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INTRODUCTION: In developing countries, about  In modern years, there has been major importance
80% of the population uses natural products for in identifying plant products with antioxidant
various diseases '. Herbal drugs are generally properties, as free radicals are considered to play a
considered as safe and have no side effects. major role in human diseases such as diabetes,
Phytochemicals are responsible for the medicinal cancer and inflammation 3. The in-vivo
activity of plants ° These are non-nutritive toxicological effect of the extract of Banana
chemicals that have sheltered humans from various inflorescence has not been reported. It s
diseases. Phytochemical constituents are the consequently deemed necessary to assess the acute
essential source for the organization of numerous oral toxicity of the extract of Banana inflorescence

pharmaceutical industries. in the Wistar albino rat model.
SICHRESRONSEICORE Dor This toxicity study would provide a baseline for
E_l R ey 10.13040/1IPSR.0975-8232.13(10).421420 |  Turther studies in developing this plant as herbal

medicine. The Banana inflorescence of Musa
acuminate is a by-product of bananas from the
genus Musa, which belongs to the family of
2 Musaceae. The Banana inflorescence has
DOI link: http://dx.doi.org/10.13040/1JPSR.0975-8232.13(10).4214-20 tremendous nutritional value, is a rich source of
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dietary fiber and has some biologically active
compounds like vitamin C, tannin, alpha-
tocopherol and myoinositol phosphate *. Various
species of Musa are reported as possessing diverse
medicinal properties. Since, ancient times, Banana
inflorescence has been used to treat excessive
blood loss during the menstrual cycle °. It is very
helpful to lower the muscle contractions due to the
ability of blossoms to regulate the progesterone
hormone that can, in turn, reduce painful bleeding.
Besides, it also contains magnesium which can
reduce anxiety during that period.

It is also believed to help women who are suffering
from the polycystic ovarian syndrome. According
to Bhavaprakasha Nighantu, the properties of
Banana inflorescence are unctuous, Ssweet,
astringent, heavy to digest, cold in potency, curing
bleeding disorders, and Phthisis by reducing Vata-
Pitta. Banana inflorescence has been used as a
tonic for female disorders like menorrhagia,
dysfunctional uterine bleeding, urinary calculi, etc.
The modern era is observing a surge of
gynecological diseases, especially menorrhagia,
premenopausal  bleeding, and Dysfunctional
Uterine Bleeding (DUB). DUB is also abnormal
uterine bleeding without a demonstrable organic
cause ®. DUB is one of the most commonly found
gynecological diseases. It is divided into ovulatory
and anovulatory. In adolescent and premenopausal
age groups, 90% of DUB is anovulatory ’.

DUB can be either treated medically or surgically.
The DUB treatment usually consists of measures to
control acute bleeding, avert future bleeding
episodes, and prevent serious long-term
consequences of anovulation and endometrial
cancer ®. Management depends on the age and
requirements of the patient. Contemporary lifestyle
and dietary habits have impacted uterine health to a
greater extent. In this scenario, the search for
natural remedies is the need of the hour. Classical
textual references to medicinal plants and
traditional household herbal remedies are the most
sought-after solution. It will be a great contribution
to the management of DUB and similar bleeding
disorders in women if the drug is time tested in
terms of traditional knowledge along with scientific
validation. Therefore, this study was conducted to
scientifically validate the effect of Banana
inflorescence on dysfunctional uterine bleeding.
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We have prepared Banana inflorescence by
extracting the florets of the blossom. This study has
examined preliminary phytochemical constituents,
in-vitro antioxidant activity and in-vivo acute oral
toxicity of Banana inflorescence.

MATERIALS AND METHODS:

Collection of Plant Material: Musa acuminate
was collected from the papanasam surroundings of
Thanjavur district, Tamil Nadu, India. The plant
was identified by Dr. S. John Britto, Director,
Rabinat Herbarium and center for Molecular
systematic, St. Joseph’s College, Trichy, and Tamil
Nadu, India. The blossoms were separated from
bracts, cleaned and sundried. Dried samples were
finely powdered and kept in an airtight bottle under
refrigeration till further analysis.

Chemicals: Folin — Ciocalteu reagent, sodium
carbonate, sodium nitrite, aluminium chloride,
sodium hydroxide, DPPH (2,2-Diphenyl-1-picryl-
hydrazyl), Rutin, Gallic acid, ferrous chloride,
ferric chloride, Hydrochloric acid, sulphuric acid,
sodium phosphate, ascorbic acid, were purchased
from Hi-Media (Mumbai). All the chemicals and
solvents used in this study were analytical grade.

