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ABSTRACT

The purpose of the present study was to investigate the comparative antioxidant activity between the different parts
of banana fruits of Musa sp. (Musa paradisiacal and Musa acuminata). Antioxidant activity was determined by
electron transfer assay (ET assay) consisting of total Flavonoid content (Thin Layer chromatography and
Aluminium chloride colorimetric method), total Phenolic content (Folin ciocalteau method), reducing power and
DPPH free radical scavenging assay in alcoholic extracts of peel and pulp of ripe & uniripe of banana fruits of
Musa sp. (Musa paradisiaca and Musa acuminata). This was found from the present study that from the thin layer of
chromatography, Flavonoid glycoside and Anthocyanidins & anthocyanins found to be present in the ethanolic and
methanolic extracts of them. Maximum flavonoid content found to be present in the methanolic extract of pulp of
unripe banana fruit of Musa paradisiaca i.e. 90.56 mg QE/ g of Extract, whereas same amount of flavonoids to be
present in the ethanolic extract of pulp of ripe of banana fruit of Musa acuminata by aluminium chloride
colorimetric method. Total phenolic content was also determined in the ethanolic and methanolic extract of peel and
pulp of ripe and unripe banana fruit of Musa sp., where 2298 mg QE/ g of extract found to be present in the
ethanolic extract of pulp of unripe banana fruit of Musa paradisiaca. As far as methanolic extract was concerned,
ped of ripe of banana fruit of Musa acuminata has also shown maximum phenolic content i.e. 1162 mg QE/ g of
Extract. Antioxidant activity was als found to be maximum in the pulp of unripe banana fruit of Musa paradisiaca
with percentage inhibition of i.e. 70.2%, where as 85.38% of inhibition found to be present in the pulp of unripe of
Musa acuminata. Reducing power found to be maximum in ethanolic ripe pulp of Musa acuminata and also in
methanolic ripe pedl of Musa paradisiaca. We authors would like to conclude from the above study, unripe pulp and
pedl of Musa acuminata has shown maximum antioxidant and also the presence of polyphenalic flavonoids. Future
work includes the purification and quantification of secondary metabolites to use as a where Unripe pulp and peel
of Musa acuminata and Musa paradisiaca traditional herbal remedy.

Keywords. Total Flavonoid Content, Total Phenolic Conter®®HH Free radical Scavenging, Banana

INTRODUCTION

Since antiquity to present day medicinal plantsfegquently used traditionally to treat variousedises around the
globe. Generation to generation the knowledge diagal plants to treat different diseases is pagk®vn across
the world which has contributed in the developmatlifferent systems of medicines and in exploratod their
various scientific uses. Banana is one of thosesbldlants which are found basically in the tropiearld but now
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spread all over the world. It is possibly the wizrldldest cultivated crop. In India banana is cdastd holiest plant
and is spread all over IndidMusa paradisiaca and Musa acuminata, two most common species found in india
which is not only delicious in taste but also riohdietary supplements like vitamins, minerals aadoohydrates.
Banana plant parts like leaves, flower, roots dse ased to treat different diseases. Bananasaoé gources of
essential nutrients like potassium and sodium Heps to maintain proper fluids balance in our boklysa
paradisiaca is a herbaceous plant which grows up to 9 m Idngts are oblong, fleshy, 5-7cm long in wild form
and longer in the cultivated varietiddusa acuminata is a treelike herb that grows 5 - 9 m in heighteTipe fruits

is sweet, juicy and full of seeds and the peehisker than other banana.The fruitMfisa paradisiaca and Musa
acuminata since ancient age have been used to treat abdorlisteéss such as constipation, diarrhoea (unripe),
dysentery, intestinal lesions, unripe banana alsed in curing diabetes , in uremia, nephrit@jtghypertension,
cardiac disease [1M. spaientum is used to control excessive menstruation in fesjd]. Banana leaves heat dried
converted into ashes can beused in eczema [3Rlands cool dressings for blister and burns [4].

