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A phytochemical survey has been made of the plants of Malaya. The 
results of screening for alkaloids in 708 species of plants belonging to 
104 families and 408 genera is reported. 

IN Part I (Douglas and Kiang, 1957) and in a communication to the Third 
Congress of the Pan Indian Ocean Science Association (Kiang and 
Douglas, 1957), the results were reported of the screening of the first 200 
plants of the Malayan flora for the presence of alkaloids. These marked 
the beginnings of a systematic survey which has received much stimulation 
from, and is closely associated with, the phytochemical surveys conducted 
in the neighbouring countries especially in Australia (Webb, 1949), 
Papua-New Guinea (Webb, 1955), Borneo (Arthur, 1954) and South 
Moluccas (Bisset, 1957). 

The collaboration between the University of Malaya in Singapore and 
various other institutions in Malaya in the Phytochemical Survey has 
been described in Part I. This report contains the screening results of 
708 species of plants belonging to 104 families and 408 genera. Many of 
the plants screened are reputed by the aborigines, or recorded in the 
literature (Burkill, 1935), to possess medicinal or poisonous properties. 

Amongst the plants screened, 144 species marked with * were collected 
in Singapore in the Botanic Gardens and around the University campus 
and 18 species were collected in Selama, Perak, by Miss B. E. Copeland, 
who was attached to the St. John’s Ambulance in Perak in 1957. The 
rest of the plants were collected by an officer of the Department of Chem- 
istry, Federation of Malaya, often with the aid of one or two aborigines, 
in the following districts : Pulau Langkawi, Kedah ; Fort Kemer, Perak ; 
National Park, Pahang ; and Ulu Langat Forest Reserve, Selangor. 

The plants were identified by Professor H. B. Gilliland, Mr. Wong 
Phui Weng and Mr. K. M. Kochuman and herbarium specimens are kept 
in the herbaria of the Botany Department of the University of Malaya in 
Singapore, the Botanic Gardens, Singapore, and the Forest Research 
Institute, Kepong, Selangor. 

PROCEDURE 
15 g. of finely- 

ground, well-dried plant material is mixed thoroughly with 15 ml. 2 N 
ammonium hydroxide and packed into a Soxhlet extractor using a 150 ml. 

* Visiting Research Associate, Chemistry Department, University of Malaya in 
Singapore ; present address, Smith, Kline and French Laboratories, Philadelphia 1, 
Pa., U.S.A. 

t Present address, Chemistry Department, University of Malaya in Kuala Lumpur. 

. 
The procedure for alkaloid screening is as follows. 
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PHYTOCHEMICAL SURVEY OF MALAYA. PART I1 

capacity flask and extracted continuously with chloroform for about 6 
hr. The chloroform extract is concentrated under reduced pressure 
at 50 to 70”. The solvent-free residue is rubbed thoroughly with 6 ml. 
2 N hydrochloric acid. The acid extract, filtered through paper, if neces- 
sary, is divided into three equal quantities and placed in three test-tubes 
(capacity 4 ml. approx.). Each test solution is treated with 4 to 8 drops 
of one of the alkaloid reagents, Bouchardat, Dragendorff and Mayer. 
The production of a precipitate is indicative of the presence of alkaloidal 
material. A visual assessment of the quantity is made, for each of the 
reagents, on the following basis : heavy preciptate + + + +, strong 
precipitate + + +, weak precipitate + +, negligible precipitate +. The 
Bouchardat’s reagent is prepared by dissolving 4 g. potassium iodide and 
2 g. iodine in 100 ml. water. The Dragendorff’s reagent is prepared by 
adding 8 g. bismuth nitrate, 20 ml. concentrated nitric acid, 27.2 g. 
potassium iodide to 50 ml. water, decanting off the supernatant from the 
deposited potassium nitrate and diluting the solution in 100 ml. with water. 

RESULTS 
The list of plants screened is given in Table I. 
We have found that in the isolation of crude alkaloids from 2 to 5 kg. 

quantities of materials, generally plant parts giving strong precipitates 
with all three reagents would yield favourable amounts of alkaloids. 
Sixty-six species (9-3 per cent of total species tested) which have given 
strong precipitates are listed in Table IT. From most plants we had 
selected from this table and from the similar table in Part I, we have 
been able to isolate crude alkaloids in various quantities. These plants 
and their approximate alkaloidal contents are listed in Table 111. It is 
noteworthy that we have found that with Trivalvaria pumila (Anonaceae), 
Lindera pipericarpa (Lauraceae), Coptosapelta flavescens (Rubiaceae) and 
Uncaria pteropoda (Rubiaceae), the crude alkaloids could not be extracted 
by dilute acids from the residues of alcoholic extracts of the plant materials. 
The alkaloids were best isolated by treating the residues with ammonia 
and extracting with chloroform. 

TABLE I 

(Plant parts are in parenthesis; 1 = leaves, s = stems, b = bark, r = root, p = 
pericarp, wp = whole plant, flr 7 flower, frt = fruit, sd = seed.) 

LIST OF PLANTS SCREENED FOR ALKALOIDS 

AcANrHAcEAE-Acanthus iiicifoiius (1 s) . Andrographis panicuiata (I and berries s r) . Asystasia coro- 
mandeliana’ (I) ; Gendarussa v u l g h  ?I s r) . Ptyssigiottis obovata (I s r) ‘ RAadhidAphora korthalsia 
(wp); Sanchegia nobilis’ ( I ) ;  Staurogyn; dng2oIia (I, s, r); Thunbergih Ihr$olia* (I, s).  

