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Abstract  : Micelles belong to the category of
colloidal systems in Chemistry. When the surfactant
concentration rises above a particular threshold,
micelles, spherical aggregates of surfactant molecules,
develop in solution. A micelle, an associated colloidal
system, is a supramolecular collection of surfactant
amphipathic lipid molecules scattered in a liquid.  The
micellar impact of   sodium octyl sulfate (SOS) on
ergot alkaloids fermentation by Claviceps purpurea
BPS-1660 has been studied. It has been observed that
micelle under trial has  enhanced the yield of ergot
alkaloids to an extent of 6.809% higher in comparison
to control when 200 g sugar solution is allowed to
ferment at 270C temperature, 5.4 pH and 8 days of
optimum incubation period.

(Key words: Ergot alkaloids fermentation,  sodium
octyl sulfate (SOS)  and Claviceps purpurea BPS-
1660).

Introduction

Ergot alkaloids1 are found primarily in
the ergot fungi families Clavicipitaceae and
Trichocomaceae, with the most prominent species
isolated from Claviceps purpurea. These fungi
infect cereal grains, causing “ergot.” When the
fungi harden into a dark brown mass referred to
as the sclerotia, ergot alkaloids begin to
accumulate2. Once the ergot kernel has matured,
it drops to the ground and fruits, releasing spores
that infect other plants. Consumption of rye and
wheat contaminated with filamentous fungi, such
as C. purpurea, that produce ergot alkaloids leads
to the condition “ergotism.” Historically,
consumption of ergot-infected grains was a
widespread problem during the Middle Ages,
causing mass poisonings in both humans and

animals primarily in Central Europe.
Occasionally, this problem is still acute today in
several regions of the world. Ergotism symptoms
can be divided into two main categories:
gangrenous and convulsive. Gangrene is a result
of a vasoconstriction of distil organs, often
resulting in desquamation, loss of peripheral
sensation, and edema. Eventually, these
conditions surmount to loss of fingers, toes, ears,
and, in more severe cases, arms and legs. In
contrast, convulsive symptoms are a result of a
damaged nervous system, including seizures,
diarrhea, and itching. Mental effects include
hallucinations, mania, psychosis, headaches,
nausea, and vomiting. During the Middle Ages,
ergotism was known as Saint Anthony's Fire due
to the burning sensations it caused. Historical
artifacts and paintings throughout history depict
the effect and nature of this disease. Some
historians believe the testimony of those afflicted
with ergot poisoning resembles descriptions of
victims accused of “bewitchment” during the
Salem Witch Trials.

Due to strict preventative and harvest
control measures, human cases of ergotism
caused by infected grains are now very rare.
Several analytical methods for the detection of
ergot alkaloids in crops have been determined.
Relaxed policies exist for livestock feed and
remain an ongoing issue. Infected crops can be
salvaged by separating the ergot kernels from
cereal grains based on density and color. Placing
the crop into a brine solution causes the less
dense, dark brown ergot kernels to float and the
healthy grains to sink, permitting easy removal.



Table - 1
Micellar effect of sodium octyl sulfate (SOS) on ergot alkaloids fermentation

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 669 1028 979 –

1.0 x 10–3 M 678 1038 985 (+) 0.972%

2.0 x 10–3 M 684 1045 988 (+) 1.653%

3.0 x 10–3 M 693 1056 1006 (+) 2.723%

4.0 x 10–3 M 701 1065 1012 (+) 3.599%

5.0 x 10–3 M** 709 1098*** 1018 (+) 6.809%

6.0 x 10–3 M 702 1067 1013 (+) 3.793%

7.0 x 10–3 M 695 1061 1007 (+) 3.210%

8.0 x 10–3 M 682 1050 991 (+) 2.140%

9.0 x 10–3 M 675 1034 984 (+) 0.583%

10.0 x 10–3 M 672 1031 980 (+) 0.291%

* 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%
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Infested crops need to be deep-plowed to put the
ergot kernels underground.  Chemical controls
are not used, as germination of fallen ergot
kernels can still occur6.

Ergot alkaloids are a class of indole
derivatives produced by the genera of
Ascomycota including Claviceps, Aspergillus,
Penicillium, and Epichloë. Many natural and
semi-synthetic ergot alkaloids exhibit valuable
pharmacological activities and have been widely
used in the therapy of human CNS disorders.
Owing to the development of genome sequencing
technology, the gene clusters involved in the
biosynthesis of ergot alkaloids have been
identified from these fungi. In this article, we
briefly introduce the pharmacological activities
and possible mechanisms of action of some ergot
alkaloids7-11. Then we summarize the recent
progress in the functional characterization of the
key genes and gene clusters involved in the
biosynthetic pathways of ergot alkaloids from
different genera. Particularly, we summarize and
discuss the constructions of ergot alkaloid
biosynthetic pathways in different heterologous
hosts and the optimization strategies performed
on the recombinant strains, which provide
references for producing ergot alkaloids and the
derivatives in cell factories by synthetic biology
in the future12-16.

Micelles are formed when surfactants
are dissolved in water. The micelles are clusters
of surfactant molecules with definite shapes and
sizes. However, the shape and size of the micelle
are functions of the nature of the system.17-22 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.29-35

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 aluminium dodecyl sulfate
on ergot alkaloids fermentation by Claviceps
purpurea BPS-1660.

Experimental
The effect of micelle, i.e.,  sodium octyl

sulfate (SOS) on the fermentative production of
ergot alkaloids has been studied. The
experimental results have been described in
table -1.
Temperature : 270C + 10C
Assay method :
Evaluation of ergot alkaloids formed was made
colorimetrically34-36.
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 medium37 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.

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 B.P.S. 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 or
production stage.

These were arranged into 11 sets, each
set consisting of 9-flasks. Now, M/10 solution of
sodium octyl sulfate (SOS) 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   sodium octyl
sulfate (SOS) Each flask was inoculated with 10
ml of the inoculum from IInd vegetative stage.
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  sodium octyl sulfate (SOS)

The data recorded in the table -1 &

Figure -1 shows that the micelle   sodium octyl
sulfate (SOS) has given significant yield of ergot
alkaloids.

The maximum yield of ergot alkaloids,
i.e. 1098 mg/litre in the presence of 5.0 x 10-3M
concentration of   sodium octyl sulfate (SOS) has
been observed which is 6.809% higher in
comparison to control fermenter flasks, i.e., 1028
mg/litre in 8 days of optimum incubation period.
It has been found that the gradual addition of
sodium octyl sulfate (SOS) to the production of
ergot alkaloids by submerged fermentation from
1.0 x 10-3M to 6.0 x 10-3M gradually increases
the production of ergot alkaloids and a maximum
yield of ergot alkaloids has been obtained at
5.0 x 10-3M concentration of   sodium octyl sulfate
(SOS). It has been found that further addition of
the   sodium octyl sulfate (SOS) from
concentrations 6.0 x 10-3M to 10 x 10-3M has
caused continuous fall of ergot alkaloids
production in the order 3.793%, 3.210%, 2.140%,
0.583% and 0.291% respectively.

However it is interesting to note that the
production of ergot alkaloids exposed to any
experimental concentrations of   sodium octyl
sulfate (SOS), i.e., from 1.0×10-3M to 10×10-3M
has been found higher in comparison to control
flasks, i. e., 1028 mg/litre in 8 days of optimum
incubation period.
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