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CHAPTER 1

INTRODUCTION

Passion Fruit (Passiflora Edulis)

Passion fruit belongs to the family of PassifloeseVarious species of the genus
passiflora encompasses approximately 400 specidsnast of them are native of
Brazil. Within this species, there are two distifmtms, the standard yellow and
the purple, differing in Pand starch content. Purple variety is mainly grdam
fresh juice and its flavor is a vital attribute whi make the juice a desirable
ingredient for many formulated beverages (Farial€2010). In India, passion fruit
cultivation is confined to Kerala, Tamil Nadu, Kataka and North Eastern States
(Jamir and Sharma 1999). P. edulis is a vigoromsber. They cling to anything
they can grab. They grow quickly and 15-20 feetymar once established. They
should have strong support. Their life cycle setaise short in 5-7 years, but new
plants can be planted and fruit can happen the sgae Several species are
grown in the tropics for edible fruits, the mostdely grown being P. edulis
(McGuire, 1999).

Passion fruit is a highly nutrient responsive parahcrop, grows mostly as vine

with a shallow root system (Janick and Paull 2008 leaves are tri-lobed, long

and deep green. The fruit has circular or oval sleapl about 5 — 8cm in diameter
with membranous sac. The sac is filled with puleeds and juice (Johnson et al
2008). The edible part of the passion fruit (40%hsst of pulp with seeds, and

60% of the peel consists of mesocarp and epicangy Tcontain many seeds

surrounded by gelatinous yellow pulp that has aense aroma and a sweet-acid
taste (Lopez-Vargas et al 2013).

Passiflora edulis is popular not only because opitlp, but also because of the
infusions made with the leaves. It has been largegd in American and European
countries as sedative or tranquilizers (Coletd 2086). Passiflora edulis has been



used as a traditional medicine as sedative, arigs|ydiuretics and analgesics for
a long time

Plants have been the basis of many traditional civesl throughout the world for
thousands of years and have continued to provide menedies to mankind.
Passion Fruit plays an important role in humanitiotrand health because of their
nutritional and medicinal properties (Chankvetadzeal 2006). Passiflora Edulis
plants are the richest source of phyto constitukkesflavonoids, tannins, phenol
glycosides, fatty acids and alkaloids (ZAS and Jabt6). Plants stand for anti
oxidant, anti microbial, anti cancerous, anti diagbeand anti hypertensive
properties. Anti- diabetic properties of passiamtfcould be observed in passion
fruit juice, pectin, peel flour, seeds and mesoddrer (Hai-Xia et al 2016). The
nutrient content of Passion Fruit which consist mtyapf vitamin A, vitamin C,
pottasium, carotenoids and polyphenolics (Yapo Hoéfi 2008). Certain non-
nutritive phyto chemicals also present in the massiruit, carotenoids and
polyphenols have been found to inhibit cell prabkton of leukemia (Cindy Marie
De Neira 2003) Glycosides, phenols and alkaloids ragjor constituents in P.
edulis (Dhawan et al 2004)

Passion fruit is rich in polyphenols. Poly phenat@mpounds containing more
than one aromatic hydroxyl group are widely disttédal in plant kingdom. The
fruit also contain prunasin and other cyanogenycagides in the peel and juice.
Passion fruit oil is composed mainly of linoleiachwith smaller amounts of oleic
acid and palmitic acid. It also contains vitamin dietary fiber, vitamin B
riboflavin and niacin, iron and phosphorous in gigant percentages of the daily
value. (Chassagne D, 1996). Dietary fiber from jpasBuit peel can be added to a
variety of foods, including meat products, breakf@reals, bakery products and
dairy products for different functions (Viuda Mast@®010).
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: Magnoliopsida

: Magnoliophyta




Health benefits of Passion fruit

Strengthens the bones: presence of magnesium, copper, iron and phosphorus in
P. edulis are beneficial to our bones because it contains vitamins and minerals
that maintain healthy bone cells and speeds up bone cell repair.

Enhance metabolic rates: single serving can amount to the daily vitamin C
requirement of the body, passion fruit is perceived to be the wonder fruit
because of its immunity boosting effects. It also battles serious illnesses such as
cancer, heart ailments and body organ malfunction.

Relief from Insomnia: passion fruit provides alkaloids which are effective
sedatives that help to sleep easily.

Lowers blood pressure: It can regulate normal blood pressure because of its
potassium content, potassium acts as a vasodilator that keeps the veins and blood
vessels relaxed. With sufficient potassium level, the blood is able to flow in the
blood stream without strain and tension. The potassium content of P. edulis is
vital for the proper functioning of the kidneys and muscle contractions and
particularly beneficial for smokers vegetarians and athletes. Potassium regulates
electrolyte balance and controls the muscle function of our entire body including
heart muscles that creates heart beat.

Helps in skin nourishment: passion fruit consumption protects our skin from
harmful UV rays and pollution. Passion fruit is abundant in antioxidants,
specifically vitamin C which stimulates collagen production. Collagen is
responsible for the structure and firmness of the skin.

Fight against cancer: passion fruit has carcinogen killing properties, antioxidants
such as vitamin C, vitamin A, phenolic compounds and flavonoids in passion fruit
support healthy development of cells and helps cell repairing activities.



Delicious passion fruit is a rich source of antdaats, minerals, vitamins and
fiber. 100 gm fruit contains about 97 Kcalories.

