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A New Phytochemical Survey of Malaya)———Chemical Screening
Joun Carrick,2® K. C. Cuan and H. T. Caeung2?
Department of Chemistry, University of Malaya®

(Received May 11, 1968)

Reported here (Table II) are the results of screening of Malayan plants from 82 families,
representing 169 genera and 226 species, for presence of alkaloids, saponins, and steroids
and triterpenes. Results of ensuing detailed chemical investigations on some plants are
summarized (Table I), and the potentials of others discussed.

While many plants of the rich Malayan flora have long found use in folk medicine,® it
is only recently that systematic studies have been undertaken with the aim of discovering
substances of pharmaceutical interest. A phytochemical survey of Malaya was initiated
in 1957 by the University of Malaya (then in Singapore) in collaboration with the Malayan
Government Department of Chemistry. The earlier results of chemical~? and pharmacolo-
gical” screening of some Malayan plants have been reported. Since 1965, the University of
Malaya, Kuala Lumpur, has taken over this survey. This paper outlines the organisation
of the new systematic survey and presents the first set of results of screening tests.

Experimental Methods

Collection and Identification By far the greatest number of species of the flora of Malaya is to be
found in the forests. There is seldom a forest area with one or a few dominant species; more often many
species occur together in a small area. The basic survey has therefore been organised in the forest.

Six different floristic areas of forest have so far been selected. The survey of each area is planned in
four stages. (a) A one chain square quadrat is laid out and all trees of five inch girth and over are numbered
and measured. (b) With the assistance of the local foresters, the numbered trees are given Malay names.
(c) The survey team makes initial collections, and, for accurate identification, subsequent visits are made
when the trees are in flower or fruit. (d) Further chain-square quadrats are laid out beside the original
one, up to a total area of an acre, and new species encountered are numbered and collected.

Apart from the basic survey, general collections are made in areas which do not lend themselves to syste-
matic treatment by means of quadrats. In this way the entire flora of the country will be very efficiently
covered,

Chemical Tests——The procedures adopted in the screening tests for alkaloids and saponins were in
accordance with those described by Douglas, ef al.®) and Simes, et ¢l.® The crude residue of the chloroform
extract of plant material was treated with dilute hydrochloric acid (2n). The acid extract was tested for
alkaloids using Bouchardat, Dragendroff and Meyer reagents while the residue left after extraction with acid

1) For preceding part of the series, see Chem. Pharm. Bull. (Tokyo), 13, 882 (1965).%

2) Location: Kuala Lampur, Malaysia; ¢) On secondment as Field Pharmacognocist, Ministry of Overseas
Development, United Kingdom. Present address: State Hevbavium, Botawic Gavdens, S. Adelaide,
Australia, 5000; b) Present address: Department of Chemistry, University of Hong Kong, Hong Kong.

3) I.H. Burkill, “Dictionary of the Economic Products of the Malay Peninsula,” Vol. I and II, Govern-

ment Printing Press, Singapore, 1935; J.D. Gimlette, “Malay Poisons and Charm Cures,” Churchill,

3rd edition, London, 1929.

B. Douglas and A.K. Kiang, Malayan Pharmaceutical Journal, 6, 138 (1957)

B. Douglas, A. K. Kiang, and F. Morsingh, J. Pharm. Pharmacol., 13, 98 (1961).

R.D. Amarasingham, N.G. Bisset, A.H. Millard, and M.C. Woods, Economic Botany, 18, 270 (1964).

K. Nakanishi, S. Sasaki, A.K. Kiang, J. Goh, H. Kakisawa, M. Ohashi, M. Goto, J. Watanabe, H. Yoko-

tani, C. Matsummura, and M. Togashi, Chem. Pharm. Bull. (Tokyo), 13, 882 (1965).

8) J.J.H. Simes, J.G. Tracey, L.J. Webb, and W.J. Dunstan, ‘“Australian Phytochemical Survey, Bulletin
No. 281,” Pt. II1, C.S.I.R.O., 1959.
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- was tested with the Liebermann-Burchard reagent.” The basis of visual quantitative estimation of the
presence of alkaloids and saponins was the same as outlined by Douglas, ¢t /. and Arthur.’® In the Lieber-
mann-Burchard reaction, a transient reddish purple colour turning to green is considered as positive.

