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ABSTRACT

Mucuna pruriens Linn. (Leguminosae), commonly knas/the cowhage or velvet bean or atmagupta iralris a
climbing legume endemic in India and in other paut the tropics including Central and South Aneerit is used
for the management of male infertility, nervousodilers and also as an aphrodisiac. L-Dopa is comgnased as
a marker compound. Literature survey reveals thate are very few validated HPTLC methods for tteretion
of, L-Dopa in seeds collected from different gepdpiaal sources as well as their quantification alested over the
counter (OTC) market formulations. Hence an attehgst been made in the present study to develojpataland
apply HPTLC method for evaluation of these markempound in seeds collected from different geogiahi
sources along with their pharmacognostical evalmatind marketed single and polyherbal formulations.
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INTRODUCTION

In Ayurvedic system of medicindflucuna pruriensis used for the management of male infertilityyvoes
disorders and also as an aphrodisiac [1]. Itekfit preparations from the seeds are also usdtidananagement
of ageing, rheumatoid arthritis, diabetes, malertilfty and nervous disorders [2]. Other partgtaf plants are also

| used for various ailments, e.dgrichomes of pods are used for anthelmintics dacoction of root in delirium.
Leaves are useful in ulcers, inflammation, cephialagd general debility. Seed powder contains higlount of L-
Dopa, which is a neurotransmitter precursor andctiffe remedy for the relief in Parkinson’s disefad]. In
addition to levodopa, seeds contain tryptamine,y&dxytryptamine (5-HT), mucunine, Velvet beandine,
prurienine and prurieninine. It is also rich intfatonten{5-6]. L-Dopa is commonly used as a marker compound

Hence an attempt has been made in the present siudigvelop and validate HPTLC methods for evatuatf
these marker compounds in seeds collected frorardiit geographical sources and various herbal fatioos.

MATERIALSAND METHODS

Seeds oMucuna pruriens (Velvet bean), family Leguminosae, were purchasednfdifferent suppliers. Gujarat
and Maharashtra variety were obtained from ZandunBation, Vapi, Gujarat, Madhya Pradesh and Andhra
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Pradesh variety from Datt Enterprise, Navi-MumbaDopa was procured from Sun Pharmaceuticals Liukite
Silvassa (U.T). All the solvents were procured frarivierck and Rankem Labs.

Silica Gel 60 F254 Aluminium plates, 10x10cm witB02um thickness, Merck were used as stationary phase.
Butanol: Water: Glacial acetic acid in the ratio4o1l:1 was used as mobile phase. The method develupwas
done by using computerized Camag HPTLC system (GaMattenz, Switzerland) consisting of a Camag biab

IV semiautomatic spotting device connected to eogén tank and Win CATS software a Camag TLC saahihe
densitometer equipped with mercury, tungsten andgedeim lamp driven by the same Win CATS softwaae,
Camag 100yl HPTLC sample syringe (Hamilton, Bonaduz, Switaad) and a Camag glass twin-trough
development chamber.

Marketed formulations a) Zandopa churna (LabeintleEach 7.5 g containsvlucuna pruriens 6.525 g), b)
Addyzoa capsule (Label clailMucuna pruriens extract 150 mg), c) Vigorex SF capsule (Labelnldlucuna
pruriens 100 mg), d) AP/HCD capsule (Label claiMucuna pruriens 125 mg), e) Shilajeet Gold Capsules
(Label claim:Mucuna pruriensextract 90mg), f) Vita-Ex Gold capsule (Label clawbucuna pruriens: 100mg)
were obtained from local pharmacy stores.

Seeds were collected and authenticated by Archémeaniéni, Head, Department of Botany, Zandu Pharntizeds.
Pvt Ltd (now Emami), Vapi, Gujarat by studying miojpogical features. The herbarium of the specimes theen
deposited at Botany Department of Zandu PharmamdstiPvt Ltd (now Emami), Vapi, Gujarat. After
authentication seeds were dried at room temperainté they become free from moisture, stored iiright
containers powdered and used for further evaluation

Phar macognostical evaluation
All samples were subjected to morphological androsicopical examination to study the variations agninenm{7].