The fruit is a very good source of dietary fibedOd of fruit pulp contains 10.4g or
27% of dietary fiber. Good fiber in the diet helpsremove cholesterol from the
body. In addition, dietary insoluble fiber by agtias bulk laxative helps protect
the colon mucous membrane by decreasing exposueett toxic substances in
the colon as well as binding to cancer causing atemin the colon (Hammer et

al; 1987)

Nutritive Value of Passion Fruit per 100 gm

Nutrients Nutritional value Nutrients Nutritional value
per 100 gm per 100 gm
Energy 97 kcal Thiamine 0.0 mg
Carbohydrate 23.38 ¢ Vitamin A 1274 IU
Protein 2.20¢ Vitamin C 30 mg
Total fat 0.79 Potassium 348 mg
Cholesterol 0.0g Calcium 12 mg
Dietary fiber 104 g Iron 1.60 mg
Folates 14ug Magnesium 29 mg
Niacin 1.5mg Phosphorus 68 mg
Pyridoxine 0.1 mg Carotene 7439
Riboflavin 0.130 mg Crypto-xantene 41 ug

(source: USDA National Nutrient data base)

Passion fruit is good in vitamin C provides aboGmg per 100g. Vitamin C
(ascorbic acid) is a powerful water soluble antdaxt and it helps the body
prevent and fight against diseases and infectibradso speeds up wound healing
by facilitating the repair of tissues. (Hardin &t 2986). Consumption of fruits
rich in vitamin C helps body develop resistanceirsgidlu-like infectious agents
and scavenge harmful, pro-inflammatory free radicéree radicals have very
short half life, high reactivity and damaging attfitowards macro molecules like
proteins, DNA and lipids. Oxidative stress is amadimg major causative factors in
the induction of many chronic and degenerativeasise including atherosclerosis,



iIschemic heart diseases, ageing, diabetes mellimsiunosuppression, nuero
degenerative diseases, cancer and others. (NY| Ngatarini et al, 2013)

It contains very good levels of vitamin A and flamid antioxidants such g%
carotene andp-cryptoxanthin. Current research studies suggest tihese
compounds have antioxidant properties and alonly wiamin A are essential for
vision. Single serving of passion fruit has morantt100% of the total required
intake of vitamin C for a healthy diet added witittamnin A, Beta carotene and
potassium. Beta carotene that shields against cara can kill the cancerous
cells

Vitamin A is also required for maintaining healthyucus membranes and skin.
Consumption of natural fruits rich in vitamin A afidvonoids helps to protect
from lung and oral cavity cancers.

Fresh passion fruits are very rich in potassiun@gl@¥ fruit pulp has about 344 mg
of potassium (Knight et al; 1972)

Furthermore, passion fruits are very good sourcemaierals. lron, copper,
magnesium and phosphorous are present in adequabdents in the fruit.

Evidence from many epidemiological studies suggdstshigh intakes of fruit and

vegetables are associated with the reduced risamliovascular disease. (Wilcox
et al, Curb et al, 2008). The association might paetly attributable to the

antioxidant content of these foods because oxidatamage, including oxidative
modification of low-density lipoproteins, is a majeause of cardiovascular
disease. Antioxidants protect the body from fredical damage and boost the
immune system.

Some evidence suggest that antioxidants plays & irolAge-related Macular
Degeneration (AMD) development, they might helmslMD progression.

The aim of the study was to characterize the Phyt&€hemical constituents,
antimicrobial and anti oxidant properties of Passifora edulis.



Obijectives

 To find out the phytochemical consistuents of leage and fruits of
passiflora edulis.

» To estimate the total phenolics in P. edulis.

» To find out the antioxidant activity of passifloraleaves and fruits.

* To determine the concentration of vitamin C in thepassiflora fruit and
leaves

» To determine the Iron content in leaves before andfter flowering.

» To determine the antimicrobial activity of passiflaa leaves and fruits.

» To characterize the components by FT-IR spectroscgp

CHAPTER 2

LITERATURE REVIEW

Passion fruit as an edible fruit, it contains saleomponents such as acids and
sugars, nutrients and non-nutritive phyto chemidhkt make passion fruit a
tasteful and healthy addition to the diet.

In a study of female American nurses, increaseitisfand vegetable consumption
had significantly reduced the risk of certain casc@erry et al, 2001)

Passion fruit provides a good source of nutrieathsas vitamin C, vitamin A and
potassium and non-nutritive phyto chemicals, cawatts and polyphenols.
(Talcott et al 2003), vitamin C functions as an@atlant that reduces free radical
damage by scavenging oxyradicals. Passion fruggosd in vitamin C which

provides about 30mg per 100g. Vitamin C (ascorlmid)ais a powerful water

soluble antioxidant. Consumption of this fruit el develop body resistance
against flu like infectious agents and scavengenhadrfree radicals. It contains
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very good levels of vitamin A and flavonoids, amtdants like Beta Carotenes.
Vitamin A has important roles in the maintenancevision and skin care, cell
growth and reproduction (reviewed by Olson, 1996;s&r 1997)

Some experiments in rats proved that passion feaves extract had positive
influence in wound healing. (Goncalves Filho et28l06) tried to see the influence
in rat's bladder wound and explored the mechanishh&y concluded that the
extract promoted wound healing because it couldaedcute inflammation.

It is used as a nutritional substitute for softnés by providing vitamins, trace
elements or anti oxidants. The presence of thebstauces are hence used for
various deficiency disorders

In passion fruit, thirteen different carotenoidsddeen identified (Mercandente
etal 1998). Other non-nutritive phyto chemicalsdun the passion fruit are
polyphenolic compounds, which have been found teehanti oxidant activity
(Rice Evans and Miller 1996, Salah etiabs) as well as anti cancer properties
(Yoshida et al 1992; Kang and Liang 1997)

The extracts of P. edulis stem in chloroform anttgbeum ether have profound
antibacterial, cytotoxic and antioxidant effectrtbehloroform and petroleum ether
extract of leaf (Farhana et al, 2009)

The aqueous and ethanolic extract of passion ifiuite absence and presence of
transition metal salts (Zinc Acetate. 2H20) werbjscted to antimicrobial studies
using the Disc Diffusion Assay. (Jagessar et al,720

Medeiros reported that a clinical toxicologicad@g of passion fruit peel flour was
performed with a daily intake of 30 gm and showed atute or sub chronic
toxicity, suggesting its use as a dietary supplénmaaking it feasible to carry out
further efficacy studies in people with diabetegsaaese it is a product rich in
soluble fiber. Diabetic guinea pigs fed with thesgian fruit peel flour presented
diabetes control due to its hypoglycemic action.

Brag et al studied the passion fruit peel flourathis rich in soluble fiber and has
pectin as one of its components. Pectin is a seldiber widely used as an
ingredient in pharmaceutical preparations as amdrriteal and detoxifying
substance. It reduces glucose intolerance in d@apatients and decreases serum

8



and triglyceride levels by forming a gel which peets the absorption of
cholesterol and glucose derived from the diet.