Conclusion

In this work 226 species of plants belonging to 82 families and 169 genera have been tested
and the results are shown in Table I1. 46 species have positive tests for alkaloids, 60 for saponins,
and 71 for steroids and triterpenes (Liebermann-Burchard reaction); these species represent
respectively 209, 279, and 319, of those tested.

Very strong tests for alkaloids were given by the following plants which are known sources
of alkaloids: Lochnera (Vinca) roseal (Apocynaceae), Flueggea (Securinega) virosa'® (Euphor-
biaceae) and Chonemorpha pennangensis'® (Rubiaceae). Species which reacted very strongly
to alkaloid reagents but have not been reported to yield alkaloids are Roucheria griffithiana
(Linaceae), Clerodendron servatwm, and Stachytarpheta jamaicensis (Verbenaceae). All three
are used medicinally by the Malays®; furthermore, Roucheria is used as a dart—poision,

TasLe I. Constituents isolated from Malayan Plants Surveyed

Plant Part Compounds Structure Reference
Dipterocarpaceae
Dryobalanops avomatica Gaertn. f. resin dipterocarpol 1 14)
dammarendiol-II I 14)
dryobalanone i} 14)
ocotillol-IL ') 14)
erythrodiol v 14)
oleanonic acid® A 15)
oleanolic acid® VI 15)
hederagenin® il 15)
maslinic acid® K 15)
arjunolic acid? X 15)
asiatic acid® X 15)
alphitolic acid® Xt 15)
Shorea acuminata Dyer resin asiatic acid® X 16)
2a-hydroxyursolic acid®  XII 16)
Rubiaceae
‘Uncaria gambir (Hunt) Roxb. stem  mitraphylline X1v 17)
gambirdine XIV 17)
isogambirdine XIV 17)
Uncavia pteropoda Miq. stem pteropodine XTIV 18)
isopteropodine XIV 18)
Theaceae
Euwrya acuminata DC. - bark  betulinic acid XV 15)
a) Isolated as methyl esters. b) Isolated as artifact derivatives1#

9) C.H. Brieskorn and L. Capuano, Chewm. Ber., 86, 866 (1953); C.H. Brieskorn and H. Herrig, Avch. Pharm.,
292, 485 (1959); C.H. Brieskorn and H. Hofmann, ibid, 297, 577 (1964).
10) H.R. Arthur, J. Phavm. Pharmacol., 6, 66 (1954).
11) W.I. Taylor in R.H.F. Manske, ‘“The Alkaloids,” Vol. VIII, Academic Press, New York, 1965, p. 269.
12) S. Saito, et al, Chem. Ind. (London), 1964, 1263, and references cited therein.
13) A Chatterjee and B. Das, Chem. Ind. (London), 1959, 1449; 1960, 290.
14) H.T. Cheung, Tetrahedvon Letters, 1967, 2807; J. Chem. Soc., in press.
15) H.T. Cheung and M.C. Feng, J. Chem. Soc., 1047 (1968).
16) H.T. Cheung, unpublished results.
17) K.C. Chan, Tetvahedron Letters, 1968, 3403.
18) K.C. Chan, F. Morsingh, and G.B. Yeoh, Tetrahedron Letters, 1966, 931; J. Chem. Soc., 1966, 2245,
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Clerodendron in magic practices, and Stachytarpheta by the local Chinese as well.®) Two
Uncaria species (Rubiaceae), U. gambir and U. pteropoda, also gave very strong tests, and the
presence of alkaloids has been confirmed by us (see below).

Exceptionally strong tests for saponins were afforded by Maesa ramentacea (Mysinaceae),
a local medicinal plant, and Randia cochinchinensis (Rubiaceae). The genus Randia is a known
source of saponins.!9)

Arising from the screening tests, detailed chemical studies have been made of certain
plants which gave positive screening tests. The results of isolation, identification, and struc-
tural elucidation of alkaloid and triterpene constituents are summarized in Table I, and are
a confirmation of the usefulness of the preliminary tests.
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Kingdom for a generous grant, Messrs. L.E. Teo and G. Pachiaper for technical assistance, State and District
Forest Officers in various States, and the Game Warden at Temerloh, Pahang for assistance during field
trips, and Professor R.L. Huang for his interest in the survey.

19) P. Varshney and C. Sannie, Comp. Rend., 242, 2393 (1956); Y.-T. Lin, T.-B. Lo, and W.-T.Tai, J.
Chinese Chem. Soc. (Taiwan), 1, 57 (1954); J. Gedeon, Avch. Pharm., 285, 127 (1952).
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