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Abstract

For the determination of Quercetin in the Tagetes Erecta extract, a rapid, clear, selective and accurate UV-Visible
Spectrophotometric method has been developed. The detection was carried out using ethyl acetate as a solvent at an
absorption maximum of 369 nm. As per ICH guidelines, the procedure was validated. Quercetin was found to be
0.82+0.020w/w present in the Tagetes Erecta extract. The techniques obey the law of Beer’s-Lamberts in concentration
ranges used for evaluation. The outcome of the study was statistically confirmed. The approach proposed can therefore
be used to accurately measure the active marker compound in the crude drug.
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1. Introduction

Tagetes erecta is an annual herb that has been
commercialized worldwide as an ornamental plant and as
a source of natural pigments from its yellow/orange
flowers. This species persists after areas where it has been
planted are abandoned, and it has also successfully
escaped from cultivation. Various parts of this herb,
including flowers, are used to treat different diseases in
folk medicines[1]. Within the genus Tagetes L., flavonoids

are the primary components and can to some degree have
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the sense in chemosystematics interpretations. A total of
forty-nine flavonoids from the genus Tagetes L have been
described. In the free or glycoside type, flavonoids occur
within this genus[2]. Several laboratory studies indicate
that quercetin can have anti-inflammatory effects and a
wide variety of possible health benefits are being
investigated[3]. 2-(3,4-dihydroxy phenyl)- 3,5,7-trihydroxy-
4H-chromen-4-on Quercetin, a flavanols, is a flavonoid
extracted from plants present in fruits, flowers, herbs,

leaves and grains. Other clinical applications include gout
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therapy, pancreatitis, prostatitis, and under inflammatory
conditions. Literature research shows that several
techniques such as U.V.,, HPLC, HPTLC and quercetin
electrochemical determination have been documented for
Quercetin estimation [4].

Fig: 1 Structure of Quercetin

2. Materials and Methods

Plant Material

In the month of October, the fresh flower plant Tagetes
erecta was collected from local place, India and
authenticated the plant with a voucher specimen with
voucher specimen sample No.2023/431. BSI/ WRC/ Tech./
2023/431.

Apparatus

The instrument used was a SHIMADZU model 1800 (Japan)
UV Visible spectrophotometer with a spectral width of 2
nm, a wavelength precision of 0.5 nm and a pair of 10 mm
matched quartz cells to test the absorption of all the
solutions. For weighing the sample, an electronic analytical
balance was used.

Reagents and Materials

A. R. Grade’s the chemicals and solvents were used.
Standard Quercetin was procured as gift sample from
Yucca enterprises, Mumbai.

Preparation of crude extracts

For 20 days, the fresh flower section of the plant was dried
in the shade. By continuous hot percolation using Soxhlet
apparatus, approximately a large amount of dry flower
petals was extracted with methanol (40-600C).The extract
of methanol was refined and condensed using vacuum
distillation into a dry mass. A deep reddish brown viscous
residue with a potent spicy odour has been obtained. The
solvents were further evaporated to dryness. For
formulation, the dried extractthus obtained was used.
Preparation of standard stock solution of Quercetin: The
stock solution (100pg/ml) of Quercetin were prepared by
dissolving accurately about 10mg of standard Quercetinin
sufficient quantity of ethyl acetate and then volume was
adjusted to 100ml with ethyl acetate. From standard stock
solution, aliquots portion were suitably taken and diluted
to different concentration using ethyl acetate to get final
concentration of 4 pg/ml, 8 pg/ml, 12 pug/ml respectively
and were scanned in the wavelength range of 200- 800
nm to determine A max".

Calibration curve of Quercetin

A series of standardized 10ml volumetric flasks were taken
andsufficient dilutions (2 to 12 pg/ml) were extracted and
diluted with ethyl acetate in a working standard solution
of Quercetin up to 10ml. The absorbance was measured at
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an absorption maximum of 369 nm against the blank
reagent prepared without Quercetin in a similar manner.
Absorption maxima and the limit of Beer's law were
reported and data proving the linearity and obeying the
law of Beer were recorded; limits were noted. For the
linear equation (y=mx-b), the linear correlation between
these concentrations (X-axis) and absorption (Y-axis) was
graphically presented and slope (m), intercept (b) and
coefficient of correlation (R2) were determined by
regression for the linear equation (y=mx—b)[4’ €

Estimation of Quercetin in Tagetes Erecta extract: In 50
ml of distilled water, a total of 0.1 gm of methanolic
extract was dissolved and 25 ml of ethyl acetate was
added and shaken several times. Filter via the filter paper
of Whatman no.41. The process of ethyl acetate was split
and the volume was changed to 25ml. Transfer it to 100
ml of volumetric flask from the resulting solution pipette
out of 2.5 ml and make up the amount with ethyl acetate
to get 100 pg/ml final concentration. Using the Quercetin
calibration curve, the corresponding concentration
(6ug/ml) of Quercetin against the respective absorbance
value was calculated. A statistical analysis was carried out
to verify the uniformity. [6,7].