Variety of banana fruit peels over the decades desed attention as the natural sources of antém&l and
phytochemical content which comprises of compoumdth free radical scavenging activity. Dopamine,
serotonin,Catecholamines such as norepinephring] [Bryptophan, indole compounds [7], pectin hheen found
in the pulp of banana. Several flavonoids and eelatompounds (Leucocyanidin, quercetin and itscgadéde)
were isolated from the unripe pulp of banana plan{8]. Phytochemical screening of the various amise
ethanolic, methanolic extracts of the banana peeélpulp has revealed the presence of secondanbolités like
flavonoids, saponin, tannins, alkaloids, phenolssiBes some of well known secondary metabolitesmte peel
and pulp also persists antibacterial properties artdbacterial peptides activity. The flavonoitisitt are found in
the banana are responsible to reduce level of Ipgidoxides and conjugated dienes by activating suxjohe
dismutase SOD and catalase.

This was observed from the previous studies theh emd every part of plant consists of differentoselary
metabolites in them as well as their therapeuts$viies. The purpose of the present research weas to
investigate comparative study of antioxidant atyiaf different parts of banana fruits such as @l pulp of ripe
and unripe of Musa sp. and to find the associatmbredary metabolites that were responsible for mami
antioxidant activity in them.

MATERIALSAND METHODS

1.1Plant Samples

Fresh and healthy banana fruits, considering bathipgd and Ripe form, of two different Musp. i.e. Musa
paradisiaca and Musa acuminata (Poovan) were collected from very well-known markétOkhala mandi and
Vinod nagar, Delhi. Taxonomical identification wdene by Dr. Ravi Kumar, R&D, Helix BioGenesis Pitd.,
India. Bananas were then washed with distilled mateemove dirt and soil particles.

1.2Preparation of extract

Aqueous and alcoholic extract of peel and pulpipé mnd unripe banana fruits Mfusa paradisiaca and Musa
acuminata were prepared by separating, washing, drying tted pnd pulp of banana fruits where as pulp was cut
into small pieces. Aqueous and alcoholic extractewgrepared by taking 5g of dried pulp and peelipé and
unripe of Musa paradisiaca and Musa acuminata and then dissolved in 50ml of distilled water taka aqueous
extract. For alcoholic extract, organic solventsewesed such as ethanol, methanol, acetone, n-beghloroform,
petroleum ether & ethyl acetate and it was allowefoil at 100°C for 30min, where as for alcohdditract they
were allowed to boil at 85-90°C. Conical flaskseotracts were covered with cotton plugs to avoidpevation.
Extracts were placed in shaker for 24 hrs at 250ufter overnight shaking they were filtered withustin cloths
and then with filter paper twice. Extracts wereatbat 4°C [9].

1.3Preliminary Phytochemical screening

Phytochemical screening was done in order to deéter the presence of secondary metabolites ingheaus and
alcoholic extracts of peel and pulp of ripe andipmbanana fruits oflusa paradisiaca and Musa acuminata [9].
To reveal the presence of saponins, tannins, flaidsn terpenoids, napthoquinone, inulin, glycosidesiucing
sugar, alkaloids and soluble phenols standardiretgol was used [9][10].
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1.4Determination of Flavonoids

1.4.1 Qualitative estimation by thin layer chromatography

TLC was performed on the 20 x 20 cm plates precoadth 0.2 mm layers of silica gel 60 F254 (MercR)ates
were allowed to backed for 1hr. Volume of 20ul g Quercetin (1mgiml) loaded along with same amhad
aqueous and alcoholic extracts of peel and pulpgpef and unripe banana fruits bfusa paradisiaca and Musa
acuminata. Different mobile phase was run in order to deteethe Flavonoid glycoside and Anthocyanidins &
anthocyanins. For Flavonoid glycosides, mobile phass ethyl acetate-methanol-water in the rati®@B:10,
where as for Anthocyanidins & anthocyanins, molpifteasse was n-butanol-acetic acid-water in the rattid:1:2.
TLC plates were observed under UV illuminator afipraying with 10% AIG solution. Their Refractive index
were measured [11] [12].

