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ABSTRACT

Pongamia pinnata is a popular Indian medicinal glased for treatment of bronchitis, whooping coutfgumatic
arthritis, and diabetes diseases. Karanijin in origh® prevalent phytoconstituent present in thanpl A sensitive,
selective and precise thin-layer chromatographicthod has been developed and validated for the aimlgf
Karanjin in Pongamia pinnata. Separation and quficgition was achieved by TLC using mobile phasetlwdinol-
ethyl acetatate (7:3, v/v), fR.69) on precoated silica gel 68&aluminium plates and densitometric determination
was carried out in reflection/absorption mode a02@m. The calibration curve was linear in the camcation
range of 0.1pg-1.2ug spbtThe method was validated for precision, repeditygband accuracy. The proposed
method was found to be simple, precise, specéitsisve and accurate for the quantification of Kajin.
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INTRODUCTION

The role of traditional medicines in the solutidrhealth problems is invaluable on a global lelédicinal plants
continue to provide valuable therapeutic agentth bomodern and in traditional medicine [Flongamia pinnata
locally known as karanja, is a mangrove plant bgilog to the family Fabaceae and is an importantiomeal plant
of India and has been largely used in the tradifidmdian system of medicine (ayurveda) for brotishivhooping
cough, rheumatic arthritis, and diabetes [2]. Aigavinvestigation by Chopade et al., [3] revealattthere is
presence of karanjin, pongamol, pongagalabrone)ggguine, pinnatine and kanjone which are respaoadit
various pharmacological activity. Karanjin is adnoflavone, of this plant possesses insecticiddl ariibacterial
properties and is highly toxic to fish, shows aitivagainst both Gram positive and Gram negativetdsa [4].
Standardization based on the pharmacological actiegnical is an essential aspect of assessingudigygof the
drugs and it is also well known that different thegts of collected plant material may vary both ieitttchemical
constituents [5]. So uniformity is required in timanufacture of herbal medicines. Further, the iirggy demand of
the population and the chronic shortage of authemtiv material have increased the importance ofdstalization
[6]. Nowadays HPTLC is a routine analytical techug@qlt has been well reported that several sangaasbe run
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simultaneously by use of a smaller quantity of nebphase than in HPLC [7, 8, 9]. It has also besported that
mobile phases of pH 8 and above can be used folLBPAnother advantage of HPTLC is the repeatedatiere
(scanning) of the chromatogram with the same dewdift conditions. Consequently, HPTLC has beepstigated
for simultaneous assay of several components imnlé-oomponent formulation [10-12]. In this studperefore, a
quantitative HPTLC method was established for aialgf karanjin content ifongamia pinntaobtained from
tribal belt of Chhattisgarh.

MATERIALSAND METHODS
Collection of Samples
Pongamia pinntasample root bark was collected from dense foresicbanakmar foothills located at Chhattisgarh
State (India) and authenticated by Dr N Shiddamgileof Regional Research Institute (Ay.), Bangal¢india),
where Voucher Specimen (NRRCBI/Mus/1bof the plant had been submitted.

Chemicals

All chemicals were of analytical grade and obtairfemm Sigma Aldrich Mumbai and used with out furthe
purification. The HPTLC plates Si 60F254 (20 cm®@n) were purchased from E. Merck (Darmstadt, Gesn
supplied by Anchrom Technologies, Mumbai, India).

Preparation of extract for analysis of Karanjin in Samples

To determine the content of karanjin, 2g of powdas extracted with ethanol. To ensure completeaetitm of the
drug, it was sonicated for 30 min and volume waslenap to 30 ml. The resulting solution was cengdfd at 3000
rpom for 5 min and supernatant was analyzed for droigtent.The filtered solution was applied on TLC plate
followed by development and scanning. Analysis vegeated in triplicate [13].

Preparation of standard solution

A stock solution of 1mg/10ml of karanjin was pregziin ethanol, and different amounts 1,5,10 anqull@ere
spotted in triplicate on TLC plate, using Camagdrat V sample applicator (Camag, Muttenz, Switzet) and a
100ul Hamilton syringe for preparing four pointibehtion curve.

HPTLC instrumentation

The HPTLC system (Camag, Muttanz, Switzerland) isted of (i) TLC scanner connected to a PC running
WInCATS software under MS DOS; (ii) Linomat 1V salampplicator using 100ul syringes and connected to
nitrogen tank. Each plate accommodated 8 traclsswiples and standards, applied according to fatlgwettings:
band width 5 mm; distance between bands 10 mmjcagpioin volume 1-12 pl; gas flow 150 nl/s. The pkatvere
developed to 7 cm in a twin trough glass chambesgiurated with the upper layer of mixture ethaatbid acetate
(7:3, vlv). The scanner was set for maximum lightiraization and with the following settings: slithtension, 5.00
mm x 0.45 mm, micro; scanning speed, 20 mm/s; degalution, 100um/step; scanning wave length, 260im
absorbance reflectance mode. All remaining measemerparameters were left at default settings. Rsipa
analyses and statistical data were generated BWth€ATS Planar chromatography version 1.1.5.0veafe.

