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ABSTRACT

Quercetin is polyphenol flavonoid and exhibits anflammatory, antihepatotoxic antihepatotoxic, iafter,
antiallergic, antidiabetic, antiviral and antiokant activity. It is found in many herbal plantskuas in Cocculus
hirsutus. The aim of this research work is to deped simple, accurate, precise and economic UV tepszopic
method for the determination of quercetin. Thenastion of quercetin by spectroscopic with maximuorsogption
at Zmax 256.30 nm using developed solvent [n-butamater : acetic acid (7:1:1)]. Beer-Lambert's law abeyed
in the concentration range of 0-4@/ml and is described by the regression equation 3.063x + 0.005 with a
regression coefficient {r = 0.999 (n = 5). For Quercetin, the value of mokbsorptivity and Sandell’'s sensitivity
are 6.3197 x1HL/mol/cm and0.4782g/cnt, respectively and of LOD and LOQ are found to bé486 and
1.3595.g/ml, respectively. The percentage recovery of apter was found to be 98.66 %. The % RSD for irstyad
and interday precision was 1.27 and 1.40 respebtishowed excellent % RSD which is less tham@.dEveloped
method was validated in terms accuracy, precisiovgarity and robustness. The statistically valeldtresults
indicate that the proposed method has good seitgjtaccuracy and precision. The method is sinaplé economic
as compare to chromatographic methods. The devélopethod was successfully applied for the deterionaf
Quercetin in herbal plants and its product.
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INTRODUCTION

Flavonoids are a large class of natural polyphesohpounds of low molecular mass, widely distribuiteglant
world, where they perform several very importambdtions such as antioxidant and chelating propeitle3].
Flavonoids have been shown to have a wide randpotifgical and pharmacological activitiesimvitro studies.,
including anti-oxidation, anti-allergic[4], antiflammatory[4-5], antioxidant[5], antimicrobigntibacterial [6-
7] antifungal and antiviral[8-9], anti-cancer[18}d anti-diarrheal activities.[11]. In the humaetdihey are most
concentrated in fruits, vegetables, wines, teascacda.

As they probably behave in plants as photoprotsctmesides the systemic actions exploited by flaidmingested
with vegetables or food supplements, it has beggested that they can be used as sunscreens [LBg €fficient
in its photoprotective action, a sunscreen muse ey absorption spectrum wide enough to cover as/ roathe
wavelengths of the UV region as possible.

Quercetin (3, 5, 7,'34-pentahydroxyflavonef-igure 1) is one of the most widespread compounds of therala
flavonoids class.
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Figure 1: Structure of Quercetin

Phytochemical evaluation is one of the tools fa ¢luality assessment, which includes preliminargtgdhemical
screening, chemoprofiling and marker compound amalysing modern analytical techniques.

The literature revealed that a few numbers of papare reported or directed toward the detectioquefrcetin in
plants by UV-spectrophotometric method[13-14]. Asr puthor’s best knowledge yet there is no speubfis
method is available for the estimation of quercatithe leaves o€occulus hirsutu§l5]. The aim of this research
is to reduce analysis time for the determinatiogudrcetin in the leaves Gbcculus hirsutuby UV spectroscopy.

EXPERIMENTAL SECTION

Instruments

Absorbance measurements was made on Shimadzu 288k deam UV/VIS spectrophotometer provided with a
pair of matched quartz cells of 1 cm width, Shimadiital balance used for weighing, and Ultra sator of PCI
Analytics instruments was used sonicating the dngysample solution.

Materials

Plant Material was collected from Aurangabad distriMaharashtra, India. It was authenticated ataBictl
Department of Dr. Babasaheb Ambedkar Marathwadaveadsity, Aurangabad, Maharashtra, India. Its
authentication number is BOT/2012-13/0552. The rethaxtract of air shade dried material ©f hirsutusleaves
was taken by hot soxhlet extraction technique fpeeiment. Flavanoids standards (Quercetin) pueghdsom
Natural remedies, Bangalore, India (purity >97%).the chemicals and reagents were of analyticatigrand were
purchased from S.D fine, Mumbai.

Selection of common solvent
After assessing the solubility of quercetin in diffint solvents, developed solvent [n-butanol : watecetic acid
(7:1:1)] shows good spectral characteristics.

Preparation of standard stock solution

The standard stock solutions of quercetin wasgregbby dissolving 100 mg of each drug in develog@dent [n-
butanol : water : acetic acid (7:1:1)] and finaluroe was adjusted with same solvent in 100 ml ddwetric flask
to get a solution containing 10Q@/ml of quercetin (Stock A).

Selection of wavelength

In a 10 ml volumetric flask, pipette out 1ml stardiatock A solution of quercetin and dilute it wpthe mark with
the developed solvent[n-butanol : water : acetic §¢:1:1)] to get a concentration of 100ug/ml (&d). The
stock B solution of quercetin and ethanolic ext@oCocculus hirsutusvere scanned between 200 to 400 nm and
256.30 nm was found to be maximum wavelength f@ogltion as shown iRigure 2 andFigure 3 respectively.
This wavelength was selected for development of ra&thod for estimation of quercetin in ethanolicrast of
Cocculus hirsutus
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Figure 2: Spectrum of Standard Quercetin
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Figure 3: Spectrum of Ethanolic Extract of Cocculus hirsutus

Method Validation [16]:

Linearity

The standard stock solutions of quercetin (StopkvAs prepared by dissolving 100 mg of each drudewveloped
solvent [n-butanol : water : acetic acid (7:1:1jdafinal volume was adjusted with same solvent @ Inl of
volumetric flask to get a solution containing 100§/ml of quercetin. Aliquots of working stock solutis of
quercetin were prepared with developed solventetocgncentration in range of 0-1&/ml. The absorbance of
resulting solutions were measured.ahax 256.30 nm and reportedTiable 1. A calibration curve as concentration
vs. absorbance was constructed to study the Baabég's Law and the regression equatibigqre 4).