Diabetes mellitus is a metabolic disease charae@ty the abnormal high plasma
glucose levels, leading to major complications hsas insulin resistance, obesity,
hyperlipidemia and hypertension also with altewrai in the immune and
neuronal systems.

Cazarin and Colomen characterized leaves of passifhlata Curtis for their

antioxidant capacity. Antioxidant analysis of DPPFRAP, ABTS, ORAC and

phenolic compounds were made in three differentaeid; aqueous, methanol,
acetone and ethanol. Aqueous extract was found tbdbest solvent for recovery
of phenolic compounds and anti oxidant activity,ewrcompared with methanol,
acetone and ethanol.

Results suggested that the consumption of aquexiuace of passiflora may be
considered a good source of natural antioxidants @mpounds found in its
composition can act as inflammatory agents, helpirtge control of diabetes.

Phamiwon ZAS and Sheila John carried out a stodgxamine the presence of
phytochemical constituents and perform thin layAromatography studies of
passiflora edulis leaf extract using two solvengnaly chloroform and ethyl

acetate. The phyto chemical analysis of passiftmhalis leaf extract reflects the
presence of flavonoids, tannins, polyphenols, teojus, steroids and alkaloids.

Juliana Kelly da Silva et al investigated the Inroviand In vivo antioxidant
potential of aqueous extracts of P. edulis leavas$ identification of phenolic
compounds by HPLC-PDA and ESI-MS/MS analysis. Topdlenols and
antioxidant potential (DPPH, FRAP, ABTS and ORAGa3 were determined in
aqueous extract. P. edulis leaf extract could bepion to enhance the supply of
antioxidant and to safe guard against oxidativesstr

Carlos Victor et al determined antioxidant, anflammatory and hypoglycemic
effects of leaf extract from passiflora, this studlicates positive effects of
passiflora extract and its potential to inhibit ai®lic syndrome, oxidative stress
and pain



Konta and Almaida (2014) revealed that yellow passfruit pulp contains
phenolic compounds ascorbic acid, carotenoids kvbrioids. The highest dose
of passion fruit pulp significantly reduced the tgjis blood pressure. The anti-
hypertensive effect of yellow passion fruit pulpgimi be due to the enhancement
of the antioxidant status.

In passion fruit thirteen different carotenoids é&deen identified, including zeta,
beta and alpha carotein b-cryptoxanthin and lycep@nercandente et al 1998)
other nutritive phytochemicals found in passiontfae polyphenolic compounds,
which have been found to have antioxidant actii®ice Evans and miller 1996)
as well as anticancer properties (Kang and Liar8y 19

Phenolic content can be used as an important itodio antioxidant capacity and
as a preliminary screen for any product intendedetaised as a natural source of
antioxidants in functional foods. (Viuda-Martos &t 2011) The total phenol
content of dried samples at°60ranged from 5.02 + 0.33 g/kg d.w (first batch)
with satistically significant differences (P <0.d#tween two batches.

The phenolic compounds were retrained in the psoédyophilization because
enzymatic activity was inhibited during the dryitighe. Prolonged exposure to
60c was most likely the cause of the degradationhehplic compounds observed
in the dried passion fruit peel. The dried passample had higher Total Phenol
Content when compared to the freeze-dried samf{idiseira, Gurak et al 2016)

In addition to the colorant properties, caroten@ds known to have several other
biological functions such as vitamin A activity hca&r preventing effect, protective
effects against cardiovascular disease and reducfithe risk of cataracts and age
related macular degeneration (Leong 2012)

Polyphenolic compounds are non-nutritive phytocloatsi that contribute to the
flavor, pigmentation and health benefits of cerfaents. The two main classes of
polyphenols found in the diet are phenolic acidsl diavonoids. Flavonoids
represent the largest class of polyphenolics adowyfor approximately 2/3 of the
identified polyphenolics (Birt et al 2001). The malavonoid families include
flavones, flavonols, flavanones, catechins (flavs)po anthocyanidins and
isoflavones. Fruits in general have been found datain several flavonoids
including flavonols (quercetin), flavanones, catashand anthocyanidins. In
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passion fruit, the total flavonoid content has beeatified (435 mg/L) and the
phenolic acids have been identified, however, indial flavonoids have not
(Talcott et al 2003).

Certain polyphenols, such as quercetin, catechmsyeratrol, gallic acid and
anthocyanins exhibit antioxidant activity by inhibg lipid perioxidation and

scavenging oxygen radicals (Terao et al 1994; Matral 1995; Sarah et al 1995),
thus potentially lowers the risk of coronary healtseases and cancer.
Epidermiological studies have associated food rnh polyphenols provide

prevention against diseases such as cancer (Steiame potter 1996)

Passion fruit peel has been reported to containifeignt amount of pectin
(Kulkarni and Vijayanand, 2010). In this studyrénevas significant difference in
the amount of pectin between the two batches dfqresl at 66c. The amount of
pectin powder by freeze dried is greater than timegd with hot air convection.
The pectin extract from the peels of passion fosih be used to enhance the
functional properties of different food products.

Reviews focused on the various areas of researgassiflora, which support the
use of traditional medicines to cure many disedikesdiarrhea, intestinal tract,
throat, ear infections, fever and skin disease<s (lAgale and A.U Hivrale, 2010).
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CHAPTER 3
MATERIALS AND METHODS

EXPERIMENTAL DETAILS
Plant Material

The plant material for the study was collected figenalapuram, Kollam, Kerala,
India

Extraction and Isolation

The plant leaves were cut into pieces, shade dnedyrinded. The powdered plant
material was used for extraction purpose.

A. PREPARATION OF CRUDE EXTRACTS OF PASSIFLORA EDUL IS

The aqueous extract of each sample was preparesbdiing 10g of powdered
samples in 200ml of distilled water for 72 hourdieTsolution was thoroughly
shaken intermittently, then filtered using filtexger and then concentrated to % of
the original extracts i.e. 50 ml.