Preliminary Phytochemical Screening: The
preliminary phytochemical screening of powder
extract of Banana inflorescence was done to find
out the different phytochemical constituents such as
alkaloids,  phenolic  compounds, flavonoids,
saponins, tannins, glycosides, steroids and
terpenoids using standard methods * *°.
Hager’s Test for Alkaloids Determination :
About 50 mg solvent-free powder was stirred with
5 ml of dilute hydrochloric acid and filtered. To the
filtrate, 2 ml of Hager’s reagent (aqueous solution
of picric acid) was added. A yellow precipitate
appears that indicates the presence of alkaloids.

Ferric Chloride test for Phenolics Determination
12- About 50 mg of the powder was dissolved in 5
ml of distilled water. To this, a few drops of 5%
neutral ferric chloride solution was added. The
presence of Phenolic compounds is indicated by the
appearance of dark green colour.

Potassium Hydroxide Test for Tannins
Determination **: The powder extract (500 mg)
was added to 10 ml of freshly prepared 10%
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potassium hydroxide (KOH) in a beaker and
shaken to dissolve. A dirty precipitate formation
indicates the presence of tannins in the sample.

Alkaline Reagent Test for Flavonoids
Determination **: An aqueous solution of the
powder was treated with a 10% ammonium
hydroxide solution. The appearance of bulky white
precipitate indicates the presence of flavonoids.

Liebermann-Burchard Reaction for Terpenoids
Determination: About 50 mg of the powder was
added to 1mL of chloroform, mixed and then added
to acetic anhydride, followed by concentrated
sulphuric acid from the sides of the tubes. The
appearance of red and bluish-green colour indicates
the presence of steroids and triterpenoids.
Frothing Test for Saponins Determination *:
The powder extract (50 mg) was diluted with
distilled water and made up to 10 ml. The
suspension was shaken in a graduated cylinder for
15 min; an increase in the layer of foam indicates
the presence of saponins.

Borntrager's Test for Glycosides Determination:
About 50mg of powder was hydrolyzed with
concentrated hydrochloric acid for 2 h in a water
bath and filtered. To 2 ml of filtrate, 3 ml of
chloroform was added and shaken. The chloroform
layer was separated and a 10% ammonia solution
was added. The formation of pink colour indicates
the presence of glycosides.

Salkowski Test for Steroids Determination: 2 ml
of chloroform and 1ml concentrated sulphuric acid
were added to 10 drops of the powder mixed with
isopropyl alcohol, slowly until double phase
formation. The presence of a dish-brown colour in
the middle layer marks the presence of a steroidal
ring.

Determination of Total Phenolics: The
guantitative estimation of phenolics in the extract
of Banana inflorescence was determined based on
the standardized method °. About 0.5 ml of 1IN
Folin-Ciocalteu reagent was added to the 2.5 ml of
20% sodium carbonate solution and then the
volume was made up to 10 ml with water.
Followed by 40 min dark incubation, the
absorbance was recorded at 725 nm against blank
for the estimation of phenolics.
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The results were based on the calibration curve: y =
0.029x — 0.065, R = 0.955, where x was the
absorbance and y was the Gallic acid equivalents
(mg/g) and the results were expressed in terms of
milligrams of Gallic acid equivalents (GAE) per
gram of extract.

Determination of Total Flavonoids: The total
flavonoid in the extracts is estimated by the general
procedure *’. To each 300 pl of Banana blossom
powder extracts 2 ml of distilled water was added,
followed byl150 pl of NaNO2. The contents of the
tubes were subjected to incubation for 6 min at
room temperature. After incubation 150 pl of
AICI3 (10%) was added and incubated again for 6
minutes. Then 2 ml of 4% NaOH was added,
vortexed well, and kept at room temperature for
another 15 min. The pink color's absorbance,
thereby developed, was read
spectrophotometrically at 510 nm. The results were
based on the calibration curve: y = 0.002x + 0.006,
R? = 0.992, where x was the absorbance and y was
the rutin equivalents (mg/g) and the results were
expressed in terms of milligrams of rutin
equivalents per gram of extract.

