Available online at www.scholarsresearchlibrary.com

\(@rma%(
Scholars Research Library Qa;g‘"b‘%_:
Scholars Research X » t@ (:
Der Pharmacia Lettre, 2015, 7 (5):300-306 * < »v *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Validated HPTLC method for qualitative and quantitative estimation of
oleanolic acid in roots ofCissampelos pareira Linn. var. hirsuta,
Menispermaceae

Vandana G Patet’, Sangita H Shukl& and Kalpana G. Patef
'SR College of Pharmacy, Sayli road, Slvassa, India

%Indukaka | pcowala College of Pharmacy, GIDC, New Vallabh Vidhyanagar, Gujarat, India
3Anand Pharmacy College, Anand, Gujarat, India

ABSTRACT

An approach to develop a high performance thin layer chromatography (HPTLC) method in the present study has
been made for quantitative estimation of marker compound oleanolic acid in the roots of Cissampelos pareria Linn.
var hirsuta (family Menispermaceae). Oleanolic acid was estimated in saponin rich fraction prepared from the
powdered roots of C. pareira. Oleanolic acid was separated using silica gel 60 F,s, HPTLC plates using toluene:
ethyl acetate: formic acid (7:3:0.3, %v/v) as mobile phase. The determination was carried out using densitometric
absorbance-refl ection mode at 530 nm for oleanolic acid in visible mode. The concentration of oleanolic acid in the
saponin rich fraction was found to be 0.1316 % mg/mg. The method was validated in terms of linearity, accuracy,
precision and specificity according to ICH guidedine.
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INTRODUCTION

WHO (world health organization) estimates that 8@the world population currently uses herbal driggsmajor
healthcare [1]. Medicinal herbs as potential sowfcéherapeutic aids has attained a significare iolhealth care
system all over the world for human beings not dnlythe diseased condition but also as potentigkerz for
maintaining proper health [2]. Quality control afrbal medicines is highly desired in order to makee the safe
use of these medicines and to ensure their autiitgntstability, consistency because of the factt thufficient
bioactive phytochemical content is crucial for #qEeutic purpose. The WHO and herbal pharmacopoasa h
introduced chromatography for standardization ahplproducts and is accepted as a strategy fotifidation and
evaluation of the quality of plant medicines [3PH.C provides a simple, fast, efficient and relehlternative for
guantitative determination of natural products. &dvantage of HPTLC over other chromatographic teghnis
several samples can be analyzed simultaneouslyubyng with small quantity of mobile phase. Thisluees the
time and cost of analysis. The present study waeniaken to develop and validate HPTLC method étinetion
of bebeerine and oleanolic acid in root$Oidsampel os pareira Linn.

Cissampelos pareira Linn. var. hirsuta is very variable, lofty, slender, dioecious, peiah climber, commonly
distributed throughout tropical and subtropicalitndascending upto an altitude of 2000 m. The repésknown
traditionally for treatment of kidney gravels, fevalysentery, skin eruptions, heart troubles, mgniitching,
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vomiting and asthma. Literature survey revealed tiw plant contains saponin (oleanolic acid). @tdia acid is a
triterpenoid compound which exists in natural paint the form of free acid or aglycone for tritempél saponins
[4, 5, 6, 7]. Extensive pharmacological studiegtmnoleanolic acid extracted from plant have prowetave anti-
inflammatory, hepatoprotection, antitumor and amqérlipideamic activity [8]. Hence study was cadrieut for
identification and quantification of oleanolic acid roots extract using HPTLC. The developed methas
validated in terms of system suitability, spectficiinearity, LOD, LOQ according to ICH guidelines

MATERIALS AND METHODS

Equipment

A CAMAG HPTLC system: CAMAG Linomat V sample apmior fitted with a 100 pl Hamilton syringe,
CAMAG- twin trough chamber, CAMAG TLC Scanner 3 wiD2 and Hg lamp, Reprostar and winCATS Planar
Chromatography Manager and CAMAG integration sofenend TLC viewing cabinet (all from CAMAG, Muttenz
Switzerland)

Reference compounds and chemicals

Reference standard oleanolic acid (O55€8¢% purity) was obtained from Sigma Aldrich Ltd. {Mbai, India).
Toluene, ethyl acetate, formic acid, n-butanol,apsium hydroxide, methanol, anisaldehyde, sulphaudic
(analytical grade solvents) and charcoal were obthifrom S.D fine chemicals (Mumbai, India). Preaedasilica
gel 60 k54 HPTLC aluminium plates (10 cm, 0.2 mm layer thickness, 5-6 um particle ;siEe Merck,
Darmstadt, Germany) were obtained from E. Merck (#tLlmbai, India).