Validation of Developed Method [8, 9]

Linearity and range

The standard stock solution containing 100ug/ml of
Quercetin each was further diluted in order to achieve a 2-
12ug/ml linearity concentration for Quercetin. In
triplicates, each concentration was analysed. The
calibration curve was plotted using x-axis concentration
and y-axis absorbance. The relationship between the drug
and its absorption was represented by the y= mx-b
equation, where m= slope, and b= intercept.

Limit of detection and limit of quantitation

The drug's LOD and LOQ were obtained by measuring the
signal-to-noise ratio (S/N, 3.3 for LOD and 10 for LOQ)
using the following ICH guideline-designated equation. To
calculate LOD and LOQ, the residual standard deviation of
theregression line or standard deviation of the y intercept
of the regression lines was used. (o,

LOD=3.3xD
S

LOQ=10xD
5

Where, D=Standard deviation of vy intercept of
regression lines & S =Slope of calibration curve.
Accuracy

The accuracy of an analytical method reflects the
closeness of agreement between the value that is
accepted as either a traditional true value or a reference
value accepted and the value found. In recovery trials,
80, 100 and 120 per cent of the test concentration
according to ICH guidelines were carried outto check the
accuracy of the proposed method. The recovery analysis
was performed three times at each stage. Normal
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concentrations (1pg/ml) of Quercetin in ethyl acetate
were prepared using the standard analysis method from
different stock solutions and their strengths were
measured using the standard curve.M 7,

Precision

The precision of the system was calculated by
repeatability (intra-day) and intermediate precision
(inter-day). Analysis of 6pg/ml of Quercetin three times a
day and measurement of the average percentage of RSD
were used to determine the intra- day precision. By
assessing the same solution concentration forthree days
and calculating an average percentage of RSD, the inter-
day accuracy was determined [13,14].

Table 1. Table I: Data for standard curve of Quercetin

Concentration Absorbance
(ng/ml) (369nm)
2 0.2123
4 0.4257
6 0.6494
8 0.8517
10 1.1001
12 1.2808

i © moo

a o0

3. Result and Discussion

The procedure was validated according to ICH guidelines.
The method discussed in this paper provides a
convenient way to simultaneously test Quercetin. (Fig.1).
Quercetin in the 2- 12ug/ml concentration range at A max
369 nm complies with the Beer Lambert law. (Table I)
(Fig. 2) (Fig. 3).Estimation of Quercetin was carried out in
Tagetes Erecta extract. It was found that the
concentration of Quercetin present in the extract was
0.82 + 0.020 w/w (Table II).The validated parameters of
Quercetin, with a correlation coefficient (R2) value of
0.999, were discussed, suggesting a strong linearity
between concentration and absorption. For Quercetin,
the percent relative standard deviation (percent RSD)
value was found to be 0.38+0.020 interday accuracy and
0.33+0.015 intraday accuracy. The low standard deviation
value has shown that the approach is precise (Table IV). It
is evident from the data that the current UV
Spectrophotometric method was found to be quick,
sensitive, precise, reliable, economical and rapid for the
routine estimation of Quercetin in Tagetes Erecta extract.

Calibration Curve
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Fig.3: Calibration curve of Quercetin on UV
Spectrophotometer

Table Il Content of Quercetin with SD in Tagetes erecta

extract
Fig.2 Maxima absorption of Quercetin on U.V. Extract Standard Content % w/w
Spectrophotometer Tagetes erecta | Quercetin 0.82 £0.020
Table Il Results of Accuracy
Level of Recovery Sample % Recovery Mean % Recovery
Conc. (ug/ml) sD %RSD
80% 8 99 99.003
80% 8 99.51
80% 8 98.5
100% 10 99.18 99.175
100% 10 99.12
100% 10 99.23
120% 12 99.5 99.2
120% 12 99.8 0.440211 | 0.44%
120% 12 98.5
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Table IV: Results of intra-Day & inter-Day

Observed Conc. of Quercetin (ug/ml) by the proposed method
Con. taken (pug/mL) Intra-Day Inter-Day
Absorbance Statistical Con. found (pug/mL) Statistical Analysis
Analysis
10 0.33 Mean =0.33 0.37 Mean =0.38
10 0.34 SD =0.006429 0.39 SD =0.001
10 0.342 %RSD =1.91 0.38 %RSD = 2.63