ALANGIACEAE-dangium javanicum ( I ,  S ,  b, fa). 
AMARYLLIDACEAE-CUrCuiigo Vi11OSa’ (Wp). 
ANACARDIACEAE-Mangifera sp. (I, frt) ; Spondias pinnata (r, frt). 
ANISOPHYLLEACEAE-AnisOphykU Sp. (I, S, r). 
ANONACEAE-Anaxugorea javanica (I, s) ; Cyathostemma hookeri (1. s, r) ; Desmos chinensis (r) . Enicosan- 

thum macaranthum (s, r); E. membranifolium (I,  s, r, b, frt); Fissistigma sp. (I, s, r); Goiiothalamus 
curtisii ( I  b)‘ G. giganteus (1 s r b tlr frt). G. ovariodes (I s r b frt). G. ridleyi (I s r b frt). G. 
tenuifoliis (I: s); Miliusa lo&&& (i, s,’ b, < frt); Mitrephdrgdaiigayi’(l,  s, r, b, f;t): kdnocaipia 
marginalis (I, r, frt); Orophea polycarpa (r); Oxymitra afinis (b, r, frt); 0. biglandulosa (I, s, r); 0. 
kingii ( I ,  s ,  r); 0. latifolia (I, s, r, frt); 0. sp. ( I ,  s, r, b); Phaeanthus nutans ( I ,  s, b); P. ophthalmicus 
(I. s .  r. b): Polvalthia bullata (I. s. r): P. cauliflora ( I .  s): P. cauliflora var. desmantha (I. s. r. b. D): .~, I , . ~ 

P.  cinnamomea (I, s ,  r, b, frt);.P. clriiigera (r, b); PI Iatehfolia (I,-s, r, b); P. rumphii (ii’sl’ri’b, fFtji 
P. stenopetala (I b frt)‘ P. sumatrana (I s r b f a ) .  P.  sp. (I and Ar r b)‘ P.  sp. (1 r b). Popowia 
pirocarpa ( I  s r’b’frt) .‘P. ramosissima (I 6 ) ;  P.’tomentosa var. & h a  (I r s) ’  $. ip .  (i s r b).  
Pseuduvaria‘ s;tdsa’(l, s,’r); Sugeraea ellipiica (1, b, frt); Trivalvaria macrophyilg(l, I, 1); T .  (I: 
s, r); Uvaria grandiffora (1, s ,  frt); U. sp.  (l,s, b, r). 
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T A B L E  I-continued. 
APOCYNACEAE-Aganosina marginafa (1, s, r); Alsfonia spathulafa (I s b r)' Cerbera manghar (1 s). 

Chilocarpus cosfafus (I s r p sd) ' Chonemorpha penangensis (I 6 ' 'Epigy&m maingayi (r) ' Hunierii 
corymbosa = H. reylini'ca'(1j; Leuconofis gri%fifhii ( I ,  s, r); LochAera rosea' (I, s, r);  Sf;ophanfhus 
caudafus var. marckii (1, s); Tabernaemontana coronaria (I, s); T. curfisii (I,  s, r); T .  malaccensis (I, s, r); 
T. peduncularis (1, s, r, b); Thevefia neriifolia (sd); Willughbia coriacea (r, b, frt). 

ARACEAE-Aglaonema oblongifohm (wD) ; Amorphophallus campanulatus (I,  s, r, frt); A. variabilis (wp) . 
A. sp. (s tuber); Anadendrum marginafum (wp); Colocasia antiquorum (r) ' Epipremnum giganfeun; 
( I  s r) ' Homalomena propinqua ( I ,  s, r) ; Scindapsus picta (I,  s) ; Syngonium phbdophyllum (1 s). 

ARALIkdEAi-Aralidium pinnafifidum ( I ,  s, r, b, frt, sd) ; Arfhrophyllum borneense (I,  s, r) ; A.  iiversifolium 
(s, r, b, flr); Scheffera biternata (I,  s, r); S. subulafa (s, r, flr); S. venulosa var. curfisii (I, s, r); Trevesia 
cheiranfha (I s b r flr). 

A R l s T o ~ o c ~ I A C E ~ E ~ ~ r i ~ f o ~ o c h i a  curfisii (r) ; Thoftea parvflora (s, r). 
AscLEPInoncEAe-Hoya diversifolia* ( I ,  s) ; H. ridleyi (I, s). 
BlGNoNlACEAE-Arrabidaea corymbosa' ( I ,  s) ; A. magnifica (I, s); Bignonia magnifica' (I,  s); Oroxylum 

BIXACEAE-Bixa orellana' (I, s. r, flr, frt); Hydnocarpus kurzii' (I, s). 

BORAGINACEAE-COrdia cylindrisfachya' (I s r) . Heliofropium indicum (I s). 
BURsERACEAE-CanariUm liftorale ( I ,  s, r, h t i ;  6. mahense (1 s r b frt)'. C. sp. (1 s r b frt). Dacryades 

Poribunda (I,  s, r, b, frt); D. rosfrata (I, s, r, b, frt); 0: &'r&osa'(r, b); Pbchyjodus edulis* (1, s); 
Santiria laevigata (r. b, frt);,S. rubiginosa (I,  s, r); S. sp. ( I ,  s, b, frt); Triomma malaccensis (I, s, b, frt). 

CAMPANuLAcEAE-lsofoma IongiPora ( I ,  s, r, flr) ; Pentaphragma begoniifolium' (I, s,  r); P. horsfieldii 
( I  s r). 

CAsuAniNacEAE-Caruarina equisetifolia' ( I ,  s). 
CELASTRACEAE-Euonymus javanicus (I, s, r, b, frt); Glypfom?falum quadrangdare (I, s, r) : Kurrimia Danicu- 

indicum ( I ,  s, r); Stenolobium sfanst ( I ,  s, frt). 

BOMBACACEAE-brio grififhii ( I ,  S, r, b, frt); D .  lowianus (r, b, p ,  sd). 

