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Abstract
A new, simple, sensitive, selective and preciseh-ig

High-performance liquid chromatography (HPLC) is a

performance liquid chromatography (HPLC) method forpowerful analytical technique due to its merits of

analysis of Cichorin irChicoria intybus was developed

reliability, simplicity, reproducibility and spee@lok et

and validated. Separation was achieved using ;g Cal., 2011). As part of our work, we report a simpkpid

reverse phase column with a mobile phase comprising
water and methanol (HPLC grade) using isocratievflo
and flow rate of 1.0 mL min—1 and elution was mored
at 346 nm. The linear regression analysis datattfer
calibration plot showed good linear relationshighw? =
0.991 in the concentration range of 5.3-10.5 pprh wi

and selective HPLC method for the separation and
determination of Cichorin in crude plant materi@he
aim of this work was to develop an accurate, sprcif
repeatable and robust method for the determinatibn
Cichorin. The proposed method was validated in
compliance  with  International = Conference on

respect to peak area. According to the InternationaHarmonization (ICH) guidelines (ICH, 1997).
Conference on Harmonization (ICH) guidelines theMaterial and Methods

method was validated for specificity, precisioncaeery
and linearity. Statistical analysis of the datavebd that

Collection and identification of raw material
Dried leaves ofichorium intybus were received from the

the method is reproducible and selective for theTaxonomist, Dabur Research and Development Center,

estimation of Cichorin. This is the first such neah
developed for the quantification of cichorin@ichorium
intybus.
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I ntroduction

Cichoriumintybus L. is a medicinally important plant that
belongs to the familyAsteraceae. The tuberous root of
this plant contains number of medicinally importan
compounds such as inulin, bitter sesquiterpenehast,
coumarins, flavonoids and vitamins (Varotto et24100).
Cichorium intybus is a popular Ayurvedic remedy for the
treatment of liver diseases. It is commonly known a
Kasni.
antiulcerogenic, antiinflammatory, appetizer, diges
stomachic, liver tonic, cholagogue, cardiotonic,
depurative, diuretic, emmenagogue, febrifuge, d@ie
and also as tonic. It is useful in vitiated coratig of
kapha and pitta, cephalalgia,
inflammations, anorexia, dyspepsia, flatulence,icgol
gout, burning sensation, allergic conditions of nski
jaundice, splenomegaly, hyperdipsia, skin disease

leprosy, strangury, amenorrhoea, chronic and kiliou

fevers, ophthalmia, pharyngitis, vomiting arthralgi
lumbago, asthma and general debility (Nadkarni, 6197
and Rastogi et al., 1994).

*Corresponding Author

The plant root is used as antihepatotoxic

heapatomegaly;

Sahibabad, Ghaziabad (U.P.). The plant material was
identified by Dr. G.P.Kimothi, Taxonomist, Dabur
Research and Development Center. A specimen has bee
retained in the department for future reference.
Chemicalsand reagents

All the chemicals used in the experiments were B
grade and analytical grade.

Water was purified using a Mili-Q Academic A10 wate
purification system (Millipore, France). Solventsed for
mobile phase were filtered through membrane (0.45um

tpore size) and degassed before use.

HPL C and chromatographic conditions
The analysis was performed using high-performance
liquid chromatographic system (Shimadzu class LC)
which consisted of a FCV-10 ACVP Pump, DGU-14A
degasser, a thermostated CTO-10ASVP column oven
compartment, an autosampler and a SPD-M10AVP Diode
Array detector. HPLC systems SPD-M10 AVP and SIL-
20 AC were used as equipments | and Il for inteiiated
precision studies. A reverse phase Zorbax ODS I
(250 mm x 4.6 mm, iim) column was used. All analysis
was performed at the column temperature of 40€ 1 °
with a mobile phase of Methanol: Water (1: 1), an
injection volume of 1Q.L and a flow rate of 1.0 mL/min.
he UV absorbance of eluent was measured at 346 nm.
Preparation of Stock solution
Accurately weighed 2.1 mg of Standard Cichorin was
dissolved in 10 ml of methanol. Transferred 1mitiod
resulting solution into a 25 ml volumetric flasknda
volume made upto the mark with methanol.
Preparation of Test solution
Around 5.00g of drug was weighed and refluxed with
methanol (100 ml) for 1 h over water bath and rfidte
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through Whatman filter paper (No. 41). The mart ¢eft %RSD of 1.52% indicates that the method has an
was refluxed again with 50 ml of methanol twice 8& acceptable level of precision.