1.4.2 Quantification of flavonoids (Aluminium chloride colorimetric method)

To quantify the flavonoids into the defined extsacf peel and pulp of ripe and unripe bananadraftMusa
paradisiaca and Musa acuminata were determined by Aluminium chloride colorimetnoethod. Maceration
extraction methods were used where filtered exdragre evaporated to dryness. 0.5ml of extrac{dmoy/ml) or
Quercetin standard 10 to 100ug/ml), 1.5ml methahdiml aluminium chloride (10%), 0.1ml of potassiacetate
solution (1M) and 2.8ml of distilled water were addand mixed well. Sample blank was prepared biacem
aluminum chloride with distilled water and absorb@amvas measured at 417 nm. The standard calibralidrwas
made to determine the concentration of flavonoid¢he extract. The concentrations of Flavonoidhiea éxtracts
were calculated from the calibration plot and wexpressed in mg Quercetin Equivalent/g of extrakt [

1.5Total Phenolic content

The total phenolic content of extracts was deteeshihy Folin ciocalteau method. 0.5ml of extrastQuoercetin

standard 10 to 100pg/ml) was taken and 0.1ml ahFelCiocalteu reagent (0.5N) was added into it imcdibated
at room temperature for 30min. 2.5ml of 20% satdatodium carbonate is added in to the solutionfartter

incubated for 30min. After incubation the absorleameas measured at 760nm against the blank reagdiie

standard calibration plot was made to determine dbwecentration of phenolic component in the extrddte

concentrations of phenolic component in the exsraare calculated from the calibration plot andenexpressed in
mg Quercetin Equivalent of phenol/g of extract.

1.6Antioxidant activity

1.6.1 DPPH Free Radical Scavenging

The antioxidant activity of each extracts of bange&l and pulp of ripe and unripe was measureckiimg of
hydrogen donating or radical scavenging abilityuging the stable radical DPPH (1, 1-diphenyl-2 yigrdrazyl).
Experiments were performed out according to thedstedized protocol [13]. 3.8ml of methanol was taks blank,
where as 3ml of methanol added in0.3ml of 0.4 mMPEIRsolution was taken as control. Reaction mixives
prepared by taking 3ml of methanol mixed well with mL of aqueous & alcoholic extracts and 0.3m0d@f mM
DPPH solution. Solution such as blank, control agaction mixture were allowed to incubate in thekdar 30
min. The colour of the reaction mixture fades ampared to the control and the reduction is obsetwedhe
decrease in the absorbance at 517 nm. The regefesexpressed in percentage of inhibition by usimgula. The
results were compared with the positive control standard Quercetin. The percentage inhibitiothef DPPH
radical was measured by using the following formula

Percentage of inhibition = [(absorbance of contabisorbance of reaction mixture)/absorbance ofrayrX 100

1.6.2 Reducing power

Determination of reducing power was based on thwelvement of transfer of electron. 0.1ml of aqueeusl
alcoholic extracts were mixed with 2.5ml of 0.2Mogphate buffer (pH 6.6) and 2.5ml of 1% potassium
ferricyanide. After incubating the mixture at 50f@ 20min, 2.5ml of 10% trichloroacetic acid, 2.5ofl distilled
water and 0.5ml of 0.1% ferric chloride solutionrevemixed well and then their absorbance were medsat
700nm against a blank. The blank consists of @leats except the sample. Absorbance of mixtureirsdd in
increasing indicates reducing power [14].
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RESULTS
1.7Preliminary Phytochemical Screening
From the above study it was found that, the phytaubal screening revealed the presence of seconuztabolites
in the aqueous and alcoholic extracts of pulp aeel pf ripe and unripe banana fruits Mfisa paradisiaca and
Musa acuminata. This was observed from the above study that elfmextract, methanolic extract, acetone extract
and ethyl acetate extract has shown the presenfltavoihoids in the ripe pulp dflusa paradidiaca as given in
Table 1. These flavonoids were also found to bsemein the ethanolic, acetone, and ethyl acetdtaat of ripe
peel ofMusa paradisiaca as given in Table 2. Unripe pulp bfusa paradisiaca has also shown the presence of
flavonoids in the aqueous and ethanolic extradtas given in Table 3. Flavonoids were also fotmbe present in
the aqueous, methanolic and acetone extract ogpeipeel oMusa paradisiaca and ripe pulp oMusa acuminatas
as given in Table 4 & 5. Aqueous, ethanolic andhaeslic extract of ripe peel dflusa acuminata has shown the
presence of flavanoids, where as methanolic estrattunripe pulp oMusa acuminata as shown in Table 6-7.
Flavonoids were also found to be present in theags, ethanolic , methanolic and acetone extraghiope peel of
Musa acuminata as shown in Table 8.