B. PREPARATION OF ETHANOL EXTRACT OF PLANT SAMPLES

20 gm of powdered leaves was weighed and pouredainbund bottom flask. 300
ml of ethanol poured into the flask. This was akowto stay for 3 days and
thoroughly shaken intermittently. After 3 days, timxture was filtered into a
beaker. The filtrate in the beaker was concentradediryness on a water bath at
50°c. The beaker containing the dark brown extract wsn covered with
aluminium foil and was then stored in the refrigerat 4c until required for use.
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C. PREPARATION OF CHLOROFORM EXTRACT OF PLANT
SAMPLES.

The chloroform extract of each sample was prephyesbaking 10 g of powdered
samples in 300ml of chloroform for 72 hours. Thduson filtered, then
concentrated to 50 ml and stored in airtight comai

1.PHYTOCHEMICAL ANALYSIS

Phytochemical examinations were carried out for talt extracts as per the
standard methods

A. Qualitative analysis

Detection of Alkaloids: Extracts were dissolved individually in dilute hydrochloric
acid and filtered.

Mayer’'s Test filtrates were treated with Mayer’'s reagent (Bstam Mercuric
lodide). Formation of a yellow colored precipitatadicates the presence of
alkaloids.

Wager’'s Test Filtrates were treated with Wager's Reagent (ledn Potassium
lodide). Formation of brown or reddish precipitatelicates the presence of
alkaloids.

Dragendroff’'s Test filtrates were treated with Dragendroff's reagésulution of
Potassium Bismuth lodide). Formations of red priéai@ indicate the presence of
alkaloids.

Hager’'s Test Filtrates were treated with Hager's Reagent (@&ba Picric acid
solution). Presence of alkaloids confirmed by tbemation of yellow colored
precipitate.
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Detection of Carbohydrate: Extracts were dissolved individually in 5ml distilled
water and filtered. The filtrates were used to test for the presence of
carbohydrates.

Molish’'s Test Filtrates were treated with 2 drops of alcohdiphanaphthol
solution in a test tube. Formation of the violetgriat the junction indicates the
presence of Carbohydrates.

Benedict’s test Filtrates were treated with Benedict's reagerd haated gently.
Orange red precipitate indicates the presencedoicieg sugar.

Fehling’s Test Filtartes were hydrolysed with dilute HCI, nelitad with alkali
and heated with Fehling’s A and B solutions. Foramabf red precipitate indicates
the presence of reducing sugars.

Detection of Steroids: 1 ml of extract is treated with 0.5ml of acetic anhydride
and cooled in ice. Add 0.5ml of chloroform and 1ml of concentrated sulphuric
acid. Formation of reddish brown ring at the separation level of two liquids
indicates the presence of steroids.

Detection of Saponins

Froth Test: Extracts were diluted with distilled water to 20amd this was shaken
in a graduated cylinder for 15 minutes. Formatibi am layer of foam indicates
the presence of Saponins.

Foam Test 0.5 gm of extract was shaken with 2 ml of watefoam produced
persists for 10 minutes it indicates the preseficaponins.

Detection of Terpenoids: 1 ml of extract is treated with 20% NaOH. Formation of
yellow colouration and it becomes colourless on adding dilute HCL; it indicates
the presence of Terpenoids.

Detection of Quinones: Extract is treated with NaOH. Formation of blue green or
red colour, it indicates the presence of Quinones.

14



Detection of Phenols

Ferric Chloride Test: Extracts were treated with 3-4 drops of ferric chloride
solution. Formation of bluish black colour, it indicates the presence of Phenols.

Phosphomolybdic acid Test: The extracts were spotted on a filter paper, drop of
Phosphomolybdic acid reagent was added to the spot and was exposed to
ammonia vapours. Blue coloration of the spot indicates the presence of phenols.

Detection of Tannins

Gelatin Test: To the extract, 1% gelatin solution containing sodium chloride was
added. Formation of white precipitate indicates the presence of tannins.

Detection of Flavonoids:

Alkaline Reagent Test: Extracts were treated with few drops of sodium chloride
solution. Formation of intense yellow colour, which becomes colourless on adding
dilute acid, indicates the presence of Flavonoids.

Ninhydrin Test: To the extract, 0.25% w/v ninhydrin reagent was added and
boiled for few minutes. Formation of blue color indicates the presence of
Flavonoids.

The presence or absences of phytoconstituents were represented in the next
chapter.

B. QUANTITATIVE ANALYSIS

The phytyochemical screening showed the presenpéeaiols which is estimated
spectrophotometrically.
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2. Estimation of Total Phenolics.

The phenolic contents in the extract were deterchibg the modified Folin
Ciocalteu Method. The standard used was Gallic. acid

0.25 gm of dried extract is made up to 50ml with @vater: alcohol) mixture, in a
50ml standard flask. Shake well the solution fafarm concentration. The extract
will contain the phenol.

0.0143 gm of gallic acid is made up to 100 ml usirggilled water. This is used as
the working standard. From the working standardeckht volumes were taken
(0.2,0.4, 0.6, 0.8 and 1 ml) in each test tubelabdled as S0 S and made up to
1ml using distilled water. A blank was preparedhwitml distilled water and
labeled as B. Then add 2.5ml 10% Folin Ciocalteaagent, and shaken
vigorously. After 3 minutes add 2ml of 2% JD; solution and mixed thoroughly
and allowed to stand for half an hour. After regditime, read the absorbance at
670 nm against the reagent blank.

The alcoholic extract of the plant is made up tmbih a standard flask. From this
different volumes were taken (0.2, 0.4, 0.6, 0.8ml¢ach test tube labeled as T
T,, T; and T,. Diluted to 1ml using distilled water, then addral 10% Folin
Ciocalteau reagent and shaken vigorously.

After 3 minutes add 2ml 2% NE@GO; solution and mixed thoroughly and allowed
to stand for half an hour, then the optical densig measured at 670 nm.

The total content of phenolic compounds in extraotgallic acid equivalents
(GAE) was calculated by the following formula Cxm where: C=total content
of phenolic compounds in mg/ml; V=the volume ofragt in ml; m=the weight of
pure plant ethanolic extract,g.
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3. TOTAL ANTIOXIDANT ACTIVITY

A. Phospho molybdenum method

The antioxidant activity of the extract of passifloedulis was evaluated by the
phospo-molybdenum method according to the procedupgieto et al. 0.3ml of
extract was mixed with 3ml of reagent solution §.8ulphuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate). rEéaetion mixture was
incubated at 9% for 90 min and cooled to room temperature. Fnabsorbance
was measured at 695nm using a spectrophotometigrsa@éank. A typical blank
solution contains 3ml reagent solution and appeatervolume (0.3ml) of the same
solvent in the place of the extract. The total@utlant capacity was expressed as
the number of equivalents of ascorbic acid.