min each and filtered. The filterates were combiaed  Recovery

concentrated to 50 ml in rotary vacuum evaporatat a The results showed high efficiency for extractioh o

the resulting solution was used as test solution. cichorin from crude powder material. The recovefy o
Method validation cichorin ranged from 96.30%-105.6%. This confiriatt
Precision the proposed method can be used for determination a

Repeatability of the sample application and measarg  quantification of Cichorin.
of peak area were carried out using six replicafethe
same sample and was expressed in terms of perce| 3000
relative standard deviation (%RSD) y = 23337x + 22557

Recovery studies 250000 R?=0.991 A
The pre-analyzed samples were spiked with extral80, /
and 120% of the standard Cichorin and the mixtureie 200000

reanalyzed by the proposed method. The experimast w /
conducted six times. This was done to check for the 150000 _
recovery of the Cichorin at different levels in tpiant — Linear
material. 100000
Specificity
The specificity of the method was ascertained by 50000
analyzing the standard drug and plant material. Jenk
for Cichorin in the sample was confirmed by compgri 0 ; ; | | | ‘
the retention times of the sample peak with thathef 0 2 4 6 8 10 12
standard. The peak purity of the Cichorin was agskby
comparing the spectra at two levels, viz. peak $§8rand Graph 1: Calibration curve and linearity

peak end (E) positions. The HPLC technique we have described is precise,
Res8 and discusdon specific and accurate for the determination of Giagh

In order to develop and validate an efficient mditfior Statistical gnalysis proves that the .meth_od iscrepeible
the analysis of cichorin in crude raw material, Weand selective for the analysis of cichorin. Its abages

explored the detection wavelength, different solven a:Zc?ggﬁdaﬁgda;Tg?ty of sample treatment, fagliry
systems and the compositions of mobile phase. Alaogr P Y-

to preliminary results, we finalized the detectionRerferenCeS , i
wavelength of 346nm and the mobile phase of methano Varotto, S., M. Lucchin and P. Parrin, 2000.

*

water (1:1) in an isocratic flow. Before fully ingshented Immature embryos culture in Italian red Chicory
in the quantitative determination of cichorin, thithod é%'_cggr'?u;n intybusc). Plant Cell Tiss. Org. Cult,

was thoroughly validated for its linearity, speilfy, ; . . .
accuracy, precision and intermediate precisionusotess Nadkarni, A.K., 1976. Indian Materia Medica
under various modified conditions. popular Prakasam Pvt. Ltd., Bombay.

Calibration curveand linearity 3. Rastogi, R.P. and B.N. Mehrotra, 1994.

The calibration curve was generated from seven Compendium of Indian Medicinal Plants. Rastogi,

S

concentrations levels, i.e. 5.3, 6.11, 7.13, 7896, 9.04 R.P. (Eds.). Orient Longman Ltd., Madras, pp: 74.
and 10.5 pg/ml and the corresponding peak areas. It 4. Alok S., Nikhil S., Meena S.,, Rahul S.,, C. K.
demonstrated an excellent linearity in the rang®.®f Katiyar, 2011. Comparative Study of Determination
10.5 pg/ml of cichorin. The linear equation for the of Reducing Sugar By High-Performance Liquid
calibration curve was y=23337x+22557 with a cotieta Chromatographic ~ And _ Titration =~ Method ~ In
coefficient of 0.991. Figure 1 displays the caltima Chyavanprash A  Ttraditional ~ Polyherbal
curve for cichorin at 346 nm. Formulation International Journal Of Drug

Discovery And Herbal Research, 1(4):106-111.

The %RSD for six replicate injections of the stamda ICH, International Conference on Harmonisation,
drug cichorin and measurement of peak areas wasifou Q2B: Validation of Analytical Procedres, US FDA
to be 0.78%. Fed reg 1997; 62:27463-7.

Six samples of a single batch of the crude herbdeow

were prepared and analyzed by the proposed mefined.

Precision

o
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