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Abstract

Antioxidant properties were analyzed in ethanol extracts of yellow marigold flowers. The preliminary
screening of marigold flowers contain phytochemicals. These phytochemicals are able to reduce the oxidative
stress in living organisms under adverse conditions. The major phytochemicals antioxidants in marigold petal
extracts were reported to be phenolics and carotenoids. The petals of marigold flower was evaluated for
antioxidant properties in vitro using Diphenyl-1-picrylhydrazyl (DPPH), free radical scavenging activity, total
phenolic content and total flavonoid contents. The objective of this study to determined the antioxidant
properties of petals of marigold flowers.
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Introduction

India is known for the medicinal plants for
the prevention of the diseases. Marigold flower is an
aromatic annual herb belongs to the family
Asteraceae.1 During the 16th century, marigold plants
spread all over world. In India mainly yellow or orange
flowers plant of marigold are traditionally used as
spices, tea and medicine. The active constituents of
the plants are carotenoids, flavonoids, sterols, tannins,
saponins, polysaccharides.2 Specific fragrance in
marigold plant is due to secondary metabolites.
Secondary metabolites are responsible for  the

important role in biological and pharmacological
activities.3 Antioxidants are free radical capturing
substance, which is already present in plants. It may
protect cells from the damage of unstable molecules
i.e. free radicals.4,5,6 Petals of marigold flower extract
exhibits anti-inflammatory, antibacterial, antifungal
insecticidal astringent, diuretic, skin disorders, and
hepatic disorder activity, in addition to antioxidant
activities associated with free radical scavenging. In
this paper, we had report the antioxidant properties of
petals of yellow marigold flowers.

Materials and Methods
The material used in the study for antioxidant
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activity were taken from Nursery in Kanpur and
Kannauj.

All chemicals used were of analytical grade.
Ethanol, Lutein (LT),  Gallic Acid (GA), Quercetin (QT)
standard, and all solvents used were HPCL grade.

Extraction of Marigold petals

Fresh petals were extracted with 95% ethanol
using Soxhlet apparatus. The solvent was removed
under vacuum. Extraction of the brownish residue was
steam distilled, gave the volatile oil.

Evaluation of Antioxidant Property
DPPH radical scavenging activity assay

The oil of marigold petals were mixed with 0.1
mm DPPH radical in ethanol solution.7,8  The mixture
was incubated in the dark at room temperature for 30
minutes. After that absorbance recorded at 519 nm.
Test and analyses were performed in triplicate and
average. The percentage scavenging activity of the
DPPH radicals was calculated as follows :

                       absorbance (control) - absorbance (sample)
% Inhibition =                                     x 100
                                  absorbance (control)

Determination of  Total phenolics :

Total phenolic contents were determined by
the modified Folin-Ciocalteu method.9,10,11 0.1 ml of
marigold petal extract was mixed with 0.5 ml of Folin-
Ciocalteu reagent and 1.2 ml of sodium carbonate
solution which is of 20%. This reaction mixture was
incubated in the dark at room temperature for 1h. A
dark blue colour was developed and the absorbance
measured at 760 nm using the Hewlett Packard UV-VIS
spectrophotometer. Gallic acid was used as standard
for the formation of calibration curve to the
calculating of total phenol content in mg/g. The total

phenolic content was expressed as mg/g of Gallic Acid
Equivalent (GAE).

Determination of total flavonoid contents :

Total flavonoid contents of extract of petals
of marigold flower were determined by using the
spectrophotometric method based on the formation
of the flavonoid complex with aluminium.12,13 The
aliquots of 2 ml of the extracts of petals of marigold
flower were added to 2 ml of 3% Alcl3 solution in
methanol. After 30 minute at room temperature, the
absorbance was measured at 430 nm. The yellow colour
indicated that the extracts contained flavonoids. The
total flavonoid content was calculated as the
concentration of quecetin mg/g.

Result and Discussion

In the present paper, the antioxidant activities,
total phenolic and flavonoid contents were determined
in the extract of petals of marigold flower. The
antioxidant activity of the extracts of the petals of
marigold flower was determined by using the DPPH
method.14,15,16 The antioxidant activity of the extracts
was investigated by the spectrophotometric method
using the ability of the extract to catch stable DPPH
radicals. The free radical scavenging activity of
extracts of petals of marigold flowers were compared
with standard antioxidant Ascorbic acid.