B. DPPH Radical Scavenging Activity Method.

The antioxidant activity of the alcohol extractledves of P. edulis was based on
the scavenging activity of the stable 1, 1-diph&zpicryl hydrazyl (DPPH) free
radical and was determined by Braca et al.

The interest in polyphenolic antioxidants has iasezl because of their elevated
capacity in scavenging free radicals associated watious diseases. This property
has been evidenced by a large number of tests maegslie antioxidant activity in
vitro.

DPPH method

0.01gm of residue is dissolved in 100 ml ethanudl different aliquots
(0,1,2....10ml) from the above sample solution weleen, diluted to 10ml with
alcohol. Add 1ml of 0.1 milli molar DPPH, allowed stand for 30 minutes away
from light and heat. BHA (Butylated Hydroxyl Anig)l and BHT (Butylated
Hydroxyl Toluene) were used as positive controlesdtbance at 695 nm was
determined. The percentage inhibition activity wakulated as:

% inhibition activity = {A-A;J/A.}100,
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Where A was the absorbance of the control reaction andas the absorbance of
the test compound. kCis the antioxidant concentration that inhibits thEPH
reaction by 50% under the experimental conditidmsTvas calculated by plotting
% inhibition against different concentration.

4. Extraction of ascorbic acid (vitamin C)

20 gm of passion fruit pulp was chosen for the ysigalof ascorbic acid. It is mixed
with 5-10 ml of 4% of sulphosalicylic acid. Centigfed and filtered with
whatmann no: 41 filter paper. The filtrate is magle to 100ml using 4%
sulphosalicylic acid.

Estimation of ascorbic acid — Indo phenol titrationmethod

5ml of made up solution is taken in clean conita$k and 10ml sulphosalicylic
acid is added. It is titrated against Indophengle ftom the burette. Titration is
done very rapidly to increase the specificity oé tleaction. Since ascorbic acid
reacts very fast with oxidizing agents where asyn@rinterfering substances like
stannous sulphate, ferrous sulphate reacts witbpimehole dye very slowly. Dye
Is standardised against standard ascorbic acidi@olU-rom the titre value, the
amount of ascorbic acid present in 100gm pulp vadsutated.

Vitamin C in the leaf extract is also determinethgshe same procedure.

5. Determination of Iron content in leaf extract before and
after flowering

Iron present in the sample is released by acidnveat, which undergoes reduction
to ferrous state in the presence of thioglycolid.athe iron complexes with 1, 10-
phenanthroline reagent to yield a color, whosensitg is measured at 535nm.
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Reagents:

Protein precipitant reagent

Dissolved 100g of trichloroacetic acid in 250-350 ndeionized water.
Separately mixed 30ml of thioglycolic acid and Zshconcentrated HCL, It
Is added to trichloroacetic acid solution.

Chromogen reagent

Weighed 25 mg phenanthroline, dissolved and mad® ®0ml with 2m
sodium acetate solution in a volumetric flask

NOTE: Ensured all the glasses used in the expetimere free of any iron
contaminations.

Stock solution

Standard Iron Solution

Dissolved 70.22mg of ammonium ferrous sulphateaunbde distilled water
and madeup the volume to 100ml (concentration d€¥dnl). Diluted the

stock solution 1:10 in distilled water to give adl concentration of 10
ug/ml

Procedure

1ml of leaf extract is taken in an lron free tadbd, added 1ml of protein
precipitate reagent and vortex for 1 min. Allowds tsample to stand at
room temperature for 5min and centrifuge for 15.min

Run a set of iron standard separately in the rafige10 micro g/ml and a
reagent blanks along with sample. Added 1ml ofgroprecipitate reagent
to all tubes.

Carefully collected and transferred the supernat#nthe test sample into a
separate test tube. Added 1ml of chromogen solutidast tube containing blank,
standard and test solution. Mixed and allowed d&sé tubes to stand for 10-20 min
at room temperature before recordings the absoeban&35nm in a photometer.
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Constructed a calibration curve and computed thecemtration of iron in the
leaves. Expressed the value per 1009 of the leaf.

6. Antimicrobial activity

Passion fruits and leaves were screened invitrthfgir antimicrobial activity
against different bacterial and fungal strains.

Antimicrobial activity was carried out against tcne organisms in Cashew
Export Promotion Council of India (CEPC) Kollam.

The micro-organisms were P. aeruginosa, S. flekiSettyphi, E. coli and C.
albicans

AGAR DISC DIFFUSION METHOD

The antimicrobial activity of ethanolic extract thfe fruit, aueous and methanol
extract of the leaves were carried out by Discuitbn Method. Using this method
40gm of Mueller Hinton Agar (MHA) was placed int@@ml of distilled water.
This was mixed thoroughly; the mixture was thentéeavith frequent agitation in
a conical flask. The mixture was boiled for 1 mawd completely dissolve the
Agar powder; it was then autoclaved at t2fr 15 minutes. The molten Agar was
then poured into 90mm sterile petri dishes to aldeph 4mm, these plates were
allowed to cool and refrigerated for use the follmyvday. The plates were labeled
and inoculated with the respective bacterial c@snDiscs impregnated with the
antimicrobial plant extracts at appropriate coneadiins were placed on the MHA
plates. Negative controls were prepared using Hmessolvents employed to
dissolve the plant extracts. The inoculated platese incubated at 37 for 24
hours. The diameter of the clear zone around thewas measured and expressed
in millimeters as its antimicrobial activity (Jagas et al, 2017).
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Antimicrobial activity of leaf extract and fruit &act are tested against different
microbes such as P. aeruginosa, S. flexineri, @ t§. coli and C. albicans

The ethanol leaf extract showed variable degreestibacterial activity. Moderate
activity was noted in S. flexineri

/.FT-IR STUDY

IR Spectroscopy is the study of interaction of ewatwith light radiation when
electromagnetic waves travel through the mediunttéra

These waves interact with the polarity of the cleainbonds of the molecule, if
there is no polarity (dipole moment) in the moleguhen the IR interaction is
inactive and the molecule does not produce anypietsum.

