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Abstract : A method of quantitative analysis of the major totrahydroisoquinolines 
(THIQ) of Mucuna specics using tlc and the imine roaction with ninhydrin is reported. 
Using the test the methyl and non-methyl THIQ content of 6 selections of Mucuna 
have been determined separately. Results show that 4 selections had approximately 1 % 
H-TIHIQ (non-methyl) while the leve!s in the other 2 se!ections were relatively low. 
Only tvio selections contained a significant level of Me-THIQ. Tt appears significant 
that those valietios with high THIQ Entent are preferred for uso in Ayurveda in Sri 
Lanka for lowering blood presscre and that these compounds are structurally similar 
to tetrahydroisoquinolines which have already been reported to have such effects on 
blood pressure. 

I. Introduction 

Although the component of major interest in Mucr!naspecies is L-DOPA 3- (3, 4, 
dihydroxypherryl - L- ~.la~,iac), recently severs.! investigators have shown interest 
in the tetrahydroisoquinoline derivatives (THIQ) present in this genus. Daxenbichlor 
et QI, in 197F reported the presence of 3 ,6 ,  7-dihydroxy 1-methyl- 1, 2. 3, 4 tetrahy- 
droisoquincliile - 3 - carboxylic acid (I, Me-TI-ZQ) in Mucuna dcringirsf~a while Bell 
et a13 reported the presence of the non-m~thyl deriva.tive i.e. 6 ,  7 dihydroxy- 1, 2, 
3, 4 tetrahydroisoquinolIne - 3 - carboxylic acid (11, H - THIQ) in the seeds of 
Mucuna mutisirana. Daxenbichler and others in 19726 also reported the presence of 
both tetrahydroisoquinolines (THIQ) in 10 selections of Mucuna species, M. after- 
rima, M. deringiana, M. gigantea, M ,  holtonii, M. muii,siana, M. prurita, M. sloanii 
and M. urens. 

In this study we report: (1) the presence of these THIQ in 6 local selections of 
Muczma, (2) the quantitative analysis of H-THIQ and Me-THIQ using thin layer 
chromatography and the ninhydrin reaction withimines, (3) the use of this procedure 
to estimate the THHQ content ot these 6 selections. 

2. Experimental and Results 
2.1. Pliant Material 

Plant material was obtained from the CISJR experimental plot. Data on code num- 
bers1° and identification2 have been previously reported. 

* Graduand Studont, University of Colombo, Sri Lanka. 
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Figure 1. Somo naturally occuring :etrahydroisoqainolines 

I. 1-methyl, 3-carboxy, 6,7-dihydroxy, tetrahydroisoquinolinc (Me-THrQ) 
11. 3 carboxg, 6, 7dihydroxy, tetrahydroisoquinolinc (N-THIQ) 
111. Papavarine 
IV. Sa!isolidine. 
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2.2. Preparation of Standards 

3- 6 ,  7-dihydroxy, 1 ,2  3,4, tetrahydroisoquinoline -3-carboxylic acid (H-THIQ) and 
its 1-methyl derivative were synthesized from L-DOPA by the method described by 
Bell et ~ 1 . ~  

2.3. Extraction s f  Seed. 
C 

Fresh (wholo) seeds of 6 Mucuna species were dried to about 10% moisture and finely 
ground. The flour was extracted with dilute acetic x i d  as follows. A known 
weight of soed (log to 50g) was allowed to stand at room temperature for about 18h 
with 9 times its weight of 0.25 % acetic acid with periodic mixingJO The supernatant 
was separated by filtrstion and the residue washed with acctic acid. The residue 
on extraction with 50 % ethanol containing, 0.5 % ascorbic acid did not show the 
presence of THIQ. The filtrate was deproteinised by boiling and filtration. 

2.4. Thin layer Chromatography 

Thin layer chromatography was performed on the above extract using cellsllose 
(MN 600 celiuisse) plates (500 ,~6 thickness) with n butanol : acetic acid : wate~ 
(4:1:3) as solvent. The plates were sprayed with 1 % ninhydrin and heated in an 
oven for exactly 20 mins at 100°C. The Rf values oi' the methyl and nor methyl 
tetrahydroisoquinolines were 0.57 and 0.49 respectively. 

2.5. Q~antitative Estimation of the TPaaQ 

The TMIQ standards (15 to 75 pg) wore chromatographed on ~e same plate as the 
extract (10 p1). After spraying with ninhydrjn and developing the spots the areas 
of the (yellow) spots were carefully calculated and a standard curve of concentra- 
tion vs square root spot area plotted. While plots of conc. vs spot area and conc. 
v~ log spot area did not give straight lines, the above mentioned plot resulted in a 
straight line from which the concentration of the anknown was determined. In all 
determinations, the standards wore run on the same plate as the unknown and 
separate calibration curves plotted. The standard deviation of the experimental 
determination was of the order of 10 %. It was observed that H-THIQ gave a much 
deeper colour with ninhydrin than an equimolar amount of Me-THIQ. Rowevtr, 
spot areas did not have the same degree of variance. 