Morphology: All samples were subjected to macroscopical ifieation based on color, odor, taste, form, size an
fracture of the drug. Morphological features wevenpared with standard description.

Microscopy: All samples were subjected to microscopy. Photoogiaphs were obtained by observing free hand
sections as well as powder of drug under DigitadB8ular Motic microscope (DMB series PAL Systemjhbuilt

in analogue camera. Computer images were captusiéty UMotic Image Software (VQCIO038). Images of
microscopy are shown figures 1-2.

HPTLC Analysisof L-Dopa
Preparation of standard and sample solution.

Standard
10mg of L-Dopa was dissolved in 10ml 1.0M methanblydrochloric acid to give a concentration of Jug/

Mucuna Seed Samples

100 gm seed powder of eabdhucuna prurienssamples collected from different geographical seuwvere cold
macerated with 1.0M methanolic HCI and 1M aqueo@ sblutions for 24 hrs. Extracts obtained wergesian
air-dried containers, labelled and used for HPTIn@lgsis. 100mg of 1.0M aqueous hydrochloric acittasts and
1.0M methanolic hydrochloric acid extracts of Mlucuna prurienssamples were dissolved in 10ml of 1.0M
methanolic hydrochloric acid and filtered througth&tmann filter paper.

Standard and Sample application: 2,4,6,8 and 1df fHe standard solution and 15 ul of all sampletsmns were
applied as bands on the plate.

Marketed for mulations
Preparation of sample solution:

Procedurefor Churna
0.5 g churna weighed and macerated with 10ml 1.8%hemolic hydrochloric acid for 24 hrs. This wasrtHiltered
through Whatmann filter paper.

Procedurefor Capsules
The capsule was emptied and the powder within waighed. This was dissolved in 10ml 1.0M methanolic
hydrochloric acid and filtered through Whatmantefilpaper.
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Chromatographic conditions
Chromatographic estimation was carried out usitigéng conditions.

Silica Gel 60 F254 Aluminium plates, 10x10cm witb02um thickness, Merck were used as stationary phade an
the mobile phase used constituted of Butanol: Waacial acetic acid ithe ratio of 4:1:1. Chamber saturation
time employed was 20 minutes and the developingmi® was 85mm. Densitometric scanning was periftromne
TLC scanner Il in the absorbance mode at 280 nsiitavidth 8 mm x 0.40 mm, scanning speed 20 mant data
resolution 10Qum/step. Peak area ang\Rilue of sample and standard were compared.

Derivatization: The plates spotted with sample atahdard were sprayed with 0.2 %w/v solution ohgdrin in
acetone and dried in oven at 105°C for 5 minutes.

Method Validation:-
The method was validated in compliance with ICHdglines. The following parameters were validated.

Linearity
The linearity of responses for L-Dopa was assess#te range of 2-10ug/spot. Five different concaians of the
standards solutions were applied five times toystbd linearity.

Accuracy and recovery studies

Both accuracy and recovery were studied. Accurdayh® method was tested by taking three conceatratand
three determinations of each analytical concetnatirhe recovery study was carried out by additiérknown
amounts of standards to the product. Standardsdadeee 80%, 100% and 120% of 1 ug of L-Dopa. Three
determinations were done to study the recovery.%hecovery of L-Dopa was compared with the acambunts.
Areas of sample, standard and spiked samples wemrded and % recovery was calculated using tHewfirlg
formula.

%Recovery = A+B X 100
C

Area of sample = A
Area of standard = B
Area of sample + Area of standard (spiked) = C

Precision
a) System precision
The system precision study basically focuses omflaetness of the instrument.

