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Abstract

Carica papaya belonging to the family Caricaceae is an effective medicinal plant and is used in the
treatment of various diseases throughout the world. There are several Indian and International synonyms
of Carica papaya in different language and region. Not only the fruit, but each part of the papaya plant is
also used for medicinal purpose. The papaya plant has great nutritional value and energy and contains
almost no cholesterol which is the best remedy for weight management. The plant contains many
chemical constituents such as vitamin A, B, C, proteolytic enzymes papain, carpaine, chymopapain,
antioxidants which have various pharmacological properties like antimicrobial, antifungal, anti-
inflammatory, antihypertensive, antifertility, antisickling, antimalarial, anticancer, antiobesity activity.
The juice of papaya leaves is the best option for increasing the platelet count. The seeds are used to
inhibit pancreatic lipase in obesity. The papaya plant also has many cosmetic uses in the skin and hair
treatment.

Keywords: Carica papaya, proteolytic enzymes, nutritional value, Pharmacological properties,
antimalarial activity, antiobesity activity

Introduction

India is covered by tropic and sub-tropic regions that become the main source of aromatic and
medicinal plants (AMPs) biodiversity which foundation for traditional medicine and the plant
Papaya, belonging to the family, Caricaceae, scientifically it is known as Carica Papaya.
Carica papaya is commonly known as papaya in English [, Papita in Hindi and
Erandarkarkati in Sanskrit. There is a rapidly growing response to the use of medicinal plants
by the Indian population. WHO estimates that in many countries 80% of the rural patients seek
alternative treatment using medicinally.

In Asian countries, peoples cook green fruits, leaves, young shoots and flowers of the papaya
as vegetables and grind dried papaya seeds are used as pepper. Though it is mainly (more than
90%) used for nourishment purpose in developing and developed countries, it also contains
numerous medicinal properties [ 31, Papaya is fresh, palm-like, a soft-stemmed green tree
which is succulent, diploid, polygamous and dicotyledonous species, popularly known as
Pawpaw. As it has buttery taste and appearance, it was considered as an exatic fruit in ancient
time 11,

It is originated from Southern Mexico, Central America, and the northern part of South
America. It is now cultivated in many tropical countries such as Bangladesh, Malaysia,
Indonesia, Sri Lanka, the Philippines, and the West Indies including India. India is included as
the top 5 papaya exporting countries > 61, The papaya fruit is consumed either in its fresh form
or the form of juices, jams and crystallized dry fruit. The ripe fruit is claimed to be an upscale
source of vitamin A, C, and calcium. There are many commercial products derived from the
various parts of the Carica papaya plant, the most prominent being papain and chymopapain,
that is useful in tenderizing meat and for treatment of indigestion which is produced from the
latex of the young fruit, stem, and the leaves. Papaya is considered to be the powerhouse of the
nutrients and it is available in every part of the region throughout the year. Papaya is rich in
Vitamin C, A and D, which are considered to be the powerful antioxidant. There is almost no
fat in papaya [,
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Scientific Classification of Papaya

Kingdom Plantae
Subkingdom Trichiobionata
Division Magnoliophyta
Subclass Dilleniidae
Order Brassicales
Family Caricaceae
Genus Carica
Species C. Papaya
Botanical Name Carrica Papaya Linn [

Synonyms of Carica papaya Linn
There are several Indian and International synonyms of
Carica papaya Linn [ 1% and different species of Carica
papaya Linn are described in table

Tablel: Indian synonyms of Carica Papaya Linn

S. No. | Language Region Names
1. Marathi Maharashtra Papai
2. Hindi Haryana, Delhi Papaya, Papita
3. Gujarati Gujrat Papaya
4. Punjabi Punjab Papita
5. Rajasthani Rajasthan Eerankari
6. Bengali West Bengal Papaya, Pepe, Papita
7. Kannada Karnataka Pharangi
8. Tamil Tamil Nadu Pappali
9. Malyalam Kerala Omakai

Table 2: International synonym of Carica papaya Linn

S. No. Country Names
1. India Papita
2. Brazil Mamao
3. Australia Paw paw
4. Holland Tree melon
5. France Papaya
6. UK Papaya, paw paw

Table 3: Different species of Carica papaya Linn
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potassium, vitamin K, and lycopene, the powerful antioxidant
most commonly associated with tomatoes.