CAPPkRI'DACEAE-CappariS Sp. (I,  S, r). 

lafa (r, frt). 
CHLORANTHACEAE-ChloranfhuS officinalis ( I ,  s, r, wp). 
CoMaRErAcEAE-Quisqualis indica' (I, s); Terminalia belerica ( I ,  r, b, frt); T. innelleri' (I, s). 
CoMMELrNAcEAE-Floscopa scandens (wp) ; Forrestia cf. grififhii ( I ,  s, r) ; Pollia sorrogonensis (wp). 
CohwosmAE-Agerafurn conyroides (I, s r,flr); Same sp.' (I, r, flr); BIumea myriocephalia (I, r, s); Cosmos 

blpinnafus (s); Elephantopus scaber \I, s, r); Erechfifes valerianifolia' (1, r, flr); Leuzea speciosa' (I, s); 
Mikania scandens (wp); Synedrella nodipora' ( I ,  s). 

ComAwcEAE-Cnesfis palala (I, s, r, sd); Connarus sp .  (I, s, r, b, flr); Rourea fulgens' (I,  s). 
CoNvoLvuLACEAE-Argyreia capifafa (I,  s, r); A.  kunsfleri (I, s, r, b, flr); Maripa nicaranguensis' (I. s). 
CoRNAcEAE-Ara!idium pinnafifidum (1, s, r). 
CuCuRBITACEAE-Gymnopefahm infegrifohm (frt) ; Hodgsonia capniocarpa (1, s, r, b, sd, p); Melofhria 

afinis (wp); Trichosanthes celebica (wp). 
CYPERAcEAE-Hypolyfrum lafifolium' (I) ; Scleria sp.' (wp). 
DILLENIACEAE-Dillenia eximia (I,  s, r, b, frt); D. ovafa (r, b, frt): Tefracera akara (I, s, r, frt); T. fagifolia 

var. fagifolia ( I ,  s, r); T. scandens (I ,  s, sd, flr); T. sylvesfris' (I, s); Wormiasuflruficosa ( I ,  s, r, flr, frt); 
Same sp.' (I, s). 

DlosCoREACEAE-Dioscorea glabra var. pahangensis (1, s, r); D. hispida (1, s, r); D. piscaforium (s, tuber); 
D. scorfechinii ( I ,  s. r, frt); D. sp. (s, tuber); D. sp.' (wp). 

DIPTEROCARPACEAE-Shorea ovalis (1 S r). 
EBENACEAE-~iOSpyroS argenfea (I, i, I!, b); D. malabarica (1 b r frt). D. malayana (I s r b frt). D. 

nofans (b. frt); D. oblonga (I, s, b, frt); Same sp.' (I, s); 6. ier;dula \I, s, r): D. subrioAbiidha I ,  I, r. 
b, frt); D. sumafrana var. decipieus' (1 and twigs, s, r); D. sumafrana var. Pavicans ( I ,  s, r, 6) ;  D. 
wallichii (I. s, r, b, frt). 

ELAEOCARPACEAE-E~aeocarpuS pefiolafus (I,  s, r, b, flr, frt); E. sphaericus (I, r, b, frt); E. sfipularis (I, s, r); 
E. sp. (I, s, r, frt). 

EUPHORBIACEAE-AcalvDha macroDhvlla' (1. s): A.  siamensis (I. s): Same SD.' (1. s): Anfidesma bunius' (1): 

(I s, r, b, frt); Same 
f;t); Blumeodendron tokbrai (b, frt); Bridelia tomenfosa (1, s, r, flr); Same sp.' (I, s); Claoxylon longi- 
folium (b, frt); Cleisfanfhus hirsufulus ( I ,  s, r. b, frt); Coccoceras muficum ( I ,  s, r, b, frt); Croton 
argyrafum (r); C. caudafus (I! s, r, b); C. grififhii (I, s, r, b, flr); C. sp.' (I, s); C. sp. ( I ,  s, r, b, frt). 
C. sp. (I, s, r, b, frt); Elaferiospermum fapos ( I ,  s, frt): Endospermum malaccense (I s r)' EpiprinL 
malayana (I, s, r, b, frt); Euphorbia heferophylla (wp)' E. neriifolia' (I, s); Excoecarih Agaiocha (I, b 
s); Galeariafulva ( I ,  s, r); C .  phlebocarpa (1, s, r, b); Glbchidion superbum ( I ,  s, r, b, frt); Hevea brasilien: 
sis' (I. s, r, sd); Jafropha curcas (I,  s); J .  gossypiifolia ( I ,  s, r); Macaranga hypoleuca (b); M .  lowii 

r, b); M. robiginosa (I, s, b); M. fanaria (I, s, r); M. friloba (I, s, r, b, frt): Mallofus paniculatus 
s, r, b, flr, frt); M. porferianus (I, s, b); Neoscorfechinapaniculafa (I, s, r, frt); Phyllanfhus frondosus' 

( I .  s, r); Pimeleodendron griffifhianum (I,  s, r, b, frt); Trigonosfemon longifolius (I, s, b); T. villosus (I, 

FAGACEAE-Casfanopsis curfisii(r, frt) ;Pasania encleisocarpa (r, b, frt) ; P. semiserrata (I, r, b, frt); Quercus 
spicafa ( I ,  r, b, frt). 

FLACOURT1ACEAE-Barleria cristafa' (I, s): Casearia clarkeii ( I ,  s, r, b); C. sp. (I, s, r, b, frt); Flacourfia 
rukam' (I s). Hydnocarpus sp. ( I  s frt)' Osmelia maingayi (I,  s, r, b, frt); Pangium edule (I,  r, b); 
Ryparosa $ a s c h a f a  (I, s): R. scor;eihinii \I ,  s and frt, r). 

GEsNERlACEAE-Cyrfandra cupulafa ( I ,  s, r); C. lanceolafa (I, s and R); C. pilosa (I, s, r); Cyrtandromoea 

s, 0. 

