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ABSTRACT

Wedelolactone is a characterizing compound present in the plant Eclipta
alba, used in viral hepatitis, liver diseases, skin and hair care. A simple,
accurate and sensitive HPLC method was developed for estimation of
wedelolactone, a furanocoumarin present as a major active congtituent in
the plant Eclipta alba. The chromatographic separation was carried out on
RP C18 (Waters) column (250x4.6 mm, 10um) using an isocratic mobile
phase, Acetonitrile: Water (35:65 % v/v) pumped at aflow rate of 1ml/min.
Theeluent wasmonitored at 351 nm. The method is specific and linear over
the range of 300 ng/ml to 1500 ng/ml. The method was statistically vali-
dated for precision, accuracy, robustness and recovery. The HPL C method
can be applied for identification and quantitation of wedel olactonein herbal

KEYWORDS

Wedelolactone;
HPLC;
Quantitative estimation.

extracts of Eclipta alba.

INTRODUCTION

Ecliptaalba Hask commonly known asBhringarg
isanannua herb grown throughout Indiain moist and
dump land. E.alba hasashort, flat or round stem, deep
brownincolor belongingto family Asteracese. Theplant
iswidely usedinvira hepatitis, liver diseases, skinand
hair care, anemia, dysentery, eye disease, asthmaand
liver dirrhogs. Thusit formsan activeingredient of many
herbal formulations prescribed for liver ailmentsand
showseffect onliver cell generation®2, Ecliptaalba
|eaves showed anti hyperglycemic activity™. Theroots
of E.albawerefound effectiveinwound heding®. The
genus Eclipta showsthe presence of wedel olactone,
demethylwedel ol actone, ecliptal , hentriacontanol, and
aclabosaponinsl-1V phytoconstituents. But wedelolac
toneisthe mgor compound responsiblefor the hepato
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protectiveactivity®.

Literature survey revealed that HPLCI58, HPTLC
(010 and UV spectrophotometry*Y, spectrofluoromet-
ric? methods had been reported for the estimation of
wedel olactonein the herbal extract. However these
methods suffer from drawback such asthe poor reso-
[ution, long retention time and sensitivity. Thus, an at-
tempt has also been made to develop and validate
HPLC method for theandys sof wedd olactonewhich
would behighly sensitive, having good resolution, shorter
retentiontimeand reproducible.

EXPERIMENTAL

Chemicalsand reagents

The wedel ol actone standard was obtained from
Natura RemediesPvt. Ltd., Bangaore, Indiaand char-
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acterized by Ultra-violet (UV), Infrared, Proton nuclear
magneti ¢ resonance and by mass spectroscopy to con-
firmtheir identity and purity. HPL C gradeAcetonitrile
and Methanol was purchased from Merck (Darmstadit,
Germany) and acetic acid of AR (Analytical Reagent)
gradewas procured form Qualigens Fine Chemicals,
Mumbai, India. Delonised and ultrapurewater usedin
all experiment was obtained from Milli-Q system
(Millipore, USA).

Plant material

The aerial plant of Eclipta alba Hask was pro-
cured from Mumbai, and authenticated at Agharkar
Research Ingtitute, Pune, India. (Certificate dated 12/
02/07)

Equipment

pH of themobile phase was checked on apH/ion
anayzer (LabIndiaPHAN, India). TheHPLC system
employed in themethod development and validation
was Jasco PU 1580 intelligent HPLC pump with a
Rheodyne 7725 |oop injector, Jasco UV-Vis 1520 de-
tector and Borwin Chromatographi c Software (version
1.21) asdataintegrator.

Optimized Chromatographic Conditions

The chromatographic separation wasachieved on
RP Spherisorb C-18 (Waters) column (250x4.6mm,
10um), using amobil e phase consisting amixture of
Acetonitrile: Water (35:65 % v/v). The pH of themo-
bilephasewasadjusted to 3.2 with aceticacid. All re-
agentswerefiltered through 0.45-um filter paper and
sonicated before use. Theinjection volumewas 100
ul. The UV-Vis detector was set at of wavelength
351nm. Theexperiment was performed at room tem-
peratureand theflow wasfixed at 1.0 ml/min.

Prepar ation of sandard solution

A stock solution of wedelolactone (Img/ml) was
prepared in methanol from thestandard obtained. Stan-
dard solutionswere prepared by dilution of the stock
solution with mobile phaseto give solution in concen-
tration range of 300 ng/ml to 1500 ng/ml.

Samplepreparation
Soxhlet method for extraction
The powdered plant material was extracted with
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methanol using Soxhlet gpparatus. Theextract obtained
wasthen diluted appropriately with methanol.