1.8Determination of flavonoids

Flavonoids were determined by both thin layer chatigraphy method as well as aluminum chloride @wletric
method in those extracts that has shown presendawnoids in the preliminary phytochemicals scieg.
Qualitative estimation was done by Thin layer chatmgraphy by using different mobile phase. This wlaserved
from the mobile phase i.e. ethyl acetate-metharaikbw(50:3:10), flavonoid glycosides found to begent in the
methanolic extract of ripe peel and pulpMiisa paradisiaca with an refractive index of 0.61 & 0.928, respeely,
as shown in the Figure 1 whereas by using differeabile phase that is n-butanol-acetic acid-wadet:R) has
revealed the presence of Anthocyanidins & anthadogawith an refreactive index of 0.8 & 1.4, respaslly as
shown in Figure 3. Flavonoid glycosides was alsontbto be present in the methanolic extract of peeel,
methanolic extract of raw pulp, methanolic extratctipe pulp, ethanolic extract of ripe pulp antiatolic extract
of ripe peel ofMusa acuminata with an refractive index of 0.78, 0.642,0.785,26&nd 0.607, respectively.
Anthocyanidins & anthocyanins were also found topbesent in the methanolic extract of ripe pulp atttanolic
extract of ripe pulp oMusa acuminatawith refractive index of 1 and 0.68, respectivetysiown in Figure 2-3.

Quantification of flavanoids was done by aluminiwmloride colometric method. Total flavonoids cortteras
determined in order to estimate the number of fiegoin those extracts that has shown the preséifleeyanoids in
their defined extracts of pulp and peel of ripe andpe banana fruits dflusa paradisiaca and Musa acuminata.

By using a standard plot of quercetin i.e. y=0.08¥868, B=0.852 as shown in Graph 1. The flavonoid content
has been expressed in mg QE/g of extracts. It vimereed from the present study that Flavonoid fotod
maximum in both unripe pulp and ripe peel of bantni of Musa paradisiaca i.e.90.56 mg QE/g of extract in its
methanolic extract, where as ethanolic extracips# pulp of banana fruit dflusa acuminata has shown maximum
Flavonoid count i.e. 90.56 mg QE/g of extract asaghin Table 9 and 10.

1.9Total Phenolic content

Phenolic compounds were determined by standargimstdcol to determine the phenolic constitutentstent was
done in order to estimate the number of phenothdse extracts that has shown the presence ofrftégs in their
defined extracts of pulp and peel of ripe and wnianana oMusa paradisiaca andMusa acuminata. By using a
standard plot of quercetin i.e. y=0.001x-0.015:=0R962 as shown in Graph 2. The phenolic contest been
expressed in mg QE/g of extracts. Total Phenolitert found to maximum in ethanolic extract of perpeel of
banana fruit oMusa paradisiaca i.e. 2298 mg QE/ g of extract, where as methareticact of ripe peel of banana
fruit of Musa acuminata has shown 1168 mg QE/ g of extract as shown ineTkband 12.

1.10Antioxidant activity

1.10.1 DPPH Free Radical Scavenging:

The total antioxidant capacity of different parfsbanana fruit i.e. peel and pulp consisting untgpel ripe was
determined by quantitative free radical scavengisgpy on the basis of percentage inhibition. Wisdtdeas shown
the maximum antioxidant activity found to be prdsenacetone extract of unripe peel and ripe pdifMoisa
paradisiaca with percentage inhibition of 73.61% and 72.919%.faAr as the antioxidant activity dusa acuminata
extracts was concerned, methanolic extract of empiplp has shown maximum antioxidant capacity@%38% of
inhibition as obtained from Graph 4 and 5.
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1.10.2 Reducing power assay:

This was done in order to determine reducing poimethe defined extracts that has shown the presefce
Flavonoid as well as Phenolic component, which fealsiction potential that react with potassium &g@nide to
form potassium ferrocyanide which then react wittri€ chloride to form ferric ferrous complex thets maximum

absorption at 700nm as given in Graph 3.