FLAGELLARIACEAE-SUsUm maiayanum (Wp, frt). 

acuminata* ( I .  s, r). 
GNETACEAE-GnefUm gnrmon' (I, s); G. gnemon var. domesficum (I, s, r); G. gnemon var. fenerum (I, s, r); 

G. macrosfachyum (I,  s, r, frt); G. fenuifolium (I, s, r); G. aff. fenuifolium (s, r, b, frt). 
GRAMINEAE-Brachiariu mufica. (wp) ; Cmfofhecu lappacea* (wp) ; Lophafherum gracile (r). 
GU~lFERAE-CUlOPhY~~Um inophylloide (r, b, frt); Garcinia afroviridis (I,  s, r); G. bancana (I s r frt); 

eugeniuefolia (I,  s, r, b); G. prainiana (I,  s, r, b, frt); G. s p .  (I ,  s, r, b): k.'s~: (1. s. 
. . .  . . . . .  Kayea racemosa ( I ,  r, b, frt). 

HYPERlCACEAE-~~afoXY!on Sp.* ( I ,  S). 
IcAcrNAcEAE-Gomphundra afinis ( I ,  s, r); Phyfocrcne bracfeafa (s, r, b, frt); P. oblonga (I, s, b, fa) ;  

LABureAE-Gomphosfemma scorfechnii (I, s, r) ; Hyptis capifafa (wp) ; Orfhosiphon grandiflorus* (I). 
Sarcostigma aff. kleinii (s, r, frt). 
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PHYTOCHEMICAL SURVEY OF MALAYA. PART I1 
TABLE I-continued. 

LAmcmE-Acfinodaphne glomerafa (s, r) ; Actinodaphne sesquipedalis ( I ,  s r b frt) ' Alseodaphne pedun- 
cularis (I, s, r); A. petiolaris ( I ,  s, r, b, frt); Beilschmiedia sp. (r, b, frt): h k a m d m u m  iners (I,  s, r, b 
flr, frt) ; C. iners* (I s )  ' Crypfocarya grisffhiana (1 s r Ar) ' Lindera pipericarpa (I r b) ' Litsea cubeb; 

s) . L f i r m a  (I s) L.' robusta (1 s r b frt) L. ~p&acea'(l s r b flr frt) . L. Ga'thadea var fomen- 
k a  il, s, r); L.kp.'(l, s, r); L. si. \l;s,'b, fit); Nothophoebe'iaidu;if/rmis ?I,  s, r, b); Phoebe opaca 
(1, s, r, b); P. faroyana (1, s, r); Stemmafodaphneperakensis (I, s, r, b, frt). 

LBCYTHIDACEAE-Barringfonia cylindristachya ( I ,  s, r, b, frt); B. fusiformis (I,  s, r, b); B. nracrosfachya 
(I, s, r, b, frt); Courouptia guianensis* ( I ) .  

~ ~ N O S A E - A d e n a n f h e r a  pavonina* ( I ,  s, sd) ; Alysicarpus nummularifolius (wp) ; Aiidira surinamensis* 
( I ,  s); Bauhinia calycina (s, r, b, frt); B. integrifolia (I, s, r, b); B. purpurea (frt); B. sp.' (I s). Caesal- 
pinia pulcherima' ( I ,  s, sd); Calapogonium mucunoides (1 and s); Calliandra surinameisi;; ( I ,  s ) ;  
Camoensia maxima* ( I )  ; Cassia leschenaultiana (wp) ; C. nodosa ( I ,  s ,  flr) ; C. occidenfalis' (I, s, r, sd) ; 
C. suraffensis' (I, s, Ar, frt); Centrosema pubescens (I and s); Clitorea sp.' (I, s, r, sd); Crotalaria 
sfriata' (I, s, r, sd); C. verrucosa' (I,  s, r, sd); Cynometra inaequifolia (I,  s, r, b, frt); Derris malaccensis 

I5IACEAE-Dianeiia ensifolia (w ) Dracaena conferta (I s r) ; D .  congesfa (wp) ' D.finlaysoni = D. gramini- 
folia (1, s, r); D. graminifo!aai ( I ,  s ) ;  D. umbratic; (I, s, r, b, frt); Pelioianfhes lurida (wp); Smilax 
barbafa (1, s ) ;  Same sp.* ( I ) ;  S. calophylla (1, s, r); S. myosotiflora (I and s, r and tuber). 

LINACEAE-rxonanthes icosandra' ( I ,  s); R. grisffhiana ( I ,  s, r, b); Same sp.* (1, s ) ;  R. grisffhii (I, s, r). 
LOGANIACEAE-Fagraea sp. (1, s, r); Strychnos ovalifolia (s, r). 
LORANTHACEAE-Dendrophthoe grandifrons (I s, r). 
LYCoPODIAcEAE-Lycopodium cernuum' (wpj. 
LYTHRACEAE-Duabanga sonnerafioides (I, r, b, frt); Lufoensia punicarfolia' (1, s). 
MALPHIGHIACEAE-Brysonima crassi foiia* (1, s). 
MALVACEAE-Hibiscus macrophyllus' (s, r); Sida rhombifolia ( I ,  s, r); Urena lobata' (1, s). 
MARATTIACEAE-Angiopteris evecta (wp). 
MnAsroMAcEAE-Aiiomorphia malaccensis (I s r). Anplectrum pallens ( I  s r frt); Blasfus caudafus (1 s,, 

r. flr, frt) ; Clidemia hirta ( I ,  s, r) ; Dissochheia huts (I,  s, r, flr) ; Ma&nka'rufolanafa (I s r) . Medihla  
speciosa (I s frt). Melastome sp. (I s r frt). Memecylon coeruleum. (1 s). M. dichotorhtd ( I  s r b 
frt); M .  nh&drum (I, s, r, b); &f.'dyrsi~oides (I, s, b); Phyllagafhb r & u f i f o l i a  ( I  and i, i, krj 
Pogonatherapulverulenfa (1, s, r, frt); Pternandra echinafa (I, s, r, b); Same sp: (I, s); Sonerilla begoniae- 
folia (wp); S. heferosfemon (wp). 

