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ABSTRACT

A simple, rapid, accurate, precise, and economacspphotometric method for simultaneous estimatibRutin

and Quercetin based on solving simultaneous equatimiosome formulation has been developed. As Runid
Quercetin show absorbance maximum at 257 and 372respectively, absorbance was measured at these
wavelengths for estimation of Rutin and Querceéispectively. Both drugs, Rutin and Quercetin oleyBeer-
Lambert's law in the concentration ranges of 2:2@ml. Method was developed and validated accordintCH
guidelines and can be adopted for the routine egton of Rutin and Quercetin niosome formulation.
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INTRODUCTION

Numerous epidemiological studies suggest a praectile of dietary flavonoids against Cerebral éuit disease.
Flavonoids possess a wide variety of potential legrotectivebeneficial effects like antioxidantntia
inflammatory, anti-platelet aggregatory activitimsd theycan also restore endothelial function, gmewneutrophil
accumulation and LDL oxidation. Many of them provexd be antithrombogenic. They also have been shown
regulatory activity on certain Hormones and enzyrflds.Quercetin and Rutin are members of the claks
flavonoids termed asflavonols. They are widelyrdistted in the plant kingdom. Quercetin is foundiadbantly in
redwine, green tea, onions, berries, citrus frpigssley, apples, and garlic. Rutin is abundamtynfl in black wheat
and also in apple peels, garlic, tomatoes, anckkize. Commercially, quercetin is derived from biireen algae
(VITAMIN Retailer).Bioflavonoid quercetin and rutinvere evaluated for their cerebroprotective role in
experimental ischemia reperfusion induced cerabfaiction in rats. They show the good cerebropmidte activity
[2].Literature survey revealed that methods sucklas [3-4], HPTLC [5], determination of quercetihave been
reported for estimation of quercetin. Forrutin, U6},HPLC and TLC [7]method reported, for simultans
estimation of rutin and quercetin HPTLC[8-10],HPLC] ,RP-UFLC[12] methods are reported .not a sindg&.
method reported for simultaneous estimation of mRuwthd Quercetin in formulation. Due to wide randge o
therapeutic benefits it is necessary to developniethod for estimation of both drugs in formulatidtresent
research work is done to develop and validate glsintvV spectroscopy based methods using simultameou
equation for rapid, accurate and precise estimatfd®utin and Quercetin in single formulation.
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(E)

Figure 1Structure of (A) Quercetin and (B) Rutin
MATERIALS AND METHODS

2.1 Apparatus

A double beam UV-spectrophotometer (Shimadzu, U0l dapan), attached to a computer software UV érob
2.0, with a spectral width of 2 nm, wavelength aacy of 0.5 nm and pair of 1 cm matched quartzsceligital
balance (Mettler Toledo, AB265-S/FACT, Switzerlandltrasonicator (Steryl 40050, Mumbai, India), woletric
flasks and pipettes of borosilicate glass were fisethe development and validation of proposedydical method.

2.2 Material

Rutin was purchased from Otto Chemie Pvt.Ltd (Mumbéaharashtra), Quercetin (dihydrate) purchasenfr
sigma Aldrich Pvt.Ltd. All the chemicals and reatgewere of analytical grade and were purchased fsoinfine,
Mumbai.

2.3 Procedures

2.3.1 Preparation of standard stock solution and débration curve

The standard stock solution of Rutin and querogtire prepared by dissolving 10mg of each drug itheneol, and
the final volume was adjusted with the same solernt00 ml of volumetric flask to get a solutionntaining
100ug/ml of each drug. Working standard solutiod®@fug/ml was scanned in the entire UV range of200 nm

to determine thé‘max' Calibration curves as concentration vs. Absorbawere constructed to study the Beer-

Lambert’'s Law and regression equations for Rutith guercetin respectively.