Depth analysis of nutrients of Papaya fruit (Carica
papaya) (Nutritive Value per 100g)

Principle Nutrient Value Percentage of RDA
Energy 43 Kcal 2%
Carbohydrates 10.82 ¢ 8%
Protein 0474 1%
Total Fat 0.26 g 1%
Cholesterol 0mg 0%
Dietary Fiber 1.70 g 4%
Vitamins
Folates 37 ug 9%
Niacin 0.338 mg 2 %
Pantothenic acid 0.218 mg 4%
Pyridoxine 0.038 mg 3%
Riboflavin 0.027 mg 2%
Thiamin 0.023 mg 2 %
Vitamin A 950 IU 32 %
Vitamin C 60.9 mg 102 %
Vitamin E 0.30 mg 2%
Vitamin K 2.6 ug 2%
Electrolytes
Sodium 8 mg 0.5 %
Potassium 182 mg 4%
Minerals
Calcium 20 mg 2 %
Iron 0.25 mg 3%
Magnesium 21 mg 5%
Phosphorus 10 mg 1%
Zinc 0.08 mg 0.5%
Phytonutrients
Caarotene-B 276 nug --
Cryptoxanthine- B 761 ug -
Lutein-zeaxanthin 75 ug -

S. No. Different Species
1. Carica candamarcensis
2. Carica Mexicana
3. Carica caudate
4, Carica cauliflora
5. Carica chilensis
6. Carica horovitziana
7. Carica cundinamarcensis
8. Carica dodecaphylla
9. Carica gandulosa
10. Carica goudotiana
11. Carica heterophylla
12. Carica candicans
13. Carica longiflora
14. Carica crassipetala

Nutritional value of Papaya fruit

Papaya fruit is an excellent and rich source of vitamin C, and
one single medium fruit provides 224 per cent of
recommended daily intake. One medium papaya has
approximately 120 calories and contains no cholesterol, 30
grams of carbohydrate including 5 grams of fibre and 18
grams of sugar, 2 grams of protein. Papaya fruit is also a good
source of folate, vitamin A, magnesium, copper, pantothenic
acid, fibre. The fruit also contains B vitamin, alpha and beta-
carotene, lutein and zeaxanthin, vitamin E, calcium,

Source: USDA National Nutrient Database

Chemical Constituents

Papaya is one of the most valuable plants used for various
purposes in the medicinal field. Leaves, fruits and seeds of the
Carica papaya are used as ethnomedicine [, Chemical
constituents of various part of the papaya plant are as follow

Fruit

Fruit of papaya is the rich source of protein, fat, fibre,
carbohydrates, minerals, calcium, iron, phosphorus, thiamin,
riboflavin, niacin, vitamin C, carotene, amino acids, citric
acid and malic acid (green fruits), volatile compounds like
linalool, benzyl isothiocyanate, cis and trans-2,6-dimethyl-3,6
epoxy-7octen-2-ol 1. Alkaloids like o carpaine, benzyl-p-
dglucoside, 2-phenylethyl-p-D-glucoside, 4-hydroxyl-phenyl-
2 ethyl-B-D glucoside and four isomeric malonated benzyl-p-
D glucosides.

Juice

The papaya juice contains N-butyric, n-hexanoic acid and n-
octanoic acids, lipids, myristic, palmitic, stearic, linoleic,
linolenic acid and oleic acid.

Seed
Seeds of the papaya plant contain fatty acids, papaya oil,
crude proteins, crude fibre, carpaine, benzyl isothiocyanate,
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benzyl  glucosinolate, benzylthiourea, glucotropacolin,
hentriacontane, B-sistosterol, caricin and an enzyme tyrosin.

Root
Roots of the papaya plant contain arposide, carposide and an
enzyme myrosin.

Leaves

Leaves of the papaya plant are the richest source of alkaloids
carpain, pseudocarpain and dehydrocarpaine | and Il, choline,
carposide, vitamin C and E.

Bark
The bark of papaya contains B-sitosterol, glucose, fructose,
sucrose, galactose and xylitol.

Latex
The milky sap of unripe papaya contains proteolytic enzymes,
papain and chemopapain, glutamine cyclotransferase,

chymopapain A, B and C, peptidase A and B and lysozymes
ki

Medicinal uses of different parts of the Carica Papaya
Linn

Flower

The papaya flowers until start o develop sexual organs they
are mostly dioecious and resemble each other. The species is
polygamous and can be classified into three sex types: male
staminate, hermaphroditic and female pistillate. Male flowers
are arranged as clusters, straw-colored and fragrant. Female
flowers are short, axillary spikes or racemes, the petals are
about 7 cm long ™2, The papaya flowers are used in the
treatment of jaundice and have pectoral properties. Male
flowers are used in the dietary supplement for herbal tea
consumption 131,

Fruit

The papaya fruit is 5-30 cm long, oblong cylindric, fleshy and
yellowish or yellow-orange. Average-sized papaya weighs
about a pound. The fruit is claimed to ripen when it yields to
gentle thumb pressure, and its skin turned amber to an orange
tint. Papaya fruit contains many vitamins and minerals like
vitamin C, vitamin A, calcium, riboflavin, folate, thiamine,
iron, niacin, potassium and fibre. Papaya fruit act as
antihelmintic, antibacterial, antiprotozoal, anti-inflammatory,
neuroprotective, diuretic, antihypertensive, antitumour and
antifertility properties [14].