MELIACEAE-Aglaia argentea (I s b flr frt) ' Amoora ridleyi (p sd) . Carapa granafum' 0)- C. guianensis* 
( I  s)' Chikrasia tabularis (r 'b 'p).' Chiiocheton macrofhyr&s (i r b rb). C. sp (r d p sd). C. sp 
(1: s k b frt). C. sp. (I s r'bj. C: sp. (I s b flr). Dysoxylum irbbr&en3 ( I  s fA).'D: cauh,7oruk 
( I ,  s: 4; '0. cdsfulafum \b: fh;b. thyrsdid& (r, b, p, sd); D. sp. (r, b, p, sd)'; b. sp.'(I, s, r, b, frt); 
D. sp. (I,  s, r, b, frt); D. sp. (1, s, r, b); D. sp. (I,  s, r, b, frt); Lansium domesticum (1, s, r, b, frt); Melia 
indica ( I ,  s, Rr). 

MENISPERMACEAE-Arcangeiisia loureiri (I and s r) ' Coscinium wallichianum ( I ,  s); Cyclea laxiflora (wp); 
Fibraurea chloroleuca (I,  s, r, b, frt); Limaiia Ablonga (I, s, r); L. velutina ( I ,  s, r); L. sp. (I, s, b, r); 
Tinomiscium petiolare (1, s, r, frt); Tinospora tuberculata = T. crispa (s). 

MORACEAE-Artocarpus gomezianus (r. frt); Same sp.* (1, s); A.  grisfthii (1, s, r, b, frt); A. integer (I, s). 
Samesp.' ( I ,  s); A. lanceifolius(I, b, frt); A. lowii(s); A. kemando ( I ,  s, p, sd); Conocephalussp. (I, s, r): 
Ficus alba (1, s, r, b, frt); F. annulara (1, b, r, frt); F. auranfiaca ( s r frt). F. aurafa (I, s r frt); F: 
delfoidea var. lufescens ( I ,  s, r, b); F. deprcssa (s, b, frt); F. fistulosa'(i, s: r, b: frt); Same sp.i r sd). 
F. fulva (I,  s, b, frt); F. geocarpoides (I,  s, b, frt); F. kurzii* (I, s); F. lepicarpa (1, s, r, frt); F. ;&fan; 
var. arbuscula (1 s frt). F. villosa* (I s)' F. sp. (I s, r, frt); F. sp.' (I, s); Hulletia dumosa ( I ,  s, r); 
Sloetia elongafa tl,'s, r, b); Treculia airichfa' (1, s).' 

MYRlSTlCACeAE-Gymnacranfhera forbesii ( I ,  s ,  r, b, flr, frt); Horsfieldia superba (I s r b frt sd). Knema 
curfisii (I,  s ,  r, b, frt); K .  glaucescens var.pafenfinervia ( I ,  s ,  r, b); K. laurina (l,'s,'r,'b,'frtj; K. bblongi- 
folia var. monricola (1, s ,  r, b, frt); K. CL laurina (r, b, sd, p); Myristica hollnugii (I, s, r, b, frt). 

MYRSINACEAE-Ardisia andamanica (I, s, r); A.  colorata var. complanata ( I ,  s, r); A.  fulva (1, s, r); A.  goode- 
noughii forma ( I ,  s, r); A.  lanceolata (I,  s, r, b, flr); A. lurida ( I ,  r, b); A. solanacea (I, s, frt); A.  villosa 
(wp); A.  sp. (I,  s, r, b); Embelia garciniafolia (s, r); E. ribes' ( I ,  s ,  r, flr); E. rugosa (b r frt). Labisia 
pothoina (I, r); L. pothoina var. alata ( I ,  s ,  r); Maesa macrothyrsa ( I ,  s, r, b, flr); M .  ;aAenta'cea (I,  s, 
r, b, frt). 

MYRTACEA-Eugenia grandis (I s b flr)' E. macrocalyx* (1); E. nigricans (b, r, frt); E. pachyphylla (1, s 
r, Rr); E. papillosa (1, s, r, fl;) ;'E.'polyhnfha (!. s r)' Same sp.* (I, s); E. scorfechinii ( I  r frt); E. tumid; 
(1, r); E. variolosa (I, s, b, flr); Lecyfhis ollarra*'(l, k); Psidium guajava' ( I ,  s); RhodaAiia trinervia' (I). 

OLACACEAE-Erythropaium scandens ( I ,  s, r) ; Ochanostachys amenfacea (I, s ,  r, b, frt) ; Phlebocalyrnna 
pyriforme' ( I ,  s)  ; Phyfocrene bracfeafa (s) .  

OLeACEAE-Jasminum bifarium (1, s); Linocipra insignis ( I ,  s, r, b, frt); Myoxopyrum nervosum (1, s, r, frt). 
ORCHIDACEAE-Caianfhe ceciliae (wp); Cerafosfylis subulata (wp); Corymborchis verafrifolia (1 and s, r); 

Oberonia anceps (wp). 
OXALIDACEAE-OXaiiS corniculatus* (wp). 
?ALMAE-cU/UmUS oranfus (I, s: fr, p, sd); C. sp. (1, s ) ;  c. SP. (I, s, frt); c. sp. (1, s, frt); C .  sp. (I,  s, r, frt); 

C. sp. (1, s, r) ; Caryofa mitrs ( I ,  r, s )  ; Orania macrocladus (I, frt, Palm Cabbage) ; Pinanga cf. disticha 
( I ,  s, r); Plectocomiopsis geminiflorus ( I ,  s ,  frt). 

