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ABSTRACT

Introduction: Clitoria ternatea also known as the "blue pea," is a perennial twinning herbaceous
plant in the Fabaceae family. The medicinal properties of this plant have been scientifically
validated, especially at an international level, and it has been recorded to have a variety of
biological activities, including antioxidant, antidiabetic, and hepatoprotective properties.

Aim: The aim of this study was to evaluate the antioxidant property of blue tea extract based
mouthwash.

Materials and Methods: The study was performed as an in vitro study under a laboratory setting.
Synthesis of the mouthwash was performed using dried leaves of the butter pea plant subsequently
the mouthwash was tested for its antioxidant activity and was assessed via the DPPH assay. The
obtained values were compared with that of a known standard. The obtained data was sorted in
Microsoft Excel and statistically analyzed using Statistical Package for Social Sciences (SPSS
Software, Version 23.0). Unpaired t test was done for the comparison of blue tea extract with the
standard and one way ANOVA followed by Tukey's post hoc test was done to compare various
concentrations with standard.
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compared to the standard (p<0.05).

Results: The blue tea extract mouthwash was tested with 10uL initially and then was increased to
20pL, 30puL, 40uL and 50uL. Based on DPPH assay, as the concentration of the extract solution
was increased by 10uL each time tested, their antioxidant activity also increased over a scale. It
was seen that the blue tea extract mouthwash had significantly less antioxidant capacity when

Conclusion: The blue tea extract mouthwash is found to be a potent antioxidant agent however
the antioxidant property was less effective when compared to the standard.

Keywords: Blue tea; antioxidant; mouthwash; green synthesis; innovative.

1. INTRODUCTION

Natural products have always been the go-to
option for consumers all around the world in all
sections of need let it be pharmaceuticals or daily
use products [1,2]. The hype around such
products are of the highest order due [3,4] to its
properties which have less or no side effects
when compared to the current chemical products
which have at least one or more agents ,which if
taken at higher doses can turn lethal [5-7].

The ‘Butterfly Pea' (Clitoria ternatea), also known
as Asian Pigeon Wings, Blue Bell Vine, Blue
Pea, Kordofan Pea, and Darwin Pea [8] is an
amazing brain power enhancing herb native to
tropical equatorial Asia. Clitoria ternatea has
been used as a memory enhancer, brain booster,
anti-stress, and calming agent in traditional
Chinese [9] and Ayurvedic medicine for
centuries. Butterfly Pea has commonly been
used as a vegetable in cooking, to colour
deserts, or to make a vividly bright coloured tea
because of its luminous indigo colour. Butterfly
Pea [10] is high in health-promoting antioxidants,
flavonoids, and peptides, and has shown
promise in animal studies as a natural remedy for
a variety of ailments. Because of the effects of
the flavonoid quercetin on skin and hair, Butterfly
Pea has been used in a variety of beauty
products. Many health benefits have been
attributed to Butterfly Pea [11] in both Chinese
and Ayurvedic medicine, many of which have
been confirmed by recent clinical studies. The
herb has shown efficacy in studies for its brain-
boosting properties and a wide range [12] of
neurological benefits, including depression,
anxiety, and fever reduction.

Furthermore, the medicinal properties of this
plant have been scientifically validated,
especially at an international level, and it has
been recorded to have a variety of biological
[13,14] activities, including antioxidant,
antidiabetic, and hepatoprotective properties.
Medicinal plants are a good natural source for
finding cures for existing non-communicable

diseases around the world. Furthermore,
numerous studies have shown that antioxidant-
rich foods are essential in the prevention and
management of a variety of oxidative stress-
related chronic diseases. Scavenging of free
radicals [15] inhibition of oxidative enzymes,
chelation of metal ions, and acting as antioxidant
enzyme cofactors are all mechanisms that
antioxidants use to manage oxidative stress in
biological systems. Since oxidative stress plays a
major role in the development of diabetes
mellitus and its complications, diets rich in
antioxidants may be a better alternative source
for managing diabetes mellitus. And since Blue
pea has proven to have its antioxidant properties,
using it for various other areas can also be
proven to be helpful and efficient. Mouthwashes
are known for keeping the breath fresh and
preventing the build-up of bacteria [16-20] in
between the teeth. Mouthwashes come in a
variety of formulations, including everyday-care
formulas, alcohol-free versions, and herbal
blends, all of which are intended to encourage
oral health, and good hygiene.

