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SOLANACEOUS DRUGS FROM INDIA.

In previous numbers of this 5////t^//w (1903, 1. 175 ; 1904, 2. 222,

224) an account was published of the results of examination at

the Imperial Institute of Datu7'a Stranioniuin seeds and of

Hyoscyainns mutiais herb from India and Egypt. Apart from

their interest from a scientific point of view, the results then

recorded were of commercial importance in establishing the

fact that Hyoscyaiims muticus, as produced in Egypt, is of

great value as a source of the alkaloid hyoscyamine, since the

leaves may contain i per cent, or more of this alkaloid uncon-

taminated with the other Solanaceous alkaloids. Hyoscyamine

itself is but little used in medicine, but it is convertible by a very

simple process into the alkaloid atropine, which is used in con-

siderable quantities in medicine, and consequently Hyoscyamus

viuticus has come into use for the manufacture of atropine, and

is now regularly imported into the United Kingdom for this

purpose.

Since 1904 a number of samples of other Solanaceous plants

have been received at the Imperial Institute from India for

examination, and the results obtained enable a general survey to

be made of the value of these materials as sources of the

Solanaceous alkaloids, hyoscyamine, atropine and scopolamine

(hyoscine), in comparison with the similar materials obtained

elsewhere and now used more or less, either directly in medicine

or as sources of these alkaloids. A full account of the results will

be communicated shortly to one of the scientific journals, and

the following summary gives particulars of general and com-

mercial interest only.

DATURA STRAMONIUM.

The specimens oi Dalura Strainoninm were received from the

Officiating Reporter on Economic Products to the Government

of India at intervals during the period 1905 to 1907.

F"rom the materials supplied a number of typical specimens

were selected for chemical examination. The alkaloids con-

tained in the plants were carefully isolated and their amount
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and nature determined,

table :

—

The results are cjiven in the followinsr

RESULTS OF EXAMINATION OF DATURA STRAMONIUM.

Percentage
•^4
d S

Part of Plant
examined.

of Total
Alkaloid in

Alkaloids present. Remarks.

^J5 dry material.

Hyoscyamine and24242 Leaves . . . 0'420 These alkaloids were present in the pro-

scopolamine portion of about 5 to I respectively.

24243 Seeds .... o-i86 Hyoscyamine and
scopolamine

These alkaloids were present in the pro-

portion of about 3 to I respectively,

and there was in addition a small
quantity of impure alkaloid, probably
hyoscyamine.

24244 Roots .... o"i59 Not identified

26963 Fruits of 0-450 Hyoscyamine There was no indication of scopolamine
large plant * only or any other alkaloid but hyoscyamine.

26963 Leaves of o"4io Hyoscyamine and These alkaloids were present in the pro-
large plant * scopolamine portion of about 4 to I respectively.

26964 Fruits of 0*460 Hyoscyamine and These alkaloids were present in the pro-

small plant * scopolamine portion of about 4 to I respectively.

26964 Leaves of 0-450 Hyoscyamine There was no indication of any other
small plant * only alkaloid but hyoscyamine.

26965 Stems of large 0-260 Hyoscyamine ana The amount of scopolamine was small in

plant scopolamine proportion to the hyoscyamine.
26966 Stems of small 0-250 Hyoscyamine and There appeared to be rather more scopo-

plant scopolamine lamine than in the case of No. 26965 ;

about I part to 3 or 4 parts of hyoscya-

26967 Very small com-
plete plant

0-220 Scopolamine only There was no indication of any other
alkaloid but scopolamine.

26968 Roots of large 0-214 Hyoscyamine, The hyoscyamine and scopolamine were
and small scopolamine, and present in about equal amounts.
plants t another alkaloid

not identified

Thefirst three samples werefrom Madras, the remainder from the Punjab.
* In specimens IVos. 26963 and 26964 the fruits and leaves were examined separately ; there was

about lo parts by weight offruits to i part of leaves.

t The alcoholic percolate of these roots contained potassium chloride and potassium nitrate,

amounting when calculated as K.^O to i'^2 per cent, of the roots.

The following points are noteworthy in connection with the

foregoing results :
—

In Nos. 24242 and 24243 from Madras, the predominant

alkaloid in the leaves and seeds was hyoscyamine, the only other

alkaloid present being scopolamine. In Nos. 26963-26968

from the Punjab, the percentage of total alkaloid in similar

parts of the large and small plants was practically the same,

whether in the fruits, stems or leaves.

The alkaloids were either hyoscyamine or scopolamine, or

both in varying proportions, except in the case of the roots,

where there was evidence of a third alkaloid. No atropine

was present in any of the samples.