PAmnORAcEAE-Adenia sp. (I s r frt). Passidora foefida' (I r, frt); P. laurifolia (I and s). 
PwERAcEAE-peperomia pellulidi*'(wpj; Piper caninum (I, s,'r); P. kurzii (I, s, r); P. muricatum ( I ,  s, r)' 

P. porphyrophyllum (I,  s, r ) ;  P. ribesioides (1, s, r); P. ridleyi (1, s, r); P. sarmentosum' (wp); P. semang: 
Eroanum (I,  s, r) ; P. sfylosum ( I ,  s, r) ; P. friandrum (I, s, r) ; P. sp. (wp). 

POLYGALACEAE-Poiygaia venenosa ( I ,  s, r); Xanfhophyllum afine (1, s, r, b, frt); X. palembanicum (1, s, r, b). 
POLYPoDIACEAE-Antrophyrum callifolium (wp). 
PRmAceAE-Burkinghamia celsissima' (1, s) ; Helicea aftenuafa (I, s, r, b, frt). 
RHAMNACuE-Venfilago malaccensis (I, s, r, b). 

OCHNACEAE-Gomphia ianceoiata ( I ,  s, r, b). 

PLUMBAGINACEAE-PiUmbago zeyianica (I,  S, r). 
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T A B L E  I-continued. 

R H l ~ O P H O R A C E A E - A l l ~ S O P h ~ ~ ~ ~ ~  corneri (s, r, frt); A.  grififhii (r, b, frt) ; Bruguiera cylindrica' ( I )  ; Carallia 
suffruticosa (I,  s, r); Pellacolyx axillaris (s, r, b). 

RosAcEAE-Eriobotrya japonica* ( I ,  s); Parastemon urophyllum* (I, s); Pyrus gramelosa (I, s, r, b, frt); 
Raphiolepis indica. (I,  s). 

RUBIACEAE-ArgOSfemma elarostemma (wp) ; Aulacodiscus premnoides ( I ,  s, r, b) ; Canthium horridum ( I ,  
s, r); Charalia pubescens (I,  s, r); Coptosapelfa flavescens ( I ,  s, r); Greenia jackii ((I, s, r): Hedyotis 
cangesfa (1. s, r); H. capriellafa (I,  s, r); Ixora congesta ( I ,  s, r); I. javanica (s, r); I. kingsfonii ( I ,  s, r, b, 
flr); I. pendula (I,  s, r); I. sp.' ( I ,  s); Lasianthus attenuatus ( I ,  s, r); L .  maingayi ( I ,  s, r); L. sp. ( I ,  s, r); 
Morinda citrifolia ( I ,  s, frt); M .  ellipfica' (I,  r, b, frt); Mussaenda glabra (I, s); M .  mutabilis ( I ,  b); 
M .  oblonga ( I ,  s, r) ;,M. villosa (I,  s, r, b,  frt); Mycetiajavanica (wp); Naucleajunghuhnii(1, r, b); N. main- 
gayr (s, r); N. subdrta (I,  s, r, b, frt); Ophiorrhiza communis (I,  s ,  r); 0. discolor (1, s, r, flr); 0. hispidula 
(s, r); Pavetfa graciiiflora (I, s, r, frt); P. indica (I,  s, r, b); Psychotria calocarpa (I,  s, r); P. grifithii 
( I ,  s, r); P.,ma!ayfna (I,  s, r, b, frt); P. montana (I,  s, r); P. sarmentosa (I, s, r); P. viridflara (I. s, r, 
b. flr) ; P. virrdrfolra* (1, s, I, frt) ; Randia anisophylla ( I ,  r, b, flr) ; R.  densiflora ( I ,  s, r, b, frt) ; R. exaltata 
( I ,  s, r, b, frt); R. scortechinii (I,  s, r, b, frt); R. stenopetala (s, r); Rennellia speciosa ( I ,  s, r) ; Stylocoryne 
mollis ( I ,  s, r, b, frt): Tarenna salicina (I,  s, r); T. wallichii (s, r); Timonius wallichianus ( I ,  s); 
Uncaria gambir (s, r); U .  glabrafa* ( I ,  s, r); U .  parviflora (I,  s, r);  U .  pteropoda (I,  s, r); U. sclerophylla 
(I, s, r, b); Urophyllum blumeanum (I,  s, I); U. glabrum (I,  s, r, frt); U. grifithianum (I, s, r); U. trifurcum 
( I ,  s, r, b. frt); U .  umbellaturn (I,  s, I, b, frt); Xanfhophyfum sp. (1, s, r). 

RUTACEAE-ClUUSena harmandiana* (1); Evodia latifolia ( I ,  s, I, b, frt); E. cf .  macrocarpa (r); Glycosmis 
sapindoides (1, r); G. chlorosperma (I,  s, I, b); G. malayana = G. chlorosperma (1, s, r);  Micromelum 
pubescens ( I ,  s, r, b, frt); Paramignya lobafa = P. andamanica (r); Tetractomia roxburghii (I,  s, b. frt); 
Xanfhophyllum obscurum ( I ,  s. r, b, frt). 

SAPINDACEAE-Lepisanthes cuneafa (1 and frt, s); L. sp. (1, s, I); Nephelium iappaceum ( I ,  s, r); N. malaiense' 
(I, s); N. mutabule ( I ,  s, r, b); Pometiapinnafa (I,  s, I, b, frt); Same sp.' (I,  s); Xerospermum sp. (1, s ,  
r, b). 

SAPOTACEAE-Chrysophyiium cainito' (1, s) ; Madhuca longifolia" ( I ,  s) ; Manilkara kauki' ( I ,  s) ; Mimusops 
elengi' ( I ,  s); Palaquium hispidum (I, frt); Payena lucidia (I,  b, r, frt); Same sp.* (I, s); Pouteria sp. 
(r, b, frt). 