Since use of herbal mouthwashes have been in
practice since a long time, introduction of the
same but with blue tea extracts will only be
addressed if it shows properties better than those
currently in market. Constant check must be kept
to ensure product value to make it more than the
other mouthwashes being preferred. The extract
can not only be incorporated in mouthwashes
alone but also in topical gels which can be used
at home or even as mouth sprays.

The aim of this study is to bring out a natural
product i.e blue pea flower known to everyone
but in form of a mouthrinse or even in form of
topical gels. This would help in widening the
range of areas where the blue tea extract can be
used and also reach out to a wider population.

Our team has extensive knowledge and research
experience that has translated into high quality
publications [21-42]. In this context, the aim of
this study was to prepare a mouthwash using
blue tea and study its antioxidant properties.
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2. MATERIALS AND METHODS

The study was performed in the Blue Lab,
Saveetha Dental College and Hospitals,
Chennai. Ethical clearance required for the study
was obtained from the institutional committee.
The study was performed from January 2021 to
February 2021.

2.1 Preparation of the Mouthwash

5g of the dried leaves of Clitoria ternatea (blue
tea) plant was taken and 100ml of water was
added and boiled until the colour changed into
dark blue. The solution was then taken and
filtered and concentrated to 10%. In a separate
beaker, 0.3 grams sucrose was taken as the
sweetening agent, 0.001 grams of preservative
and 0.01 grams of sodium lauryl sulfate were
taken as the foaming agent. To this mix, 1ml of
the 10% concentrated blue tea extract and 10 ml
of distilled water was added and mixed well to
obtain the blue tea extract mouthwash.

2.2 Antioxidant Activity

The 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay
was used to test the antioxidant activity of the
blue tea extract mouthwash. Different
concentrations (10ul, 20ul, 30pl, 40ul and 50ul)
of mouthwash having the blue tea extract was
mixed with 1 ml of 0.1 mM DPPH in methanol
solution and 450 pl of 50 mMTrisHCI buffer (pH
7.4) and incubated for 30 minutes. After
incubation, the reduction in the number of DPPH
free radicals was measured based on the
wavelength at 517 nm. BHT (butylated
hydroxytoluene) was used as control. The
percentage inhibition was calculated from the
following equation:

% inhibition =
[Absorbance of control - Absorbance of sample] x 100

Absorbance of Control
2.3 Statistical Analysis

The obtained data was sorted in Microsoft Excel
and statistically analyzed using Statistical
Package for Social Sciences (SPSS Software,
Version 23.0). Unpaired t test was done for the
comparison of the standard and one way ANOVA
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followed by Tukey's post hoc test. Results

depicted in graphs and tabulations.

3. RESULTS

The blue tea extract mouthwash was tested with
10 L initially and then was increased to 20uL,
30 L, 40 pL and 50 pL. Based on DPPH assay,
as the concentration of the extract solution was
increased by 10uL each time tested, their
antioxidant activity also increased over a scale. It
was seen that the blue tea extract mouthwash
had significantly less antioxidant capacity when
compared to the standard (p<0.05) (Fig. 1).

One way ANOVA followed by post hoc analysis,
revealed that there was a concentration
dependent increase in the antioxidant capacity of
the extract mouthwash. Antioxidant capacity was
least at 10 yL concentration and it was more at
20 uL which was statistically significant as
observed in this study. The antioxidant activity
was found to be increased significantly with
increase in concentration of the extract
mouthwash which was statistically significant,
however it was not as effective as the standard
(Table 1).

4. DISCUSSION

The purpose of this study was to evaluate
whether the prepared blue tea extract
mouthwash had antioxidant activity and to
compare its efficacy to existing standards.

