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ABSTRACT

Mucuna pruriensand Mucuna prurita belong to the family Papillonaceae.
The seeds and leaves of these plants contain large amount of L-Dopa. L-
Dopa[L,3,4- Dihydroxy phenylalaning] is one of the most widely used
drugs in the treatment of Parkinson’s disease. The present paper deals
with the simple method for the isolation and quantitative concentration of
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L-Dopainleaf, stem, callusand seeds of two Mucuna species. Qualitative
analysisof L-Dopawas carried out by TL C and quantitative determination
was done spectrophotometrically. The comparative analysis between two
species reveal that L-Dopa concentrations are considerably higher in
Mucuna prurita compared to Mucuna pruriens in all tissue types and

seeds. © 2007 TradeSciencelnc. - INDIA

INTRODUCTION

Mucuna pruriens and Mucuna prurita are also
caled asVe vet bean aretropica legumesbeongtothe
family Papillonaceae. Thesearetwinerswithtrifoliate
leaves, purpleflowersand podscovered with hairs. The
two speciesdiffer from each other at their seed coat
colour. The seeds of Mucuna pruriens bear black
colour, Mucuna prurita seedswith white. The plants
aresaidto containlargeamount of L-Dopa*2. Seeds
of Mucuna have been described asauseful therapeu-
tic agent invariousdiseases of the human nervousand
reproductive system including Parkinson’sdiseasg?. In
addition to L-Dopathe seed a so contai ns serotonin,
tryptamines, bufotenineand N, N-dimethyl tryptamine,

Thesearestructurally related to serotonin. Serotonin
itself isaneurotransmitter in mammalsand hasavariety
of effectson nervous and smooth musclerespiration,
heart and cardiovascul ar system and gastro intestinal
tract.

L-Dopd[ L, 3, 4-Dihydroxy phenylaanine] isone
of themost highly active alleo chemicals. L-Dopais
produced viaoxidation of tyrosine by the copper con-
taining enzymetyros nasein the presence of molecular
oxygen™, which can be converted into neurotransmit-
ter, dopamine and theimportant hormones, adrendine
and noradrenain®. L-Dopaisa so an essentia precur-
sor inthebiosynthesisof severd phenyl propanoidsand
mdanin®.

Parkinson’sdiseaseisadegenerative, neurological
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disorder®®. Thevery first description and treatment of
Parkinson’s disease wasfound in Ayurveda. Numer-
ousfactorsincluding reactive oxygen speciesinduced
damageexotoxicity; mitochondrid dysfunctionandin-
flammation mediated cell injury areconsideredinthe
etiology of thisdisorder. Themajor drugin thetreat-
ment of Parkinson’sdiseaseisL-Dopa, the physiologi-
ca amino acid precursor of dopaming”. Legumesare
reported to produce L-Dopa, anongst Mucuna seeds
aretherichest source. Inthe present investigation we
describetheisolation and estimation of L-dopafrom
two mucunaspecies.

EXPERIMENTAL

The present work isconcentrated on theisolation,
separation and estimation of L-dopain thetwo species
of Mucuna, Mucuna pruriens and Mucuna prurita
onethat producesblack seedsand theother white. The
leaf, stem, seedsof both thevariety and callusof stem
and leaf wereused in our work. Theplantswereculti-
vated inthebotanica garden of Sahyadri Science Col-
lege and were used for the concerned work. All the
chemicalsand reagents used were of analytical grade
and procured from Sd fine Chemica'sand Hi-Media,
Mumbal.

Reagentsusad for theidentification of L-Dopawere
slicagel, butanol, acetic acid, and ninhydrin. For the
estimation of L-Dopa the reagents used were 0.5N
hydrochloric acid, nitrate molybdate reagent(dissolve
10gm of sodium nitrate and 10gm of sodium molyb-
datein 100cc of digtilled water), 1N sodium hydroxide
and standard solution of L-Dopa(1 mg/ml.). Cdluscul-
turing was done on Murshige Skoog medial M S me-
dig]. Thehormonesused for theinduction of caluswere
Auxin-lIAA[Indole-3 acetic acid]-2mg/Itr, BAP[6 -
Benzyl amino purine]-0.2mg/Itr.

Theinstrumentsused were centrifuge, spectropho-
tometer, TLC plate, laminar airflow[ LAF] and incuba-
tion chamber.

Establishment of calluscultures

Theexplant materialswere properly sterilized be-
foreinoculation. About 2-4 sterile explants (leaf and
stem of both verities) weretransferred to each culture
vessal containing MS medium supplemented with
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growth regulators. Theinoculated culture vesselswere
thentransferred to incubation chamber. Thecultureves-
sels were incubated at 25+2°C. Observations were
recorded after 5 days of incubation and at regular in-
tervalstheregfter.

