for propio血C acid production us血g Propionibacteriurn 

acidipropicrnici (ATCC 4875). In batch fermentations, when the 如tial 

concentration of lactose (S0) was 37, 45, 50, 57 and 73 gf1, respectively 16, 19, 

22., 25.3, 26.3 gl'1 propionc acid was produced. Increase 血 so from 37 gY' to 

57 gl-1 resulted 血 increase 血 propionic acid accumula廿on but fur山er 血crease 

in S0 from 57 g1"' to 73 gl'' did not increase the propionic acid concenhiation in 

the fermentation broth. It, however, led to accumulation of by-products 

(succinic, acetic and pyruvic acids). Product inhibition studies revealed that 

specific grow出 rate of the culture decreased with the increase in 

propio血c/ acetic acid concen廿ation・ 

The average batch kinetic data (S0-50 gP', pH 6.5), was used to develop an 

unstruc加ed model for propionic acid fermentation. For optimal estimation 

of model parameters, a non-linear regression 	assisted 可 a 

computer program, was used to m如mise the deviations between the model 

predictions and experimental results. When op6mised parameters were 

used, model simulations were found to be close to experimental results. 



Statistical validity of he model was demonstrated with an accuracy of 99%. 

The model featured typical grow由 and product formation characteristics of 

Propicmibacteric. 

Fedあatch fermentations were conducted. Fresh nu廿lent feeding strategies 

for fed-batch fermentations were desi四ed and tested to improve propionic 

acid productivity. Significant improvement in propionic acid concen如tion 

was obta血ed as compared to batch fermentation・ Max如um propionic acid 

concentration and productivity obtained from fed-batch fermentations were 

37 g1-' and OA g1-'h-'. 

In situ cell retention devices were made us血g sta加ess steel filter of 1Oi and 

5t pore size. Continuous ferinenぬt:ons were conducted at dilu廿on ra加、 

D=0.05 h-' using in situ cell retention devices (spin fil垣r)of1O F a.nd5ド・ 

Continuous fermentation us血gsp血 filter (pore size 5 i) improved the 

propio血C acid productiviサ to O・9 gl'lh' (approximately four times higher 

than batch fermentation). The 血 situ cell re也nton bioreactor was operated 

continuously for a period of one week without any clogging/ contamination 

problems・ 	lt was particularly suitable and economical for labscale, 

COntinuous propionic acid production. 
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