Table 1: Quercetin inCocculus hirsutus

Concentration(ug/ml)  Absorbange
0.000
0.141
0.256
0.391
0.51
0.656
0.763

e
BlB|xo|o|s(vo

101



Vandana Patil et al J. Chem. Pharm. Res,, 2015, 7(1):99-104

0.9 1 Calibration Curve of Quercetin
0.8 -
0.7 1 A y=0.063x+0.005
- " = =0.99¢
2 06 / r=0999
2 05 '
é ():" m //
2 o4 Pt # Seriesl
- 0.3 - « . o
0a Ps —— Linear (Szaries])
o1 |
() T T 1
0 5 10 15
Concentration (ng/ml)

Figure 4: Calibration curve of Quercetin

Precision:

Interday and Intraday precision

The interday and intraday precision was determibgdassay of the sample solution on the same dayoand
different days at different time intervals respesly (six replica¢s).The results of the same are presenteTaible
2.

Table 2: Evaluation of Intraday and Interday Accuracy and Precision for Quercetin

Intraday Accuracy and precision Interday Accuracy and precision
QCT taken (ng/ml) =510 nd (ug/ml) | RE % | RSD % | OCT found (ug/ml) | RE % | RSD %
10 10.53 0.0561 1.3057 10.26 0.049 1.1911
15 15.23 0.0861  1.3829 15.55 0.101  1.5914
20 20.51 0.0945 1.129] 19.85 0.117 1.4435

Accuracy

To check the accuracy of the proposed method, s¥gostudies were carried out 80, 100 and 120% eftést
concentration as per ICH guidelines. The recovauglyswas performed three times at each level. Esalt of the
recovery studies are reportedTiable 3.

Table 3 : Recovery data of Quercetin.

Level | Amount of QCT added (ug) | Amount of QCT found(ug) | % Recovery | % RSD*
80 % 08 7.82 97.75 1.72
100 % 10 9.95 99.50 157
120 % 12 11.85 98.75 1.63

*An average value + relative standard deviatiorbafbservations

Ruggedness
It expresses the precision within laboratories atayns like different analyst. Ruggedness of the¢hod was

assessed by spiking the standard 3 times withrdifteanalyst by using same equipment. The restitteecsame are
presented imable 4.

Table 4: Ruggedness study

Amount taken of Quercetinfug/ml) | Amount Found of Quercetin ug/ml + S.D¥)
Analyst 1 10 9.89
Analyst 2 10 9.87

Limit of detection
The detection limit is determined by the analysfssamples with known concentrations of analyte dyd
establishing the minimum level at which the anabaa be reliably detected.

330
DL=——
5

Wherec = the standard deviation of the response
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S = the slope of the calibration curve

Limit of quantitation
The quantitation limit is generally determined hg tanalysis of samples with known concentrationanailyte and
by establishing the minimum level at which the gteatan be quantified with acceptable accuracypadision.

_ 10

= T
Wherec = the standard deviation of the response
S = the slope of the calibration curve

Analysis of the Ethanolic Extract of Cocculus hirsutus

A quantity of Ethanolic Extract dfocculus hirsutu$0 mg was transferred to 50 ml volumetric flask drsbolved
in developed solvent and final volume was made ifh same solvent. The sample solution was theerétt
through Whatman filter paper No.41. From the absolaition 0.373ml of solution was taken and dilutedlO ml
with methanol to get final concentration containi®g.331g of solution containing 51.6666g/ml of quercetin.
Analysis procedure was repeated six times with iighe Extract ofCocculus hirsutusThe results for Ethanolic
Extract ofCocculus hirsutusinalysis are reported irable 5.

Table 5: Result of analysis of Ethanolic Extract oCocculus hirsutus

Formulation Drug Percentage of QCT * S.D*
50 mg Ethanolic Extract @€occulus hirsutug Quercetin (6.925 mg 13.85 +0.44

RESULTS AND DISCUSSION

Linearity range for quercetin is 0-1@/ml at wavelength 256.30 nm. The coefficient ofretation for quercetin is
0.999. Quercetin shows good regression value andesults of recovery study reveals that any sofehge in the
drug concentration in the solution could be acalyadetermined by the proposed methods. Percemisiyaation
of Quercetin in Ethanolic Extract @occulus hirsutusound by method is 13.85 £0.44. The validation paaters
of quercetin by uv spectroscopic method is sumraedrinTable 6.

Table 6: Validation parameters of Quercetin for UV-Spectroscopic method

Parameter Analytical data
Linearity Range (ng/ml) 0-12
A max (nm) 256.30
Molar extinction coefficient, L/mol/cm 6.3110
Sandell’s sensitivityug/cn? 0.4782
Slope 0.063
Intercept 0.005
Standard deviation about regression ($y) +0.0100
Standard deviation of Slope (Sh) +0.0009
Standard deviation of intercept (Sa) +0.0068
Correlation co-efficient (r) 0.999
Limit of detection (LOD ug/ml) 0.4486
Limit of quantification (LOQug/ml) 1.3595
Intraday Precision (% RSD) 1.2724
Interday Precision (% RSD) 1.4086
Accuracy (% RSD) 1.64
Accuracy (% Recovery) 98.6666
CONCLUSION

The proposed uv spectroscopic method is precisecasideffective as compare to chromatographic nusth®he
simplicity, rapidity and economy of uv spectroscopgthod for determination of quercetin in leavé£occulus
hirsutusmakes it suitable as a quality control parametéreirbal plants.
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