Repeatability of sample application and measurensénthe peak area were studied. Six determinatiaing
concentration of 2pug/spot, for L-Dopa were appliEde repeatability of sample application and thgeegability of
measurement of the peak area were evaluated byasorggtheir %RSD values which are obtained fromphak
area measurements.

b) Method precision

To study the precision of the method, both intrg-dad inter-day precision were applied. Intra-degcfsion was
studied by applying three different concentrati@ys4 and 6ug/spot of L-Dopa three times in trgiicto see
variation in their peak areas within a day. Fdeiirday precision the same concentrations wereiepplut their
peak area variation was studied for three diffedayfs.

Limit of detection and quantification

Detection Limits (DL) and quantification limits (Qlwere calculated from the calibration equatiohtamed from
the experiment. The determinations of the detecdioth quantification limits were based on the steshdkeviation
of the response and the slope.

The limit of detection and limit of quantificatiaf the proposed method was calculated accordidg3¢S.D/S and
10xS.D/S criterions, respectively, where S is tbpes of the corresponding calibration curve and iS.the standard
deviation of the y-intercept (n=5) of the caliboaticurve.
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Robustness

In order to study the robustness of the methodhslbut deliberate changes were made in some pteesne
Parameters such as the mobile phase composittahntobile phase amount, time from application éselopment
and time from development to scanning were usestudy the robustness. Concentrations of 2pg/spbt@bpa
were applied for the analysis.

Summary of validation parameters is tabulatediable 1.
Estimation of L-Dopa using validated HPTL C method.
For quantification of L-Dopa 15ul of all sample stidns were spotted along with different concerdrat of

standard solution.

The chromatograms were developed and scanned an28the amount of L-Dopa present in each extrag wa
calculated by comparing the peak area of standatdespective samples.

The following formula was used to quantify the eetconstituent,

% L-Dopa=_Area of sample X conc. of standardi00
Area of standard  concsainple

HPTLC pattern of extracts along with standard avergin Figures 3-4. Results of quantification of acidic aqueous
and methanolic extracts bfucuna prurienssamples are reported Trable 2 andFigure 5.

The HPTLC pattern and HPTLC chromatogram of mafkemulations with standard is given Figures 6-9.
Results of quantification are shownTable 3 andFigure 10.

RESULTSAND DISCUSSION

M acr oscopy
All samples were subjected to macroscopical ideatibn based on colour, odour, taste, form, sim faacture of
the drug. Morphological features were compared siitmdard description.

Morphologically no much variation was observed ial\t bean samples except some small black spotheon
seeds of Velvet bean. However, other features feened to be similar to those mentioned in stanaaothographs.

Seed ovoid, slightly laterally compressed, witheasgstent oblong, funicular hilum, dark brown wighots; usually
1.2-1.8 cm long, 0.8-1.2 cm wide, hard, smoottotah, not easily breakable, white in colour.

Odour : Not distinct
Taste : Sweetish-bitter

Microscopy:
All samples were subjected to powder microscopy.

Microscopically, there were no variations amongshmples. All other characteristics were in conanog# to those
described in standard literature.

Microscopy of Mucuna pruriens:

Transverse section of seed shows testa with palis&d cells with thickened anticlinical walls irpidermis.
Hypodermis comprises of | shaped bearer cells, wisidollowed by parenchyma with tangentially elatey cells.
Cotyledons comprise of epidermis, and parenchynsatells containing oil globules and oval starchirgra

Powder is greyish white in colour. Fragments oflepinis, | shaped bearer cells and parenchymatdisswi¢h oil
globules and starch grains are the characteriséitufes [8].Images of transverse section and powder microscopy
are shown irFigures 1-2.
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Figurel: (a-d) Transverse section of Mucuna pruriens seed
Pa- Parenchyma, Og- Oil globules, Sg- Starch grains

Figure 2: Powder microscopy of Mucuna pruriens seeds

a- Lignified trichomes, b- Parenchyma cells withgbdbbules and starch grains, c- Group of parenchygells, d- Epidermal cells, e- Epidermal
cells with | shaped bearer cells, f- Elongated peteyma cells

