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Abstract 
 

The plant world is the gold mine of contemporary medicine because of the abundance of bioactive compounds and 

secondary metabolites it contains. In fact, it is a therapeutic and preventative dietary supplement that helps the body resist 

disease and age more gracefully. The papaya (Carica papaya L.), featured above, is an associate of the Caricaceae family 

and is widely regarded for its useful nutritional and therapeutic benefits around the world. Papaya's nutritional and 

medicinal value comes from its many parts, including its leaves, roots, skin, fruit, and seeds. It thrives in warm, humid 

climates and is widely distributed throughout the tropics and subtropics. This review aims to synthesize, by the end of 2022, 

data on papaya's functional activity culled from electronic sources, including Dimensions, Scopus, Google Scholar, Web of 

Science and Science Direct. Papaya is a good dietary supplement because of the wealth of research detailing the plant's 

utilization of many medicinal chemicals. Numerous vitamins, minerals, and enzymes, including papain, 

glycylendopeptidase, chymopapain, and caricain, can be found in plant extracts, notably those made from the fruits and 

leaves. These chemicals have anticancer actions; reduce inflammation, hyperglycemia, infertility, hypertension problems, 

and more thanks to their intriguing nutraceutical qualities. Papaya seeds peel, and leave have medical promise, but 

additional study is needed to determine dosage, mechanism of action, and safety profile. Therefore, this review urges the 

implementation of public health awareness initiatives to encourage the consumption of papaya so that the general public can 

reap the fruit's full potential in preventing and treating disease. 
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Introduction 

Traditional medicine practitioners have relied on 

medicinal plants to cure a wide variety of illnesses since 

antiquity. This is because people are increasingly interested 

in "back to nature" practices and because herbal remedies are 

safer than synthetic ones. Carica Papaya Linn is a member 

of the Carica family of flowering plants. In its natural 

habitat, this plant can reach a height of 10 meters (Tona et 

al., 1998). Jelly, sweets, jam, and pickles are just some of the 

processed forms in which papaya fruit finds a home in 

people's diets (Tan et al., 2020). For many years, people in 

tropical and subtropical regions have relied on this plant's 

medicinal properties (Ali et al., 2011; Singh et al., 2019). 

The peels, roots, flowers, leaves, latex, fruits, and seeds of 

papaya plants all have useful nutritional and therapeutic 

properties. For this reason, agricultural science, food science, 

and preventative medicine can all contribute to the 

development of functional food plants employing cutting-

edge technologies (Zeng et al., 2022). 

Papaya (Carica papaya L.) is a crucial crop and has 

great value consistent with some previous studies, processed 

papaya seeds have several important health benefits. All parts 

of the papaya, from the roots of the tree to the flowers, 

leaves, fruit and seeds, have excellent medicinal properties 

(Lienny, 2013). Plants are rich during a sort of accessory 

metabolites like terpenoids, tannins, alkaloids and flavonoids, 

which are shown to possess antimicrobial properties in vitro. 

According to scientific research (Alara et al., 2022) 

there are a number of advantageous chemicals present in 

papaya leaves, including glycosides, alkaloids, flavonoids, 

saponins, amino acids, phenolic compounds, lipids, enzymes, 

vitamins, carbohydrates, and minerals. According to multiple 

studies (Singh et al., 2019a; Nakamura et al., 2007; 

Archampong et al., 2019; and Juárez-Rojop et al., 2012), 

both papaya seeds and leaves can help treat diabetes mellitus 

and its consequences (including liver disease and renal 

disease), hyperglycemia, infertility, amoebic dysentery, and 

tumor growth. There are many different types of 

phytochemicals in papaya, and it is thought that this is what 

gives the plant its therapeutic properties (Tan et al., 2020; 

Archampong et al., 2019; Wang et al., 2020; Olcum et al., 

2020; Doan et al., 2020; Singh et al., 2019b; Odhong et al., 

2014). 

Toxic waste, pesticides, environmental pollutants, 

medications, food preservatives, industrial chemicals, and so 

on are all examples of xenobiotics to which we are 
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continually exposed in our everyday lives (Patterson et al., 

2010). Chemicals those are rich in free radicals can damage 

membranes and cause various diseases (Pham-Huy et al., 

2008). They accommodate and set aside bioactive 

compounds involved in health promotion and immune 

insusceptible. Congestive heart failure, liver illness, cancer, 

dementia, diabetes, and aging-related functional decline 

account for around one-third of all deaths in the United States 

(Singh et al., 2016a; Singh et al., 2016b). Those can be 

treated with the right nutritional supplement. Research like 

this suggests that the abundant vitamins, antioxidants, and 

other phytochemicals found in plant-based nutraceuticals can 

greatly reduce the prevalence of chronic disease.  