SCHlzAEACEAE-Lygodium circinnatum ( I ,  s, r) ; Schizaea digitafa (wp). 

SOLANACEAE-solanurn torvum (s, r); S. verbascifolium (I,  s, r). 
STERcuLiAcEAe-Plerospermum jackianum (B) ; Scaphium macropodum (b) ; Sterculia Iaevis ( I ,  s, r); S. 

macrophylla ( I ,  r, p, sd); S. parviflora ( I ,  s, r, b, p. sd). 

TERNSTROEMlACEAE-Adinandra dumosa* (I, s); Saurauja cauliflora ( I ,  r, b); S. nudiflora ( I ,  s, I, b, fir); 
S. trisfyla (I,  s). 

THEACEAE-Pyrenaria acuminafa ( I ,  s, r, b, frt). 

TILIACEAE-GreWia antidesmifolia (I,  s, r, frt); G. umbellata ( I ,  s, r); Honckenya ficifolia ( I ,  s); Trichosper- 

TURNERACEAE-Turnera uimifoiia (I,  s, r). 
ULMACEAE-Gironniera nervosa ( I  s r b frt). Same sp.' ( I ,  s); Trema amboinensis (I, s, r). 
URTlCACEAE-E[atOSfema IatifoLrn' (Lpj ; E.' repens (wp) ; E. c~ integrifolia (wp) ; Laportea stimulans 

( I ,  s, r); Poikilospermum subtrinervium (wp); Pouzolzia viminea (1, s, r); Sloetia elongata* ( I .  s); Sfreblus 
asper* ( I ) .  

V E R B E N A C E A E - A ~ ~ ~ ~ ~ ~ ~ ~  alba* (I);  Callicarpa furfuracea (1, s, r, frt); C. reeresii' (1, s); Clerodendron 
fragrans ( I ,  s, I); C. serrafum ( I ,  s, I, flr, frt); C. thomsonae' (I,  s); C. umbratile ( I  s r)' C. villosum 
(I,  s, r); Duranta repens* (I. s, frt); Faradaya papuana* (I,  s); Gmelina arbarea* (I,  s j ;  'Primma foetida 
( I ,  s) ; Stachytarpheta indica ( I ,  s, r); Sphenodesme frifolia ( I ,  s); Vifex heterophylla (I,  s, b. frt); V. 
negundo (I,  s, r); Same sp.' (I,  s): V. qubescens ( I ,  s, b, r); V. vestita (I, s, r, flr). 

VIoLAcEAE-A/sodeia sp. (1, s, r, b, frt); Linoria sp. (I,  s, b, frt). 
VITACEAE-Leea sambusina (s, b, frt); L. sp. (I, s, r, b); Pferisanfhes cissoides (wp); Vifis augusfifolia (I,  s, b). 

V. curfisii (I,  s, b,  flr); V. furcafa' (I,  s); V. glaberrima (wp); V. kunstleri (I, s, frt); V. lawsoni ( I ,  s, frt); 
V. lanceolaria ( I ,  s, frt); V. mollissima (I,  s, r, frt); V. novemfolia (I,  s, r); V. penduncularis (I,  s, r, frt); 
V. cf. scortechinii ( I ,  s, r, frt). 

ZINGIBERACEAE-AchaSma sphaerocephalum ( I ,  s, r) ; Alpinia raflesiana (s, r) ; Amomum hastilabium ( I ,  s 
I, p, sd): Costus lucanngianus' C. ridleyi ( I ,  s); C. speciosa (1,s. r); Globba aurantica ( I ,  s); Hornstedfia 
sp.* (wp); Languas melanocarpa (r); Zingiber griftithii (I,  s, tuber). 

SCROPHULARIACEAE-CUrUngU UmarU (Wp). 
SIMARUBACEAE-EUl'yCOma UpicUlUfa (I,  s, r); E. longifoiia (1, s, r, wood). 

TAccAcEAE-Tacca cristafa (Wp). 

THYMELAEACEAE-Linostoma pauciflora (r). 

mum kurzii ( I ,  s, r, b, frt); T .  cymbiform (I, s, r). 

TABLE I1 
PLANTS SOME PARTS OF WHICH HAVE GIVEN STRONG PRECIPITATES WITH EACH OF THE 
BUCHARDAT'S, DRAGENDORFF'S AND MAYER'S REAGENTS, AND WHICH ARE CONSIDERED 

(Parts in parenthesis ; abbreviations same as those in Table I.) 
TO CONTAIN ALKALOIDS 

ACANTHACEAE-Gendarusa VuIgaris (s, r). 
ANONACEAE-Cyafhostemma hookeri (r) ; Fissistigma sp. (s) ; Miliusa longipes (s, b, r) ; Monocarpia margi- 

nalis (I);  Oxymitra sp .  ( I ,  s, r, b); Phaenthus nutans ( I ,  b); P. opthalmicus ( I ,  s, I, b);  Popowia pisocarpa 
(I,  b, s); P. ramosis!ima (I,  s, r, b); P. sp. (I,  s, r, b); Trivalvaria macrophylla (s. I); T. pumila (r). 

