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ABSTRACT

Natural antioxidants in plants, vegetables and fruits, such as akaloids, flavonoids and phenols have been associated with the prevention of several
degenerative mechanisms. The extraction of plant congtituentsis essential to isolate biologically active compounds. The identification of components
isimportant to understand their role on the treatment of various anomalies. Carica papaya belonging to the Caricaceae family is an effective medicinal
herb that is being used as a folk medicine for the treatment of various diseases throughout the world. The present study has been carried out to explore
the preliminary phytochemicals and physicochemical analysis of 70% Methanolic extract of Carica papaya leaf. The physicochemical screening of
carbohydrate, protein, fats and oils, dkaloids, tannins, saponins, steroids, glycosides and flavonoids was conducted. The tests were conducted in
triplicate and quantitative determination of the various metabolites (i.e. Total Phenols, Flavonoids and Tannins) was done using respective anal ytical
standards (Gallic acid, Quercetin and Tannic acid respectively). The total antioxidant activity was also evaluated using different models of free radical
assay (i.e. DPPH, Superoxide and H20. scavenging assay). The phytochemical analyss revealed the presence of Carbohydrate, Proteins, Steroids,
Triterpanoids, Flavonoids, Phenolic Compounds, Tannins, Alkaloids, Saponinsand Fatsin 70% Methanolic Carica papaya |eaf extract. Enough content
of phenals, flavonoids and tannins was also observed in quantitative analysis which was resulted into free radical scavenging properties in different
assays. In conclusion Carica papaya leaf extracts are the reserve of important phytochemical leading to antioxidative supremacy. Present study can

give support to develop quality standards using Carica papaya leaf and useful in drug development to mitigate various abnormal conditions.
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INTRODUCTION

Carica papaya belongs to the small family Caricaceae and was
being used as a folk medicine in various treatments. Carica
papaya commonly known as papaya in English, Papita in Hindi
and Erandarkarkati in Sanskrit. Thereis always a soft main trunk
and tufted leaves at the top in papaya plant. Plant is native to
tropical America and was introduce in India in 16" Century.
Besides the fruits being the fruits being edible, it has been long
history and proof of being a very effective medicinal plant.
Papaya leaf varies in sizes, shape in different maturity stages.
Leaves spirally arranged, clustered near apex of trunk; petiole up
to 1 mlong, hollow, greenish or purplish-green; lamina orbicular,
25-75 cm in diameter, palmate, deeply 7 lobed, glabrous,
prominertly veined; lobes deeply and broadly toothed?.

Papaya contains a broad spectrum of phytochemicals including
enzymes (inthe latex), carotenoids (in fruits and seeds), alkaloids
(in leaves), phenolics (in fruits, leaves, and shoots), and
glucosinolates (in seeds and fruits). Papaya leaf has anumberless
of benefits. Previous studies have shown tha papaya possesses
activities against protozoan, bacterial, funga growth,
inflammation, hypertension, wound, tumor, free radicals’. In
India papaya |leaves are being used specifically for fever, beriberi,
asthma, colic®. Also, the young leaves of papaya are eaten like
spinach in some part of Asia. Moreover, juice of papaya leaf is
also used to increase platelets and white blood cells for normal
clotting. The leaves used into teafor malariatreatment and dried
and cured leaves were also used as cigar and smoked by asthmatic
persons®. Besidetheseit isalso being used for relieve nausea, ease
menstrual pain and tenderization of meat®.

Oxidative stress and Carica papaya

A freeradical isharmful because in search for apairing electron,
thefreeradical takes one electronfrom astable molecule, inturn
the stable one becomes a free radical and the resulting chain
reaction can injure tissues and impair their functions Many
scientific investigations have been conducted to evaluate the
biological activities of various parts of Carica papaya, including
seeds, root, leaves, fruits latex etc. Several scientific studies
validate many traditional uses by demonstrating therapeutic
activities of Carica papaya leaves® . Various beneficia
properties of papaya mostly subject to rich source of
antioxidants and activities of different metabolites obtainable
from Carica papaya organs especidly from leaves. It was
significant that papaya leaf is rich source of antioxidants so the
higher its possibility to reduce oxidative stress by scavenging
free radicals’. Thus, Carica papaya leaf extracts may act as a
synergistic therapeutic dietary supplement in patients with
oxidative stress related diseases’.

Carica papaya leaves contain many active components that can
increase the total antioxidant activity in blood. Leaves extracts
contains folic acid, vitamin B12, vitamins A, vitamins C,
alkaloids, saponins, glycosides, tannins, and flavonoids with
anti-inflammatory, anticancer activity and protection against the
oxidative damage’. It also found to have anti-bacterial, anti-
tumor and immunomodulatory activities'®.

The involvement of oxidative stress mechanisms in several

biological and pathological processes including ageing, cancer,
cardiovascular and neurodegenerative diseases has continued to
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fuel suggestions that processes can potentially be modulated by
treatment with free-radical scavengers and antioxidant like
Carica papaya leaf extracts. The safety and antioxidative stress
potertial of papaya juice is found to be comparable to the
standard antioxidant compound apha tocopherol. The
preparation containing yeast fermented papaya as one of the
constituent has antioxidant actions and that it may be
prophylactic food against age related and neurological diseases
associated with free radicals. Bacteriostatic activity of papaya
could be correlated to its scavenging action on superoxide and
hydroxyl radicals. Bio-catalyzer, which contains yeast
fermented papaya, may be useful as health foods against neural
lipid peroxidation, traumatic epilepsy and ageing. Consumptions
papayafruitsreduce oxidative stressand alter lipid profile. Thus,
it could reduce the risk of disease caused by free radica
activities and high cholesterol in blood. Papaya has many
phenolic groups which may scavenge free radicals effectively®
5

MATERIALSAND METHODS
Collection of plant Sample and Drying of L eaf

Young leaves of Carica papaya were collected from Veraval
region, Gujarat, authenticated by Department of Botany, School
of Sciences, Gujarat University, Ahmedabad — 09. The leaves of
Carica papaya were shade dried a room temperature. After
complete drying, the dried leaves were then grounded in coarse
powder using grinding machine. The coarse powder was then
stored in sterile airtight container at room temperature away
from moisture for further study.