HPTLC Resultsof L-Dopa
The mobile phase butanol- water-glacial acetic &idl:1 v/v/v) gave good resolution. Well-definqubts (compact

dense spots) were obtained when the chamber wastsat with the mobile phase for 20 min at roompgerature.
The R value of L-Dopa was found to be 0.49 + 0.02 re8pely. The developed method was found to have all

parameters within limits of ICH guidelines
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Tablel: Summary of validation parametersfor estimation of L-Dopa by HPTL C method

Parameter L-Dopa

A max (hm) 280

Linearity range (p1g/spot) 2-10

Correlation Coefficient 0.9988 + 2.65857E-(05
Regression equation y = 2790.25x + 1121{21
Limit of detection (ug/spot) 0.016

Limit of Quantification (Lg/spot) 0.049

Recovery (Mean #S.D.) 99.93 +£0.316

Precision (% RSD)
Repeatability of application (n=6) 0.15
Repeatability of measurement (n=p) 0.14

Intra-day* 0.094
Inter-day** 0.106
Robustness Robust

* Mean of three concentrations in triplicatestive same day.
** Mean of three concentrations in triplicates inree different days.
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Figure3: HPTLC pattern of 1 M methanolic hydrochloric acid extracts of Mucuna pruriens along with standard L -Dopa sprayed with
ninhydrin reagent

M1 — 1 M methanolic hydrochloric acid extract ofj@at variety

M2 — 1 M methanolic hydrochloric acid extract of diya Pradesh variety
S - L-Dopa standard in 1N methanolic hydrochi@tid

M3 — 1 M methanolic hydrochloric acid extract ofdhmna Pradesh variety
M4 — 1 M methanolic hydrochloric acid extract of Maashtra variety

Table 2: Amount of L-Dopa in Mucuna pruriens extracts by HPTLC

Sample Methanolic Extract| Aqueous Extra¢t
%L-Dopd +S.D %L-Dopd+S.D
Sample-1 Gujarat 12.41+0.037 11.39+ 0.078
Sample-2 Madhya Pradegh 10.73+ 0.037 11.43+£ 0.145
Sample-3 Andhra Pradesh 12.61+0.085 11.45+ 0.154
Sample-4 Maharashtra 13.34+ 0.056 10.76+ 0.376

a=Mean, n=3
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Figure4: HPTLC pattern of 1 M aqueous hydrochloric acid extracts of Mucuna pruriens along with standard L -Dopa sprayed with
ninhydrin reagent
W1 -1 M aqueous hydrochloric acid extract of Gajarariety
W2 — 1 M aqueous hydrochloric acid extract of MadRyadesh variety
S - L-Dopa standard in 1 M aqueous hydrochladizi
W3 — 1 M aqueous hydrochloric acid extract of ArdRradesh variety
W4 — 1 M aqueous hydrochloric acid extract of Ma®tra variety

Quantitative estimation of % L-DOPAin
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Figure5: Quantitative estimation of L-Dopa in different Mucuna pruriens (Velvet Bean) samples

The amount of L-Dopa itMucuna pruriens samplesollected from various geographical regions wepetted
developed and calculated by comparing peak aretantiard and sample solutions. % of L-Dopa wasddarbe in
the range of 10.73 — 13.34% in 1 M methanolic hgtloric acid extracts and 10.76-11.45% in 1 M agiseo
hydrochloric acid extracts.