The ethanolic extract exhibited a strong
scavenging activity against DPPH radical is 95.86+0.26.
The free radical scavenging activities of extract
depend on the presence of antioxidant compounds
because it has a property to donate hydrogen atom
and form structural conformation  of DPPH
components.17,18

The total phenolic content of petals of
marigold flowers were determined by the method. Folin-
Ciocalteu method and was expressed as mg GAF-g-1.

Table 1. Antioxidant Activity (g/ml)

Extract DPPH Assay Total Phenolic content Total Flavonoid contain

Ethanol extract of  95.86±0.26           27.79±0.7             0.17±0.00
marigold petals
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Phenols are very important plant constituents
because of their scavenging ability on free radicals
due to their hydroxyl groups. Therefore the phenolic
content of plants may contribute directly to their
antioxidant action.19,20

On the basis of the experimental results
shown in Table 1. The content of total flavonoids was
much lower than the phenol content. The total
flavonoid contents is expressed in the form of mg of
quercetin equivalent per gram of the sample (mg QEg-1).
Flavonoids are most significant bioactive component.21

The best property of flavonoids is their capacity to
act as antioxidants. They show protective effect
against various diseases.22

Conclusion

The present study indicates that the petals
of marigold flowers are potential source of antioxidant
activity leads by secondary metabolites. This study
suggest that the petals of marigold flowers have
higher content of flavonoids and phenolics. Due to
their importance in food supplements, human health,
and a considerable understanding of structure - activity
relationship, they act as therapeutic agents, hence can
be referred to as “nutraceuticals.” Determination of
antioxidant compound in extracts will use to developed
new drugs in pharmaceutical fields and in cosmetic
world.

Scope of Future work :

There is huge scope for research; the plant
could be further exploited in future as a source of
useful phytochemical compounds for the pharma
industry.

There are many other traditional uses of
marigold flowers in different traditional systems, which
serves as basis for further studies.

Acknowledgement

The author expresses gratitude to FFDC
Kannauj. Department of Chemistry, D.G.P.G. College,
Kanpur and my colleagues, for their kind support.

References

1. Rama Krishnan P, Chandrasekhar T, Muralidharan
P. cognitive enhancing, anti-acetylcholinesterase,
and antioxidant properties of Tagetes patula on
scopolamine-induced amnesia in mice. Inter. J.
Green Pharmacy. 9 (3), 167-174 (2015).

2. Cetkovic GS, Dilas SM, Canadanovic-Brunrt JM,
Tumbas VT. Thin layer chromatography analysis
and scavenging activity of marigold (Calendula
officinalis L.) extracts. Acta Periodica Technologica.
34, 93-102 (2003).

3. Stankovic MS, Niciforovic N, Topuzovic M, et al.
Total phenolic content, flavonoid concentration
and antioxidant activity of the  whole  plant and
plant parts extracts from Teurium mantanum L.
var. montanum, F. Supinum (L) Reichenb.
Biotechnol Eq. 25(1), 2222-2227 (2011).

4. Sies H. Oxidative stress, Oxidants and antioxidants.
Exp. Physiol., 82 (2), 291-295 (1997).

5. Hamid AA, Aiyelaagbe OO, Usmanl A, Ameen
OM, Lawal A. Antioxidants : Its medicinal and
pharmacological applications. African Journal of
Pure Applied Chemistry., 4 (8), 142-151 (2010).

6. Rani P, Unni KM, Karthikeyan J. Evaluation of
antioxidant properties of berries. Indian J.
Clinical Biochem., 19(2), 103-110 (2004).

7. B. Fuhrman, N. Volkova, A. Suraski, M. Aviram,
White wine with red wine-like properties :
Increased extraction of grape skin polyphenols
improves the antioxidant capacity of the derived
white wines. Journal of Agricultural and Food
Chemistry, 46, 3164-4168 (2001).

