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Abstract  : Ergot or ergot fungi refers to a group of
fungi of the genus Claviceps. The most prominent
member of this group is Claviceps purpurea. This
fungus grows on rye and related plants and produces
alkaloids that can causes erogotism in human and other
mammals who consume grains contaminated with its
fruiting structure.  The influence of magnesium
dodecyl benzenesulphonate on ergot alkaloid
fermentation by Claviceps purpurea BPS-1660 has
been assessed. It has been found that micelle
magnesium dodecyl benzenesulphonate under trial has
enhanced the yield of ergot alkaloids to an extent of
11.978% higher in comparison to control 910 g/100ml
when 200 g sugar solution is allowed to ferment at
270C + 10C temperature, 5.4 pH and 8 days of optimum
incubation period.

(Key words:   Ergot alkaloids fermentation,
 magnesium dodecyl benzenesulphonate  and
Claviceps purpurea BPS-1660).

Introduction

 Ergot alkaloids are a class of indole
derivatives having biological and medicinal
activities. Over the past decades, the
pharmacological activities of these compounds
have been extensively studied.1 In the Middle
Ages, ergot alkaloids were thought to be natural
toxins with an impact on human health.2 It is well
known that the main producers of ergot alkaloids
are members of the genus Claviceps, which
belongs to Ascomycotina in taxonomy. As a
parasitic fungus, Claviceps can grow on grass or
grain and the ingestion of the infected grass or
grain by humans or animals led to the breakout
of severe epidemics.3,4 In 1850, a clearer
understanding of ergot poisoning was provided

when the French scientist Tulasne
comprehensively elucidated the life cycle of
Claviceps. The Swiss biochemist Stoll first
isolated ergotamine in 1918, and the Swiss
psychiatrist Maier found it to be effective for the
treatment of migraines in 1926, marking the
beginning of the modern study of ergot
alkaloids.5,6 In recent years, other genera of
Ascomycota  including Aspergillus7 and
Penicillium,8 even Epichloe have also been
proven to produce ergot alkaloids9-10.

Micelles are widely used in industrial
and biological fields for their ability to dissolve
and move non polar substances through an
aqueous medium, or to carry drugs which are,
often, scarcely soluble in water. The carrying
ability of micelles can be altered if parameters
determining their size and shape are changed.
However, the shape and size of the micelle are
functions of the nature of the system.11-21 It is well
known that nature provides some versatile
compounds without which it would have been
difficult for the life to persist. Surfactants are one
such group of compounds which are used in
various fields of science from electronics to
biology.22-28

Thus, from the above brief review it is
evident that there is no definite opinion regarding
the influence of micelles on the production of
ergot alkaloids and in view of this the author has
studied the influence of magnesium dodecyl
benzenesulphonate on bioconversion of molasses
to ergot alkaloids by Claviceps purpurea BPS-
1660.



Experimental

The effect of micelle, i.e.,  magnesium
dodecyl benzenesulphonate on bioconversion of
molasses to ergot alkaloids by Claviceps
purpurea BPS-1660 has been studied. The
experimental results have been described in the
table -1.
Temperature : 270C + 10C
Assay method : Evaluation of ergot alkaloids
formed was made colorimetrically29-31.
Sterilization : At 15 lbs steam pressure for 30
min. in an autoclave
Organism used : Claviceps purpurea BPS-1660
was used as source of enzymes for production
of ergot alkaloids.
Age of inoculum : 50h
Quantum of inoculum : 10ml
Incubation periods : 6, 8 and 10 days
Optimum incubation period : 8 days
Vegetative medium32 The composition of the
vegetative medium was as follows :
Dextrose : 125.00 g; Citric acid : 15.00 g;
Yeast extract : 0.15 g; KH

2
PO

4
: 0.60g;

MgSO
4
.7H

2
O:0.35g;

FeSO
4
.7H

2
O : 0.010g; ZnSO

4
.7H

2
O : 0.020g;

pH : 5.4; Distil water : 1000 ml.

The pH of the medium was adjusted to
5.4 by adding requisite amount of NH

4
OH

solution. Now 100 ml of the vegetative medium
was taken into 250 ml conical flask. The flasks
were then plugged and sterilised in an autoclave
at 15 lbs steam pressure for 30 minutes.

Inoculation of the vegetative medium
The vegetative medium was inoculated

by transferring 5 disc of mycelium (each of 10
mm dia) from 8 days old slant.