The content was found to be within limits givenliterature, i.e. not less than 4% [148]. The L-Bamntent was
found highest in methanolic extract of Maharask&mple and lowest in Madhya Pradesh sample. Whaogeous
extract of Andhra Pradesh samples showed high&siga content. Variation in L-Dopa content has baeleserved.
The reason may be like climatic conditions, watasel, soil and its texture, fertility etc. The pgasinvestigation
shows that L-Dopa content vary with their respextioot source.
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Figure 6: HPTL C pattern of Mucuna pruriens formulations sprayed with ninhydrin reagent
T -1 L-Dopa in 1 M Methanolic Hydrochloric acid
T -2 1 M methanolic hydrochloric acid extract of édma pruriens
T -3 1 M methanolic hydrochloric acid extract ofridapa Churna
T -4 1 M Methanolic Hydrochloric acid extract of AFCD Capsule
T -5 1 M Methanolic Hydrochloric acid extract ofggrex SF Capsule
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Figure7: HPTL C chromatogram of 1N methanolic hydrochloric acid extracts of Mucuna pruriens mar keted for mulations along with
standard L -Dopa (a-€)
Track -1 L-Dopa in 1 M methanolic hydrochloric a¢a)
Track -2 1 M methanolic hydrochloric acid extraét\ucuna pruriens (b)
Track -3 1 M methanolic hydrochloric acid extra¢tZandopa churna(c)
Track -4 1 M methanolic hydrochloric acid extraétAd®®/HCD capsule (d)
Track -5 1 M methanolic hydrochloric acid extraéfégorex SF capsule (e)
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Figure8: HPTLC pattern of Mucuna pruriens formulations sprayed with ninhydrin reagent
T1 - L-Dopa in 1 M methanolic hydrochloric acid reat
T2 - 1 M methanolic hydrochloric acid extract of &dua pruriens
T3- 1 M methanolic hydrochloric acid extract of Adda Capsule
T4- 1 M methanolic hydrochloric acid extract of I8j@et Gold Capsule
T5- 1 M methanolic hydrochloric acid extract ofa/i Capsule

Table 3: Percent content of L-Dopain marketed formulations

Sample No. Sample name % L-Dopa + S.D
1 Zandopa 0.56 + 0.023
2 AP/HCD Capsules 1.07 £0.025
3 Vigorex SF Capsules 0.46 + 0.016
4 Addyzoa Capsules 0.33 + 0.055
5 Shilajeet Gold Capsules 1.70 + 0.044
6 Vita X Capsules 0.35+0.020

18
Pelagia Research Library



Manisha Niranjan Trivedi et al Der Pharmacia Sinica, 2015, 6(7):9-20

au

BTN —— Trach 215 mucas
700, o
o
a b
000
L-DOPA woo
500 — 4
L-DOPA
2

seo-|
400

400-]
300

200
200

200-]
100 "

100-]

L J [
0 °
obo o%o o%o o50 a%o 5o oho ok oho ok ok e
R R

Track 3 .1D: addy Track 4.1D: SRD.
00 00
au au
C d
500 -]
o0 -]
400 -]
00 ]
400 -] 00 -]
200 -] L-DOPA
200 ] 2
200 L-DOPA
1
100
A '
100 ]
cJ 1
o o
oo oo T o0 050 I oo oo T o0 050 I
R R
Track 5. 1D: vitaX
700
AU
€
00 -]
00 -]
00
200
L-DOPA
' 3¢
100
T
o
o0 oo 040 050 050 10
Rt

Figure9:

HPTL C chromatogram of 1M methanolic hydrochloric acid extracts of Mucuna pruriens mar keted for mulations along with
standard L -Dopa (a-€)
Track -1 L-Dopa in 1 M methanolic hydrochloric a@xtract (a)
Track -2 1 M methanolic hydrochloric acid extraétMucuna pruriens (b)
Track -3 1 M methanolic hydrochloric acid extra¢tAaldyzoa Capsule (c)
Track -4 1 M methanolic hydrochloric acid extra¢tShilajeet Gold Capsule (d)
Track -5 1 M methanolic hydrochloric acid extraéf\6ta X Capsule (e)
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Figure 10: Quantitative Estimation of L-Dopa in different marketed formulations
Various dosage forms comprising of churna and dapshowed presence of L-Dopa in the range 0.33%712%.
CONCLUSION

A simple, rapid, accurate and convenient method deasloped for estimation of L-Dopa by HPTLC. Thisthod
was used to standardize different Ayurvedic siragid polyherbal formulations containifducuna pruriensThis
developed and validated HPTLC method can be usédétermine batch to batch variations and routireyais by
herbal manufacturers dMucuna pruriengormulations.
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