2.6 Adaptation of test for screening 

It was observed that on covering the sprayed and heated chromatography plate 
with glass plates, all the purple - violet spots of the amino acids disappeared and 
the yellow THIQ spots increased in intensity. By tbis method small quantities of 
these compounds may be detected. It  was also found that a third yellow spot with 
ninhydrin was present at a W value of 0.25 while L-DOPA gave a Rf value of 0.30. 
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2.7. THQ content of some selections of Mucunu. 
Using the method of estimation, 6 selections of Mucuna species were subjected to 
THIQ assay. Results (Table 1) showed that all varieties contained these compounds 
but to varying extents. The M. alterrimer selection pl~nned for use for the extrac- 
tion of L-DOPA contained very small quantities. Wnile selections B, P, Q and R 
contained high levels of W-TMIQ, the selection Q also contained Me-THIQ in 
larger quantities than the other selections whch had only traces of this compound. -- 

TABLE I .  THIQ content of Selections of Mucuna Species 

CPSIR Coda Identity Total 283 nm* 
No. Me-TI-IIQ H-THIQ absorbing materiai 

(as "4 L-DOPA) - 

A M.  atterrimn trace trace 4.4 

B M .  nivea . Not detected 0.87(1.04) 2.5 

P M. species 0.33 0.m (0.46) 4.5 
(unidentified) 

Q M. species 1.09 0.92 (1.03) 2.3 
(uniden tifieci) 

L M.  utilis Not detected 0.40 (0.21) 3.8 

R M. deringiana trace l.oO(0.97) 2.7 
- p~ 

Some Mucuna species have yet to be identified. 
*from data from paper of Pieris et al.10 

Data in parenthesis are the values obtained from a second batch of seeds. 

2.8. Isolation of THIQ 
Attempts to isolate the THIQ by sepliadex G-10 gel chromatography by the method 
described by Daxenbichler6 and by dry cellulose chrom~~tography were not successful. 

The seeds of Mzdcuna species have from ancieilt tinws been used for medicisal 
purposes in the indigenous medical systems of many cultures. In India, M. puriens 
played a prominent role in rnedic~l folk lore.8 In anciont Brazil, M. brccheata q7as 
extensiveljr used for iaumerous condi!ioms rangirig fro= crocodile and snakebite, 
sores and syphilis to ~ a n c e r . ~  While in rizwaii, t j ic  secd of M. giganlea has been used 
as a l a ~ a t i v e . ~  The Mzicuizcc species have also played a major role as a source of 
L-DOPA which is used in western medicine as a drug for the treatment ofParkinson7s 
disedse and menial disorders. Therefore, it is nclf at  all surprising that the seeds of 
this plant are also used in the Ayurvedic system of rneclicise in Sri Lanka. However, 
its use in this country has mainly been in the medicinal preparations used for the 
treatment of nervous disorders and high blood pressure. The Sri Lankan example 
being the only instance that the seed is reported to be used for hypertension. What is 
still more significant is that the variety preferred in Ayurveda contains low L-DOPA 
content but high tetrahydroisoquinoline content. 
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Another point of possible significance is that 5,6-dihydroxy tetrahydroisoquino- 
lines are reported to have similar physiological activity. For example, papavarine 
(111) has been reported to have a negative effect on arterial blood pressure1 and salso- 
lidine (IV) has been used for the same p u r p ~ s e . ~  These compounds are derivatives 
of 6, 7 dihydroxy - 1, 2, 3, 4, tetrahydroisoquinoline. 

Ths significance of this study is ma~ifold: - 
(1) A local Mucuna species has been studied for the presence of TMIQ for the 

first time. 

(2) A new method of quantitative estimation has been reported. The only 
other method of estimation reported previously for this naturally occcrring 
TWZQ, being the weighing of the isolated compounds. 

(3) For the first time the TKIQ (met.hy1 and nor methyl) have been estimated 
separately. Of the six seicctio.~~ the methyl form was present in more than 
trace quantities in only two varieties. 

44) Results have shown that varieties used in Ayurveda have high levels of THIQ 
(nearly 1.0 %) but low E-DOPA content. 

(5) TLC studies have shown the presence in one species of another imino acid 
which js likeiy to be related to the natural TNIQ. The point of relatedness 
being deduced from the fact that the same spot was prcscnt in tho impure 
synthesized standard. 

Thc an th~rs  thank the Director, CISIR, for facilities, Dr. (M1.s) N. M. .Pieris and Miss 
R. Bandara Tor identifications, plant material and hints regarding extraction procedure, 
Miss Damayantlii Ratgayakc for doing the drawings in this paper and Mrs. Shar-. 
mila Vandebona for secretarial assistance. 
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