Table. 1: Preliminary phytochemical screening of aqueous and alcoholic extracts of Ripe Pulp of Musa paradisiaca

Phytoc_hemical Aqueoues Ethanol M ethanol Acetone Chloroform N-Hexane alf:ggtle Petert?]I:rum
congtituents extract Extract extract extract extract extract
extracts Extracts

Saponins + + + - - + _ ¥
Tannins + + + + R R N N
Flavonoids - ++ ++ ++ - R + R
Terpenoids - + + - R R R N
Napthoquinon + - - R R N N N
Inulin + + + - - N N N
Glycosides - - - - N N N N
Reducing sugar + - - + R N T N
Alkaloids + + + N + T+ T N
Soluble phenols - + + + - - R R

Table. 2: Preliminary phytochemical screening of agueous and alcoholic extracts of Ripe Peel of Musa paradisiaca

Phytochemical Aqueoues Ethanol Methanol | Acetone Chloroform N-Hexane Ethyl Petroleum
congtituents extract extract extract extract extract extract acetate ether
extracts extracts

Saponins + - B _ - T " "
Tannins + + + ¥ ¥ . ¥ -
Flavonoid: - ++ - ++ N N + -
Terpenoids + + - + R N - .
Napthoquinone + - B N N N " -
Inulin - + + - + - B _
Glycosides - - - _ N . " .
Reducing sugar + + + + _ - N .
Alkaloids + + + + ¥ + ; -
Soluble phenols - - + + N N N .

Table. 3: Preliminary phytochemical screening of agueous and alcoholic extracts of Unripe Pulp of Musa paradisiaca

Phytochemical Aqueous Ethanolic Methanolic Acetone Chloroform N-Hexane Ethyl Petroleum
constituents extract extract extract extract extract extract | ocate ether
extracts extracts
Saponins + - - - - T N T
Tannins + + + + + B R _
Flavonoids + + - - - - B B
Terpenoids + + + - R B N N
Napthoquinone - - - - - N N N
Inulin + - + - - B - R
Glycosides - - - - R B N N
Reducing sugar + - + - - B _ _
Alkaloids - + + + - + T _
Soluble phenols + + + - - - R R
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Table. 4: Preliminary phytochemical screening of aqueous and alcoholic extractsof Unripe Peel of Musa paradisiaca

Ethyl Petroleum
acetate ether
extracts extracts

Phytochemical Aqueous Ethanolic Methanolic Acetone Chloroform N-Hexane
constituents extract extract extract extract extract extract

Saponins

Tannins +

+ |+ [+
+
.
!
:
:

+
Flavonoids + -
Terpenoids +

+

Napthoquinone - -

Inulin + - - - - - R N

Glycosides - - - - - - R N

Reducing sugar - - + - - - - R

Alkaloids - + + + - + + B

Soluble phenols - + + - - - R B

Table. 5: Preliminary phytochemical screening of agueous and alcoholic extracts of Ripe Pulp of Musa acuminata

Phytochemical Aqueoues Ethanolic Methanolic Acetone Chloroform N-Hexane aligztle Petert(r)]I:rum
congtituents extract extract extract extract extract extract
extracts extracts
Saponins + + + - - + _ ¥
Tannins + + + + - R _ N
Flavonoids - ++ ++ - B N N _
Terpenoids - + + - - N - N
Napthoquinone + - - _ N - - -
Inulin + + + - - - B -
Glycosides - - - - B N N N
Reducing sugar + - - + R R T N
Alkaloids + + + R + T+ T N
Soluble phenol: - + + + R R R N

Table. 6: Preliminary phytochemical screening of aqueous and alcoholic extracts of Ripe Peel of Musa acuminata

Phytochemical Aqueoues Ethanolic Methanolic Acetone Chloroform N-Hexane Ethyl Petroleum
constituents extract extract extract extract extract extract | ocaate ether
extracts extracts

Saponin - - - R R T N T
Tannin: + + + + + - + -
Flavonoids ++ ++ + - R _ _ N
Terpenoids + + - + N N T N
Napthoquinone + - B R N N N N
Inulin - + + - + R _ _
Glycosides - - - - z N N N
Reducin(suga + + + + R R R N
Alkaloids + + + + + + T _
Soluble phenols - - + + - - R R

Table. 7: Preliminary phytochemical screening of aqueous and alcoholic extracts of Unripe Pulp of Musa acuminata

Ethyl Petroleum
acetate ether
extracts extracts

Phytochemical Aqueoues Ethanolic M ethanolic Acetone Chloroform N-Hexane
congtituents extract extract extract extract extract extract

Saponins + -

Tannins

.
+[+]
.
|
.
.
.

Flavonoids

+|+]|
.