In-vitro Antioxidant Assays:

DPPH Radical Scavenging Activity: The radical
scavenging activity of the extract was determined
by the standardized method of DPPH radical
scavenging activity . A methanol solution of the
sample extract at various concentrations was added
to 5 ml of 0.1 mm methanolic solution of DPPH
and allowed to stand for 20 min at 27°C. The
absorbance  of the solution was read
spectrophotometrically at 517 nm. Methanol was
served as blank, and a solution without powder
extract of Banana blossom served as the negative
control. The methanol, DPPH and standard rutin
mixture served as a positive control. The 1C50
value of the extract expressed the radical
scavenging ability of the extract.

In-vivo Toxicity Assay: The experiments were
carried out on 8-9 weeks old healthy Wistar albino
female rats weighing between 137 to 1549 were
used. The experimental procedures followed in this
study were according to internationally
acknowledged principles on laboratory animal use
and care. The experimental procedures relating to
the animals were duly approved by the University
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Animal Ethical Committee °. Ethical clearance

was obtained from the Institutional Animal Ethical
Committee

[JSSCP/IAEC/OT/Pharmacology/33/2019-20]. All
procedures were in strict compliance with relevant
laws, the Animal Welfare Act, Public Health
Services document and guidelines established by
the Institutional Animal Ethical Committee of the
University.

Determination of Acute Oral Toxicity: Wister
albino rats were kept in the department in well-
aerated polycarbonate cages under standard
conditions 23.4-28.8° 12 h light and 12 h dark
cycle. The rats were housed in cages at random,
selected ones were tagged and marked on the cages
for identification. They were permitted to adapt to
laboratory conditions for a week before starting the
experiment. Drinking water and food (Ad-libitum)
were provided during the experimental period.
According to the procedures reviewed by the
Organization for Economic Co-operation and
Development [OECD]. The dose of 2000 mg/kg
body weight of Banana inflorescence was
administered orally to the rats in the treatment
group. The dose limits were selected based on
acute oral toxicity studies in rats, in conformity

E-ISSN: 0975-8232; P-ISSN: 2320-5148

with the organization supporting Economic Co-
operation and Development [OECD] guidelines
423. The acute toxicity test was carried out in rats
by repeated 2000 mg/kg body weight doses. Food
was provided to the rats approximately an hour
after treatment. The rats were observed for any sign
of toxicity effect for the first 3 h, after the treatment
period, up to 15 days. Visual observations on
mortality, behavioral pattern, and changes in
physical appearance, wound, ache, and signs of
illness were monitored up to 15 days at 24 h
interval %,

RESULTS AND DISCUSSION:

Qualitative  Phytochemical Screening: The
Banana inflorescence has a great nutritional value,
similar to banana fruits. They are excellent sources
of vitamins, minerals, a good source of fiber and
protein. In the current study, the presence of
alkaloids, phenolic compounds, flavonoids, tannins,
saponins, steroids, and terpenoids in the Banana
inflorescence was confirmed and depicted in Table
1. The strong phytochemicals have health benefits
and provide protection from the risk of cancer,
cardiovascular disease, cholesterol, diabetes and
hypertension etc. 2.

TABLE 1: PRELIMINARY PHYTOCHEMICAL SCREENING OF BANANA INFLORESCENCE

S. no. Phytochemical constituents Presence or absence
1 Alkaloids ++
2 Phenolic compounds ++
3 Tannins +
4 Flavonoids el
5 Terpenoids +
6 Steroids +
7 Glycosides +
8 Flavanol glycosides +
9 Cardiac glycosides -
10 Saponins +
11 Phytosterol +
12 Fixed oils and fats +
13 Carbohydrates ++
14 Proteins ++
15 Amino acids +

(+): presence of chemicals, (-): absence of chemicals or not detectable concentration, (+) < (++) < (+++): based on the intensity

of characteristic.

Alkaloids are naturally occurring chemical
compounds in plant parts that normally have
pharmacological effects. Phenolic compounds have
potent antioxidant properties as oxygen scavengers,
peroxide decomposers, free radical inhibitors and
metal chelating agents. It also possesses anti-
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bacterial, anti-viral, anti-tumour and
cardioprotective properties ?°. Flavonoids are
capable of scavenging oxygen-derived free radicals
and also possess anti-allergic, anti-viral and anti-
inflammatory properties 2. Terpenoids are plant-
based compounds and it is widely used in the food
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industry and also in pharmaceutical and chemical
industries and recently used in evolving biofuel
products 2*. Saponins are bioactive compounds
over biological and pharmacological properties that
naturally arise in plants as triterpenes 2°. Glycosides
are a polyphenolic group usually in Plants with
several anti-inflammatory properties %. Steroids
have antibacterial properties and medicinal and
pharmaceutical activities and boost the immune
response *’. The phytochemicals in the Banana
inflorescence identified in this study may support
the contribution of this flower in the prevention of
various  diseases, including cancer and
cardiovascular diseases.

