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YG:onornic*nll y Useful Plaur5 of Sri Lanka. 
Piart '-I!*. A Phytoche~nical Screening O F  fane Hurrdsr~d 
fil rdiciaal P%tttl a >larerials from Aylzrveglir: Shops 

A .  A.  1,. G CT,!.~.I.I LAM AND S. SOTHEESW~~RAN 
Depnrtt,retll c~ Clrernisrry. U,*zieersit)~ of Peradeniya, Fz;fzi!~ni.va. 

(I'aper accepter1 : 14 January 1980) 

Abstract : Over one hundred medicinal plant materials from Ayurvcdic shops haw 
k e n  screend for the occurrence of aUcaloids, saponins. steroidsjter~iioids. carcliac 
glyctrsitlcs and flavonoids. Therapeutic significstnce of these classes of compounds 
arc outlined and wherever possible the ti-adition21 medicinal use; of tl~ese plants arc 
discuqsed with reference lo the cIa$s(es) of hatural prodilctC:) delected in then. 

111 Srb Lanlca, various systems of irldigenous medicine utilisinz medicinal plants are 
widely practised. This is true especially in rurrrl are:s. Even in c.:rtain parts where 
modern health care is readily avail:tble, tr:.ditional and indigenous systems of medicine 
have co-ecstcd for nun! ctecades. 111 fiict, it h i ~ s  bec.n estima?rd i.!l:it the triiditional 
system of inc.dic;nt: i n  Sri LanLn ~nccts ti.,? basic hcalth needs t::' ;:I:out 70:/, of' the 
popul:~tiotl.~' 

Thc. tt~crapeutic value of medicinal plants is no doubt. iiuc LO the presence of bio- 
logically activc natura! products. The goal in in\icstigating p!:lnts for biologically 
active or medicinally useful compounds sllould be to isolutt: t l ~ c  one or niore 
cr>nstitr!cnts responsible for ;I particular activity. F~rnsworth points out6 that in the 
pl.~y!ochemicd investigation of a particulnr plant phyt.ocl~cr~~icaI sc.;rccning techniques 
can be a valuable aid. It is valuable! cis reliable methods are available for the detection 
of sorne important classes of biologically active phyeoconstituents such as alkaloids, 
saponins. car-cli;ic glycosides, steroids/triterpe~ioids and flavonoids.' 

'T\vo sybtcrnallc pl~y?oc!u*micnl \ U ~ . V C ~ S  or Sri Larlka pl.ir~is Ei)r . f l k ;~ lo~d~  IIILV(: been 
reportcd.",1° AAithoug'l~ scvurai medicinal plznts werc includcd in the above studies 
r-uany werc left out. Thougli hlkaloitis have been recognixcd iis an important class of 
pharinacologically active conipou~icls,g no systcm:rtic survey of Sri Lankan medicinal 
piants fur '~lkaloids h~ been conducted hltllerto ; neither has it been done for the 
otIier bioiogically active phytoconstitucnts mentroned earlier. 

44 a part of our prclimiaary study of ccofiornically~~ and mcdicinally10 uscful plants 
v,rc have initiated a phytochcrnic:r.l scrcel~ing ol'medici~>zl plants and lierein we report 
m r  results ob~:tine?;l on over one hnnrlred medicinal plants commonly employed in 
Sri L a n k  
- - 

*For Part 2 see A. A. L. Gullatllaka, S. Sotl~wswaran and S. Rali~subra~naniain, J .  Nafn.  Sci. Corn. 
Sri Lanka, 1978, 6, p. 121-128. 
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2. Experimental 

All plant materials were purchased from Ayun~edic shops in Kandy. Wherever 
possiblc t l~c part of the plant was identified and wa,s then powdered in a mill. 