Plant material

Fresh roots were collected from fully grown flowsyiplants ofCissampelos pareira Linn. varhirsuta from New
Vallabh Vidyanagar, Dist- Anand, Gujarat, India.eTplant was identified and authenticated by SeSitientist,
National Research Centre for Medicinal and AromBiients, Boriavi, Anand, Gujarat. The voucher speci was
submitted for future reference (VGP/CP-1/5/ARGH-0R)e roots were dried under shade, powdered Wwétatd of
an electrical grinder, stored in an airtight coméatiand used for HPTLC studies.

Preparation of standard oleanolic acid solution:
A stock solution of oleanolic acid was prepareddigsolving 10 mg in methanol (10Q@/ml) and was further
diluted with methanol to give a standard solutiboleanolic acid (10@g/ml).

Preparation of saponin rich fraction of roots of C. pareira

20 gm of powdered roots were extracted with methhgaising Soxhlet’'s extractor for 6 hours. The nagiolic
extract obtained was concentrated using rotary wacevaporator and refluxed with n- butanol for 2utso n-
butanol soluble constituents were separated bsafiitin followed by washing with distilled water, kali (2%
potassium hydroxide) and distilled water again. Thdutanol layer was evaporated and dried. Theddmesidue
was dissolved in water and boiled with charcodtiered and filtrate was further dried to give sapaich fraction.
25 mg of saponin rich fraction was accurately weijland dissolved in 5 mL of methanol (500§mL). The
solution was filtered through 0.48n membrane filter [9, 10].

Chromatographic conditions

The HPTLC analysis was performed using precoatéchsijel 60 ks, aluminium backed plates in temperature
controlled laboratory (22C and 55% humidity). Linomat V autosampler wasduger spotting of standard
(oleanolic acid 100 to 500 ng/spot) and sampletwmiysaponin rich fraction 25ul), operated withtisgs of a band
length 6 mm; distance between bands, 5mm; distiooe the plate edge, 10 mm; and distance from ti®in of
the plate, 10 mm. The plate was developed to amtist of 80 mm in a CAMAG twin trough chamber pressed
with mobile phase toluene: ethyl acetate: formid §¢:3:0.3, v/v) for 15 minutes. The developed@hlaas air dried
and scanned for densitometry measurement, spestading and data processing. The absorbancecttafiee
measurement mode was used at a scan speed of Z) Aongés of standard oleanolic acid were scanred #00
to 600 nm to record their U.V. spectra and for oiitg the wavelength of maximum absorption. Derngidon was
recorded at the wavelength of maximum absorptioolednolic acid followed by recording of U.V. specof the
respective bands. The plate of oleanolic acid whastqgraphed in the visible mode after derivatisinigh
anialdehyde sulphuric acid reagent using CAMAG Rsfar instrument. The peak areas were recordealfor
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concentrations. Calibration curve of standard wasierl as, peak area versus concentration of stdr{déeanolic
acid, ng/spot) applied in triplicate.

Validation of method
The method was validated according to Internati@@miference on Harmonization guidelines for paransesuch
as linearity, limit of detection, limit of quantifation, precision, accuracy and specificity [11].

Linearity was studied by applying different aligeatf standard stock solution (oleanolic acid 108@0 ng/spot).
The calibration curve was developed by plottingkpaeea versus concentrations with the help of theCATS
software. The areas of peaks were treated by deastre linear regression analysis.