The antioxidant activity of five different
concentrations of plant samples was analyzed
and compared to the very same concentration of
standard drugs. The activity of the formulated
blue tea mouthwash was convincingly
demonstrated in the concentration-dependent
assay. The results revealed that the sample
mouthwash had antioxidant properties. Despite
the fact that the blue tea extract mouthwash
demonstrated a concentration-dependent
increase from lower to higher concentrations at
all levels, it was significantly less effective than
the standard. Although the antioxidant activity of
the blue tea extract mouthwash was not superior
to that of the standard, the antioxidant activity of
the blue tea extract mouthwash increased
significantly with increasing concentrations from
10uL to 20upL, and the effectiveness of the
standard mouthwash was almost the same.
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Fig. 1. Graph depicts the antioxidant activity of blue tea extract mouthwash compared to the
standard
The Y axis depicts the mean absorbance value of the samples and the X axis denotes the various
concentrations of the standard and samples. The blue bar depicts the standard while the greenbar depicts the
blue tea extract based mouthwash. Blue tea extract based mouthwash had less antioxidant activity as compared
to the standard at all concentrations, however there was a significant increase in absorbance values with
increase in concentration, p<0.05, statistically significant (Unpaired t test, error percentage has been set upto
95%)

Table 1. Table depicts the statistical comparison of antioxidant activity at various
concentrations using one way ANOVA analysis followed by post hoc. (p<0.05)

Concentration (1) Concentration (J)

Significance (p value)

10pL 20pL 0.000*
30pL 0.000*
40pL 0.000*
50pL 0.000*
20pL 30pL 0.000*
40pL 0.000*
50pL 0.000*
30pL 40pL 0.000*
50pL 0.000*
40uL 50pL 0.000*
*(p<0.05)

The C. ternatea extract mouthwash may have
had more promising results if the components
were used to its full potential rather than just
depending on concentration levels. With increase
in levels of certain components such as
triterpenoids, flavanol glycosides and
anthocyanins at varied scales may have brought
a different result which could have been
satisfactory.  Studies show that certain
components when extracted from the blue pea
flower petals have eye opening results. The blue

flower petals of C. ternatea contain quercetin
glycosides and ternatin anthocyanins, which may
be useful in the development of medications or
nutraceuticals to protect against chronic
inflammatory illnesses [11] by reducing the
excessive  synthesis of  pro-inflammatory
mediators by macrophage cells.

Certain authors have stated that the addition of
the blue pea flower extract into daily consumed
food items like yogurt has significantly increased
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the antioxidant properties of the yoghurt [43]. The
flower extract of C. ternatea serves as a direct
antioxidant that may protect against free radicals
produced by external or endogenous biological
events [44]. It could be because of increased
concentration of the extract and may also be due
to certain chemical components add ons which
can increase the efficacy of the blue pea extract.
Since the C. ternatea plant is widely grown in
various habitats, the extraction of its components
which are important are not much of a tedious
task. A study shows that it also helps in
regeneration of the nitrogen level in the soil and
also as a great source of novel phytochemicals.
Butelase-1, a biotechnological tool [45] for
peptide ligation and cyclization generated from
C. ternatea pods, is also generating a lot of
discussion.

The plant is not under observation for its
antioxidant properties alone but also for its
antimicrobial properties. Antimicrobial activity
against Staphylococcus aureus, Bacillus cereus,
Escherichia coli, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Streptococcus
agalactiae, and Aeromonas hydrophila has been
found in all sections of C. ternatea [12]. Authors
of various studies have shown that the C.
ternatea extracts have antibacterial, antipyretic,
anti-inflammatory, analgesic, diuretic, local
anaesthetic, antidiabetic, insecticidal, blood
platelet aggregation-inhibiting, and vascular
smooth muscle relaxing capabilities, among
other things. This plant has a long history of
usage in traditional Ayurvedic medicine for a
variety of ailments, and scientific research has
[46] proved so in the current times.

Previous studies [47] done to check for various
characteristics of the C. ternatea flower extract
show that when used as a commercial product
and also as a folkloric medicine [48], it does
show promising results of antioxidant activity but
not as much as the other commercial products
which were currently in use. The results of the
present study are in accordance with the
previous studies. However, more clinical trials
need to be conducted and hence can be used for
medicinal purposes.

5. CONCLUSION

The blue tea extract mouthwash is found to be a
potent antioxidant agent however the antioxidant
property was less effective when compared to
the standard [49-58].