Hyoscyamine was the only alkaloid found in the fruits of

the large plant and in the leaves of the small plant. In each

case it was present to the extent of nearly 0'5 per cent., and

could readily be isolated in a crystalline condition.
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Scopolamine was the only alkaloid found in the very small

complete plant (No. 26967). With this one exception, the

predominant alkaloid in these Punjab plants was hyoscyamine.

as in the case of the plants from Madras.

The alkaloids in the stems of the large and small plants

consisted of both hyoscyamine and scopolamine, but in the

case of the fruits and the leaves it is noticeable that scopolamine

is absent in the leaves of the small plant and in the fruits of the

large plant.

The single specimen of the roots examined consisted of the

mixed roots of both large and small plants. The alkaloids

present consisted of hyoscyamine and scopolamine in about

equal proportions, together with a third alkaloid which was

not identifieJ. The following table will indicate these results

more clearly :

—

ALKALOIDS IN DATURA STRAMONIUM FROM THE PUNJAB.

Stems. Leaves. Fruits. Whole plant. Roots.

Very small

plant . .
— — — Scopolamine —

Small plant . 3 or 4 parts Hyoscyamine 4 parts of hyos- — v

of hyoscyam- only cyamine to I

ine to I part part ofscopol- Hyoscyamine
of scopolamine amuie and scopol-

Large plant . Hyoscyamine 4 parts of hyos- Hyoscyamine — amine in

and scopolam- cyamine to I only- y about equal

ine. Rather partofscopol- proportions,

less scopolam- amme and a third

ine than in alkaloid

stems of small
^plant

The percentages of total alkaloid found in the specimens of

Datura Stranioniuni from India are compared in the following

table with those recorded for the plant grown in other countries :

—

Seeds

V ruils ,

Leaves

Stems

Roots

iicin ^pCiinicns

•186

•46

•41 to 45

•25 to 26

0-214

Otht'r countries.

o'2i to 0*48 (European)

0-3.S (Egyptian)

Up to o"4 (European)
/'Main stems 009 (European)

-^ Upper branches 0'36 (European)
I^Averat^e 0'22 (luiropean)

[Main roots o"io (European)

-| Rootlets 0'25 (European)
(Average 0T7 (European)

It is clear from a comparison of these figures that the Indian

Datura Stramoninvi is on the whole quite equal if not superior

to the I'Luropean plant in the amount of total alkaloid which it
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contains. The single sample of seeds from India examined

gave a rather low result, but the two specimens of Indian fruits,

the alkaloid in which is chiefly found in the seeds, contained

practically as much total alkaloid as the maximum recorded for

European seeds. The alkaloid present in European D.

Stramonium is usually stated to consist principally of

hyoscyamine. It is, however, known that considerable variation

occurs in the nature of the alkaloids present in Solanaceous

plants.

DATURA FASTUOSA.

The samples of this plant were received from India along with

those of Datura Stranioniuni referred to above. The results

of their examination are summarised in the following table.

Nos. 248 1
7-248

1
9 consisted oi D.fastuosa,v2LX. black, from Assam,

and Nos, 23944-23946 of Z?./«i'///^jrrt: from the Central Provinces.

The percentages of total alkaloids are expressed on the air-dry

material as received.

RESULTS OF EXAMINATION OF DATURA FASTUOSA.

E
Part of Plant

used.

Percentage
of Total
Alkaloids.

o'ii9

Alkaloids
present.

Remarks.

24817 Twigs and Scopolamine These alkaloids were present in the proportion
leaves . . and hyoscy-

amine
of about 4 to I respectively ; and there was
in addition a small proportion of amorphous
alkaloid.

24S18 Roots . . . o"ioi Scopolamine
only

There was no indication of either hyoscyamine
or atropine. A small proportion of amor-
phous alkaloid was present.

24819 Fruits . . . C'202 Scopolamine
only

There was no indication of either hyoscyamine
or atropine. A small proportion of amor-
phous alkaloid was present.

23944 Stems and
leaves . . .

0-093 Not identified

23945 Roots . . . 0-2I7 Not identified

23946 Fruits . . . o'266 Not identified

It is worthy of note that scopolamine is the predominant alka-

loid in the twigs and leaves oi D.fastuosa and the sole alkaloid

in the fruits and roots of this plant as grown in Assam. The

results obtained with the Indian plants of this species confirm

generally those obtained from D.fastuosa grown in Europe.

DATURA ME TEL.

A sample of Datura Metel from the Punjab was received in

February 1909.
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It weighed 20 lb., and consisted of whole plants dried, and in

a broken condition. The leaves and fruits had for the most

part become separated from the stems, and were to a large

extent in small fragments. The stems were in lengths of 2 to 3

feet, and varied from ^ to f inch in diameter.

The leaves and seeds were submitted to chemical investiga-

tion, as being more important from a commercial point of view

than the stems.

The results of the determination of the alkaloids present were

as follows ;

—

Part of Plant.

Leaves

Seeds .

Moisture.