Seeds

Seeds are present in many numbers, they are enclosed in the
sweet pulp of ripe fruit and are black. Seeds possess pepper to
taste and hence it can be used in place of pepper. Seeds
possess various pharmacological activities like anthelmintic,
contraceptive, anti-inflammatory, analgesic, antifertility and
antimicrobial activity. In some traditional medicines, papaya
seeds employed as a proven natural remedy for several
ailments. Seeds are also used to treat stomachache and
ringworm infections [*°],

Fruit peel

The dried papaya peel used as a dietary ingredient for poultry
feed. Papaya peel has anti-oxidant, anti-cancer and anti-
bacterial properties. The research project was done to develop

papaya peel flour for the development of value-added cookies
161,
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Leaves

Papaya leaves contain phenolic compounds, papain and
alkaloids and these nutrients acts as strong antioxidants
which, in turn, enhance the body immunity. Also, the mixture
of papain and another compound helps in effectively digesting
the essential proteins which can cure digestive disorders.
Fresh papaya leaves are a rich source of papain,
chymopapain, and essential fibres that when consumed within
the sort of juice improves gastrointestinal system and control
issues like bloating, heartburn, constipation and bowel
movement. Fresh papaya leaves extract increases platelets and
neutrophils counts in dengue patients 171,

Roots

Papaya roots are used as a remedy for and renal urinary
bladder problems. It prevents the risk of kidney stones and
kidney inflammation. The roots are used to treat rheumatism.
It also helps in the treatment of urethritis, gastroenteritis (28],

Pharmacological Properties

The plant Carica papaya is known to have various activities
like antioxidant, antihypertensive, wound healing,
hepatoprotective, anti-inflammatory, antimicrobial,
antifungal, antifertility, histaminergic, diuretic, anti-amoebic,
anti-tumour, antihelmintic, the effect on smooth muscles,
immunomodulatory activity, anti-ulcer activity, anti-sickling
activity.

Antifungal activity

The latex of Carica papaya and fluconazole has synergistic
action which inhibits the growth of Candila albicans. The
synergistic effects result in the partial degradation of the cell
wall. Latex protein possesses antifungal action and minimum
protein concentration for producing complete inhibition X9,

Antimicrobial activity

It was found that the aqueous extract of Carica papaya leaves
and roots at different concentrations (25, 50, 100, 200 mg/ml),
showed antimicrobial activity against human enteropathogens
like bacillus subtilis, enterobacter cloacae, escherichia coli,
salmonella  typhi, staphylococcus, proteas vulgaris,
pseudomonas aeruginosa and klebsiella pneumonia by using
agar diffusion method 2%,

Anti-sickling activity

The recent studies showed that the unripe papaya fruit extract
has antisickling activity. It was observed that Carica papaya
leaf extract possess potent antisickling activity. The effective
doses are 5 and 10 mg/ml extract concentrations 2% 221,

Anti-inflammatory activity

Several studies have shown significant inflammatory and
immunomodulatory activities of different parts of the papaya
plant by different mechanisms [%31,

Antihypertensive activity

The ethanolic extract of ripe fruit of Carica papaya possesses
anti-hypertensive activity. The basal meal arterial blood
pressure were (93.8 + 4.5), (175.2 £ 5.1), (181.3+6.2) mmHg
in the normotensive, renal and DOCA-salt hypertensive
animals. Both hydralazine (200ul/gm, iv) and ethanolic
extract of the unripe fruit of Carica papaya (20 mg/kg, iv)
produced a significant depression of MAP in normotensive,
renal and DOCA-salt hypertensive animals groups as
compared to control. But the extract produced about 28%
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more depression of MAP than hydralazine within the
hypertensive group. The study suggested that the unripe fruit
of papaya had a potent antihypertensive activity 241,

Antifertility activity

The research was done to study the antifertility effects of
Carica papaya Linn on methanol leaf extracts in male Wistar
rats. The results obtained from the study that some level of
caution in the use of these leaves in folkloric therapy of
diseases. However, the drug could be a good source of birth
control. Further, it was shown that the papaya leaves were
responsible for the changes seen in the semen as well as to
identify actual fractions of the extract which possesses the
antifertility properties [?°1,