Table V Validated parameters of Quercetin

Validation Parameters
Drug
Wavelength (nm)
Beer's law limit (pg/ml)
Regression equation

y= mx-b ( m= slope, b= intercept)

slope (m)
intercept (b)
correlation coefficient (r2)
LOD (pg/ml)

LOQ (ug/ml)

Results Obtained
Quercetin
369
12-Feb

y=0.108x - 0.003
m=0.108
b=-0.003
r’ =0.999
0.12163
0.11866

Recovery was calculated with +SD, where |, Il, Ill are amount drug taken i.e. 80, 100 and 120% respectively

4. Conclusion

The UV Visible Spectrophotometer analytical method
developed was simple, effective, precise and reproducible.
The key characteristics of this method are low cost, faster
speed, adequate accuracy and good specificity to
unambiguously test the analyte in the presence of
components that might be assumed to be present. As per
ICH guidelines, the method has been successfully validated
and can be conveniently used for routine quality control
analysis of Quercetin in extract without any intervention
from any phytoconstituent. Active marker compound UV
spectrophotometric estimation highlights assurance of
batch uniformity and purity of the produced product. For
qguantitative estimation of target molecules in herbal
products, UV analysis is most helpful. UV identification of
such a compound is key screening by chromatographic
technique for further study of it.

5. Reference

[1] F. Nikkon, M.R Habib, Z. A Saud, et al., Toxicological
Evaluation of Chloroform Fraction of Flower of
Tagetes Erecta L. on Rats. Int J Drug Dev and Res.
1(1) (2009)161-165

[2] XU Li-wei, C. Juan, Ql Huan-yang, et al,
Phytochemicals and Their Biological Activities of
Plantsin Tagetes L. Chinese Herbal Medicines. 4(2)
(2012) 103-117.

[3] S. Patil, V. Salunkhe, M. Alai. Estimation of
Quercetinin Ayurvedic Proprietary Medicine by UV-
Spectrophotometry.  International  Journal  of
Pharmacy and Pharmaceutical Sciences.4(3) (2012)

Journal of Pharmaceutical and Biomedical Analysis Letters

645-647

[4] G. Aneja, U. Daveand K. Vadodaria. Simultaneous
Estimation of Piperine, Quercetin, and Curcumin in A
Mixture Using U.V-Visible Spectrophotometer and
Method Validation. International Journal of
TherapeuticApplications.8 (2012) 14 —17.

[5] lyengar MA. Anatomy of Crude Drugs. 11th ed.,
Manipal, Manipal Press Limited; 2008, 58

[6] H. Wagner, S. Bladt. Plant Drug Analysis. Flavonoids
in: A Thin Layer Chromatography Atlas; second
edition,2007, 195.

[7]1 ICH, Q2B, Harmonized tripartite guideline, validation
of analytical procedure: methodology, IFPMA, in:
Proceedings of the International Conference on
Harmonization, March 1996.

[8] Validation of Analytical Procedure: Text and
Methodology, proceeding of international
Conference onHarmonization (ICH). Geneva2005.

[9] Tripathi AK, Kohli S. Pharmacognostic and
Phytochemical Studies on The Flower of Punica
granatum(L). International Journal of Pharmaceutical
Research and Development; 2011, 3(11), 1-7

[10] Kokate CK, Purohit AP, Gokhale SB.
Pharmacognosy.22nd ed., Nirali Prakashan, Pune;
2003, 109-157.

[11]Jacqueline. Cheerful Marigolds (Tagetes Erecta,
Tagetes patula) [John&lJacgs Garden.htm] ; 2009
March 27, cited2012 sep 22.

[12] Ghani A. Medicinal plants of Bangladesh. Chemical
constituents and uses, 2nd ed., Asiatic Society of

11



V. Amaravathi et al, J. Pharm, Biomed. A. Lett., 2023, 11(1): 08-12

Bangladesh, Dhaka, pp 301-302-1998.

[13] Sharma KA, Agarwal SS, Gupta M, Development and
Validation of UV Spectrophotometric Method for The
Estimation of Curcumin in Bulk Drug and
Pharmaceutical Dosage Forms, International Journal
of Drug Development &Research, 2012, 4(2),375-379.

[14] Ganji Ramanaiah, D. Ramachandran, G.Srinivas, V
Srilakshmi, Purnachandra Rao, Development and
Validation of a Rapid RP-LC method for the
estimation of Ziprasidone HCl in drug substances and
its Dosage forms, Int)] Pharm Sci,2012, Vol 4, Issue n:
623-625.