Jibu et al.; JPRI, 33(63B): 342-350, 2021; Article no.JPRI.77924

CONSENT

As per international standard or university
standard, patients’ written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL

The study was performed in the Blue Lab,
Saveetha Dental College and Hospitals,
Chennai. Ethical clearance required for the study
was obtained from the institutional committee.

NOTE

The study highlights the efficacy of "ayurveda”
which is an ancient tradition, used in some parts
of India. This ancient concept should be carefully
evaluated in the light of modern medical science
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COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Sagana M, Rajasekar A, Rajeshkumar S.
Antifungal Activity Of Grape Seed Extract
Mediated Zinc Oxide Nanoparticles - An
Invitro Study. Plant Cell Biotechnology And
Molecular Biology. 2020;21(29-30):14-20.

2. Yuvashree CS, Rajasekar A, Rajeshkumar
S. Cytotoxic effect of titanium dioxide
nanoparticles synthesized using grape
seed extract: an in vitro study. Plant Cell
Biotechnology and Molecular Biology.
2020;21(31-32):120-6.

3. Shivani N, Rajasekar A, Rajeshkumar S.
Antifungal Activity Of Grape Seed Extract
Mediated Titanium Oxide Nanoparticles
Against Candida albicans: An In vitro
study. Plant Cell Biotechnology and
Molecular Biology. 2020;21(35-36):8-15.

4. Devi BV, Rajasekar A, Rajeshkumar S.
Antiinflammatory activity of zinc oxide
nanoparticles synthesised using grape
seed extract: An in vitro study. Plant Cell
Biotechnology and Molecular Biology.
2020;21(33-34):6-16.

5. Pereira WD, Rajasekar A, Rajeshkumar S.
Green synthesis of selenium nanoparticles
(senps) using aqueous extract of clove and
cinnamon. Plant cell biotechnology and

346



10.

11.

12.

13.

14.

molecular biology. 2020 Aug 25;21(29-
30):85-91.

PRANATI, Rajasekar A, Rajeshkumar S.
Anti inflammatory and cytotoxic effect of
clove and cinnamon herbal formulation.
Plant cell biotechnology and molecular
biology. 2020 Aug 25;21(29-30):69-77.
Anjum AS, Rajasekar A, Rajeshkumar S.
Synthesis And Characterization Of Grape
Seed Mediated Titanium Dioxide
Nanoparticles: An In Vitro Study. Plant Cell
Biotechnology and Molecular Biology.
2020;21(33-34):17-23.

Albert H, Salt-Works Press. Blue Tea.
1973;22.
Available:https://books.google.com/books/
about/Blue_Tea.html?hl=&id=yoAXHQAAC
AAJ

Lakshan SAT, Jayanath NY, Abeysekera
WPKM, Abeysekera WKSM. A
Commercial Potential Blue Pea (L.) Flower

Extract Incorporated Beverage Having
Functional  Properties. Evid Based
Complement Alternat Med.

2019;2019:2916914.
Available:http://dx.doi.org/10.1155/2019/29
16914

Gaytos CEG, Lumagbas NAA.
Acceptability of Asian Blue Pea Flower
(Clitoria Ternatea) Ice Cream. SSRN
Electronic Journal.
Available:http://dx.doi.org/10.2139/ssrn.35
17731

Nair V, Bang WY, Schreckinger E,
Andarwulan N, Cisneros-Zevallos L.
Protective Role of Ternatin Anthocyanins
and Quercetin Glycosides from Butterfly
Pea (Clitoria ternatea Leguminosae) Blue
Flower Petals against Lipopolysaccharide
(LPS)-Induced Inflammation in
Macrophage Cells. J Agric Food Chem.
2015;63(28):6355—65.
Available:http://dx.doi.org/10.1021/acs.jafc.
5b00928

Jamil N, Pa’ee F. Antimicrobial activity
from leaf, flower, stem, and root of Clitoria
ternatea — A review; 2018.
Available:http://dx.doi.org/10.1063/1.50501
40

Clitoria ternatea Linn [Internet]. Springer
Reference.
Available:http://dx.doi.org/10.1007/springer
reference_68312

Paranjpe P. Indian Medicinal Plants:
Forgotten Healers: A Guide to Ayurvedic
Herbal Medicine with Identity, Habitat,
Botany, Photochemistry, Ayurvedic

Jibu et al.; JPRI, 33(63B): 342-350, 2021; Article no.JPRI.77924

15.