8. Sanchez-Moreno, Larrauri J.A., F. Saura - Calixto,
Free radical scavenging capacity of selected red,
rose and white wines. Journal of Agricultural
and Food Chemistry, 79, 1301-1304 (1999).

9. V.L. Singleton, J.A. Rossi, Colorimetry of total
phenolics with phosphomolybdic-phosphotungstic
acid reagents. Journal of American Enol. Viticult.,
(16), 144-158 (1965).

10. L Aksoy, E Kolay, Y Agilonu, Z Aslam, M Kargioglue.
Free radical scavenging activity, total phenolic
content, total antioxidant status, and total oxidant
status of endemic Thermopsis turcica. Saudi
Journal of Biolocical. SCIENCES., 20, 235-239
(2013).
Available : dx.doi.org/1.1016/j.sjbs. 2013.02.003



11. Chen G.L., Chen S.G., Xiao Y., Fu N.L.,  Antioxidant
capacities and total phenolic contents of 30
flowers, Ind. Crop. Prod., 111, 430-445. Google
Scholar  (2018).

12. Ahmad A, Husain A, Mujeeb M, Khan SA,
Alhadrami HAA, Bhandari A. Quantification of
total phenol, flavonoid content and pharmaco-
gnostical evaluation includign HPTLC fingerprinting
for the standardization of Piper nigrum Linn
fruits. Asian Pac J Trop Biomed.; 5 (2) , 101-107
(2015).

13. Yang R, Wang WX, Chen HJ, He ZC, Jia AQ. The
inhibition of advanced glycation end products
by five fractions and three main flavonoids from
camellia nitidissima chiflowers. J Food Drug Anal.
26 (1),  252-9. doi : 10.1016 /j.jfda.2017, 03.007.
pmid:29389562 (2018).

14. Chidambaram U, Pachamuthu V, Natarajan S
Elango B, Suriyanarayanan Ramkumar KM.
In vitro evaluation of free radical scavenging
activity of codariocalyx motorius root extract.
Asian  Pac J Trop Med.; 6(3), 188-194 (2013).

15. Adel FA, Menglin S, Cunyu L, et al. Comparative
analysis of antioxidant activities of essential oils
and extracts of fennel (Foeniculum valgare Mill.)
seeds from Egypt and China. Food Sci Human
Well. 2019; 8 : 67-72. doi : 10. 1016/j.fshw.
2019.03.004 [Crossref] [Google Scholar]

16. Pshen Y.B., HuCR., Zhang H., Jiang H.,
Characteristics of three typical chinese high lant

barley varieties : phenolic compounds and
antioxidant activities, J. Food Biochem., 2018, 42,
e12488. Goole Scholar.

17. Rigane G, Ben Younes, S, Ghazghazi H, Ben, Salem,
R. Investigation into the biological activities and
chemical composition of Calendula officinalis
L. growing in Tunisia. Int. Food Res. J., 20(6),
3001-7 (2013).

18. Fukumoto LR, Mazza G. Assessing antioxidant
and Prooxidant activities of phenolic compounds.
J. Agric. Food Chem.; 48, 3597-3604 (2000).

19. Wang CK, Lee WH, Peng CH. contents of
phenolics and alkaloids in Areca catechu Linn.
during maturation. J. Agricultural and Food
Chem.; 45, 1185-1188.

20. Laksoy, E Kolay, Y Agilonu, Z Aslam, M
Kargioglu. Free radical scavenging activity, total
phenolic content, total antioxidant s tatus of
enemic Thermopsis turcica. Saudi Journal of
Biological. SCIENCES; 20, 235-239. Available :
dx.doi.org/10.1016/j.sjbs. 2013.02.003 (2013).

21. Tosun M, Ercisli S, Sengul, Ozer H, Polat T. Ozturk
E. Antioxidant properties and total phenolic
content of eight Salvia species from Turkey. Biol.
Res.; 42(2), 175-181 (2009).

22. Pracheta VS, Paliwal R, Sharma S. Invitro free
radical scavenging and  antioxidant potential of
ethonolic extract of Euphorbia nerifolia Linn. Int.
J. Pharm Pharm Sci.; 3(1), 238-42 (2011).

JUC Vol. 16(4), (2020). 49