2.3.2 Simultaneous equation method
From the overlain spectr&i@ 2) of rutin (10ug/ml) and quercetin (10g/ml), two wavelengths i.e. 257 nm s

max

of rutin and 372 nm akmaxof quercetin were selected as the working wavelgngt which both drugs showed

absorbance for each other. The absorptivity ofelte® drugs was determined at 257 nm and 372 neetAf two
simultaneous equations were formed using absotptivalues as given in equation (1) and (2), at cieté
wavelengths. The concentrations of two drugs isaice formulation were calculated using set of timutaneous
equations. [13-14]

Asay;- Aay,

axpayi- ax, ayr

Ajaxy- Arax,

Cy = - (2)
axpayi- ax ays

Where; Cx and Cy are concentrations of rutin aneregtin (1g/ml) respectively in known sample solutionl.de
A2 are absorbance of sample solutions at 257 nm aRdBirrespectively. aPand axare absorptivity of rutin at 257
nm and 372 nm, allyand ayare absorptivity of quercetin at 257 nm and 372 Tihe concentration of Cx and Cy in

niosome formulation can be obtained by solving &équna(1l) and (2). Validity of above framed equatiaas
checked by using mixed standard of pure drug samplevo drugs, measuring their absorbance at reispec
wavelength and calculating concentration of two ponents

272
Scholar Research Library



S. P. Chaudhariet al Der Pharmacia Lettre, 2014, 6 (3):271-276

2.3.3 Analysis of the niosome formulation

Niosome solution (1 ml) containing equivalent tor§ of both drugs was transferred to 50 ml voluioédtask and
excipient extracted with chloroform. Then drug dised in methanol. The sample solution was theteréd
through Whatman filter paper. This solution wasrappiately diluted to get approximate concentratd20 pg/ml
of rutin and quercetin, each, the absorbance opkasolution were measured at 257 nm and 372 ninstdgaank.

2.4 VALIDATION OF THE DEVELOPED METHOD [15-19]

2.4.1 Linearity

For each drug, appropriate dilutions of standaotdkstsolutions were assayed as per the developedodsget The
Beer-Lambert’'s concentration range was found to2#0 pg/ml for Rutin and 2-2Qug/ml for quercetin. The
linearity data for method is presentedriablel.

2.4.2 Accuracy

To check the accuracy of the proposed method, egostudies were carried out 80, 100 and 120% ef th
testconcentration as per ICH guidelines. The regostudy was performed three times at each levieé fiesult
ofthe recovery studies are reported able 3.

2.4.3 Precision:

Interday and Intraday precision

The Interday and intraday precision was determinedssay of the sample solution on the same daypadifferent
days at different time intervals respectively (®Eplicates).The results of the same are presented inTable 2.

2.4.4 Ruggedness study:

It expresses the precision within laboratories atavns like different analyst. Ruggedness of thehod was
assessed by spiking the standard 3 times withrdifteanalyst by using same equipment. The restitteecsame are
presentedn Table 5.

2.4.5 Limit of detection
The detection limit is determined by the analysissamples with known concentrations of analyte &yd
establishing the minimum level at which the anabaa be reliably detected.

DL=33¢
S
Wherec =the standard deviation of the response

S =the slope of the calibration curve

2.4.6 Limit of quantitation
The quantitation limit is generally determined by analysis of samples with known concentrationanaiyteand
by establishing the minimum level at which the gteatan be quantified with acceptable accuracymadision.

_ 100

QL

Where ¢ =the standard deviation of the response
S = the slope of the calibration curve

RESULTS AND DISCUSSION

Linearity range for rutin and quercetin are2-20 migand 2-20 pg/ml at respective selected wavelengiine

coefficient of correlation for Rutin at 257 nm afal quercetin at 372 nm is 0.997 and 0.992 respegti Both

drugs shows good regression values at their reéspegavelengths and the results of recovery steggals that any
small change in the drug concentration in the smutould be accurately determined by the propasethods.
Percentage estimation of Rutin and quercetin irsamwal formulation was found by method is 14.21+&&rsl

15.50+1.360 * standard deviation with standard aten <2.
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Figure 20verlay of maximum absorption of Rutin andQuercetin
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Figure 4Calibration curve of Quercetin
Table 1Result of validation parameters
Parameters Rutin Quercetin
Amax 257.0 nm 372.0 nm
Linearity range 2-20 pg/ml 2-20 pg/ml
Linearity equation  Y=0.169x+0.007  Y=0.135x+0.022
R? 0.997 0.992
Slope 0.169 0.135
LOD 0.0274 pg/ml 0.1435 pg/ml
LOQ 0.0832 pg/ml 0.4349 pg/ml

Precision is determined by studying the Interday itraday precision. In both intra and inter dagdision study
for both the methods % RSD are not more than 2ri@¥icates good repeatability and Intermediate pi@ti€lable

2).
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Table 2 Interday and Intraday precision

Interday precision Intraday precision
%Amount % RSD %Amount % RSD
found+SD* found+ SD*

RUTIN 97.12+0.0088 0.0090 93.45+0.0162 0.0174

QUERCETIN 106.68+0.0079 0.0068 102.45+0.018 0.016
* Average of six determinations

The validity and reliability of proposed method® arssessed by recovery studies , analysis of fationl and
ruggedness study. Sample recovery for both the adstis in good agreement, which suggest nonintméer of
other content in estimations (Table 3).Also repwibility of results from formulation and its ruggeess was found
to be in range( Table 4 and 5).