Infrared spectroscopy is used in chemistry for tifieation and characterization of
molecules. Since an IR spectrum is the finger mirdach molecule, IR is used to
characterize substances.

Aqueous extract of leaves and ethanol extractefrit pulp were considered for
FT-IR spectroscopy in the range of 4000 to 400cm

Values are given in the table. The FT-IR spectrbig ¢ & 5) was recorded using
KBr pellets.
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RESULTS AND DISCUSSIONS

1. PHYTOCHEMICAL ANALYSIS (QUALITATIVE)

The result of the phytochemical screening of ledafaet and fruit pulp extract of
passiflora edulis is presented in the table. Comgsuike flavonoid alkaloid,
steroid, terpenoid, protein and amino acid are kndw have curative activity
against several pathogens and therefore could sugfgetraditional use for the
treatment of various illnesses.

Phytochemical analysis of leaf extract

Table 1.1
Compound Aqueous Extract | Ethanol Extract | Chloroform
Extract
Alkaloids + + + + +
Carbohydrate + + +
Steroids - + +
Saponins - + +
Terpenoids - + +
Quinones + - -
Phenols ++ + +
Tannins + + +
Flavonoids - + + +
Fruit Juice (Ethanolic)
Table 1.2

Serial no: Compounds Presence/absence

1 Flavonoids +

2 Alkaloid +

3 Steroids +

4 Terpenoid +

5 Saponin +

6 Poly phenols +

7 Proteins and aminoacids +

8 Antragquinones -

9 Quinones +
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Fruit Juice (Aqueous)

Table 1.3

Serial no:

Compounds

Presence/absence

Flavonoids

Alkaloids

Steroids

Terpenoid

Saponin

++ [+ [T+

Proteins and aminoacids

Antragquinones

N0 IWINIEF

Quinones

=+

Aqueous extract of leaf (After flowering)

Table 1.4

Serial no:

Compounds

Presence/absence

Flavonoids

=+

Alkaloids

Steroids

Terpenoid

+
+
+

Saponin

Proteins and aminoacids

Antraquinones

O INO|IORIWN|F-

Quinones

Aqueous extract of leaf (Before flowering)

Table 1.5

Serial no:

Compounds

Presence/absence

Flavonoids

=+

Alkaloids

Steroids

Terpenoid

+
+
+

Saponin

Proteins and aminoacids

Antraquinones

O NOORIWIN|EF-

Quinones
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QUANTITATIVE ANALYSIS

2. Total Phenolic Content

Polyphenolics are the major plant compounds witioaidant activity and they
play an important role in absorbing and neutratjznree radicals, quenching
singlets and triplet oxygen and decomposing peesidhe results from the study
strongly suggest that the phenolics are importantponent of plants and some of
their pharmacological effects may be due to thegmee of phenolics.

Table 2.1
Concentration Optical density
0 ml 0
200 (0.2ml) 0.23
400 (0.4ml) 0.43
600 (0.6ml) 0.67
800 (0.8ml) 0.89
1000 (1ml) 1.10

The total phenolic content in mg/g Gallic acid emlent was found to be
14.76mg/100g GAE in the alcohol extract of P. egluli

3. Total Antioxidant activity

A. Phosphomolybdenum method

The antioxidant activity of pulp extract 100, 20800, 400, 500 pug/mi
concentrations was measured by the phosphomolybdemethod. Total
antioxidant capacity of extracts of passiflora eluvas calculated using the
standard curve of ascorbic acid (Y=0.002x+0.176;08823) and is expressed as
number of equivalent of ascorbic acid per gramlahpextract (AAE). The total
antioxidant capacity of ethanol extract was foumdbé 1.90+0.795, mg/g of plant
extract (expressed as ascorbic acid equivalents)stasvn in table. The
phosphomolybdenum method was based on the redwdtidio (V1) to Mo (V) by
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the antioxidant compound and the formation of tmeeg phosphate/Mo (V)
complex with a maximal absorption at 695nm

Table 3.1
Conc.(ug/ml) Absorbance at 695nm
100 0.288 + 0.015
200 0.327 £ 0.02
300 0.831+ 0.031
400 1.186 £ 0.031
500 1.260 £ 0.035

Total antioxidant activity of the Ethanolic extrastl.90 + 0.79%ng/g
B. DPPH RADICAL SCAVENGING ACTIVITY

The DPPH radical is widely used as a model to igate the free radical
scavenging of several plant extract. P. edulistato extract scavenged the DPPH
radical in a concentration dependant manner.

DPPH is a stable free radical and accepts an etear hydrogen radical to
become a stable diamagnetic molecule. The reducapability of DPPH radical
was shown by its absorbance which is induced byxadants. Hence, DPPH is
often used as a substrate to evaluate antioxiddinttg of antioxidants.

ICs, values are calculated according to the absorbamtees. This can be
explained as the plant concentration which can wentbe half of the free radicals
from the medium away, so the less.|Calue means more antioxidant effect.
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Absorbance of P. edulis extract and the standards aifferent concentration

Table 3.2
STANDARD
BHA BHT P. edulis alcohol extract
Conc. Absorbance Conc. Absorbance Conc. Absorbance
0 0.987 0 0.987 0 0.987
100 0.851 100 0.851 100 0.905
200 0.775 200 0.750 200 0.801
300 0.651 300 0.685 300 0.600
400 0.559 400 0.591 400 0.482
500 0.468 500 0.510 500 0.397
600 0.397 600 0.453 600 0.326
700 0.325 700 0.401 700 0.261
800 0.271 800 0.349 800 0.196
900 0.215 900 0.325 900 0.145
1000 0.176 1000 0.301 1000 0.103
Absorbance vs Conc. Fig. 1
1.2
1] m
0.8 \-\
0.6
0.4
0.2
0
0 100 200 300 400 500 600 700 800 900 1000
=—@—BHA —@—BHT P. edulis
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CALCULATION OF % INHIBITION ACTIVITY