2.1 Extraction of plant constituents 

The powdered plant part ( l o g , )  was extracted with abolrt 300 1111 of rectified spirit in a 
conical flask. A filtcr fume1 was placed into the neck of the flask which acted as a 
condenser to prevent evaporation of solvent. After about one hour of refluxing on a 
stcam bath, the flzsk was cooled to room temperature. The mixture was iiltcred and 
the plant materid was w:ts21ed with ca 50 ml of fresh rectified spit-it The total volume 
of the extract was me'~sured and portion? were used in tire scrzzning ~ s t s .  

2.2 Screening for alkaloids 

A volume equivalent of 5Qg of plant inaterial was tv;~porated to dryness. 2N-HCI. 
(10.0 ml.) was added and the mixture was heated on a steam bath for 5 min, with 
stirring. This was filtered and was divided into four equal parts in separate test 
tubes. 

(a) A few drvps of h.l:iyer's reagent werz adtled to onc of the test tubes and was 
observed for slight turbidity ( , -), definitz turbidity it -f-) or heavy precipitate 
(+ -14 1. 

(b) A few drops of Wagner's reagent were added to the, second test tube and 
observations were recorded as in (a).  

If no precipitate or turbidity was observed in eitlxr of the two test tubes, then 
alkaloids were assumed to be absent from the plant material being examiacd. 

If positive results for Mayer's or Wagner's tests were noted tllcri the two remaining 
fractions wore combined, basified with conceotrded ammonia ( p H  :- 9) and the 
solution was extracted ,with chloroform. The combined chloroform cxtracts werc 
dried (MgSO,) and the concentrated solution was subjected to a thin layer chrorna- 
tographic (TLC) examination. Tbe developer solvent was either ckloroform- 
methanol (9 : I )  or chloroform-methanol (19 : lj. The TLC plates were sprayed 
with iodoplatinatc or Dri~ge~ldorfT reagents. 

2.3 Screening for Saponills 

Froth Test : 'The plant n~aterial (100 mg) was taken in rt test i ibbe and water (10 all) 
was added. l'lle mixture w:s shaken vigorously. If r1 froth formed remained 3 cm 
above the water level for more than 112 la, the test wa'; considered positive. 
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Ha~lnolj~siv Test : Only froth positive plant :materials were subjected to this test. 
A medium double layered plate of 5 % bovine red-cell suspension in isotonic phosphate 
buffer of pH 7.4 in 1.5 "4 agar-buffer was overlaid on 1.504 agar-buffer. A &sc of 
filter paper was saturated &it13 the plant extract dissolved in phosnl~ate buffel, and was 
placed on the surface of the well dried agar pla~e. The disc was left for 24 br, and 
was observed for haemolysed zone, if any. 

A p!ant F x l ~ a c t  i~hii:h arswered the fxoth. haemolysis and the Lieber:nani~-Burchardt 
test (see below) was coi;s:Jercd to contain saponins. 

2.4 Screening of S&eroids/'Friterpenoids 

Salko~c..sk~ Test : A volume equivalent to 10 g of' plant material was evaporated to 
dryness. Tile rcsiciuc was stirred with light petroleurn (10 ml) and the organic layer 
was discarded. Tlie resldue was; drssolved in c~iloroform (10 ml) and was divided into 
tl~ree lest tubes. One test tubc was 11eld at  an angle of 45O and 2 ml of conc. H2S0, 
was dli)wed to run down lhe inside of the test tube. Sulphuric acid was gentiy 
mixed :lrtd a cherry red colour if formed W ~ S  considered to be indicative of thc. pre- 
sence of uns,n?srated steroids. The solution in the second test tube was used as a 
ref'crencc solut~on. 

Llebon~amz-Burci~arcIt Test : To the third test tube about tl~ree drops of acet~c 
anhydride was added. After mixing, one drop of conc. H2S04 was added and ,after 
Curtlrc,~ ~r~ixing the colour changes were obssrved immediately and over a period of 
one hr. The presence of a bluish-green colour was considered to indicate the presence 
of ',tero~ds whilst a red. pink or violet colour was considered to indicate the presence 
of tritctpenoids. A pale yellow colour was considered to indicate saturated stcrolsi 
triterpuncs. 

