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,dbstract : Several local selections of Mucur!a were investigated for I.,-DOPA content. 
The rnost promising type was a selection of ~l~~rcz~ t ra  art,crriinu which c c . ~ n ~ ~ e d  about 
4.5 "/ /,.-DOPA in its seed. The L-DOPA could be recovered at e0 % efficiency provided 
the seeds are fresh 2nd used immediately after powdering. Clin:atic factors appear 
to have little or no effect on L-DOPA contal! ant1 succeeding generations appear not 
to vary signific:lntiy from the parent plant with resped !o this pwametor. 

3-(3, 4-d!.hyJroxyphen;11)-L-~ala~it~e (L-DCF,U i:; a ~ : h g ,  used for some yesrs in the 
h.c;.:.r?,reat of Parkins~n's i!iseasc.J I'vzori: iwenty t!;is eorn:x?~!!:.ci found appli- 
c;:rion in the treatment of mcntal disorders."~ a re~,zlt of its in?poitance as a drug 
cor~sideru!:!~: a"te!;tion has h e n  prid to 1:s ocenrrcncz in plr,!lt mzierinl. 

1..-140'i?A wns fir-it ji.oi;;.;ed from ViciuIizba as [A;;-ly as 19: 3 . 5  in 1971, D2xenbi- 
clalt:r et a1,3 scseencd 724 species (from 447 genera. aid 135 fa'a!!liIies) 2nd found 
1,-DOPA on1 y in 4 legun~es rqccie s (Ahcunca, Dolichos, 3aLvrfsia zrld VI(!irr). Previously 
I.,-DOPA hzd been reported in Lr~pb?us,3 .f<?.p/zo!.~~/o~~ Rfibitlici,Qnntf Sarotiiarnnus6 
species. EIowc.vc.:r, studies incltidi~g rl1a.i of Beii ail.: J ~ r i z c n - ~  showcd el~nt only 

. ,:,~,i.cial exp!oItetion. The: studies of Eel1 and A4z~ctrwtr had suiX.cien~ levels for c ; . , ~ r - ; ~  
Jsnzen: shoivcc! that 6  specie,^ oi' .Pdzmcnca tiad 1,-DOPA ccn?t:n.ts of more t h ~ n  5 x. 
Further, Z);~~~'nbichlm3 screczii~g pl;tnts fi.aiil 5 di!%r~i~t t0":11r::.ie3 (3 continents) 
reported that M ,  afterrifi,?n selac'cioi~s had L-DOPA levcis of 4 %  to 504. 

In this study, local Micuna species hsrire been investigated for the first time for 
I,-DOPA content. The primary aim being to collect infernation on the factors 
afft'ctinp .L-UOPA corltent oi' .Mlccznia seeds in order -to study the ftasihility of setting 
.up ;.in indus~ry  i n  Sri Lanka, for the ccmmerciai cx-x'iraction cl" h-DOPA. 

2. ExpcrimentrE 
2.3. Plarkt :k/%aQerial 

The orig~nai seed nlaterial was coilccted from digerent parts of thc country elthcr 
during iield surveys or througn intelmediate sources. Aii t3pes contzining viable 
seeds were grown in experimental plots located at :fie CISIR. 1 he plants were grown 
under controlled conditions using supports for the climber to ascend. 
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2.2. Tdentification of Plant Material. 

A major problem of this study was thp, lack of authoritative identification of the 
plant materid. Very little docalnentation on the taxonomy of ~Wucunrr is mailable, 
both in Sri Lanka and abroad. However \with the limited quantity of available 
data, 4 of thc collected varieties were identified. They wcre (1) CTSiR code No. A 
(see recu1ts)-a M. atrerriina selection (2)  CISIR code No. L-a M. utilis selection, 
(3) ClSIR code No. R-a M. deringiafz selection. (4) ClSIR codc No. B. JM. nivia- 

For this rca%on, all varieties are described here wit11 code numbers. A detailed 
description of the plants have been communicated elsewhere.' All plant specimens 
have been sent to Kew, Royal Botanic G~rdens. who due to controversy in classifi-. 
cation have advised the authors to retain ClSIR classification number and herbarium 
specimens. Experimental plants arc also be:ng maintained at the CISIR. 

