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Abstract:

Tropane alkaloids is pharmaceutically one of the important class of alkaloids. Atropine, scopolamine and hyoscine
are important among them. Atropine and scopolamine are used to a large extent in ophthalmic practice. Atropine
is used as an antidote. It is one of the widely used safest antidote. Tropane alkaloids are also used as an important
ingredient in various avurwedic preparations. Earlier Atropa belladona was used as the ultimate source of tropane
alkaloids. Howewer in present time Datura metel is used as an alternate source of these alkaloids as Atropa be came
scare. Datura metel L. is an annual indigenous herb. Its leaves contain about 0.5 per cent alkaloids chiefly
scopolamine (hvoscine) with traces of hvoscvamine and atropine.

In the present inwestigation callus from three different explants of D. metel viz. petiole, leaf and nodal sector
were cultured on MS medium containing NAA. kinetin and their combinations. Highest and earliest callusing (40
days) was observed on the medium containing 2, 4-D (Img/]) + Kinetin (1mg/1). Highest callus formation with
petiole explants was observed in MS medium supplemented with 2, 4-D (2 mg /1). Enhancement in alkaloid
production was noticed up to 7.5mM concentrations of NaCl and Na>SOs salts. However at higher concentrations
of both the salts. there was considerable decrease in the alkaloid content
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Introduction

Narcotic and intoxicating properties of
Datura are long been familiar to Indians. D.
metel L. is an annual indigenous herb. Datura
leaves contain about 0.5 per cent alkaloids

chiefly scopolamine (hyoscine) with traces of earliest callusing (40 days) were observed on the
hyoscyamine and atropine. Atropine and medium containing 2, 4-D (lmg/l) + Kinetin
scopolamine are used to a large extent in (1mg/).
ophthalmic practice (Trease and Evans, 1985).
During the two world wars Datura was brought

without growth regulators and germinated.
Three different explants viz. petiole; leaf and
nodal sector obtained from 30 days old plantlet
were cultured on MS medium containing NAA,
Kinetin and their combinations. Highest and

Various concentrations of growth
substances were tried by using variable
explants. Callus proliferation was observed at 2,
to some prominence as possible source of those 4-D (2mg/l) + Kin (2mg/l) in the medium.

alkaloids ~ when other solanaceous drugs Highest callus formation was obsewed in petiole
especially Atropa belladonna become scare. It is explants.

also use.d as an irr}portant in.gredient in various ALKALOID PRODUCTION:

ayurvedic preparations (Jaggiet al.1989). Callus obtained from the petiole of the
Due to present investigation it became

possible to ascertain percent synthesis of

secop@aw metgbolites und.er controlled cultured on the same composition of the

conditions for which the Datura is known so far medium supplemented with the salts.

(Muthukumar et al. 2001). Attempts were made SALT TREATMENT:

medium supplemented with 2, 4-D (2 mg /]
(highest callus formation concentration) was sub

to enhance the productivity in terms of
secondary metabolites by creating artificial salt

In order to create salt stress medium
was supplemented with various concentrations

stress in the culture medum. It is. noteworthy of NaCl and Na2SO4. The salt treatment includes
that presently most of the atropine used in a series of increasing concentrations (2.5, 5.0,
Indian pharmaceuticals is imported. 7.5,10.0, 12.5, 15.0, 17.5and 20.0 mM) of both
Material and Methods the sodium chloride and sodium sulphate salts

separately. Forty days old callus was harvested
for the estimation of alkaloid contents. The
quantitative estimation of alkaloids in different
molar concentrations was done
spectrophotometrically by following Vitali- Morin
reaction modified by Freeman (1955) and the
alkaloid content was calculated as the amount
of hyoscine on the basis of dry weight of the

CALLUS CULTURE:

Mature seeds of D. metel were collected
from plants grown in botanical garden of the
college. Seeds were properly surface sterilized by
following standard method (De, 1992) and
treated with fungicide. Surface sterlized seeds
were inoculated in culture bottles over

Murashige and Skoog (1962) basal medium callus material.
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Statistical Analysis:

All the experiments were repeated thrice
by maintaining 10 replicates each. significance
of effects of treatments was determined by using
analysis of variance (ANOVA) followed by
DMRTP < 0.05) to determine significant
differences among means.

Results and Discussion:
Effect of PGR on Callus Culture:

Observations on the amount of callus
produced at various combinations of PGR's
show that, the highest callus formation (
7.26%x1.1gm F.W) with petiole explants was
observed in MS medium (Table -1)
supplemented with 2, 4-D and Kinetin (2 mg /1).
However leaf explants were found to moderate
and nodal sector produced least amount of the
callus.
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It was found that, there was
enhancement in callus formation in all explants
when grown on both 2,4-D and Kinetin in
combinations. Less callus formation was noticed
when all explants were grown either on 2,4-D or
Kinetin. Increased rate of callus formation was
observed when all explants were grown on MS
medium supplemented with 2mg/1 2,4-D and
Kinetin separately.

Effects of Salts on Alkaloid Production:

Results on the total alkaloid content
(Table 2, Fig. I) revealed that alkaloid content
increased over the control in the callus grown
up to 7.5 mM of both the salts. However it
decreased at all higher concentrations
thereafter. The results obtained (Table 2) shows
that, incorporation of increased concentration of
stress inducing NaCl and Na2SOa4 in the
medium up to 7.5 mM resulted into higher
accumulation of alkaloids of each NaCl and
NazSOa,

Table 1. Effect of different combinations (mg/1) of 2, 4-D and Kinetin added to MS mediumon fresh
weight production of callus of petiole, leafand nodal sectors in Datura metel L.

Sr.No. | Growth Substances (mg/]) | Fresh Weight (g) of Explants Used
24-D Kin Petiole Leaf Nodal Se ctor
1 0 1 1.92£0.1 1.64#0.1 0.89+0.1
2 0 2 2.79+0.4 2.30%£0.3 0.95+0.3
3 0 3 2.03£0.2 1.90£0.6 0.78+0.2
4 1 0 0.47+0.1 0.32%+0.2 0.29+0.1
5 2 0 0.31+0.1 0.27+0.1 0.21+0.1
6 3 0 0.23+£0.1 0.19+0.0 0.14+0.0
7 1 1 6.23+09 4.11+0.4 2.15+0.3
8 2 2 7.26x1.1 3.80%0.2 2.86%0.2
9 3 3 6.89+0.8 2.89+0.4 2.10+0.2

Table 2. Effect of various concentrations of NaCl and Na2SO4on alkaloid contents of Datura metel L.

Treatments Alkaloids Treatments (mM) Alkaloids
(mM) mg/100gm.D.Wt. mg/100gm.D.Wt.
Control 279.50 279.50
NaCl 2.5 312.25 Na2S04 2.5 28145
5.0 327.10 5.0 301.90
7.5 325.11 7.5 288.62
10.0 275.24 10.0 269.77
12.5 268.89 12.5 254.39
15.0 257.55 15.0 233.39
17.5 233.67 17.5 21420
20.0 211.14 20.0 198.12
Conclusion: Acknowledgement:
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Figure 1. Average total alkaloid contentin callus of Datura under NaCl and Na2SOa4.
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