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Abstract: Two hundred and fifty plant samples derived from 130 Sri Lankan plant
species, including 22 endemic species were scresned for the occurrence of basic and
quaternary alkaloids. The plants represented 116 genera and 60 families, of which
25 were tropical families.  Extractions were carried out by the HC! method, and the
presence of alkaloids was detected by Mayer’s and Wagner’s tests. TLC of the crude
extracts furnished the approximate number of basic alkaloids. Aqueous extracts after
removing the basic alkaloids were tested for quaternary alkaloids by Mayer’s test.
Forty species, inclusive of 5 endemic species, gave positive Mayer’s and Wagner’s tests.
By means of TLC, 63 species were found to be Dragendorff positive and 61 iodoplatinate
positive. Ten species showed the presence of quaternary alkaloids. Of the plants
screened for alkaloids, 52 species, distributed among 36 families, had not been pre-
viously reported in the literature, to the best of our knowledge.

1. Imfroduction

Amongst the natural products, alkaloids comprise the largest single class of secondary
plant mctabolites. Since they display dramatic physiological activitics, alkaloids
find wide applications in medicine; some alkaloids being toxic to man and animals.
Alkaloids occur mainly in higher plants belonging to angiosperm families and are
absent or infrequent in the gymnosperms, ferns, mosses and lower plants. The
chemisiry and pharmacology of alkaloids occurring in some plants of Sri Lanka have
recently been reviewed.24

A search for alkaloid-containing species of vascular plants in Sri Lanka was initi-
ated in 1973 in order to obtain fresh sources of alkaloids that could be studied che-

mically and pharmacologically. Since then a number of reporis have appeared:

dealing with alkaloid screening of some plants of Annonaceae,’” Apocynaceae,?
464 Sri Lankan plant species,’57 100 medicinal plants,?’ 6 Sida species?® and 50
medicinal plants.” Herein we report our results of the screening of 130 species of
vascular plants for basic and quaternary alkaloids. These included 22 species
endemic to Sri Lanka. Detailed chemical study of some of ithe alkaloid-positive
species has also been undertaken.

*Part 41, GUBTWARDANA, Y. A. G. P., SULTANBAWA, M. U. S. & BALASUBRAMANIAM, S. (1980)
Phytochemistry, in press.

tFor Part I, see refs. (56) and (57).
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2. FExperimental
2.1, Collection of Plants

Plant collections were carried out over a period of about two years beginning in 1975,
from different parts of the island. As tar as possible, collections were restricted to
natural habitats.

2.2. Dryiag of Plant Material

The plant material collected was air dried and then subjected to drying in a venti-
lated electrically heated dryer at approximately 50°C. In some instances undried
plant material was extracted.

2.3. Preparation of Plant Extracts

The powdered dried plant material (10 g) was stirred for 24 hr with 0.1 N aqueous
HCI1 30 ml). The acidic extract was filtered through a Buchner funnel. A portion
of the filtrate was tested with Mayer’s and Wagner’s reagents. The other portion
was made alkaline with excess aqueous sodium bicarbonate and extracted with
chloroform (3 x 5 ml).'* The chloroform extract was concentrated and analysed
by TLC.

2.4. Screening for Quaternary Alkaloids

The basified aqueous extract after extraction with chloroform was acidified with
2N HCl and tested for quaternary alkaloids with Mayer’s reagent.

2.5. Preliminary Alkaloid Tests

2.5.1 Mayer’s Test — Mayer’s reagent was prepared according to Paech and
Tracy.*? A reaction which produced slight opaqueness upon the addition of Mayer’s
reagent was denoted as (+); if the rcaction produced a ‘definite turbidity but no
precipitate, it was denoted as (++ +); the production of a heavy precipitate or heavy
flocculation was denoted as (+---). No attempt was made io quantify the results.

2.52 Wagner's Test — Wagner’s reagent was prepared by dissolving 2.0 g of
potassium iodide in water (5 mi) and adding 1.27 g of iodine and diluting to 100 ml
with water. The results obtsined by addition of Wagner’s reagent to the crude
extract was recorded as for the Mayer’s test. Again, no attempt was made to
quantify the results.

2.6, Confirmatory test (s) and Estimation of the Probable Number of Alkaloids Present

As the use of alkaloid precipitating reagents to signify the presence of alkaloids
in crude extracts has been questioned on several occasions,’® confirmation was
sought by meang of 7LC. The chloroform extracts prepared in 2.3 above were
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spotted on silica gel plates (0.25 mm). The plates (5x20 cm) were developed
with  chloroform-methanol (9:1 or 19:1) and the spots located separately with
Dragendorff’s® and Iodoplatinate® reagents. Once again no attempt was made to
quantify the results. However, the 7LC investigation indicated the probable number
of basic alkaloidal compounds in the extract.