Due to their beneficial effects on health, nutraceuticals 

are in high demand. Foods and food additives that have 

therapeutic effects, such as preventing or slowing the 

development of disease, are known as nutraceuticals. 

Nutraceuticals called antioxidants can be found in many of 

the foods we eat. Most cells have two layers of defense 

against oxidative stress: an enzymatic component (such as 

glutathione peroxidase or superoxide dismutase) and a low 

molecular weight non-enzymatic antioxidant component 

(such as vitamins A, C, E, lutein, glutathione, quercetin), 

carotenoids, selenium, polyphenols, etc. (Singh et al., 2013).  

About 50,000 persons each day are lost to infectious 

diseases, making them the leading cause of death worldwide 

(Ahmad and Beg, 2001). The resistance of various infectious 

agents to synthetic drugs may be a major reason for the 

development of alternative antibiotics. In most cases, bacteria 

can genetically pass on and develop resistance to 

antimicrobial medicines (Cohen, 1992). Such data raises red 

flags because of the increased vulnerability of hospitalized 

patients with compromised immune systems and the 

emergence of novel, multi-resistant bacterial strains. This can 

lead to the spread of germs and an increase in hospital 

mortality rates. Antimicrobial resistance is a growing 

problem, and its future application seems cloudy at best. 

From the past several years plants have been a 

invaluable source of genuine product for medical 

management, and research into natural health practitioner has 

intensified. The use of plant substances for pharmaceutical 

purposes has increased worldwide. As reported by World 

Health Organization, herbal medicinal products are the 

credible source for acquisition of various medicines (Santos 

et al., 1995). About 80% of the world's population lives in 

developing countries and uses traditional remedies made of 

chemicals derived from medicinal plants. Therefore, research 

into such medicinal plants is warranted so that we may better 

comprehend their properties, safety, and efficacy (Ellof, 

1998). However, the primary benefit of using plants as 

medication is that it is both effective and affordable 

(Pretorius and Walt, 2001). 

Insight into the utilization of Carica papaya for treating 

epidemic disorders and the illumination of phytochemicals is 

provided by the anthologies reviewed in this review. Results 

from different preclinical and clinical studies, as well as the 

papaya leaf's chemical make-up and pharmacological 

activities, are discussed. In this article, we give the medical 

evidence that backs up the healthcare system's usage of 

papaya as an adjuvant medicinal herb. 

 

Methodology 

Chemical or nutritional composition; GI ulcers; 

antiparasitic; antibiotic; antifungal agents; hypoglycemia; 

diabetes; liver; kidney; were some of the search terms used to 

scour electronic databases (Scopus, Dimensions, 

ScienceDirect, Google Scholar, and Web of Science). Use 

the terms "papaya" and "carica papaya" in your search for 

results until December 2022.  

Plant characterization 

The initial location of the Carica papaya was the 

tropical region stretching from Mexico to Panama (Garrette, 

1995). The plants can be either male or female, or 

hermaphrodites. Table 1 lists several medical uses for fruit, 

leaf, seed, and latex. Papain, an enzyme found in papaya's 

immature fruit, is used in the pharmaceutical, culinary, 

textile, and leather industries. Fresh papaya is popular, but it's 

also processed into beverages, preserves, and sweets (Singh 

and Sudhakar, 2011). The optimal temperature range for 

growing papaya is between 21 and 33 degrees Celsius, above 

12 and 14 degrees Fahrenheit. 

Table 1: Botanical classification of papaya (Krishna et al., 

2008) 

Domain Flowering plant 

Kingdom Plantae 

Sub-kingdom Tracheobionta 

Class Magnoliposida 

Sub-class Dilleniidae 

Division Magnoliophyta 

Super-division Spermatophyte 

Phylum Steptophyta 

Order Brassicales 

Family Caricaceae 

Genus Carica 

Botanical name Carica papaya Linn 

  

Phytochemical Composition of Carica papaya  

Many different substances can be found in herbs, 

including antioxidants, nutrients (such as carotene, 

flavonoids, vitamin C, etc.), B vitamins (such as pantothenic 

acid, etc.), metals (such as potassium, magnesium, etc.), and 

fiber. Alkaloids, calpains, pseudocalpains, caprosides, 

choline, and dehydrocalpains are only some of the 

compounds that can be found in papaya leaves, along with 

vitamins C and E. Table 2 lists some of the minerals, 

vitamins, volatile compounds, alkaloids, and glycosides that 

can be found in fruits. Milk is produced because this plant 

has milk cells, which exude latex (milk material) and 

transport it to all of the plant's tissues. The amount of latex in 

fruits, roots, and leaves varies, as noted by Azarkan et al. 