+

'

'

'

'
+
'

Terpenoids

Napthoquinone

Inulin - + + - - N B N

Glycosides - - - - - - R N

Reducing sugar + - + - - B _ _

Alkaloids + + + - - + R +

Soluble phenols - - + - - R R N
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Table. 8: Preliminary phytochemical screening of aqueous and alcoholic extracts of Unripe Peel of Musa acuminata

Phytochemical Aqueoues Ethanolic M ethanolic Acetone Chloroform N-Hexane aigztl o Petert(r)llgum
congtituents extract extract extract extract extract extract
extracts extracts

Saponins - -
Tannins -
Flavonoids +
Terpenoids -
Napthoquinone -
Inulin - + + -

Glycosides - - - -
Reducing sugar - - +
Alkaloids + + + +

|+

+|+]
+|+]
.
.
.

Soluble phenols - + - +

Table. 9: Total Flavonoid Count in the alcoholic extracts of peel and pulp of Ripe and Unripe banana fruits of Musa paradisiaca

Extract Total Flavonoid Count

Solvent Sample TFC (mg QE/g of extract)

Unripe Fulp 90.5¢

Unripe Fee 67.4¢
Methanol =m0 Buip 54.66

Ripe Peel 90.56

Unripe Peel 67.48

Unripe Pulp 80.47
Bthanol - i e pu 62.3¢

Ripe Peel 50.56

Table. 10: Total Flavonoids Count in the alcoholic extracts of peel and pulp of Pipeand Unripe banana fruits of Musa acuminate

Extracts Total Flavonoid Count
Solvent Sample TFC (mg QE/g of extract)
Unripe Pulp 67.48
Unripe Peel 62.34
Methanol Ripe Pulp 80.2
Ripe Fee 72.6(
Ethanol Ripe Pulp 90.56

Table. 11: Total Phenolic Content in the alcoholic extracts of peel and pulp of Ripe and Unripe banana fruits of Musa paradisiaca.

Extracts Total Phenolic Content

Solvent Sample TPC (mg QE/g of extract)

Ripe Pulp 936

Ripe Peel 1364
Methanol Unripe Peel 1168

Unripe Pulp 744

Ripe Pulp 950

Ripe Peel 952
Ethanol Unripe Pulp 1190

Unripe Peel 2298

Table. 12: Total Phenolic Content in the alcoholic extracts of peel and pulp of Ripe and Unripe banana fruits of Musa acuminata

Extract Total Phenolic Content

Solvent Sample TPC (mg QE/g of extract)

Unripe Pulp 744

Unripe Peel 892
Methanol g0 B 778

Ripe Peel 1168

Ripe Pulp 950
Ethanol Ripe Peel 897

Unripe peel 1002
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Table. 13: Antioxidant activity of the alcoholic extracts of peel and pulp of Ripe and Unripe banana fruits of Musa paradisiaca

SNo | Solvents | Bananapart used | Percentage of inhibition
Unripe Peel 68.05
Unripe Pulp 70.92
1 Ethanol Ripe Pulp 12
RipePee 43.7¢
Ripe Pulp 0
Ripe Peel 53.47
2 Methanol Unripe Peel 69.44
Unripe Pulp 65.27
Table. 14: Antioxidant activity in the aqueous and alcoholic extracts of peel and pulp of Ripe and Unripe banana fruits of Musa
acuminata
S.No | Solvents | Bananapart used | Percentage of inhibition
Unripe Peel 80.3
1 Ethanol | Ripe Pulp 66.06
Ripe Peel 56.16
Ripe Pulp 50.68
Ripe Peel 69.40
2 Methanol Unripe Pee 73.51
Unripe Pulp 85.78
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Graph. 4: Total antioxidant capacity of ethanolic, methanolic and acetone extract of ripe peel and pulp and unripe peel and pulp of Musa
paradisiaca
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Fig. 1. Thin layer chromatogr aphy of (A) standard of quer cetin(B) methanolic extract of unripe pulp, (C) ethanolic extract of unripe
pulp and (D) methanolic extract of ripe pulp of Musa paradisiaca

Fig. 2. Thin layer chromatography of (A) standard quer cetin, (B) methanolic extract of ripe peel, (C) Methanolic extract of ripe pulp,
(D) Ethanolic extract of ripe pulp and (E) Ethanolic extract of ripe peel of Musa acuminata
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Fig. 3. Thin layer chromatography of (A) standard quercetin, (B) Methanolic extract of ripe peel of Musa paradisiaca, (C) Methanolic
extract of ripe pulp of Musa paradisiaca, (D) M ethanolic extract of ripe pulp of Musa acuminata and (F) Ethanolic extract of ripe pulp of
Musa acuminata