Determination of Total Phenolics and Flavonoid
Contents: The quantitative  phytochemical
screening of total phenolics and flavonoids content
was analyzed in the extract of Banana
inflorescence shown in Table 2. The total phenolic
content of Banana inflorescence extract showed a
content value of 247.06%. The total flavonoid
content of Banana inflorescence extract showed a
content value of 45.83%. Total phenolic content
was found to be higher than flavonoid in Banana
inflorescence. Phenolic compounds play a
significant role in antioxidant activity as well as an
important biological function of the plant %.

TABLE 2: QUANTITATIVE PHYTOCHEMICAL
ANALYSIS OF BANANA INFLORESCENCE

E-ISSN: 0975-8232; P-ISSN: 2320-5148

in eliminating oxidative stress by scavenging the
radicals causing oxidative damage. Therefore, the
antioxidants found in the powder extract of Banana
inflorescence can play a vital role in scavenging the
free radicals. This study aimed to evaluate the
antioxidant capacity of Banana
powder extracts of Banana inflorescence to identify
its ability to scavenge the free radicals. The results
are reported in Table 3. The DPPH scavenging
assay was used to study the free radical scavenging
activity of the extract by calculating the 1Cs, (half
maximal inhibitory concentration) values of the
extract. The lower 1Csp value of Banana
inflorescence reflects higher DPPH radical
scavenging activity. It can be concluded that the
Banana inflorescence extract showed more potent
in-vitro antioxidant activity in a dose-dependent
manner with a higher percentage of inhibition at 50
mcg/ml. The 1Csy value of Banana inflorescence
extract was found to be 46.47% antioxidant activity
of this Banana inflorescence might be due to the
presence of higher amounts of phenolic
compounds. Generally, the phenolic compounds
are considered primary antioxidants.

TABLE 3: DETERMINATION OF DPPH
SCAVENGING ACTIVITY
Extract DPPH radical scavenging

activity 1Cs, value (pg/ml)
46.47372 %
27.69024 %

Banana inflorescence
Rutin (control)

Quantitative phytochemical analysis

Phytoconstituents Percentage (%0)

Phenols 247.06
Flavonoids 45.83

In-vitro Antioxidant Assay: Antioxidants are the
organic constituents are highly used over natural
sources, which are also a  mixture
of phytocompounds. The intense generation of
oxidative stress by prooxidants damages the
cellular molecules such as proteins, nucleic acids,
and lipids which may cause tissue interruption .
In such conditions, antioxidants perform a vital role

In-vivo Toxicity Study: Acute oral toxicity test
was performed at 2000 mg/kg body weight post
orally as a single dose for 15 days.

The control and Banana inflorescence extract
groups' body weight was increased progressively
throughout the experimental period as shown in
Table 4. No toxic signs and necropsy findings were
observed in Table 5. At the end of the observation
period, the rats were sacrificed using diethyl ether
anesthesia and subjected to detailed necropsy.

TABLE 4: BODYWEIGHT, BODY WEIGHT CHANGES AND PRE-TERMINAL DEATHS

Dose Rat Sex Bodyweight (g) No. dead /
(ma/kg No. Initial Day 8 Weight change Day Weight change  No. tested
b.wt.) (day 8 — Initial) 15 (day 15 — Initial)
2000 R0O07  Female 140 146 6 149 9 0/6
R008  Female 144 148 4 155 11
R0O09  Female 141 145 4 151 10
R010 Female 154 158 4 165 11
RO11 Female 137 144 7 153 16
R012 Female 143 147 4 151 8
International Journal of Pharmaceutical Sciences and Research 4218
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TABLE 5: EFFECT OF BANANA INFLORESCENCE ON PHYSIOLOGICAL CHARACTERISTICS OF WISTER