Preparation of the production medium
The composition of the production

medium employed throughout the investigation
was as follows :
Sugar : 200.00 g; Citric acid : 20.00 g;
Yeast extract : 0.15 g; KH

2
PO

4
: 0.55g;

MgSO
4
.7H

2
O:0.55g; KCl : 0.15 g;  FeSO

4
.7H

2
O

: 0.010g; ZnSO
4
.7H

2
O : 0.008g; pH : 5.4;

(Adjusted by NH
4
OH solution) Distil water to

make up 1000 ml.

Now from the above composition 100
ml of the production medium was taken into 250
ml conical flask. The flasks were plugged and
sterilized in an autoclave.

100 ml of vegetative medium was taken
into 250 ml flasks. The flasks were plugged with
non-absorbent cotton and were sterilized in an
autoclave at 15 lbs steam pressure for 30 minutes
and were left for cooling at room temperature.
Now, two flasks were inoculated each with 5 discs
(each disc of 10 mm dia). of 8 days old Claviceps
purpurea BPS 1660. The flasks were kept on a
rotary shaker (230 rpm) at 27 + 10C for 8 days.
After 8 days the content of the flask was
homogenised in a sterile mixer for 10 seconds.
This is the vegetative stage I. For second
vegetative stage the flasks were taken each
containing 100 ml of the same vegetative
medium. Now, each flask was inoculated with
10ml of inoculum from vegetative stage I. These
flasks were put on a rotary shaker operating at
230 rpm for 50 hours. After 50 hours 10 ml of
the inoculum was used to inoculate the
production medium.

99-flasks, each containing 100 ml of the
production medium was taken for production
stage. These were arranged into 11 sets, each set
consisting of 9-flasks.

Now, M/10 solution of magnesium
dodecyl benzenesulphonate was prepared and
1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and 10.0
ml of this solution was added in the flasks from
1st to 10th set respectively. Remaining one set
was kept as control and it contained no
magnesium dodecyl benzenesulphonate. Each
flask was inoculated with 10 ml of the inoculum
from IInd vegetative stage.
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The flasks were kept on a rotary shaker
operating at 230 rpm at temperature 27 + 10C.
Colorimetric analysis were carried out after 6, 8
and 10 days of incubation period.

Results and Discussion
The influence of  magnesium dodecyl
benzenesulphonate

 The data recorded in the table - 1 shows
that miceller efficacy of magnesium dodecyl
benzenesulphonate on production of ergot
alkaloids by fermentation has been found
stimulatory but not too significant.

It has been found that there is a gradual

Table - 1
Studies on ergot alkaloids fermentation exposed to magnesium dodecyl benzenesulphonate

Concentration
of micelle
a x 10–3

 M

*Yield of Ergot -alkaloids in mg/litre

6 days 8 days 10 days

% of ergot alkaloids
increase (+) in 8 days
of incubation period

Control 595 910 880 –

1.0 x 10–3 M 598 916 885 (+) 0.659%

2.0 x 10–3 M 602 932 890 (+) 2.417%

3.0 x 10–3 M 605 965 895 (+) 6.043%

4.0 x 10–3 M 615 980 898 (+) 7.692%

5.0 x 10–3 M 620 991 901 (+) 8.901%

6.0 x 10–3 M 625 1000 910 (+) 9.890%

7.0 x 10–3 M** 630 1019*** 912 (+) 11.978%

8.0 x 10–3 M 629 1010 909 (+) 10.989%

9.0 x 10–3 M 622 985 906 (+) 8.241%

10.0 x 10–3 M 640 970 855 (+) 6.593%

* Mean of three observations. ** Optimum concentration of micelle used,
*** Optimum yield of ergot alkaloids (+) values indicate % increase (+) after 8 days.
Experimental deviation (+) 1.5% to 3.5%

and mild increase in the production of ergot
alkaloids by fermentation with the stepping up
of the micelle magnesium dodecyl
benzenesulphonate till the maximum yield of
ergot alkaloids, i.e., 1019 mg/litre was obtained
at 6.0 x 10-3M concentration of magnesium
dodecyl benzenesulphonate which is 11.978%
higher in comparison to control fermenter flasks,
i.e; 910mg/litre in 8 days of optimum incubation
period. It has also been recorded that production
of ergot alkaloids exposed to  magnesium
dodecyl benzenesulphonate, i.e; at 1.0 x 10-3M
the yield of ergot alkaloids has been found a bit
more in comparison to control fermentor flasks.
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