DISCUSSION

Banana is basically familiar tropical fruit whicks spreaded over the tropical worl. As far as theosdary
metabolites are concerned, it has been observag $econdary metabolites have different therapeatitivities
such antioxidant activity, antimicrobial activitgntiinflamatory activity and many more. The purpo$¢he present
research work was to study the comparative anabfsivonoids showing their respective antioxidantivity in
their defined extracts of parts of banana fruitsisting peel and pulp of both ripe and unripe banahthe two
species of banana tree iMusa paradisiaca andMusa acuminata. This became necessary to check the presence of
flavonoids in their respective extracts by preliemynphytochemical screenin. It was found that abtichextracts of
both peel and pulp of ripe and unripe banana frfitslusa paradisiaca and Musa acuminata as compared to the
previous study that Serotonin, nor-epinephrinettigphan, indole compounds, tannin, starch, ironstatiisable and
non-crystallisable sugars, vitamin C, B-vitaminbuaninoids, fats, mineral salts have been fountthénfruit pulp of

M. paradisiaca and M. sapientum [15]. Flavonoids were determined by both thin lagfromatography and
aluminum chloride colorimetric method. It was fouhét methanolic extract and ethanolic extractedl@nd pulp

of ripe and unripe banana fruit dfusa paradisiaca and Musa acuminata has shown the presence of flavonoid in
them. Maximum amount of flavonoid found to be prese methanolic extract of unripe pulp and ripelpef Musa
paradisiaca i.e. 90.56 mg QE/ g of extract , whereas ethanelitract of ripe pulp of banana fruit dusa
acuminata has shown the same as 90.56mg QE/ g of extracfaas phenolic components were concerned,
ethanolic extract of peel of unripe banana fruitMuisa paradisiaca has shown maximum total Phenolic content
such as 2298mg QE/ g of extract as compared tphkaolic component dflusa acuminata has shown 1168 mg
QE/ g of extract in its methanolic extract of ifger peel.As compared to the previous studies 8088 (bg/g extract

in its methanolic extract of banana fruit Miusa paradisiaca [16]. Flavonoids glycosides was also found to be
present in the methanolic extract of raw pulp dpd pulp of banana fruit dflusa paradisiaca where as methanolic
extract of pulp of ripe banana fruit and ethanekéract of pulp of ripe banana fruit bfusa acuminata revealed the
presence of anthocyanidins & anthocyanins afteaysng with 10% AIC{. Ethanolic extract of peel and pulp of
ripe banana fruit oMusa acuminata has also shown the presence of Flavonoid glycesidbere as methanolic
extract of peel and pulp of ripe of banana fruitvbfsa paradisiaca. As compared to the previous studies, two new
acyl steryl glycosides Sitoindoside Il and Sitestemyo-inosityl-beta-Dglucoside found to be presém the
Gradient solvent extraction of peeled fruits Misa paradisiaca [17]. Antioxidant activity was determined by
DPPH free radical scavenging assay and reducinggpagsay in those extracts of parts of bananasfthét has
shown the flavonoids and Phenolic conent in themwds determined from the present study that 85.28%
inhibition found to be present in the methanolitrast of pulp of unripe banana fruit bfusa acuminata, where as
acetone extract of peel of unripr banana fruitvafsa paradisiaca has shown 73.61% of inhibition against free
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radicals. As compared to the previous studies meli@extract of fruit oMusa paradisiaca has shown antioxidant
activity [16]. Reducing power has also shown itsximaum antioxidant activity in the aqueous extratipeel of
unripe banana fruit dflusa paradisiaca as well as ethanolic extract of pulp of ripe banfait if Musa acuminata.

CONCLUSION

We authors would like to conclude from the abowadgt that flavonoids and Phenolic component foumdé
present in both the Musa sp., where Unripe pulp peel of Musa acuminata and Musa paradisiaca has shown
maximum antioxidant and also the presence of pagphc flavonoids. Future work includes the puafion and
quantification of secondary metabolites to use ashare Unripe pulp and peel dusa acuminata and Musa

paradisiaca traditional herbal remedy.
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