[15] Ganji Ramanaiah, D. Ramachandran, G. Srinivas,
Purnachandra Rao, Development and Validation of a
Rapid UV-Spectroscopic method for the estimation
of Lacosamide in bulk and its Pharmaceutical
Formulation, Int J Pharm Biomed Sci 2012, 3(1): 10-
12.

[16] Ganji Ramanaiah, D. Ramachandran, G. Srinivas,
Jayapal Gowardhane, Purnachandra Rao,
Development and Validation of Stability Indication
RP-LC method for the estimation of Tapentadol and
paracetamol in bulk and its Pharmaceutical
Formulation, Drug Investigation Today
2012,4(7),391-396.

[17]1 Ganji Ramanaiah, D.Ramachandran, G. Srinivas,
Jayapal Gowardhane, Purnachandra Rao,
Development and Validation of a Rapid UV-
Spectroscopic method for the estimation of
Ziprasidone HCI in drug substances and its Dosage
forms, Int J Pharm Sci,2012, Vol 2, Issue n,741-743.

[18] Ganji Ramanaiah, D. Ramachandran, G. Srinivas,
Jayapal Gowardhane, Purnachandra Rao,
Development and Validation of a Rapid UV-
Spectroscopic method for the estimation of
Ranolozine in bulk and its Pharmaceutical
Formulation, American Journal of Pharm Tech
Research 2012, 2(2)2: 355-361.

[19] Ganji Ramanaiah, D. Ramachandran, G. Srinivas,
Jayapal Gowardhane, Purnachandra Rao,
Development and Validation of Stability Indication
RP-LC method for the estimation of Ranolozine in
bulk and its Pharmaceutical Formulation, American
Journal of Analytical Chemistry 2012, 3: 378-384.

[20] K Nekkala, V Shanmukha, D Ramachandran, Ganji
Ramanaiah, G. Srinivas ,Method development and
validation of stability indicating RP-HPLC method for
simultaneous estimation of Nebivolol HClI and
valsartan in bulk and its pharmaceutical formulation,
American Journal of Advanced Drug Delivery,624-
37,2014.

[21] Susmitha Uppugalla , Kavitha Rajesh, Amareswarapu
V Surendra, Kiran Kumar Y, Mohammed Gayasuddin,
Sriram N, Prasad P Nadedkar. Effect of Pisonia Alba
Root Extract on Cafeteria Diet-Induced Obesity In
Rats. Journal of Pharmaceutical Negative Results,

Journal of Pharmaceutical and Biomedical Analysis Letters

2022 Dec. 1 3732-9.

[22] N Sriram , Susmitha Uppugalla , Kavitha Rajesh , S.
Someshwara n, B Senthil Kumar , Prasad P Nadedkar
, Shanta K Adiki. Cognitive Enhancing And
Antioxidant Activity Of Ethyl Acetate Soluble Fraction
of the Methanol Extract of Pisonia Alba Leaves In
Scopolamine-Induced Amnesia. Journal of
Pharmaceutical Negative Results, 2022 Dec: 3740-9.

[23] Purnachandra reddy guntaka , Sriram N , Sarad
Pawar Naik Bukke, Kiran Kumar Y, H. Parameshwar ,
Saravanan  Jaganathan, Susmitha  uppugalla.
Formulation and Evaluation of Sustained Release
Matrix Tablets of Glimipride Using Natural Polymers
Tamarind Seed Mucilage and Guar Gum. Journal of
Pharmaceutical Negative Results [Internet]. 2022
Dec. 13: 5256-67.

[24] A Sivaranjini , Maya Ramteke , PK Senthilkumar, Alla
Narayana Rao , D Phaneendra Pavan, A
Gnanasekaran, N Sriram, Susmitha uppugalla.
Antimicrobial Properties of Morinda Reticulata
Gamble  Extracts Against  Antibiotic-Resistant
Pathogenic Bacteria And Toxin Producing Molds.
Journal of Pharmaceutical Negative Results
[Internet]. 2023 Jan. 1: 6633-9.

[25] Susmitha wuppugalla , Chiranjib Bhattacharjee ,
Arunabha Mallik , N Sriram , G Sumithira , S
Kameshwaran , S Sathya. Anticataleptic and
Antiepileptic Activity of Ethanolic Extract Of Leaves
of Morinda Reticulate: A Study On Role Of
Dopaminergic System In Epilepsy In Albino Rats.
Journal of Pharmaceutical Negative Results
2022 Dec. 10: 4987-91.

12