Antimalarial activity

The petroleum ether extract of the raw papaya fruit possess
highest antimalarial activity against Plasmodium berghei and
could be targeted as a potential source of a lead compound in
the development of the new antimalarial drug. As a result,
further study showed that the chemical and metabolomic
profile of active ingredients from the papaya plant 26,

Increase in Platelet count

The therapeutic effects of aqueous extract of papaya leaves
are presumed to be several active components such as papain,
chymopapain,  cystatin, L-tocopherol, ascorbic acid,
flavonoids, cyanogenic glucosides and glucosinolates. These
are antioxidants that reduce lipid peroxidation, exhibit
antitumour activity and immune-modulatory effects. Animal
studies suggested that papaya leaf extracts have a potential
therapeutic effect on disease processes causing destabilization
of biological membranes as they inhibit hemolysis in vitro
and may cause increased platelet and red blood cell counts. A
recent open labelled trial from Malaysia demonstrated
significantly higher platelet count after 40-48 hours of the
first dose of papaya leaves’ juice 271,

Anti-amoebic activity

The study showed the results of the aqueous extract of
matured papaya seeds possess antiamoebic activity against
Entamoeba histolytica [?81,

Anticancer activity

The pharmaceutical preparation contains various proteolytic
enzymes i.e. papain used in the treatment of malignant
diseases. Research indicates that oral administration of
polyenzymes preparations produces induction of cytokines by
human peripheral blood nuclear cells. In vitro studies showed
that it will treat many cancer cell line and shows anticancer
activity. The enzyme papain from papaya is effective against
cancer. Papaya also contains lycopene enzyme which is
reactive towards oxygen and free radicals. These enzymes
inhibit the formation and development of cancer cells 2°].

Hypoglycemic activity

The ethanolic extract of Carica papaya of dose 5 mg/kg
reduces blood sugar level. The onset of hypoglycemic activity
of glimepiride was delayed and the hypoglycemic effect of
metformin was increased [,

Anti-obesity activity

It was concluded 25.1 grams of papaya seed powder obtained
from 250 grams of wet papaya seeds. The recipients like
color, texture, aroma and taste of papaya seeds’ ‘coffee’. 1.42
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grams of papaya seeds’ powder inhibits the action of
pancreatic lipase. As a result, papaya seeds’ powder is used as
obesity ‘coffee’ drink [,

Anxiolytic and Sedative activity

The ethanolic extract of Carica papaya showed anxiolytic and
sedative activity in mice. Based on this study, the anxiolytic
and sedative activity was performed by using ethanolic extract
of Carica papaya pulp and the result was shown that the
extract at 100 mg/kg showed anxiolytic activity (2,

Cosmetic uses of Carica papaya Linn
Papaya is the favorite fruit of many, but not many know of its
tremendous hair and skin benefits.

Skin: The sweet papaya because of its soft butter-like
consistency, which is available throughout the year, maybe a
rich source of nutrients anti-oxidants, making it with favorite
who want to possess glowing skin. Papaya containing vitamin
A and papain enzyme helps in the removal of dead skin cells
and inactive proteins, thus rejuvenating the skin. It also helps
to keep the skin hydrated. Raw papaya helps to reduce
blemishes.

Hair: According to studies, the nutrients in papaya help in
preventing balding. Eating the fruit a minimum of thrice every
week can help reduce hair thinning. Hair mask containing
papaya can help treat the dry and flaky scalp. As it is rich in
minerals, vitamins and enzymes, papaya acts as a natural
conditioner, making the hair softer and smoother.

Safety profile

Papaya contains white milk-like sap (i.e. latex) substance
which can cause irritation to the skin and provoke an allergic
reaction in some sensitized person. Papaya contains an
enzyme called chitonases. They can cause a cross-reaction
between latex and the food that contain them. Pregnant
women can safely use ripe papaya fruit. Unripe green papaya
should be avoided since it contains high levels of papain, a
proteolytic enzyme. In addition, unripe papaya, its seeds, latex
and leaves also contain carpaine, an alkaloid which could be
dangerous when eaten in high doses. Unripe papaya, however,
can be eaten safely as cooked vegetable.

Conclusion

The papaya plant is cultivated globally. Not only the fruit but
also the whole plant including its leaves, seeds, roots, peel
and stem has the medicinal uses. It consists of vitamins,
minerals, enzymes, flavonoids which have various biological
and medicinal properties. Many types of research have done
on each part of the papaya plant. It can be used as a diet
supplement for children and adults.
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