Supercritical fluid extraction

1.0g of powdered plant materia wasweighed and
transferred to the SFE vessel. The optimized condi-
tions of SFE are as follows Gas-CO,, Pressure-150
kg/cm?, Temperature- 45°C, Modifier-methanol, Flow
rate-0.2 ml/min, CO, flow rate- 2.5ml/min, extraction
time- 30 minutes. The extract wasthen concentrated
under vaccum and dil uted with methanol.

| solation of wedd olactone

Isolation of Wedel olactonewas carried out using
column chromatography and characterizationwasdone
using variousspectra studies.

Validation of method

A gtock solution of thedrug wasprepared at strength
of Img/ml. It wasdiluted to prepare solutions contain-
ing 300 ng/ml to 1500 ng/ml of wedelolactone. The
solutionswereinjected intriplicateinto the HPLC col-
umn, keeping theinjection volume constant (100pl)

Twelveinjections, of threedifferent concentrations
(300, 700 and 1500 ng/ml), were given on the same
day andthevauesof rdaivestandard deviation (R.SD.)
were cd culated to determineintra-day precison. These
studieswere a so repeated on different daysto deter-
mineinter-day precision.

Accuracy waseval uated for theknown concentra:
tion of thedrug. Therecovery of theadded drug was
determined. The specificity of the method was ascer-
tained by analyzing standard wedel ol actone and then
comparing the sample retention time (RT) of
wedelolactonein herba extract withthe RT of the stan-
dard.

TheLOD and LOQ were determined at asignal -
to-noiseratioof 3:1and 10:1, respectively, by injecting
aseriesof dilute solutionswith known concentrations.

To determine the robustness of the developed
method, experimentd conditionsweredeliberately al-
tered and theresol ution wasrecorded. Theflow rate of
themobile phasewas 1.0 mi/min.

Thesolutionstability wascarried out by leaving both
thetest solution of sampleand standardintightly capped
volumetric flasksat -20°C for 7 days. The sample so-
lution was assayed after 7 daysagainst fresh samples.
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Figurel: Chemical structureof wedelolactone
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Figure 2: HPLC chromatogram of: (A) Blank, (B)
wedelolactonestandard (C) Ecliptaalba extract

RESULTSAND DISCUSSION

Wedd ol actoneafuranocoumarin, insolubleinwa
ter and solublein methanol. Hence methanol wasused
for the extraction of Wedelolactone using classical
method and supercritical fluid extractiontechnique. The
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TABLE 1: System suitability test parameters

System suitability parameters Values
Retention time (min) 75
Tailing factor (asymmetric factor) 1.25

TABLE 2: Summary of validation parameter sfor thepro-
posed method

Parameters Values

Detection limit 100 ng/ml
Quantitation limit 300 ng/ml
Calibration range 300-1000 ng/ml

Accuracy (%) 96.23-97.80

Precision (RSD, %)
Intraday (n=6) 0.71-1.89
Interday (n=6) 0.82-1.87
Correlation coefficient (r) 0.999

yield of phyllanthin by soxhlet and SFE techniquewere
found to be 0.79 % and 0.88 % and time taken for
extractionwas 6.0 hand 0.5 h respectively. Consider-
ing the chemica nature and polarity of Wedel olactone
longer chain alkyl bonded column such as C18 was
tried with various compositions of mobile phases. Ini-
tidly methanol and water used asamobilephasebut as
Wedd olactoneisdightly semipolar innatureit wasnot
eluted properly in methanol and gave broad peak and
long retentiontime henceit wasreplaced with less po-
lar solvent acetonitrilewhich reducetheinteraction be-
tween silanol group of stationary phase and
Wedel olactone resultsin sharp peak and shorter reten-
tion time. A mobile phase comprising of acetonitrile:
water (35:65 % v/v) was found to be optimum and
detection was carried out using UV detector at 351
nm.

Themethod wasvalidated with respect to param-
eterslikelinearity, precision, accuracy, specificity and
robustness.

LOD and LOQ were found to be 100 ng/ml and
300 ng/ml respectively. The method wasfound to be
linear over therange of 300 ng/ml to 1500 ng/ml with
regression value 0.999.

TABLE 2 provides data obtained from the preci-
sonexperiments. TheR.S.D. valuesfor intra- andin-
ter-day precision were <5 and 4 %, respectively,
thereby indicating that the method was sufficiently pre-
cise. Themethod wasfound to be specificto thedrug.
Thedrug peak wasfreefrom any coeluting peak. The
result indicated that the method was capablewith high
precison.
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The% R.S.D. of the assay of wedel olactone dur-
ing sol ution stability experimentswerewithin 2%. No
significant changeswere observed during solution sta-
bility. Thesolution stability dataconfirmsthat thesample
solutionswerestableat least for 7 days.

Thevdidaed method wasthen successfully gpplied
for the estimation of Wedel ol actone from various ex-
tracts obtained by soxhlet apparatus and supercritica
fluid extraction technique. Theresults of SFE showed
improved extraction efficiency and reduced extraction
time

CONCLUSION

The devel oped method was found to be specific,
accurate, smple, precise and reproducible and hence
can be used for routine anaysis of extract of Eclipta
albafor wedd ol actone content.
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