APOCYANACEAE-A/sfOnia spathulafa (b) ; Chilocarpus cosfotus (r) ; Chonemorpha pcnangensis (I,  s) ; Leuco- 
notis griftithii ( I ,  s. r); Lochnera rosea ( I ,  s, r); Tabernaemontana coronaria ( I .  s); T .  malaccensis (1, s. I); 
T. nodmw-rhrir ( I  r). \-. -,- . . ..... .1 

~oRAG1NACEAE-He/iofropium indicum (s). 
CAMPANULACEAE-ISOfOma l0ilgiflOrU (I,  frt, I). 
CoNNARACEAE-COnnarUS Sp. (flr). 
DlOsCoRACEAE-Dioscorea hispida (s, r). 
EBENACEAE-DiOSPYrOS subrhomboidea (s, frt). 
EUPHORBIACEAE-Baccaurea motleyana (frt). 
ICACINACEAE-Gomphandra aftinis (I,  s ,  r) ; Phyfocrene bracteafa (frt) ; P. oblonga (frt). 
LAunAcEAE-Actinodaphne sesquipedalis ( I ,  s, r, b); Alseodaphne peduncularis (I,  s, I) ; A. petiolare ( I ,  s. r, 

b, frt); Lindera pipericarpa (r); L. spafhacea (r); L. spathacea var. tomentosa ( r ) ;  Phoebe opaca (I. s. 
r, b); P. taroyna ( I ,  s, r); Sfemmatodaphne perakensis (I, s, r, b, frt). 
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TABLE 11-continued. 
LmumNosAe-Dracaena conferta (1); Enterolobium saman ( I ,  s); Indigofera teysmanii (s) ; Pterocarpus 

indirur (I). 

.. 

.. 

.. 

.......... 
~ A N I A C E ~ E ~ S t r y C h n o s  ovaIifoIia (s, r). 
MENISPERMACEAE-Arcangehia loureiri (I, s, r) ; Coscinium wallichianum ( I ,  s) ; Cyclea laxiflora (wP); 

Fibraurea chloroleuca (b, r) ; Limacia oblonga (r) ; Tinomiscium petiolare (s, r). 

r 

l a n d s  
1 and s 
s a n d r  

PALmE-Plecfocomiopsis geminiflorus (frt). 

RusIAcEAE-Coptosapeltaflavescens (r) ; Hedyotis capitellata (r) ; Nauclea maingayi (s, r) ; Pavefta graciflora 
s, frt) ; P. indica (I) ; Psychotria montana (I. s, r) ; Randia sfenopetala (r) ; Uncaria gambir (s, r) ; 

RvrACEAE-Evodia lafifolia (r); Glycosmis sapindoides ( I ,  r) ; G. malayana (r). 

PIPERACEAE-Piper porphyrophyllum ( I ,  S, r). 

8. parviffora(1, s. r); U. pteropoda ( I ,  s, r); ,U. umbellarum ( I ) .  

SIMBARUBACEAE-EUrYCOmO apiCUklfa (S, r). 
OL NAcmE-Solanum verbascifolium (r). 

TABLE 111 
LIST OF PLANT MATERIALS FROM WHICH CRUDE ALKALOIDS HAVE BEEN ISOLATED 

Alkaloids which have been isolated in crystalline form are mentioned in the remarks 
column. Some investigations (t) have been carried out by Dr. I. J. Pachter in the 
Smith, Kline and French Laboratories in Philadelphia. Abbreviations : wb =weak 
bases (extracted at pH ca. 9); sb = strong bases (extracted at  pH >lo); tb  =total 
bases = wb + sb; qb = quaternary bases; rb  = reduced bases. Abbreviations for 
parts of plants are the same as those in Table I). 

Plant I Part 

ANONACEAE 
Desmos chinensis . . . .  
Popowia pisocarpa . . 
Trivalvaria pumila . , 
APOCVNACEAE 
Chonemorpha penangensis . . 
Hunferia corymbosa . . . .  
Tabernaemontana malaccensis 

LAURACEAE 
Andrographis paniculafa . . 
Lindera pipericarpa . . . .  
LEGUMINOSAE 
Enterolobium saman . . . .  
LOGANIACEAE 
Fagraea fragrans . 
MAGNOLIACEAE 
Michelia champaca . . . .  

OLACACEAE 
Phlebocalymna pyriforme . . 

PALMAE 
Plectocomiopsis geminiflorus 

RUBIACEAE 
Coptosapelfa pavescens. . . .  

Nauclea maingayi . . . .  
Pavetta indica . . . . . .  
Randia nacranta . . . . . .  
Uncaria pteropoda . . . .  

SIMARUBACEAE 
Eurycoma longipora . . . .  

.. 

.. 

.. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

S 
S 
1 
1 
1 

1 and s 
r 

1 

S 

S 
S 

I 
1 

frt 
S 

S 

frt 

r 

r 
r 
1 
1 
r 

I 

r 
S 

Per cent 
alkaloids 

005 wb 

0.02 tbt  
0.71 qbt  
0.09 wb 

0.08 wb 
0.33 sb 
0.15 wb 
0.02 sb 
0-11 wb 
0.18 wb 

0.02 wb 
0.03 wb 

1.54 sb 

0.03 wb 
0.07 rb 

0.07 wb 
0.035 sb 
0.10 wb 
0.10 wb 

0.003 wb 

0.45 sb 

0.04 wb 
0.03 sb 

trace qb 
0.024 wb 
0.25 tb 
0.08 tb 
0.2 wb 

0.03 wb 
0.045 wb 

Remarks 

Paper chromatogram 
bases presentt 

shows 8 to 10 

Paper chromatogram shows 2 to 3 
bases presentt 

Crystalline alkaloid C,,H,.N.O,, 
220". isolated (Chan, 1959) 

m.p. 

Principal alkaloid is plectocomine, 
CI1HlsN2O, m.p. 294' (new alka- 
loid). Crystalline salts : acetate 
m.p. 295"; picrate, m.p. 240'; 
hydrochloride and sulpbate, m.p. 
>300' (Chan, 1959) 

Crystalline alkaloids isolated 
CI,H14NPOI, m.p. 202-203'. 
[a]: - 14'; GzH.BNIO,, m.p. 215- 
216', [a]: - 76" 

Paper chromatogram gave 5 spots 
under ultra-violet and 2 spots with 
DragendorR's reagent 
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