Limit of detection (LOD) and limit of quantitatiofLOQ) were calculated from the standard deviatiStD() of
densitometric response and slope of curve (S) usiedollowing equation;

LOD=33(S.D./S) oo 1)
LOQ=10(S.D./S) oo, )

The intermediate precision of the method was studig analyzing aliquots of standard in triplicatetlree
concentration levels for oleanolic acid on the satag for intraday precision and on different dayighvireshly
prepared samples to determine interday precisibe.résults were expressed as relative standardtieviRSD).
Repeatability of the HPTLC instrument was assesseapplying the same sample solution 6 times ofate pvith
the Linomat V using the same syringe and by takisgans of the sample spot for oleanolic acid.

The accuracy of the method was determined fromvergostudies at three different levels in tripledtty spiking
with various concentrations of standard solutiome Tecovery of each spiked solution was calculated.

The specificity of the method was ascertained bigrd@ning the peak purity of the component by corimga
overlain UV spectra of oleanolic acid in the samgkéract with the absorption spectra of referertaadard at the
start, middle and end positions of the bands.

Statistical analysis
Statistical analysis was performed by using Micfo&xcel 2007 which includes computation of lineagression
analysis, mean, standard deviation, relative stahdeaviation.

RESULTS AND DISCUSSION

Different proportions of toluene, ethyl acetate &nic acid was used for separation of differemstituents. Well
resolved symmetric bands were obtained using ptedddPTLC plates with toluene: ethyl acetate: farmacid

(7:3:0.3, v/iv) as mobile phase [12, 13]. Oleanat gave purple color with anisaldehyde sulphadid reagent in
visible mode. Standard oleanolic acid @f56) showed single peak in HPTLC chromatogramuffeid.). Calibration
curve was prepared by plotting concentration afddéad (oleanolic acid) versus area of the peakuf€i@).

Figure 1: Chromatogram of standard oleanolic acid
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Figure 2: Calibration curve of standard oleanolic @id
Determination of marker in extract
The content of oleanolic acid was calculated bgdinregression and mean percentages were calctitatedsix
replicate experiments. Saponin rich fraction wamfbto contain 0.1316% mg/mg of oleanolic acid.tfrenmore,

saponin rich fraction showed peak in the chromaogat same Rvalue as standard oleanolic acid (0.56) (Figure
3).

Track 5.1D: 5 RF

e00 -
AU
700
600 |
500
400
200

200

100

o
T oha ) oha oka 0o 1he
RE

Figure 3: Chromatogram of saponin rich fraction ofroots of C. pareira

Method validation
The developed HPTLC method for estimation of oldianacid had been validated using following paraenet
according to ICH guideline.

Linearity

Linearity of oleanolic acid was found between tlmmaentration ranges of 100 to 500 ng/spot, witheptable
correlation coefficient 0.996. It exhibits gooddarity between concentration and peak area. (Figurdable 1
indicates method validation parameters.

Table 1: Method validation parameters for estimatio of oleanolic acid

Parameters Oleanolic acid
Wavelength, nm 530
Linearity range 100-500 ng/spat
Regression equati Y=16.24)52.51
Correlation coefficient 0.996
Limit of detection 4.52 ng/spot
Limit of quantification 13.96 ng/spot
Specificity Specific
Repeatability of application, % R 1.28
Repeatability of measurement, %o F | 1.3¢
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Limit of Detection and Limit of Quantitation

The limit of detection and limit of quantificatiomas found to be 4.52 ng/spot and 13.96 ng/spgiectely.

Precision

The proposed method was found to be precise asaitedi by intermediate precision studies expressgueecent
RSD (Relative Standard Deviation) for intra-day amer-day as shown ihable 2.

Accuracy

Table 2: Intermediate precision studies for olean@t acid

Concentration | Concentration | Intraday | Concentration | Interday
Marker (ng/spot) (ng/spot, (ng/spot’
Mean %RSD Mean %RSD
Oleanolic acid 200 202.407 0.644 200.35 0.294
Oleanolic acid 300 300.623 0.629 200.35 0.186
Oleanolic acid 400 402.497 0.659 401.713 0.370

The accuracy of the method was determined fromvexgostudies. After spiking with varying amountsiandard
oleanolic acid and analyzing according to the pdoce, it afforded recovery of oleanolic acid in ttemge of
98.71%-100.30%, at three concentration levels.rékalts are as presented in Table 3.