16.

17.

18.

19.

20.

21.

347

Properties, Formulations & Clinical Usage.
2001;316.
Available:https://books.google.com/books/
about/Indian_Medicinal_Plants.html?hl=&i
d=iKVFAAAAYAA]

Priya P, Elumali K, Shakila D, Geetha K,
Dinesh Karthik A. Facile approach to
synthesize, compared to MgO & ZnO
nanoparticles by using Clitoria
ternatea/Tecoma castanifolia flower
Materials Today: Proceedings. 2020;29:
1217-22.

Available:http://dx.doi.org/10.1016/j.matpr.
2020.05.479

Paramasivam A, Priyadharsini  JV,
Raghunandhakumar S, Elumalai P. A
novel COVID-19 and its effects on
cardiovascular disease. Hypertens Res.
2020;43(7):729-30.
Available:http://dx.doi.org/10.1038/s41440-
020-0461-x

SG, TG, KV, Faleh AA, Sukumaran A,
PNS. Development of 3D scaffolds using
nanochitosan/silk-fibroin/hyaluronic  acid
biomaterials for tissue engineering
applications. Int J Biol Macromol [Internet].
2018;120(Pt A):876-85.
Available:http://dx.doi.org/10.1016/j.ijbioma
€.2018.08.149

Del Fabbro M, Karanxha L, Panda S,
Bucchi C, Nadathur Doraiswamy J,
Sankari M, et al. Autologous platelet
concentrates for treating periodontal
infrabony defects. Cochrane Database
Syst Rev. 2018;11:CD011423.

Available:http://dx.doi.org/10.1002/146518
58.CD011423.pub2

Paramasivam A, Vijayashree Priyadharsini
J. MitomiRs: new emerging microRNASs in
mitochondrial dysfunction and
cardiovascular disease. Hypertens Res.
2020;43(8):851-3.
Available:http://dx.doi.org/10.1038/s41440-
020-0423-3

Jayaseelan VP, Arumugam P. Dissecting
the theranostic potential of exosomes in
autoimmune disorders. Cell Mol Immunol.
2019;16(12):935-6.
Available:http://dx.doi.org/10.1038/s41423-
019-0310-5

Vellappally S, Al Kheraif AA, Divakar DD,
Basavarajappa S, Anil S, Fouad H. Tooth
implant prosthesis using ultra low power
and low cost crystalline carbon bio-tooth
sensor with hybridized data acquisition



22.

23.

24,

25.

26.

27.

28.

algorithm. Comput Commun
2019;148:176-84.
Available:https://www.sciencedirect.com/sc
ience/article/pii/S0140366419307017
Vellappally S, Al Kheraif AA, Anil S, Assery
MK, Kumar KA, Divakar DD. Analyzing
Relationship between Patient and Doctor
in Public Dental Health using Particle
Memetic Multivariable Logistic Regression
Analysis Approach (MLRA2). J Med Syst.
2018;42(10):183.
Available:http://dx.doi.org/10.1007/s10916-
018-1037-z

Varghese SS, Ramesh A, Veeraiyan DN.
Blended Module-Based Teaching in
Biostatistics and Research Methodology: A
Retrospective Study with Postgraduate
Dental Students. J Dent Educ
2019;83(4):445-50.
Available:http://dx.doi.org/10.21815/JDE.O
19.054

Venkatesan J, Singh SK, Anil S, Kim S-K,
Shim MS. Preparation, Characterization
and Biological Applications of
Biosynthesized Silver Nanoparticles with
Chitosan-Fucoidan Coating. Molecules.
2018;23(6).
Available:http://dx.doi.org/10.3390/molecul
523061429

Alsubait SA, Al Ajlan R, Mitwalli H, Aburaisi
N, Mahmood A, Muthurangan M, et al.
Cytotoxicity of Different Concentrations of
Three Root Canal Sealers on Human
Mesenchymal Stem Cells. Biomolecules.
2018;8(3).
Available:http://dx.doi.org/10.3390/biom80
30068

