Asian Journal of Chemistry Vol. 15, Nos. 3 & 4 (2003), 1822-1824

NOTE

Optimization of Parameter for Submerged Lactic Acid
Fermentation by Lactobacillus bulgaricus BS-18

BIRENDRA SINGH and S.P. SINGH*
Department of Chemistry, Magadh University, Bodh-Gaya-824 234, India

The optimization of parameters, viz., incubation period, temperature,
pH and concentration of sucrose substrate have been studied for Lactoba-
cillus bulgaricus BS-18. It has been found that submerged lactic acid
fermentation attains its best activity when a 10.5% sucrose solution is
allowed to ferment for 5 days at 48°C temperature by maintaining the pH
value of the fermentation medium at 6.2.
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The optimization of culturc conditions for various lactic acid bacteria have been
studied by different workers'~>, Liu and Chen® reported significant yield of lactic
acid from 11-23% sucrose at 32-33°C temperature and 6.0 pH. Tiwari and
Pandey reported maximum production of lactic acid by L. bulgaricus when 20%
solution of molasses was allowed to ferment for 6 days at 47°C and 5.8-6.0 pH.
Singh ez al.® (1988) found that L. delbrueckii attains its best activity of producing
lactic acid when 5% solution of su ar at 6.2 pH is allowed to ferment at 46°C for 6
days. In the recent past Singh et al.” '3 studied lactic acid fermentation by different
strains of lactic acid bacteria and found their best activity when sugar substrate
concentration was taken in between 10-15%; pH 5.8-6.2, tempeature 42—48°C and
incubation period 4-6 days.

In the present communication we have confined our study to optimize the
parameters for maximum production of lactic acid by submerged fermentation
using the bacterial strain of L. bulgaricus BS-18.

Medium: The composition of the production medium for each fermentor flask
containing 100 mL production medium is as below:

Sucrose: 10% malt-extract: 0.375%; (NH,),HPO,: 0.25%; CaCO;: 10.185%;
distilled water: to make 100 mL; pH: 6.2 (adjusted by adding requisite amount of
phosphate buffer solution); temperature : 48°C.

Sterilization: The growth and production media were sterilized in an auto-
clave maintained at 15 Ibs steam pressure for 30 min.

Strain: Lactobacillus bulgaricus BS-18 was used in the present study. The
strain was procured from NCL, Pune, India.

Assay methods: Evaluation of lactic acid formed and sucrose left unfer-
mented was made colorimetrically’.

Age of the inoculum: 48 h old.

Quantum of the inoculum: 0.5 mL bacterial suspension of L. bulgaricus
BS-18.
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Temperature (°C): 30, 35, 40, 43, 48, 50, 51, 52, 54 and 55.

pH: 5.8,59,60,6.1,62,6.3,65,6.6,6.7,6.8.

Incubation period: 4,5 and 6 days.

Concentrations of sucrose solution: 2.5, 5.5, 10.5, 15.5, 20.5, 25.5, 30.5,
35, 40 and 45%.

The data recorded in Table-1 shows that a 10.5% sucrose solution serves as
an optimum substrate solution for the fermentative production of lactic acid. It is
obvious that higher concentration of sucrose interferes with the lactic acid
producing activity of L. bulgaricus BS-18, and inhibits the yield of lactic acid.

The results recorded in the table show that L. bulgaricus BS-18 attains its best
activity when the pH of the medium is maintained at 6.2. In much acidic medium,
L. bulgaricus BS-18 failed to give significant yield of lactic acid. However, at
pH 6.3 and onwards the yield of lactic acid has been found discouraging.

It is obvious from the table that L. bulgaricus BS-18 shows its best activity at
the temperature of 48°C. Lower temperature of the expeiment at 30 and 35°C
caused insignificant yield of lactic acid. Higher temperatures, i.e., 50°C and
onwards also deactivated the enzymatic system of lactic acid fermentation process
and the yield of lactic acid was very much insignificant.

It is also obvious from the results that an incubation period of 5 days is most
favourable for lactic acid production by L. bulgaricus BS-18. No increase in the
yield of lactic acid has been observed even after incubation for 6 and 9 days.
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