ALBINO RATS
Rat  Fasting  Dose- Day of observation Necropsy
No. body  volume Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  findings
weight (ml) 30 1h 2h 3h 4h
min
R0O07 134 13 001 001 001 001 001 o001 001 OO1I O0O1I 001 o001 001 OO1I O0O1I O0O1 001 o001 001 o001 NAD
R008 139 14 001 001 001 001 001 o001 001 OO1I O0O1 001 001 001 OO1I O0O1I OO1 001 o001 001 o001 NAD
R009 136 14 001 001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 NAD
R010 149 15 001 001 001 o001 o001 o001 o001 001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 o001 NAD
RO11 131 13 001 001 001 001 001 o001 001 OO1I O0O1 001 OO1 001 OO1I O0O1I 001 001 o001 001 o001 NAD
R012 136 14 001 001 001 001 o001 001 001 001 o001 001 o001 o001 o001 o001 001 001 001 001 001 NAD
CONCLUSION: In conclusion, our results showed REFERENCE:
the presence of various phytochemicals in the L Salating A Salatino. MLE and Neari G: Traditional
- - . alatino A, sSalatino, an egri GI lraartuonal uses,
powder extract of_ Banana inflorescence, whlch chemistry and pharmacology of croton species
may be responsible for the pharmacological (Euphorbiaceae). J Braz Chem 2007; 18(1): 11.
properties of the extract. Phytochemical constituent 2 ga‘/'th(amm? Na, ,L'”?al R?Of M a“dd SUhf“'taté]al_tDi
- - creening or medicinal plants Tor secondary metabolites.
of Banana inflorescence of Mus_a acuminate Middle-East J Sci Res 2011: 8: 579-584.
revealed the presences of alkaloids, phenols, 3. Halliwell B: Reactive oxygen species in living systems:
saponins flavonoids. steroids terpenoids and sources, biochemistry and role in human diseases. Am J
X - ' Med 1991; 91: 14-22.
FarbOhydrateS are m_ the extract: The Bana_na 4.  Zhan-Wu S, Wei-Hong M and Zhi-Qiang J: Investigation
inflorescence has the highest phenolic content with of dietary fibre, protein, vitamin E and other nutritional
a high antioxidant potential which can be a compounds of banana flower of two cultivars grown in
. o China. African J | of Biotechnology 2010; 9(25):
potential source of natural antioxidants. There were 3880 ago. oAl OF Blofeehnology S (25)
no significant differences observed in the 5. 8 incredible health benefits of banana flower, the super
bodyweight of the rats treated with Banana ﬁifdiou ha_Veél_’tt_heafd Of‘;gdi?g"}’;]es-ﬁ%”‘l-_ Re”/igved from
- - - p/iwww.Inalatimes.com/neal ealthyliving/o-
mfl_or_escence. Medlcm_al plants ShOUId_ have low incredible-health-benefits-of-banana-flower-the-health-
toxicity because of their long-term use in humans. allrounder-you-haven-t-heard-of-251391.html.
Various medicinal plants have been reported to 6. TuX Hiang G and Tan > ghi”ese Herbal 'V'IediCi”e for
‘) . .. . . Dysfunctional Uterine Bleeding: a Meta-analysis. Evi
eXthlt_ tQXICIty' Prellmlnary _to>_(|colog|cal Based Complement Alternat Med 2009; 6(1): 99-105.
evaluation is necessary for authentication of the doi:10.1093.
safety of herbal medicine. Therefore, this study was 7. Alan HD and Lauren N: Curr:ent Obstetriﬁ &Gynaecologlilc
. - Diagnosis & Treatment. 9th. New York: McGraw-Hill;
ponducted to assess the_ toxicity of Bar}ana 2003: 623-30.
inflorescence extracts in animal models. No animal 8. Havens CS and Sullivan ND: Manual of Out-patient
was found dead, and there were no toxic signs Gyrsecology. 4th. Philadelphia: Lippincott Williams &
. . . Wilkins 2002; 119-31.
Observed_ du_rlng anq af_ter the expe“mental pe“Od' 9. Harborne AJ: Phytochemical methods a guide to modern
Further in-vitro antioxidant studies and long-term techniques of plant analysis. Springer Science and
toxicity studies using Banana inflorescence may 10 _I?ﬁsmess_l\/le;ilaéﬁge. - g
- . angaraj . armacological assays o1 plant-bDase
therefore be warranted be_fore this extract can be natural products. Springer International Publishing 2016.
developed as a pharmaceutical product. 11. Wagner H, Bladt XS, Gain Z and Suie EM: Plant Drug
Analysis. Springer Veralag Germany 1996; 360.
ACKNOWLEDGMENT: The authors thank the 12. Mace ME: Histochemical localization of phenols in
healthy and diseased banana roots. Physiol Plant 1963;
Center for pr_oduct develo_pmen_t, Heavenly Fuel Pvt 16(4): 915925,
Ltd, Chennai, for supporting this study. 13. Williamson EM, Okpako DT and Evans FJ:
Pharmacological methods in phytotherapy Research:
Authors' Contributions: Each author has given Selection, Preparation and Pharmacological Evaluation of
. PR : plant Material. John Wiley & Sons Ltd 1996; 1.
considerable and equal contributions to this 14. Raaman N- Phytochemical Techniques. New India
research. Publishing Agency, Jai Bharat Printing Press, New Delhi,
2006; 19-22.
Authors Funding; Not app|icab|e 15. Kokate CK: Practical Pharmacognosy, fourth Ed Vallabh
prakashan publication. New Delhi India 1999.
CONFELICTS OF INTEREST: The authors have 16. Siddhuraju P and Becker K: Studies on antioxidant

