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NOTE

Lactic Acid Fermentation by Lactobacillus leishmanii
Exposed to Some Organic Compounds

S.P. SINGH*, MD. SHAMIM, RABINDRA K. SINGH,

AWADH K. SINGH, M.K. NIRALA and K.P. KAMAL
Department of Chemistry
Magadh University, Bodh Gaya-824 234, India

The influence of 3-chloro-4-hydroxy mandelic acid, ortho-
nitrophenol, para-nitrophenol and chloro-theophylline on the fer-
mentative production of lactic acid by Lactobacillus leishmanii has
been studied and it has been found that all the compounds have
been toxic at all the concentrations used for lactic acid production.

Microbial requirements of physiologically active organic compounds are not
well established. In recent years a few attempts have been made to study the effect
of organic compounds on the enzyme system participating in the process of
different fermentations'™. The present paper was undertaken to assess and
analyse the fermentative production of lactic acid to some physiologically active
organic compounds by L. leishmanii.

54 Conical flasks, each containing 100 mL of production medium, were plugged
with non-absorbent cotton and were sterilized in an autoclave for 30 min at 15 Ib
steam pressure and allowed to cool at room temperature. Then, the total flasks were
divided into 3 sets each comprising 18 flasks. The Ist to 3rd set of 18 flasks each
were again divided into 6 subsets each comprising 3 flasks and were taken for the
study of different concentrations of organic compounds. Now, 1st to 5th set, each
comprising 3-flasks, were inoculated with 0.05 mL inoculum of L. leishmanii in
presence of different concentrations of organic compounds and the 6th set was kept
as control. All the experimental flasks were kept in an incubator maintained at
43°C. The contents of the flasks were analysed colorimetrically for lactic acid
formed® and sucrose left'® unfermented after 3, 5 and 6 days of incubation period.
The results are recorded in Table-1.

Production medium

For 100 mL volume, sucrose: 10% (w/v); Malt-extract: 0.375%; (NH4),HPO,.
0.25%; CaCOj3: 10%; pH: 6.3 adjusted by adding requisite amount of phosphate-
buffer solution and rest distilled water to make up the volume to 100 mL.

The data recorded in Table-1 shows that 3-chloro-4-hydroxy mandelic acid,
ortho-nitrophenol, para-nitrophenol and chloro-theophylline have inhibitory
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effect on the production of lactic acid by Lactobacillus leishmanii. 3-Chloro-4-
hydroxy mandelic acid which is metabolite antagonist has one end similar to
structural end of lactic acid and prevents proper functioning of the enzyme and
thus retards lactic acid production.

Ortho- and para-nitrophenol have inhibitory effect on lactic acid fermentation.
It is interesting to note that in comparison to ortho-nitrophenol, para-nitrophenol
haz greater inhibitory action on lactic acid fermentation as it suffers inter-
molecular hydrogen-bonding, resulting in the formation of high polymer by the
combination of n molecules of p-nitrophenol which adds its antagonising
properties due to additive value and is less depressed; thus it is a comparatively
more active inhibitor than ortho-nitrophenol.

Chloro-theophylline bears a certain structural analogy to the barbiturates
but has physiological activity of opposite type. It has got typical carbonyl groups
like alloxan'* ' and develops an envelope of proton round it that may retard the
conversion of pyruvic acid into lactic acid.
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