Development of the optimum mobile phase
The composition of the mobile phase for developmenthromatographic method was optimized by testing
different solvent mixtures of varying polarity.

Calibration plot of Karanjin

A stock solution of 1mg/10ml of Karanjin was pregéin ethanol. Different volumes of stock soluti@rb,10 and
12 pl were spotted in triplicate on TLC plate tdadb concentrations of 0.1, 0.5, 1 and 1.2 pg SpétKaranjin,
respectively. The data of peak area versus drugectration were treated by linear least-squaresssjon.

Purity of Spot in chromatogram
The spot obtained on the chromatogram were anabse@velength 260 nm at three points in the stahdsa well
as in sample i.e. in the point start to middle, diedand finally in the middle to end.
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VALIDATION OF THE METHOD

Linearity, limits of detection and quantification

The linearity of the detector response for the greg standards was assessed by means of lineassgr
regarding the amounts of each standard, measuredgjnand the area of the corresponding peak on the
chromatogram (n=4). Linearity was also confirmed f@ongamia pinnata extract. After chromatographic
separation, the peak areas obtained were plottaithsigghe extract concentrations by linear regogsdiimits of
detection and quantification were determined byudation of the signal to noise ratio. Signal-tdsgoratios of
approximately 3:1 and 10:1 were used for estimatiegdetection limit and quantification limit, respively, of the
method.

Accuracy

Recovery studies were carried out to check accuoddjpe method. Recovery experiments were perforimgd
adding three different amounts of karanijin i.e., 26 and 75% of the amount of karanjin analysedfdifferent
formulations and result was analysed (n=6).

Precision

The intra-day precision was evaluated by analykargnjin repeatedly at concentration range of u§&pot (n=5).
The inter-day precision was evaluated by analykar@njin at concentration range of 5-50 pg/spot @vperiod of
10 days (n=5).

RESULTSAND DISCUSSION

The mobile phase ethanol: ethyl acetate (7:1, pfayided good resolution withRvalue 0.17 for karanjin but
typical peak nature was missing. Finally, the molphase consisting of ethanol-ethyl acetate (71§, provided a
sharp and well defined peak at Yalue 0.69Fig 1B). The well defined spot was obtained when the chamiaar
saturated with the mobile phase for 15 min at reemperature.

Karanjin showed a good linear relationship overdbecentration range 0.1ug-1.2jug per spot witheesio peak
area (n=3). The linearity was observed with theasgjon coefficient being 0.9986 with Standard reofdhe mean
(SEM) of 0.0044. No significant differences weresetved in the slopes of standard curve. Puritgaufh spot
which is scanned at wave length 260 nm with vafue(8, M) within the range, 0.988-0.989 and r [®),within the
range, 0.987-0.99Fig 1A).
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Fig-1A Peak purity spectra of karanjin at 260 nm, Fig-1B Typical HPTL C Chromatogram of karanjin
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LOD, LOQ, accuracy and precision were evaluatedgfmantitative purposes. LOD (0.0101pg) and LOQ 1890
Kg) suggests high efficiency of the process. Aanuiia terms of % recovery (97.19+1.204) which shdwgh
extraction efficiency of karanjin. The % coeffictesf variance for intra-day and inter-day precisieais found to be
4.2 and 5.2 respectively which is comparable artthiwithe limits. Hence, the proposed method camude for
estimation of karanjin iffongamia pinnataoot bark. The karanjin content RFongamia pinnatastudied was found
to be 2.37+0.066 ing /g sample. Which clearly indicates that thereeis/ less quantity is present, it may be due to
varied geographical locations where these plamds/girhe proposed HPTLC technique is found to beipeeand
accurate. Further, the method is sensitive forahalysis of karanjin in crude drugs as well asrpla@eutical
formulations containing Pongamia pinnata. With ghewing demand of herbal drugs in the herbal dragket and
with the increased belief in the usage of greenicmeal (herbal drugs), this standardization tooll viglp in
maintaining the quality and batch to batch conaisgef this important Indian medicinal plant.

CONCLUSION

The HPTLC method developed here for the quantiboabf karanjin inPongamia pinnatas simple, rapid, cost-
effective and easily adaptable for screening arahtjtative determination than any other analytteahnique.
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