2.5 Screening for Cardiac glycosides 

11' Salkowski and Leibem~ann-Bmchadt tests gave positive results, then the Kedde 
Test (Tor the presence of unsaturated lactoncs) and Keller-Killiwu (for the presence 
of 2-dr:o~y si!gars) Test were performed. If the latter two tests were positive then 
the phnt ex!rac;t was considered to have cardiac glycosides. 

Kedcic Tesr 

On the centre of a piece of fille: paper 0.2 ml of t l ~ c  rectified spirit extract of the plant 
material was placed and a circular chrornatogitpl~y was performed with chloroform 
as the developer. Tne paper was dried and was sprayed with the lccddc reagent (2% 
methanolic solutions of 3, 5-dinitrobenzoic acid mixed in equsl volumes with 2N 
KOH). Thc paper was air dried and the formation of a purple spot was considered 
to give a positive result. 
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fillrr-Killiani Test . 
The original rectified spirit extract (10 ml) was evaporated to dryness. The dried 
extract was defatrcd with light petroleum. The residue was treated with 3 ml of 
the FeCl, reagent (0.3 ml of 10% FeCI, in 50 ml of glacial acetic acid). The test tube 
was held at an angle of 45" and 2 ml conc. H,SO, was added carefully along the wdl  
of the test tube. If a purple ring was observed at the interphase, this was considered 
to be a positive response to the Keller-Killiani test. 

2.6 Scrcming for Ravonoids 

A volume equlualcnr to 3g of the plant material was evaporated to dryness. The 
residue was de-fatted with light petroleum and was dissoived in 2 mI rectified spirit. 
The solutiori was divided inta two test tubes. To one conc. HCI (0.5 ml) and ca 
three ~nagncsium turnings werc added and if en exothermic reaction occurred the 
test tube was cooled ancl was shaken with octanol. The colom of the solution was 
observed and was compared with the colour of the solution in the second test tube. 
A colour change to orange. r ~ d ,  cnmson within ten minutes indicatcd the presence 
of flavonoids in the plant extract. 

All plant materrals welt purchased usbg tllrr Sinhala names. Thetr probable 
botamical names, synonyms and T,l~nil names were obtained from publishsd worka 
(see Table), whch give these names as against the Sinhafa names. However, for the 
following plant materials sold no botanical. names were available : agil. heen-aratha, 
kurasaani, maha-aratha, morawessa, thuvarala, walangassaal and wal-anoda. i n  
some instances an accurate assignment of the botanical names was not possible, as a 
number of species bclongirrg to a single genus bear the came Sinilal,~ nanio ( cg .  all 
Sidu species arc callcii bevilas). 

i n  each case the plant material was txtractcd with hot rectified spirit and t !~c  c~tntct 
wab subjected to a phytochemical scrcenillg for alkaloids, s~ponins. stcr.oids/triter- 
penoids, cardiac glycosides and fiavoiloids by tlic rnctl.,oJ of F;~rnsworth ancl co- 
worlcers.7 The results of the screening uf one hundred and four medicin21 plan15 are 
presented in the Table which gives also the medicinal uses of' rhesc plants. 

Out of the 104 samples tcsted, 68 (ca 65x) were shown to he alkaloid positive. 
The probable numbcr of alkaloids present m each extract was obtainod from a TLC 
analysis and ir; indicated in the Table 1. 7 ' 1 ~  incidence here is very much higher I han 
the. estirriatcd distribution of' alkaloids in vuscu;ar plants (i.e. ca 15% to 20%).[> I t  is 
possible that alkaloids may be responsible for the pharmacological action of the ~najo- 
rity of plants included in this study. The negativc alkaloid re2ction obtczincd for 
Sida rhombifolia (Malvaceae) is surprising as this species has becn reported to contain 
alkaioids.12 It is possible that either the alkaloid content wras below the detectable 
level or that this is a case of mistaken identity. 
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Only 16(ca 15 "/,) plants screened were found to contain saponins and 18(ca 17%) of 
them showed a positive response for cardiac glycosides. However. 62(ca 59 %) 
species gave a positive test for tritcrpenoids/steroids. Since saponins and some 
cardiac glycosides may answer the Liebermann-Burchardt test employed in the screen- 
ing for triterpenoids/steroids, it was not possible to find out whether triterpenoidsl 
steroids werc present in addition to saponins and cardiac glycosides in san~ples showing 
positivc response to this test. 