% inhibition of 100 micro gm of extract=[0.987-0.96/0.987]*100
=8.308

% inhibition of 200 micro gm of extract=[0.987-0.82/0.987]*100
=18.84

% inhibition of 300 micro gm of extract=[0.987-0.60/0.987]*100
=39.20

% inhibition of 400 micro gm of extract=[0.987-0.42/0.987]*100
=51.2

% inhibition of 500 micro gm of extract=[0.987-0.39/0.987]*100
=59.1

% inhibition of 600 micro gm of extract=[0.987-0.35/0.987]*100
=67

% inhibition of 700 micro gm of extract=[0.987-0.26/0.987]*100
=73.6

% inhibition of 800 micro gm of extract=[0.987-0.19/0.987]*100
=80.1

% inhibition of 100 micro gm of BHA standard=[0.9870.881/0.987]*100

=10.7

% inhibition of 200 micro gm of BHA standard=[0.987-0.775/0.987]*100

=21.5
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% inhibition of 300 micro gm of BHA standard=[0.987-0.651/0.987]*100
=34

% inhibition of 400 micro gm of BHA standard=[0.987-0.559/0.987]*100
=43.4

% inhibition of 500 micro gm of BHA standard=[0.9870.468/0.987]*100
=52.6

% inhibition of 600 micro gm of BHA standard=[0.9870.397/0.987]*100
=59.8

% inhibition of 700 micro gm of BHA standard=[0.9870.325/0.987]*100
=67.1

% inhibition of 800 micro gm of BHA standard=[0.9870.271/0.987]*100
=72.5

% inhibition of 100 micro gm of BHT standard=[0.9870.851/0.987]*100
=13.8

% inhibition of 200 micro gm of BHT standard=[0.9870.750/0.987]*100
=24.0

% inhibition of 300 micro gm of BHT standard=[0.9870.685/0.987]*100
=30.6

% inhibition of 400 micro gm of BHT standard=[0.9870.591/0.987]*100
=40.1

% inhibition of 500 micro gm of BHT standard=[0.9870.510/0.987]*100
=48.3
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% inhibition of 600 micro gm of BHT standard=[0.9870.453/0.987]*100

=54.2

% inhibition of 700 micro gm of BHT standard=[0.9870.401/0.987]*100

=59

% inhibition of 800 micro gm of BHT standard=[0.9870.349/0.987]*100

=64.6

Table 3.3
STANDARDS Passiflora edulis
BHA BHT
Conc. % activity Conc. % activity Conc. % activity
0 0

100 10.7 100 13.8 100 8.308
200 21.5 200 24.0 200 18.84
300 34 300 30.6 300 39.20
400 43.4 400 40.1 400 51.2
500 52.60 500 48.3 500 59.1
600 59.8 600 54.2 600 67
700 67.1 700 59 700 73.6
800 72.5 800 64.6 800 80.1
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BAR DIAGRAM REPRESENTING THE % ACTIVITY OF ALCOHOL
EXTRACT OF P. EDULIS, BHA AND BHT VS CONCENTRATION

Fig. 2
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From the plot of % inhibition activity against contCs, can be calculated.

ICs, is the concentration of a sample required to gsaéhe absorbance at 695 nm
by 50% compared to the control response. The lohetG, value, greater is the
free radical scavenging activity. Greater free ¢adiscavenging activity of P.
edulis leaves confirms its use as strong antioxglan

4. Estimation of Ascorbic acid

Vitamin C is an essential component of the dietiamans and an adequate intake
Is important not only for the prevention of scutwyt also to limit the risk of
chronic diseases such as heart diseases and ¢@aceet al 1999).

Vitamin C content of the passion fruit pulp andviesiis determined by Indophenol
titration methodThe absorbance of different extracts of passioih éine measured
at 695 nm to detect the presence of vitamin C

Absorbance of different extract

Table 4.1
Sl. No Extracts Absorbance at 695 nm Mean
Absorbance
1 Aqueous passion fruit juice 1.195 1.192
1.190
1.193
2 Alcoholic passion fruit juice 1.862 1.858
1.851
1.862
3 Leaves before flowering 1.755 1.779
1.789
1.793
4 Leaves after flowering 0.452 0.454
0.457
0.455
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Total vitamin C content on P.edulis

Table 4.2
Sample Concentration (mg/100g)
Fruit pulp 62.495 * 0.742 mg/100gm
Leaf extract 4.325 + 0.234 mg/100gm

Vitamin C content is:

62.495 £ 0 .742 mg/100gm in fruit pulp.
4.325 = 0.234 mg/100gm in leaves

5. Determination of Iron content in the leaves of P.dulis
before and after flowering

In the aqueous extract of the leaves, the absoebengreater in leaves before
flowering than that in the leaves after flowerings85 nm. That is, it shows Iron
content more in leaves before flowering than tlevés after flowering. Similarly
the absorbance is measured at 695 nm to detegiréisence of vitamin C. The
absorbance is greater in leaves before floweriag that in leaves after flowering

at 695 nm. It indicates the vitamin C is more iavies before flowering than the
leaves after flowering.

Absorbance of Iron at different concentration

Table 5.1

SI. | Volume |Volume |Volumeof |Volumeof |Conc. | Absorbance
No. | of of precipitant | chromogen | Of at 535 nm

standard | distilled | reagent reagent (ml) | iron

(ml) water (ml) (ng)

(ml)

B 0.0 2.0 1.0 1.0 0.0 0.00
S |0.2 1.8 1.0 1.0 2 0.05
S, |04 1.6 1.0 1.0 4 0.10
S; 0.6 1.4 1.0 1.0 6 0.14
S, 0.8 1.2 1.0 1.0 8 0.20
Ss | 1.0 1.0 1.0 1.0 10 0.25
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The absorbance of different extracts of P. edulisra measured at
535 nm to detect the presence of iron content.

Absorbance of P. edulis fruit juice and leaves.