Tot.al A kaloids.

In moist In drj- .•\lkaloids present.

material. material.

Percent. Per cent. Per cent.

9-45 0"22 0-25 Scopolamine and a

small proportion of

atropine.

8-07 0-2I 0-23 Scopolamine and a

small proportion of

atropine.

Specimens of Datura Metcl grown in France were examined

a few }ears ago by Schmidt, who found that scopolamine was

present in all parts of the plant, unaccompanied by any notable

quantity of other mj-driatic alkaloids. The dried leaves were

found to yield 0'55 per cent, and the seeds 0'50 per cent, of

scopolamine. Kircher has confirmed these figures, and also

asserts that scopolamine forms the bulk of the alkaloid in the

plant, only small quantities of hyosc}^amine and atropine being

present.

A comparison of these results with those obtained for the

present sample indicates that Datura Metel grown in India

resembles the European plant in so far that scopolamine is the

predominant alkaloid. In this particular case the Indian speci-

men contains a smaller proportion of scopolamine than the

ICuropean plants, but it is impossible to conclude that this is

a general rule, as the quantity of alkaloid in Solanaceous plants

is known to \ary considerably with their age.

It has been suggested by Schmidt that Datura Metel should

become the commercial source of scopolamine (hyoscine) which

is cmplo\-ed in medicine.
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Samples of the seeds and capsules of Datura Metel collected

at Fatiala in the Punjab were received in January 19 10.

The results of their chemical investigation were as follows :
—

Seeds. Capsules.

Moisture, />(fr f^;//. .... 7-68 127
Total alkaloid—

Expressed on material as

x&c&wedi, per cent. . . . o'23 o'lo

Expressed on dry material,

percent...... o'25 0'I2

Akaloids present

—

Hyoscyamine and Scopolamine only.

scopolamine in No other alkaloid

the proportion could be found,

of about 2 to

I ; also a small

an'ount of atro-

pine.

The percentage of total alkaloid in the present sample of

seeds, viz. 0*25 per cent, in the dry material, is in close agree-

ment with the amount found (o'23 per cent.) previously {see

above), and this result confirms the view that the Indian seeds

contain considerably less alkaloid than seeds derived from

Datura Metel grown in Europe.

The present sample of Datura Metel seeds is also exceptional

in containing hyoscyamine as the predominant alkaloid {see

above).

The sample of capsules of Datura Metel contains considerably

less alkaloid than the seeds or leaves ; but scopolamine is the

only alkaloid present in the capsules.

HYOSCYAMUS RETICULATUS.
The specimens were received in August 1904, and consisted

of the seeds and entire plants oi Hyoscyainus rettculatus, collected

in Baluchistan. It was stated that camels, sheep and goats

eat this plant, but that cows, donkeys and horses will not

touch it.

The material was examined and the following results ob-

tained :

—

No. of sample. Part of plant. Total alkaloid.

Per cent.

23021 . . . seeds .... 0-082

23023 . . . whole plant . . . 0-240

23024 . . whole plant . . O'l 1-6

The total alkaloid obtained in the three determinations was

mixed and carefully examined in order to ascertain its nature.

K
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The presence of hyoscyamine was proved, but on account of

the small amount of total alkaloid available it is not possible

to state definitely whether any other alkaloid was present.

The results of the present investigation of Hyoscyamus reticu-

latus show considerable variation in the amount of total alkaloid

in the whole plant, the two results obtained being 0"ii6 per

cent, and 0*24 per cent.

No explanation can be given at present of the fact, mentioned

in the correspondence, that camels, sheep and goats eat this

species of Hyoscyamus. It suggests a tolerance for Solanaceous

alkaloids which is not shared by otlier animals, but this

peculiarity is not on record.

H YOSCYAMUS NIGER.

Leaves and seeds of Hyoscyamus niger from Saharanpur,

India, were forwarded to the Imperial Institute in May 1902.

They gave the following results on examination :

—

The leaves were found to contain 0062 per cent, of total

alkaloid, expressed on the dried material, equivalent to 0'058

per cent, expressed on the material as received. The quantity

of total alkaloid obtained was too small to permit of its

constituents being identified.

Two determinations carried out on the seeds gave a mean of

0*o8i per cent, of total alkaloid. It was found impossible to

isolate hyoscyamine in a crystalline condition from the material.

The results of the examination of the samples of Indian

Hyoscyamus niger agree with those recorded for the European

plant, the leaves of which have been found to contain from 0*04

to 008 per cent, of total alkaloid, and the seeds from 0'06 to 0"i

per cent.

GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS

AND THEIR DEVELOPMENT.

THE UTILISATION OE WATTLE-BARK.

In a previous number of this Bulletin (1908, 6. 157) an

article was published giving detailed information regarding the

cultivation of wattle for the production of the valuable tanning


