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Lactic Acid Fermentation Exposed to Some Alkaloids

S.P. SINGH*, SHANTI KUMAR PANDEY, P.K. CHAURASIA, A.K. BRAHAMCHARLI,
BIRENDRA PRATAP and L.D.P. YADAV
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The influence of brucine, berberine, hypaphorine and morphine on
production of lactic acid by L. delbrueckii has been studied. It has been
found that berberine has an inhibitory effect on lactic acid fermentation
while brucine, hypaphorine and morphine stimulates the fermentation
process.

INTRODUCTION

The influence of alkaloids on microorganisms and fermentation processes have
not been studied very extensivelyl‘ Somogli2 reported that small amount of quinine
and atropine accelerated the growth of yeasts. Kligher3 reported inhibitory action
of caffeine on several microbes. Caffeine has been reported as a most effective
chemical in various biological processes and significant response has been noted
by a number of workers*” to produce high quality mutant. Chloro-caffeine®'°
and methoxy—caffeinc“ has been found much effective in different fermentation
processes. Recently Singh]2 also studied the influence of different alkaloids on
lactic acid fermentation and noted that strychinine and ephidrine enhances the
production of lactic acid. The present study was undertaken to assess and analyse
the production of lactic acid by L. delbrueckii exposed to some alkaloids.

. EXPERIMENTAL

54-Conical flasks each containing 100 ml. of production medium were plugged
with non-absorbent cotton and were sterilized in an autoclave for 20-30 minutes
at 15 Ib steam pressure and were allowed to cool at room temperature. These
flasks were then arranged in 3 sets each comprising of 15 flasks. Each set of 15
flasks were rearranged in 5 subsets each comprising of 3 flasks. The remaining
9 flasks out of 54 flasks were kept as control and these were also rearranged in
3-subsets each comprising of 3 flasks.

M/1000 Solution of experimental alkaloid in distilled water was prepared and
1.0, 2.0, 3.0, 4.0 and 5.0 ml of this alkaloid suspension were added to each flask
of 1st, 2nd, 3rd, 4th and 5th subsets respectively. The control flasks contained no
alkaloid. Thus, the concentration of alkaloid in 5-subsets were approximately
1.0 x 107°M, 2.0 x 10™M, 3.0 x 10°M, 4.0 x 10~°M and 5.0 x 107 M respective-
ly.

Now, all the flasks were incoulated with 0.05 ml broth culture of L. delbrueckii
and were incubated at 46°C in an incubator. The contents of the flasks were
analysed colorimetrically after 2, 4 and 6 days of incubation period for lactic
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acid" formed and sucrose'* left unfermented. The results are recorded in the
Table 1.

RESULTS AND DISCUSSION

The data given in the Table 1 indicates that brucine has stimulatory effect on
lactic acid fermentation. The higher concentration of brucine 3.0 x 107M favoured
the maximum production of lactic acid 4.0 g/100 ml.) which was found to be
16.27% higher in comparison to control (3.44g/100 ml.) in 6 days of incubation
period.

The presence of berberine (Table 1) decreases the production of lactic acid.
The yield of lactic acid in the control was higher than that obtained from each
of the flask containing berberine. The maximum yield of lactic acid (3.15g/100
ml.) was observed at 2.0 X 10°°M concentration of berberine, but even this yield
was much lower (7.62%) than that obtained in the control (3.41 g/100 ml.). It
may, therefore, be concluded that berberine has toxic effect on lactic acid
fermentation.

It is evident from the results that hypaphorine irrespective of its concentration,
increases the fermenting activity of L. delbrueckii. The maximum yield of lactic
acid was obatined at 4.0 X 10~M concentration of hypaphorine which was 32.95%
higher in comparison to control in 6 days of incubation period.

The data (Table 1) shows that the presence of morphine does not have any
marked influence on lactic acid fermentation. At lower concentrations of morphine,
the production of lactic acid was very close to control. The increase in concentra-
tion of morphine resulted in gradual increase in lactic acid production although
these yields are not much higher than the control. The production of lactic acid
usually corresponded with the consumption of sugar.
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