I solation of L-dopa

1gm of explant wastaken and crushed using pestle
and mortar by adding 10cc of distilled water. The ex-
tract was boiled for 10min and cooled. Extract was
centrifuged for about 10 min at 5000rpm. The super-
natant was collected, boiled and cooled. Againthe su-
pernatant iscentrifuged and the resulting supernatant
after centrifugati on was collected which was used for
theestimation. 1cc of extract wastaken in 10ml volu-
metric flask and the volumewasmade up to 10cc with
distilled water. Same methodol ogy was fol lowed for
isolation of L-Dopafrom leaf, stem, seed and callus of
leaf and stem/®9,

Qualitativeanalysisof L-Dopaby thin layer chro-
matogr aphy

Isolated sampleswereapplied dong with standard
L-Dopaon TLC plate, made of silicagel (0.25mm).
The plateswere kept in TLC chamber containing the
devel oping solvent (water, acetic acid, and butanol -
5:4:1). Theseparated L-Dopawasidentified by spray-
ing ninhydrin reagent whichformspurplecol ored spots.
TheL-Dopapresentinleaf, stem, seedsand calluswas
identified by comparing with the standard L-Dopa.

Spectrophotometricestimation of L-Dopa

1cc of unknown sample and 1cc of standard was
taken in separatetest tube and for blank 1cc of water
was taken. Reagents were added in the given order,
mixed wel| after each addition. 1ccof 0.5N hydrochlo-
ricacid, 1cc of nitrate molybdate reagent[ayelow color
resultsat thispoint] and 1cc of 1N sodium hydroxide[a
red color results]. Optical density wasrecorded at 520
nm using EL1CO SL-157 spectrophotometer (ELICO,
India).

RESULTS

Spectrophotometric estimation of L-DOPA
Concentration of L-Dopainthe unknown samples
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2mg/Itr IAA and 0.2mg/Itr BAP hor mone concentr ation
wasused for the establishment of callus. At thisconcen-
tration therewasinduction of callusboth in leaf and stem;
Photogr aph A — Showingtheinduction of callusin stem,
Photograph B — Showingtheinduction of callusin |eaf.
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TABLE 1: Spectrophotometric readingsof thevariousex-
plantsused for theexperiment

Plant partsused O D at 520nm Concentration in mg/g
Mucuna pruriens

Leaf 0.010 0.7 mg
Stem 0.030 2.0mg
Leaf Callus 0.040 2.7mg
Stem Callus 0.050 2.6 mg
Seed 0.070 4.6 mg
Mucuna prurita

Leaf 0.020 1.3mg
Stem 0.030 2.0mg
Leaf Callus 0.060 4.0mg
Stem Callus 0.050 3.3mg

0.090 6.0 mg

SN

Separ ation of L—DopawasdonebyTLC separ ation method. L—Dopalspremnt inall theexplant used for theseparation
(leaf, stem, callusand seedsof two speciesof Mucuna). Her estandar d L -Dopawasused toidentify the presenceof L -
Dopain all theexplants. Separ ate platingwasdonefor each explantsused. Thefirst spot in each platerepresent the
standard DOPA. Thephotograph clearly showsthepresenceof L-Dopain all theexplants;

Photograph -(A) Presenceof L-DOPA in twovarietiesof seeds- Mucunapruriensand Mucuna prurita, (B) Presence of
L-DOPA in Mucunapruritaof callus, (C) and (D) Presenceof L- DOPAin Mucuna pruritaof ssemand leaf, (E) Presence
of L-DOPA in Mucuna pruriensof callus, (F) and (G) Presenceof L-DOPA in Mucunapruriensof ssem and leaf.

can beca culated by using thefollowing formula. “OD
of test/OD of standard X concentration of standard X
dilutionfactor”

Thedilution factor is 20, because 1gm of the ex-
plant was crushed in 10cc water and fromthis1ccwas
taken and madeto 10cc and from this 1cc wastaken

and used for estimation. The concentration of standard
IS1, as 1Img/cc concentration of standard L-Dopawas
used.

Thefollowing table showsthe concentration of L-
Dopainthevariousexplantsused, by substituting the
OD vduesintheaboveformula
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L-Dopa was quantified by spectrophotometric
method . The amount of L-dopa present in each of
theexplant usedisgivenin TABLE 1. It clearly indi-
catesthat, seedsof the plant havethehighest amount of
L-Dopa, compared to thecalus, stem and | eaf of both
verities. Mucuna prurita seed hasmore amount of L-
Dopathan Mucuna pruriens. Stem of both the spe-
ciesof plantshave moreamount of L-Dopathan com-
paredto leaf. Comparing to theleaf and stem, calusof
theleaf and stem hasmoreamount of L-Dopa.

DISCUSSIONS

Mucuna pruriens and Mucuna prurita are
twinnerswith trifoliateleaves contain largeamount of
L-Dopa; the physiological amino acid precursor of
dopamine is the mgor drug in the treatment of
Parkinson’sdisease. TLC separation indicatesthe pres-
ence of L-Dopain stem, leaves, seed and callus cul -
turesof both thevarietiesof the plant and d soindicates
the ssimplemethodol ogy of separation. Spectrophoto-
metric estimation isaquantitative determination of L-
Dopabased on the observation that L-Dopareactswith
nitrate molybdate reagent to giveacompound having
yelow color, thiscolor changing to red on addition of
excessof akal.
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