Table 5.2
Sl. No Extracts Absorbance at 535 nm Mean
Absorbance
1 Aqueous passion fruit juice 1.316 1.318
1.320
1.320
2 Alcoholic passion fruit juice 2.763 2.649
2.716
2.706
3 Leaves before flowering 2.726 2.716
2.716
2.706
4 Leaves after flowering 0.329 0.329
0.329
0.331

Iron content in aqueous fruit juice = 1.72 mg/109 g
Iron content in ethanolic fruit juice = 1.93 mg/19®
Iron content in leaves before flowering = 1.92 n@@/m

Iron content in leaves after flowering = 1.42 m@n

6. Antimicrobial activity

In passiflora species many of the chemical compnesf plants have
antimicrobial activity. Methanolic extract of leavshowed higher antimicrobial
activity at higher concentration compared to aqseextract. Passiflora edulis
could serve as a better source of antimicrobiahtage
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Antimicrobial activity of ethanol extract of passifiora fruit.

Table 6.1
Organism Fruit extract
P. aeruginosa 6.2 1.2
S. flexineri 53 £04
S. typhi 74 +1.1
E. coli 6.3 £0.6
C. albicans 95 +£1.3

Antimicrobial activity of passiflora edulis leaves

Aqueous extract

Table 6.2
Organisms 100mg 200 mg
P. aeruginosa 48+1.0 58+0.2
S. flexineri 7.7+1.1 7.9+0.3
S. typhi 5+£04 72104
E. coli 7.1+£04 95+£0.1
C. albicans 9.65 +1.25 10.45 +£0.50
Methanol extract
Table 6.3
Organisms 100mg 200 mg
P. aeruginosa 58+0.5 6.3+0.6
S. flexineri 8.9+0.6 9.1+1.1
S. typhi 3.1+£04 6.9+0.3
E. coli 14.2+0.8 22.2+0.8
C. albicans 12.75+ 0.40 13.45 £ 0.60
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Methanol extract showed zone of inhibition at a mmawm concentration (2Q@/
disc) against ecoli 22.2mm, S. flexineri 9.1mmtyphi 6.9mm, P. aeruginosa
6.3mm and C. albicans 13.45mm.

The aqueous extract showed zone of inhibition E6imm, S. flexineri 7.9mm,

S. typhi 7.2mm, P. aeruginosa 5.8mm and C. albit@m&bmm.

Methanol extract of P. edulis showed more inhilyitactivity against human
pathogenic bacteria when compared to aqueous éxtrac

7.FT-IR STUDY

This characterization was used to identify the fiomal groups of the components
based on the peak value in the region of infraaekbtion.

FT — IR peak values of fruit pulp and agueous extrat of leaves.

Table 7.1
Frequency of Leaf Stretching Frequency of Fruit
extract pulp

_ Stretching vibration of (C-O)H 1043
1518 C-H-Ph 1518
1643 C=0 1643
2176 Alkanes 2172
2363 C=N 2361
3319 O-H stretching 3321

3734-3844 N-H bond 3700-4000
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Fig.5
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The leaf extract and pulp extract showed a broadl laé 3319 cmand 3321 cm
respectively, matching the O-H stretching frequentty can originate from
intermolecular hydrogen bonds linking the compouandd alcohols, phenols and
carboxylic acids. Peaks in the range 3734 — 4000 roay be assigned to the N-H
bond.

The fruit extract showed bands at 1643 indicatimg presence of the carbonyl
group, that is a strong absorption band due to €tr€ching vibration observed in

the region 1800-1550 cn(Suganya et al). Peak at 1043 cghmows the stretching
vibration of the C-O group in the carboxylic andaddolic groups, which is present
only in the fruit pulp.
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Summary and Conclusion

Passion fruit pulp is found to be a rich sourcgitzmin C and recommended for
use as dietary source. Considering the advantdgesssiflora edulis, the presence
of phytoconstituents like phenols, alkaloids, flagms and its antioxidant and
antimicrobial properties can be utilized for theatiment and prevention of many
diseases. Passion fruit is considered as a goagdesotiantioxidant.

Phytochemical analysis of P. edulis showed thegmes of alkaloids,
carbohydrates, flavanoids and phenolic compounasoi@ns were present in the
leaf and fruit. Organic extract (ethanol and chlorm) of P. edulis were reported
to possess saponons, tannins, terpenoids, flavmaodi steroids. Protein and
amino acids were reported in the ethanolic fruitaet.

Compounds like flavanoids, alkaloid, steroid, temqud, protein and amino acids
are known to have curative activity against seveathogens and therefore could
suggest its traditional use for the treatment ofoues illnesses. The result obtained
in the present study demonstrated that Passiftiwhsas a potential source of
natural antioxidants.

Vitamin C content of fruits and leaves were foundbé 62.495mg/100gm and
4.325mg/100gm respectively suggest that adequtztkeiof P. edulis fruit
prevents scurvy and limit the risk of heart dissam®d cancers. Determination of
iron content in the leaves of P. edulis before @itelr flowering indicated that iron
content is more in leaves before flowering thaleaves after flowering.

The results regarding the total phenolic conteam$smn fruit pulp can have a
concentration of total phenolics 14.76 mg GAE/18@ dhis shows that the
extract has great antioxidant property.

Passiflora edulis is found to be useful as antiofi@ agents. Antimicrobial
activity was determined based on the inhibitoryemoaround the colonies.
Methanol extract showed zone of inhibition at a mmasm concentration (2Q@/
disc) against ecoli 22.2mm, S. flexineri 9.1mmtyphi 6.9mm, P. aeruginosa
6.3mm and C. albicans 13.45mm.
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The aqueous extract showed zone of inhibition E6imm, S. flexineri 7.9mm,
S. typhi 7.2mm, P. aeruginosa 5.8mm and C. albit@m&bmm.

Methanol extract of P. edulis showed more inhilgitactivity against human
pathogenic bacteria when compared to aqueous éxtrac

Characterization by FT-IR study revealed that thaf lextract and pulp extract
showed a broad band at 3319 cand 3321 cm respectively, matching the O-H
stretching frequency; it can originate from intetemnlar hydrogen bonds linking
the compounds and alcohols, phenols and carbosylids. Peaks in the range
3734 — 4000 cm may be assigned to the N-H bond.

The fruit extract showed bands at 1643 indicatimg presence of the carbonyl
group, that is a strong absorption band due to €&€ching vibration observed in
the region 1800-1550 cPeak at 1043 cmshows the stretching vibration of the
C-O group in the carboxylic and alcoholic groupbjah is present only in the fruit

pulp.
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