Venkatesan J, Rekha PD, Anil S,
Bhatnagar I, Sudha PN, Dechsakulwatana
C, et al. Hydroxyapatite from Cuttlefish
Bone: Isolation, Characterizations, and
Applications. Biotechnol Bioprocess Eng.
2018;23(4):383-93.
Available:https://doi.org/10.1007/s12257-
018-0169-9

Vellappally S, Al Kheraif AA, Anil S,
Wahba AA. loT medical tooth mounted
sensor for monitoring teeth and food level
using bacterial optimization along with
adaptive deep learning neural network.
Measurement. 2019;135:672—7.
Available:https://www.sciencedirect.com/sc
ience/article/pii/S0263224118311333
PradeepKumar AR, Shemesh H,
Nivedhitha MS, Hashir MMJ, Arockiam S,
Uma Maheswari TN, et al. Diagnosis of
Vertical Root Fractures by Cone-beam

[Internet].

Jibu et al.; JPRI, 33(63B): 342-350, 2021; Article no.JPRI.77924

29.

30.

31.

32.

33.

34.

35.

348

Computed Tomography in Root-filled
Teeth with Confirmation by Direct
Visualization: A Systematic Review and
Meta-Analysis. J Endod. 2021;47(8):1198—
214,
Available:http://dx.doi.org/10.1016/j.joen.2
021.04.022

Ramani RH, Tilakaratne P, Sukumaran
WM, Ramasubramanian G, Krishnan RP.
Critical appraisal of different triggering
pathways for the pathobiology of
pemphigus vulgaris-A review. Oral Dis;
2021.
Available:http://dx.doi.org/10.1111/0di.139
37

Ezhilarasan D, Lakshmi T, Subha M,
Deepak Nallasamy V, Raghunandhakumar
S. The ambiguous role of sirtuins in head
and neck squamous cell carcinoma. Oral
Dis; 2021.
Available:http://dx.doi.org/10.1111/0di.137
98

Sarode SC, Gondivkar S, Sarode GS,
Gadbail A, Yuwanati M. Hybrid oral
potentially malignant disorder: A neglected
fact in oral submucous fibrosis. Oral Oncol.
2021 Jun 16;105390.
Avalilable:http://dx.doi.org/10.1016/j.oralon
cology.2021.105390

Kavarthapu A, Gurumoorthy K. Linking
chronic periodontitis and oral cancer: A
review. Oral Oncol 2021;105375.
Available:http://dx.doi.org/10.1016/j.oralon
cology.2021.105375

Vellappally S, Abdullah Al-Kheraif A, Anil
S, Basavarajappa S, Hassanein AS.
Maintaining patient oral health by using a
xeno-genetic spiking neural network. J
Ambient Intell Humaniz Compute; 2018.
Available: https://doi.org/10.1007/s12652-
018-1166-8

Aldhuwayhi S, Mallineni SK, Sakhamuri S,
Thakare AA, Mallineni S, Sajja R, et al.
Covid-19 Knowledge and Perceptions
Among Dental Specialists: A Cross-
Sectional Online Questionnaire Survey.
Risk Manag Healthc Policy. 2021;14:2851—
61.
Available:http://dx.doi.org/10.2147/RMHP.
S306880

Sutakwa A, Nadia LS, Suharman S.
Addition of blue pea flower (Clitoria
ternatea L.) extract increase antioxidant
activity in yogurt from various types of milk.
Jurnal Agercolere. 2021;3(1): 31-7..

[cited 2021 Aug 26]



36.

37.

38.

39.

40.

41.

42.