3. Results and Discussion

The results from testing for alkaloids in 250 samples belonging to 130 plant species,
distributed over 116 genera of 60 families are presented in Table 1. In many instances
leaves and twigs were screened  Wherever possible, other parts, such as roots,
fruits, seeds, etc. were also studied. Thirty-two plant species included in our previous
survey>’ were re-examined from different localities and/or with different part (sj.
Preliminary tests with Mayer’s and Wagner’s reagents were performed on each sam-
ple. For basic alkaloids, confirmatory TLC analysis was carried out. For quater-
nary alkaloids, the aqueous solution after removing the basic alkaloids for TLC
analysis, was acidified and tested with Mayer’s reagent.

Of the 130 plant species tested, 40 gave positive Mayer’s and Wagner’s tests whereas
63 species showed the presence of alkaloids when sprayed with Dragendorf’s rea-
gent, and 61 showed a positive reaction to iodoplatinate spray reagent on TLC.
These two spray reagents were used in combination since Dragendorff’s'®  and
lodoplatinate? methods have been questioned in the past, when employed separate-
ly. The following is a list of plant species containing compounds which reacted
with both Dragendorff’s and iodoplatinate spray reagents on 7LC but which showed
negative responses to both Mayer’s and Wagner’s .tests: Limnophyton obtusifolium
(Alismataceae), Goniothalamus hookeri, Xylopia championii, X. nigricans (Annonaceae)
Heliotropium indicum (Boraginaceae), Sphaeranthus indicus (Compositae), Bridelia
moonii (Euphorbiaceae), Homalium zeylanicum (Flacourtiaceae), Uraria picta (Legu-
minosae), Scilla hyacinthing (Liliaceae), Sida acuta, Sida cordifolia, Sida rhombifolia
(Malvaceae), Ficus diversiformis (Moraceae), Sterlitzea reginae (Musaceae), Ochna
squarrosa (Ochnaceae), Pedalium murex (Pedaliaceae), Clausena indica and Glycos-
mis bilocularis (Rutaceae). Of the above species except for Bridelia moonii, Pedalium
murex and Glycosmis bilocularis, the rest are either new records or those already
known to contain alkaloids (see Table 1). Since Mayer’s and Wagner’s tosts depend
on the alkaloid concentration®” and Dragendorffi’s and iodoplatinate spray reagents
can give false positive results'2!® we suggest that all these tests in combination
should be used for detecting alkaloids in an extract. Out of the 130 plant species
tested, 10 species distributed in 7 families showed the presence of quaternary alkaloids.
Of the plants screened for alkaloids, 52 species, distributed among 36 families had
not been previously reported in the literature,’—9:13:15:20:26:27,34,36,47-53,56,57,60-64 ¢ {}1e
best of our knowledge.
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Table 2 summarizes the test results obtained for families containing at least one
alkaloid-positive species, in which only those species giving positive response to
all 4 tests are considered. The alkaloid-positive ones account for 27.79 of the total
plant species screened and this is a proportion which is somewhat higher than that
expected for the occurrence of alkaloids in vascular plants.?

TasgLe 2 Summary of test results2

No. of species tested Positive number of speciese
Familyb

Total Endemic FTotal Endemic

Acanthaceae
Amaryllidaceae
Ancistrocladaceae
Annonaceae
Apocynaceae
Aristolochiaceae
Asclepiadaceae
Berberidaceae
Capparidaceae
Dilleniaceae
Euphorbiaceae
Hydrophyliaceae
Lauraceae
Leguminosae
Loganiaceae
Malvaceae
Gleaceae
Papaveraceae
Rubiaceae
Rutaceae
Sapindaceae
Scrophuiariaceae
Simaroubaceae
Taccaczae

—

—

= B R = S OV R O e = DN =
2 OO CC o O CULOOONO~=P—_,0O0

eI SR E S S NNl SIS S S I SR S R
C OO OO OO0 O=OOOOCOO~CO==OoO0

OO OO

aOnly species showing a positive response to all 4 reagents are included,
bOnly alkaloid positive families are included,

cMayer’s and Wagner’s positive species, clearly Dragendorff’s or Iodoplatinate positive species are
considered.
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