2.3. Extractiorl of L-DOPA. 

L-DOPA was extracted using 0.25% acetic add as described previously? 

2.4. Assay of L-DOPA. 

L-DOPA was assayed by the method of Daxenbiclder4 as nmdified by Pieris. 

2.5. Rccovery wf L-DOPA. 

L-DOPA was recovered after deproteiriising. cnnccntrating under vitcuo, uecolouri- 
sing and further concentration. This coocentrate yields crude L-DOPA on cooling. 
Tile purity of the recovered L-DOPA was of the order of 9 0 x  (dcra'mitlcd by UV 
absorption4). 

2.6. Purification of L-DOPA. 

L-DOPA was purified by rccrystalisntion from 3 w,itcr-sthxnol mixture. The purity 
of'the product was at least $8 %. The [JV and IR absorption spectra werc identi~~i.1 
with that of authentic L-DOPA (obtained by courtesy of Dr. N. R. Farnswortl~, 
Acaderny of' Sciences, USA). Thin layer chromatography (cellulose) with ethyl 
acetate : acetic acid : \vater (10 : 3 : 6) as so1ven.l: gave a purple spot with 
ninhydrin rcagent with a Kf value identical to atit.he.ntic L-DOPA. The melting point 
of the L-DOPA (isolated) was 282°C (lit. 283OC to 286'C). 

3. Hcsults 
3.1. Selectioll 

Seed:; of 19 difrcrent Mucurla pIanls l'rom varying park of the counl~y wcre collected 
iind analysed i'or L-DOPA content, by the UV Absorption meiliod.3 Thcse seleclions 
fell into at leist seven ditTerent morphological types. Results, shown in Table 1, 
clearly illustrate the wide variation in L-DOPA content of the selections. 
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TABLE 1.  I--DOPA Content of Different Selections of W s .  

Mucuna Average seed Percentage L-DOPA 
CISIR Code No. Colour Weight (g) (on dry weight) 

A 
( M .  utterrimn) 

B 
(Ad. rjivea)' 

B.l 
R.2 
C 
D 

F 
G 
I1 
I 
J 
L 

( M .  utilis) 
N 

0 
P 
Q 
R 

( M .  dorin~iana) 
T 

Black 

Greyish hrown 
Black 
Black 

Mottled brown 
on grey 

Mottled brown 
on grey 
Black 
Black 
Black 
Black 
Black 
Black 

Mottled brown 
on grey 

off-white 
Black 

Brown-hlack 
Mottled black 

on grey 
Black 

0.80 
N.D. 
N.D. 
0.85 
0.65 
1.00 

N.13. -- Not determined 

Eficie~~cy of rccovery of ][,-DOPA v~iried to a great extent and appeared to dopcnd on 
a nutilber of factors mainly, 

(a) a::c of seeds 

(b) L-DOPA content of the seeds. 

When the seeds were old, low recoveries were obtaincd and in all these cases the 
cotyledons were discoloured and extracts therefore highly coloured. Both factors 
are illustrated by results shown in Table 2. 



TABLE 2. Factors apectkg L-DO?A Recovo;y 
-. .-. .- - . - 

Bntch Code LDOPA content Recovery 
( %) 

- - 

Wid soeds rcTer to the seeds that are discolo~~red and at least 
RLX month:; old. 'The fresh seA was obtained directly from the 
trm. 

Anotl-rer fiictnr t 2 i ~ : r . t  nG:c;s both E-DC1PA content a.nd recovery is the tin18 thct 
e1apse:i bctweerl powdc~in;; CI seed:, ;in$ ::dr e.~ti.ac!ion ::;ith acetic acid. Losses of 
tlre ordcr of 15:<. (one w e k )  a.r,d _?(?;< (3  to 3 neeb)  have been observelr(.. 

, 7  1 ! ~ e  rnaeurity of ihc sc.eds and thcii mode of drying (sun drying or oven dryirlg) 
had ho effect on hOtl l  I , -30FA cor:!ent and recovery. 

In a.n ilsdustrial p3.0ce!is, i:laler.ials of construction are of considcrahle imgnztar?rx. 
Metal!; wera fcund to have a profound adverse eircct on 1,-DOPA recover-v ; use of 
tu, Zn, Fe, Ni, Sn in Bae powdered form all caused oxidation of L-DOPA ar~d t!lere- 
o r e  low recc)ver~es. The only naeial used whidz did not cKect recovery advcrscly 
.was A!. 