Available:https://faperta.unisan.ac.id/jurnal/
index.php/jac/article/view/123
Adisakwattana S, Pasukamonset P,
Chusak C. Chapter 18 - Clitoria ternatea
beverages and antioxidant usage. In:
Preedy VR, editor. Pathology [Internet].
Academic Press; 2020;189-96.
Available:https://www.sciencedirect.com/sc
ience/article/pii/B9780128159729000184
Oguis GK, Gilding EK, Jackson MA, Craik
DJ. Butterfly Pea (Clitoria ternatea), a
Cyclotide-Bearing Plant With Applications
in Agriculture and Medicine. Front Plant
Sci. 2019;10:645.
Available:http://dx.doi.org/10.3389/fpls.201
9.00645

Mukherjee PK, Kumar V, Kumar NS,
Heinrich M. The Ayurvedic medicine
Clitoria ternatea—From traditional use to
scientific assessment. J Ethnopharmacol.
2008;120(3):291-301.
Available:https://www.sciencedirect.com/sc
ience/article/pii/S0378874108004911
Kamkaen N, Wilkinson JM. The antioxidant
activity of Clitoria ternatea flower petal
extracts and eye gel [Internet]. Vol. 23,
Phytotherapy Research. 2009;1624-5.
Avalilable:http://dx.doi.org/10.1002/ptr.2832
Jadhav V, Deshmukh S, Mahadkar S.
Evaluation of antioxidant potential of
Clitoria ternatea L. Int J Pharm Pharm Sci.
2013;5(2):595-9.
Available:https://www.researchgate.net/pro
file/Varsha-Jadhav-
rathod/publication/257356228 Varsha_Jad
havSwati_Deshmukh_and_Shivprasad Ma
hadkar_2013Evaluation_of antioxidant_po
tential_of_Clitorea_ternatialL_Int_J Phar_a
nd_Pharmaceutical_sci52595-
599/links/5b4097ce0f7e9bb59b10fbff/\VVars
ha-Jadhav-Swati-Deshmukh-and-
Shivprasad-Mahadkar-2013Evaluation-of-
antioxidant-potential-of-Clitorea-ternatial -
Int-J-Phar-and-Pharmaceutical-sci52595-
599.pdf

Danda AK. Comparison of a single
noncompression  miniplate  versus 2
noncompression  miniplates in  the
treatment of mandibular angle fractures: a
prospective, randomized clinical trial. J
Oral Maxillofac Surg. 2010;68(7):1565-7.
Available:http://dx.doi.org/10.1016/j.joms.2
010.01.011

Robert R, Justin Raj C, Krishnan S,
Jerome Das S. Growth, theoretical and
optical studies on potassium dihydrogen
phosphate (KDP) single crystals by

Jibu et al.; JPRI, 33(63B): 342-350, 2021; Article no.JPRI.77924

43.

44.

45.

46.

47.

48.

49.

349

modified Sankaranarayanan—Ramasamy
(mSR) method. Physica B: Condensed
Matter. 2010;405:20-4.
Available:http://dx.doi.org/10.1016/j.physb.
2009.08.015

Krishnan V, Lakshmi T. Bioglass: A novel
biocompatible innovation. J Adv Pharm
Technol Res 2013;4(2):78-83.

Available: http://dx.doi.org/10.4103/2231-
4040.111523

Soh CL, Narayanan V. Quality of life
assessment in patients with dentofacial

deformity undergoing orthognathic
surgery—A systematic review.
International  Journal of Oral and

Maxillofacial Surgery. 2013;42:974-80.
Available:http://dx.doi.org/10.1016/j.ijom.20
13.03.023

Lekha L, Kanmani Raja K, Rajagopal G,
Easwaramoorthy D. Schiff base complexes
of rare earth metal ions: Synthesis,
characterization and catalytic activity for
the oxidation of aniline and substituted
anilines.  Journal of Organometallic
Chemistry. 2014;753:72-80.
Available:http://dx.doi.org/10.1016/].jorgan
chem.2013.12.014

Dhinesh B, Isaac JoshuaRamesh Lalvani
J, Parthasarathy M, Annamalai K. An
assessment on performance, emission and
combustion  characteristics of  single
cylinder diesel engine powered by
Cymbopogon flexuosus biofuel, Energy
Conversion and Management. 2016;117:
466-74.
Available:http://dx.doi.org/10.1016/j.encon
man.2016.03.049

PradeepKumar AR, Shemesh H, Jothilatha
S, Vijayabharathi R, Jayalakshmi S,
Kishen A. Diagnosis of Vertical Root
Fractures in Restored Endodontically
Treated Teeth: A  Time-dependent
Retrospective Cohort Study. J Endod.
2016;42(8):1175-80.
Available:http://dx.doi.org/10.1016/j.joen.2
016.04.012
Vijayakumar  GNS,
Vijayakumar G,