given considerable and equal contributions to this
research.

International Journal of Pharmaceutical Sciences and Research

activities of Mucuna seed (Mucuna pruriens varutilis)
extract and various non-protein amino/imino acids through
in-vitro models. J Sci Food Agric 2003; 83(14): 1517-24.

4219



Kamaraj et al., IJPSR, 2022; Vol. 13(10): 4214-4220.

17.

18.

19.

20.

21.

22.

23.

Zhishen J, Mengcheng T and Jianming W: The
determination of flavonoid contents in mulberry and their
scavenging effects on superoxide radicals. Food Chem
1999; 64(4): 555-559.

Blois MS: Antioxidant determinations by the use of a
stable free radical. ON Nat 1958; 181(4617): 1199.

OECD Guidance Document on Acute Oral Toxicity.
Environmental Health and Safety Monograph Series on
Testing and Assessment 2000; 24.

Adeneye AA, Ajagbonna OP, Adeleke Tl and Bello SO:
Preliminary toxicity and phytochemical studies of the stem
bark aqueous extract of Musangacecropioides in rats. J
Ethnopharmacol 2006; 105: 374-379.

Craig WJ: Phytochemicals: guardians of our health. J Am
Diet Assoc 1997; 97(10): 199-204.

Van Acker SA, van Balen GP, van den Berg DJ, Bast A
and van der Vijgh WJ: Influence of iron chelation on the
antioxidant activity of flavonoids. Biochem Pharmacol
1998; 56(8): 935-943.

Middleton E: Effect of plant flavonoids on immune and
inflammatory cell function. In: Flavonoids in the Living
System. Springer Boston MA 1998; 175-182.

24.

25.

26.

27.

28.

29.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Tholl D: Biosynthesis and biological functions of
terpenoids in plants. In: Biotechnology of Isoprenoids
Springer Cham 2015; 63-106.

Lacaille-Dubois MA and Wagner H: Bioactive saponins
from plants: anupdate. Stud. Nat Prod Chem 2000; 21:
633-687.

Wong SP, Leong LP and Koh JHW: Antioxidant activities
of aqueous extracts of selected plants. Food Chem 2006;
99(4): 775-783.

Epand RF, Savage PB and Epand RM: Bacterial lipid
composition and the antimicrobial efficacy of cationic
steroid compounds (Ceragenins). Biochim. Biophys Acta
Biomembr 2007; 1768(10): 2500-2509.

Saravanan S and Parimelazhagan T: In-vitro antioxidant,
antimicrobial and antidiabetic properties of polyphenols of
Passiflora ligularis Juss. Fruit pulp. Food Sci Hum
Wellness 2014; 3(2): 56-64.

Halliwell B and Gutteridg JM: Free Radicals in Biology
and Medicine. Oxford University Press USA 2015.

How to cite this article:
Kamaraj MC, Ramakrishnan A and Deepthi B: Studies on the preliminary phytochemical screening, in-vitro antioxidant and in-vivo
toxicity of Banana inflorescence. Int J Pharm Sci & Res 2022; 13(10): 4214-20. doi: 10.13040/1JPSR.0975-8232.13(10).4214-20.

All © 2022 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

4220