Table 3 Recovery studies

Concentration of the drug RUTIN % %RSD  Quercetin % Recovery + SD*  %RSD
added to the formulation  Recovery +SD*

80% 99.07+0.005 0.116 108.88+0.03 0.050
100% 107.7+0.069 0.117 106.31+0.083 0.143
120% 104.02+0.055 0.107 103.24+0.630 0.496

*Average of three determinations

Table 4 Result of analysis of formulation

Formulation Drug Amount Found pg/ml + S.D*
Niosome formulation Rutin 14.21+1.156
Quercetin 15.50+1.360

*Average of three determinations

Table 5 Ruggedness study

Niosome formulation Drug %Amount found + S.D*
Analyst 1 Rutin 98.33+0.024
Quercetin 107.4+0.038
Analyst 2 Rutin 93.03+0.023
Quercetin 104.63+0.045
CONCLUSION

The proposed spectrophotometric method is simpfadr accurate, precise, and economic and validatestms of
linearity, accuracy, precision, specificity andnagucibility. This method can be successfully ukgdsimultaneous
estimation of Rutin and Quercetin in niosome foraioh.

REFERENCES

[1] K. Rajnarayana, M. Sripalreddy, M. Chaluvddil. J. Pharmacolog2001, 33,2-16.

[2] G.Neelima, A.Akula, R. Akondi, S. Reddyharmacologyonlind ,20091216-1229 .

[3] S. J.Patil, V. R Salunkhe, M.H. Aldit. J. pharm. and pharm.ScP012 4(3),645-647.

[4] S. J. Patil, V. R. Salunkhint. J. Res. ayurveda & pharn2012 Mar-Apr, 3(2),267-271.

[5] C.I. Sajeeth, P.K. manna, R. Manavalan, C.l. Jal, Chemica Sinic201Q1 (2),80-85.

[6] N.P. Pawar, V.R. Salunkhit. J. Pharmtech.Re2013 5(2), 724-729.

[71 K.-M. Younes, M. A. Basha and M. Y. SaleBer Pharma Chemic&®014 6(2),111-121

[8] B. Prajapati,J. Savai,N. Panditadoam. J. pharm.Re2013 3(4),3233-3245.

[9] A.Jain, S.Lodhi, A.K.Singha#/sian J. tradit.Med 2009 4 (3), 104-109.

[10]A. S. Rao, M.F. AhmedAsian. J. biomed and pharm.S&Q013 3(21), 56-59.

[11]Moghaddasian, Behnaz, E. Asli, Davood and Alaghetmatena,Bull. Env. Pharmacology. Life scR013 2
(2), 35- 38.

[12]R.Shanmugam,K.Gowthamarajan, D.L. Priyanka, K. MaidtE. Hemnath, S.P. Dhanab&lygeia—J. drugs
and medApril (2013,5 (1), 113-120.

[13]A. H. Beckett, J. B.,Stenlake Practical pharmacalithemistry, CBS publications and distributv®97, part
i, fourth ed., 286.

[14]A. Jain, practical’'s in modern pharmaceutical imstental analysis, Nirali prakashan, Pu2@Q7, second ed.,
100-106.

[15]N. Robert, A.H.Wachter, pharmaceutical procesdadilon, third ed., pp.507-522.

275
Scholar Research Library



S. P. Chaudhariet al Der Pharmacia Lettre, 2014, 6 (3):271-276

[16]U. Singh, A.Baldijnt. J pharm. & boil. arct?013 4(3), 527- 531.

[17]C, Thube, J. Dhagude , P.Y.Pawaer Pharma Chemica&2014 6(2),24-30

[18]L. D. Patil, S. V. Gudi, D. D. Jadav, Y.A. Kadam, 3 Dalvi and P. L. Ingald)er Pharma Chemica2013
5(4),282-287

[19]Chirag ,A. ParleDer Pharma Chemic&014 6(1),303-311

276
Scholar Research Library