Nixon  Samuel
Devashankar S,
Rathnakumari M,  Sureshkumar P.
Synthesis of electrospun  ZnO/CuO
nanocomposite fibers and their dielectric
and non-linear optic studies. Journal of
Alloys and Compounds. 2010;507:225-9.
Available:http://dx.doi.org/10.1016/j.jallcom
.2010.07.161
Kavitha M, Subramanian R, Narayanan R,
Udhayabanu V. Solution combustion



50.

51.

52.

53.

synthesis and characterization of strontium
substituted hydroxyapatite nanocrystals
[Internet]. Vol. 253, Powder Technology.
2014;129-37.
Available:http://dx.doi.org/10.1016/j.powtec
.2013.10.045

Sahu D, Kannan GM, Vijayaraghavan R.
Size-Dependent Effect of Zinc Oxide on
Toxicity and Inflammatory Potential of
Human Monocytes [Internet]. Vol. 77,
Journal of Toxicology and Environmental
Health, Part A. 2014;177-91.
Available:http://dx.doi.org/10.1080/152873
94.2013.853224

Neelakantan P, Cheng CQ, Mohanraj R,
Sriraman P, Subbarao C, Sharma S.
Antibiofilm activity of three irrigation
protocols activated by ultrasonic, diode
laser or Er:-YAG laserin vitro. International
Endodontic Journal. 2015;48:602-10.
Available:http://dx.doi.org/10.1111/iej.1235
4

Lekha L, Kanmani Raja K, Rajagopal G,
Easwaramoorthy D. Synthesis,
spectroscopic characterization and
antibacterial studies of lanthanide(lll) Schiff
base complexes containing N, O donor
atoms [Internet]. Vols. 1056-1057, Journal
of Molecular Structure. 2014;307-13.
Available:http://dx.doi.org/10.1016/j.molstr
uc.2013.10.014

Gopalakannan S, Senthilvelan T,
Ranganathan S. Modeling and
Optimization of EDM Process Parameters
on Machining of Al 7075-B4C MMC Using
RSM. Procedia Engineering. 2012;38:
685-90.

Jibu et al.; JPRI, 33(63B): 342-350, 2021; Article no.JPRI.77924

54,

55.

56.

57.

58.

Available:http://dx.doi.org/10.1016/j.proeng
.2012.06.086

Parthasarathy M, Isaac JoshuaRamesh
Lalvani J, Dhinesh B, Annamalai K. Effect
of hydrogen on ethanol-biodiesel blend on
performance and emission characteristics
of a direct injection diesel engine.
Ecotoxicol Environ Saf [Internet]. 2016;
134(Pt 2):433-9.
Available:http://dx.doi.org/10.1016/j.ecoen
v.2015.11.005

Oral Cancer and Mouthwash Use
[Internet]. JNCI: Journal of the National
Cancer Institute; 1983.
Available:http://dx.doi.org/10.1093/jnci/71.
6.1103

Widatiningsih S, Rofiah S, Ristiyanawati.
The Use of Brewed Herbs Mouthwash for
Overcoming Morning Sickness.
Proceedings of the 5th International
Conference on Health Sciences (ICHS
2018); 2019.
Available:http://dx.doi.org/10.2991/ichs-
18.2019.38

Mukhtar K. The possible beneficial role of
the regular use of potent mouthwash
solutions in the treatment of COVID-19.
http://isrctn.com/.
Available:http://dx.doi.org/10.1186/isrctn10
197987

Ramesh A, Varghese S, Jayakumar ND,
Malaiappan S. Comparative estimation of
sulfiredoxin  levels  between  chronic
periodontitis and healthy patients - A case-
control study. J Periodontol. 2018;89(10):
1241-8.
Available:http://dx.doi.org/10.1002/JPER.1
7-0445

© 2021 Jibu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/77924

350


http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(63B): 342-350, 2021; Article no.JPRI.77924

	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	CONSENT
	ETHICAL APPROVAL