3.3. Effect of Propagating Seeds of known- L-DOPA content nxder dilTewnt 
Condiiions. 

The variation in clirniitic conditions appeared to hzvc little e@tct on the arcrage 
L-DOPA content. Piznts of thc new generation planted at ClSIR had approximately 
the same L-DOPA content as the respective parent plant. Studies showed that 
&-DOPA content does not vaxy much in the first. two generations. When subjected 
lo detailed ~iudy M. atrerrima showed the followjng. In the first generation when 
the individual plants were grown under different conditions whicl~. resulted in different 
habits and L-DOPA content ranged from 3.0 % to 4.8 %. It is interesting to note that 
the plants grown on supports gave values of 4.5, 4.2 and 4.8 while the plant allowed 
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to trail. along the ground (v;ithout a support) gdve an L-DOPA content of only 3.4%. 
In t?:c next generation Zf plants wcre studied and only 3 of them shovvcd abnolrnal 
1,-DGP.4 content?. Two were low (3.4% and 3.6 0/,) while one plant gave seeds with 
a high L-DOPA content of 6.1 0,::. Mean GDOPA content cf :he qeds of separate 
plants was 4.4 2 0.5. 

4. DfsmssiCn 

Alti?ough thc prc.;el:ce of L-DOPA in Mzrc;zncl has evoked some interest due to its 
possible as a chernicai bxric-r to insect attacklo the main investigations on this 
subject has b ~ e n  nearlji confincci to the cextizc.c'tion ~f this conpound fol use 2s  a dtag. 

While considcrab!e data on the L-DOPA levels of several tropical varieties of the 
spczies is availab!?, the local Mucum vzrieties have not been investigzted previously. 
This is indeed surprisiilg as tllc seeds of many local varieties (notablg varietiss similar 
to B krt-irl R) have beell used for some time ir, Ayurvedic medicine in Sri Lanka. 

'Thi: primary ail11 of this study was to determine the L-DOPA content of local 
variciicb. Hcrc, L--DOPA conkfit of the sccds of the varieties collected (excluding 
secd coat) was de'reiminetl by the UV absorption met!md. It should bc noted that 
tlii: L-DOPA value given inclildes the tetra-hydro isoquinoIines reported by Daxen- 
bicl1ler4 (which are generally preser:t at levels of less than 0.3 %). 

Only 6 selectior~s contained more than 4% L-DOPA. Of these, the high ser:ii 
yicldiilg type 11 ivas sclected for further study. This plant was found to produce 
0.5 k$ to 1 kg seed per plant when planted 2 meters apart on supports. It had 
becn idcntifccl as a variety of M ,  atferr i~na.~ 

S.tudies showed that 1,-DOPA content did not vary significznt!y with both (i) tlie 
Iccation of cultivation and (ii) from generation to generation. The ol!xer fiictor that 
appea.red to aficct E-DOPA levels was t1i-r: habit of the plant wherl: i t  \;{as found ihat 
suppor.t-, aro rlecessary for '00th lligil yie!ds of seed and high L-D3PA contei~t. 
?'ha oidy o.:,:ler fc:a.tu~:c worthy of nocc &was that one plant pi-oduced seeds with 
riltller high. l.-DOPA co~lten't (6 %). Maturity of the seed ( u ~ ~ l i l i ~  previously reported) 
' l id  no cS[~i;t on L-DOPA levels. 

'The optimlirn coilditio~~s of extrxtion (includiilg acetic acid. strcngth an(.: volrime 
and tin;.. of extraction) have been reported previousiy.9 It is isoiv reported that 
L-IJUPA can be extractcci at 800/, cficiency using this meihod, provided the seeds 
are fi-i:s!l ar;d are used so011 after powdering. i t  is very Iilie!~ thiit L-Di)13A is lost 
through cxidation on kecpjng. 

fToncf~siolis reached from this study include  ti^ point that f t i c :  locili lcquirernent 
of L-DOPA (approx. 100 kg) caa be produced by the cultivation of a merc 10 zcres 
of this piant, tile only major problem ellcountercd so far being the susceptibility of 
lllosr Muczmu verieiies l o  a mosaic virus. 
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