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SUMMERY

Lactic acid was produced from cheese whey of buffalo's milk by a free
and immobilized mixed culture of Streptococcus thermophilus and
Lactobacillus bulgaricus. Some factors affecting acid productivity and

bacterial growth, expressed as dry biomass weight, were studied.

Results of batch process using free cells showed a significant increase in
acid production upon using the mixed culture as compared to pure culture of
each species. Yeast extract (12 gm/l) and lactose (15 gm/l) were found the
best added nitrogen and carbon sources for enhancing acid and biomass
production, respectively. Addition of magnesium sulphate (0.35 gm/l) and
manganese sulphate (0.05 gm/l) had significantly increased lactic acid and
biomass production. Maximum lactic acid production and biomass weight
were obtained upon addition of the inoculum with a concentration of 10x10’
cell/ml and age of 24 hours. Optimum initial pH of whey for acid production
was 5.5 with non-significant differences in the range of 5-6.5, while optimum
pH for bacterial growth was 6 with non-significant differences in the range of
5-6.5. Incubation time of 48 hours was found suitable for acid production
since the increment beyond this time was non-significant. Maximum biomass

weight was achieved after 56 hours of incubation.

A mixture of the two bacterial species was immobilized in calcium
alginate gel beads. The effect of some factors on immobilization efficiency
and lactic acid production using batch process was studied. Results indicated
that the concetration of 2% sodium alginate in the cells suspension resulted in
maximum immobilization efficiency and acid production with significant
differences from the other used concentrations (1 and 2%). Maximum
immobilization efficiency and acid productivity were obtained upon using
calcium chloride with concentrations of 5 and 4%, respectively. Beads

diameter of 3 mm resulted in the highest immobilization efficiency and acid
A



productivity. 45-60 minutes of beads solidification time were found suitable
to obtain high immobilization efficiency and lactic acid productivity. Results
showed that low inoculum concentration (5%107 cell/ml) was preffered for
obtaining the highest immobilization efficiency, which was significantly
dropped upon increasing inoculum concentration. This may be due to the high
cells density in the beads which caused increasing cells leakage. Maximum
lactic acid production was obtained by using inoculum concentration of
20x10” cell/ml with non-significant differences over the range of 10-25x10’
cell/ml. Immobilized cells were reused for four runs and a significant loss in
activity was observed during the successive runs. A comparison between the
productivity of free and immobilized cells showed a significant superiority of

free cell against immobilized cells.

Immobilized cells were used in lactic acid production from whey by using
continuous fermentation in a glass column (23 ml). The effects of flow rate
(5-60 ml/hr) and pH (5-7) on lactic acid production were studied. Results
showed a negative effect of high flow rate on produced acid concentration,
and a positive effect on acid production rate. It was noticed that using high
flow rates with repeated recycling of whey in the column is preferred in the
fermentation process. Maximum acid production was obtained when whey pH
was adjusted to 6. In order to determine validity time of immobilized cells in
the column, a flow rate of 60 ml/hr was used. Cells were found to retain all
activity throughout the first 48 hours and dropped to 62.3% after 120 hours.

However, cell had lost all activity after 200 hours of contiuous work.
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