Although the value of saponins as madicinal agents is open to question, the econo- 
mic importance of steroida.1 s2pogenins, mainly beca.use of their facile conversion to 
the medicinally useful steroid hormones is well d o c ~ m e n t e d ~ , ~ ~  and recognised. 
However, by thc procedure employed in the present study the steroidal saponins could 
not be differentiated from the terpenoid saponins. 

The importance of cardiac glycosidt s as medicinal agents requires no elaboration. 
However, there has not been much effort to seek newer and better agents of this type 
in the plant kingdom by m a n s  of phytochenlical screening programmes. Nev.:rtlle- 
less a Sev: surveys have been conducted in which plant extracts were evaluated bjo- 
logic~lly for cardiotonic activity.16,'Vn the cnse of cardiac glycosides, the minimum 
st~uctural features required for this bio!ogical activity are so well dsfined that the 
chemical ntethods of deteclioii are acceptablc6 There are two groups of cardiac 
glycosidcs vis. cardenolides and DuSadienolides. Of t!lesc, thc cardenolides are the 
most cc:~nmon!y encountered and most useful as t!leray;eutic agents. 

Out of the 104 samples screened, 42(ca 40%) showed the presancc of flavonoids. 
More than thirty three different biological activities are reported for some 30 of 137 
known natural flav0noids.2~ Tlxse, as well ns the more recclzt claims about the 
antiviral,17 anti-inflamrnat~ry,~ rind cytotoxic properties1'' of flavonoids have inade it 
worthwhile carrying out surveys for this class of comnpounds. In our scrasning, some 
or the nlcciicinal plants with alleged astringent properties showed a pc-&live rcaction 
to tlie test for flavonoids. Though tannins a x  known to bc i-esponsible for l.llis 
property in plants, it is possiblc that the prcser!.ce c:f flavonoicis may also accouslt for 
this property. 

Five medicinal plant materials incli~cled in tids survejl viz kotikan-beviIa (Sjrla 
rliombifolia), atiudayan (Aconitz~ilr heteropl~yil~rn~), sudu-11andun (,Yca/!talant albzrm), 
msrlza-aratha and walangasaal, showed ~iegative Iesponses f i r  all tile five classes of 
natural products. It is possible that either these c!asses of natural products arc: 
present in small concentnitions or that their medicinal properties are duc to sotlle other 
classes of natural produ~t(s). 

It was stated above that a coni'usion exists abo-ut the botariical identi.ficixtion of 
medicinal plants sold at the drug stores. Pavztca (I'atlcttu indica) sulu by Ayurveciic 
drug decrlers was found chemically to he Adatlloda (Adat/toda vilsica). To check 
this, a plzarmacognostic investigation of the stl.mple sold as pwctta was undertaken. 
The nlsljor alkaloid isoiated from this was found to be vasicinc (I), which compared 
well with, the major alkaloid of Adathoda vasica.l2 13avctta indica coliectcc1 by us did 
not colltai~i aily vasicinc and furtiler work is in  pro&ress to isolatt: and iciclitify the m;:jor 
alkaloids ofpuvetta indica. Such nonze~lclatural confi~sio:~ ]nay exist with otiler mzciici- 
llal plants as well. For instance, the plants so13 as nerenchi and gokatu in Ayurve- 
dic shops in one botanical assignrnent,z are given the same specie; name viz fiibulus 
terrestris. A plzc?rmacognostic study of all the Ayurvcdic drugs is therefore timely. 
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