Table 3: Recovery studies of oleanolic acid in sapm rich fraction

Amount of Amount of oleanolic Amount of standard Total amount of Total amount of
o : h : : ; . Percent
sample powder acid in sample (ug) oleanolic acid added oleanolic acid taken oleanolic acid found
Recovery (%)
(mg) (19) (L9) (L9)
26 34.22 2 36.22 36.11 99.6963
27 35.54 4 39.54 39.03 98.71017
28 36.85 6 42.85 42.98 100.3034
Specificity

The identity of the bands in the sample extracteeveenfirmed by comparing thg &d the overlain UV absorption
spectra with those of their respective standare dlbsorption spectra of standard oleanolic acjd.@5) and the
corresponding spots present in extracts matchectlgxandicating no interference by the other planhstituents

(Figure 4).

The purity of the bands due to oleanolic acid ia Hample extract was confirmed by overlaying thgogttion
spectra recorded at start, middle and end positidhe band in the sample tracks (Figure 5)

s00.0

[AU]

G00.0

S00.0

F00.0

2000

100.0

oo

All tracks @530 nm

2000

F LAl

G000

( s000

000

f 2000

100.0

[ake)

Figure 4: TLC densitograms of saponin rich fractionof roots of C. pareira with oleanolic acid standard scanned at 530 nm
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Figure 5: Overlain UV spectra of standard oleanoliacid and saponin rich fraction scanned at 530 nm
CONCLUSION

The proposed HPTLC method was found to be simph, ficcurate, precise and sensitive for qualitgrobof the
raw material. Various other phytoconstituents did imterfere in the estimation of the marker. Thetmod was
reliable and suitable since the recovery valueledmolic acid was found to be 98.71%-100.30%. Sthissmethod
resolves and quantifies oleanolic acid effectivilgan be used for standardization of root€i#sampel os pareira

Linn.

Acknowledgement
The authors express sincere thanks to Sophistidatgdumentation Centre for Applied Research andtiiig
(SICART) for providing with the facility of HPTLOnistrument.

The authors also express their gratitude to Dril@zeld A, Senior Scientist, National Research CefuréMedicinal
and Aromatic Plants, Boriavi, Anand, Gujarat fotheamticating the plant.

REFERENCES

[1] K. Abhishek, M. Ashutosh, B.N. Sinh@he Pharma Review, 2006 6, 73-77.

[2] S. Verma, S.P. SingNeterinary World, 2008 1(11), 347-350.

[3] N.R. Farnsworth, O. Akerele, A.S. Bingel, D.D. So8), & Z.G. Guo, 1985 WHO. 63, 965.

[4] WHO/PHARM/92.559, Quality Control Methods for Meitial Plant Material, WHO/PHARM, Geneva992
[5] K. R. Kirtikar, B. D. Basu, Indian Medicinal PlanBopular Parakashan Private Limited, Indf4,Ed., Vol. I,
2002 94-97.

[6] Wealth of India, Council of Scientific and IndusiriResearch, Publication and Information Directradiew
Delhi, Vol. C,1985 591-593.

[7] K. M. Nandkarni, Indian Materia Medica, Popular &ashan Private Limited, India®&d., Vol. 1,2002 333-
334.

[8] J. Liu, Journal of ethanopharmacolo@995 49, 57-68.

[9] J.B. Harborne, Phytochemical methods, A Guide ta&fo Techniques of Plant Analysis, , Chapman anfj Ha
London, 3' Ed.,1998 40-65.

[10]A. K. Hule, A. R. Juvekar, International Journal Pfiarmaceutical Technology Resear2609 1(4), 1032-
1038

[11]International Conference on Harmonization, Validatof Analytical Procedures: Text and MethodoloGyHt
Q2 (R1), Geneva, Switzerland, 2005. http:/www.ict/lbOB/media/MEDIA417 .pdf

[12]E. Stahl, Thin layer Chromatography- A Laboratorgindbook, Springer International, New YorK® Ed.,
1969 460

305
Scholar Research Library



Vandana G Patelet al Der Pharmacia Lettre, 2015, 7 (5):300-306

[13]H. Wagner, S. Bladt, Plant drug analysis- A ThiryémaChromatography Atlas, Springer Berlin, Germa2i§),
Ed.,2004 318-326

306
Scholar Research Library