70% Methanolic (MeOH) Extract Preparation

The known amount of dried powder of papaya was mixed with
300 ml of 70% MeOH. The mixture was stirred on stirrer for 72
hours. Further the mixture was filtered 2 — 3 times in sterile
condition. Subsequently the filtrate was evaporated at 37 — 40
°C in incubator. After evaporation the dried content of filtrate
was used as 70% MeOH extract for further analysis. The
percentage yield and loss on drying was calculated using given
formulatt:

Percentage Yield

Percentage Yield %

_ Weight of product after evaporation X 100
- Weight of poweder used

Losson Drying

Loss on drying % Extrative Value
| b =

"~ Total weight used X100

Phytochemicals Analysis

Phytochemicals were analysis for the extracts particularly to
ascertain the presence of different bioactive components present
in 70% MeOH Carica papaya leaf extract. The presence of
akaloids, saponins, tannins, flavonoids, steroidal terpenes and
carbohydrates were determined, as described by the method of
Harborne'2.

Test for Carbohydrates: Molisch, Fehling’s, Benedict’s and
Barfoed test was performed to determine the presence of
Carbohydrates.

Test for Proteins: Biuret, Millon’s and Xanthoprotein test was
performed to determine the presence of Protein.

Test for Steroids and Triterpanoids: Salkowski and
Liebermann-burchard test was performed to determine the
presence of Steroids and Triterpanoids.

Test for Amino Acids. Ninhydrin test was performed to
determine the presence of Amino Acids.

Test for Flavonoids: Shinoda, Lead acetate and NaOH test was
performed to determine the presence of Flavonoids.

Test for Tannin and Phenolic compounds: FeCls, Lead
acetate, dil. HNO; Acetic Acid and lodine test was performed to
determine the presence of tannin and Phenolic compounds.

Test for Alkaloids: Dragendorff's, Mayer’s, Wagner's and
Hager's test was performed to determine the presence of
Alkaloids.

Test for Saponins. Foam test was performed to determine the
presence of Saponins.

Test for Fats To determine fats few drops of sample was taken
on blotting paper and checked for oily surface of blotting paper.
The oily surface of blotting paper determines the presence of
fats.

Quantitative estimation of Phytoconstituents

The total phenolic content of 70% MeOH Carica papaya |eaf
extract was estimated according to the method of Singleton and
co-workers'®. The determination of flavonoids and tannins was
performed according to the method of Harborne®.

Freeradical scavenging Activity
DPPH Scavenging activity

DPPH freeradical scavenging activity was evaluated using 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) according to the method of
MacDonald-Wicks and co-workers™ for various concentration
70% MeOH extract of CP leaves (10 to 100 pg).

Super oxide scavenging activity

Superoxide free radical was generated by xanthine-xanthine
oxidase and detected by the NBT reduction using the method of
Alves and co-worker!® for various concentration 70% MeOH
extract of CP leaves (10 to 100 ug).

Hydrogen per oxide-scavenging activity

Hydrogen peroxide-scavenging activity of extract was
determined by the method of Ruch and co-workers' for various
concentration 70% MeOH extract of CP leaves (10 to 100 pg).

Calculation
Scavenging Activity %
_ Absorbance of Blank - Absorbance of Sample

Absorbance of Blank X100
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Table 1: Physicochemical and Phytochemical analysis of 70% MeOH

extract of Carica papaya |eaf

Test parameters 70% MeOH Extract
Percentage Yidd 32.50 %
L oss on drying (%) 2.22%
pH 5
Day light Colour of Extract Dark Brown
Carbohydrate +
Proteins +
Steroids & Triterpanoids +
Amino Acid -
Flavonoids +
Phenolic Compounds +
Tannins +
Alkaloids +
Saponins +
Foaming index (%) <l
Fats +

Total Phenol contentin 70% MeOH fraction
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Graph 2: Total Phenalic content at various concentration of 70%
MeOH CP leaf Extract
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Graph 4: Total Tannin content at various concentration of 70%
MeOH CP leaf Extract

Flavonoid contentin 70% MeOH fraction

ug)
e
2o

Flavonoid Content (
o9 =k
B OO0 =N

o
onN

10 20 30 40
Concentration (pg)

60 70 80 90 100

Graph 6: Total Flavonoid content at various concentration of 70%
MeOH CP leaf Extract

1.6
14
1.2
1.0
0.8
0.6
0.4
0.2

Absorbance

Gallic Acid Standard concentration

y =0.0136x+0.0302
R%=0.992

0.0

20 40 60 80 100
Concentration of Gallic Acid {ug)
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Graph 5: Graph of absorbance v/s various known concentration of
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Graph 7: Free radical scavenging activity in various concentration of

70% MeOH CP leaf Extract
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