(2003). There are fewer latex-producing lactate cells in a 

mature papaya. Raw papaya fruit is the primary source of 

papain, a proteolytic enzyme (Drenth et al., 1968). Vitamin 

C, vitamin A, and vitamin E, as well as the minerals K and 

Mg, can all be found in abundance in papaya. High in fiber 

and plenty of B vitamins like B5 and folic acid (Wall, 2021). 

Benzyl isothiocyanate, calpain, fatty acids, protein, fiber, 

myrosine enzymes, and carcaine are only some of the 

compounds found in theseeds. 
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Table 2: Phytochemicals and pharmacological properties of various parts of the C. papaya 

 

Bio-pharmacological potency of C. Papaya 

Because of its excellent nutritional and therapeutic 

value, papaya has become increasingly important 

commercially as a tropical fruit. According to numerous 

scientific studies, it is an effective treatment for a wide range 

of medical issues, such as hypertension, digestive issues, 

constipation, warts, sinus infections, and infections of all 

kinds, diabetes, inflammation, cancer, and even malaria. 

Papaya is an excellent source of nourishment, and it may be 

preserved indefinitely with careful portioning and use. 

Papain, an enzyme found in the liver, is highly successful in 

treating the underlying causes of allergies, injuries, and 

sports injuries. There are several pharmacological effects 

associated with this plant, including those that fight cancer, 

bacteria, dengue fever, reduce fever, kill insects, ward off 

mosquitoes, and heal wounds. The following are examples of 

some of these:  

Antioxidant efficacy 

Bioactive compounds in C. papaya operate as 

antioxidants and/or free-radical scavengers, blocking the 

harmful effects of reactive oxygen species in molecules. 

Exogenous antioxidant consumption from animal or 

vegetable sources can benefit the body by efficiently 

scavenging free radicals, as revealed by Singh and Singh 

(2018). The antioxidant activity of papaya leaf methanolic 

extract was determined by its capacity to scavenge free 

radicals (DPPH), as reported by Singh et al., 2020. Hexane 

extract of papaya seeds had the highest DPPH elimination 

capacity, while aqueous extract had the lowest (Shen et al., 

2018). According to Sadak (2012), combining papaya extract 

with acrylamide effectively restored the enzyme's activity 

across all tissues. This is because papaya includes 

phytochemicals that function as antioxidants, such as 

vitamins C, beta-carotene, lycopene, and vitamin E, and so 

decreases the body's reliance on these enzymes to fight 

oxidative stress.  

Anticancerous effect 

As a result of an unchecked cell cycle, an abnormal 

increase in tissue mass occurs, giving rise to tumors (Maka et 

al., 2018). Tumors, whether benign or malignant, result from 

uncontrolled cell development. Many human diseases have 

had a reduced incidence thanks to the use of plants and plant 

derivatives since ancient times. According to Tripathi and 

Tripathi (2003), nearly 80% of the world's population relies 

only on plants for primary medical care. Due to its high 

caloric content and year-round availability, papaya is 

frequently utilized as an herbal remedy for humans. 

Phytochemicals found in certain papaya portions have been 

shown to eliminate cancer-causing toxins from the colon by 

binding to them. Phytochemical extracts have been proven to 

have anti-cancer properties in human and animal studies 

(Singh et al., 2016). In particular, C. papaya leaf extract has 

shown anticancer efficacy against breast cancer (Otsuki et 

al., 2010; Mahendran et al., 2021). Multiple studies have 

demonstrated that C. papaya extract is effective in treating a 

wide range of malignancies, including those of the breast, 

liver, blood, pancreas, skin, and prostate (Parray et al., 2018; 

Sumana et al., 2019). 

Ethanol in papaya leaf extract boosts cancer cell 

apoptosis and improves the cancer cell proliferation index in 

a cervical cancer animal model. This may also increase the 

expression of the P-53 gene and nuclear factor kappa 

(Peristiowati et al., 2019). Papaya seed extracts, both 

aqueous and methanolic, may inhibit the proliferation of 

human breast cancer cells (Ejeh et al., 2022). The papain 

enzyme found in this plant has been shown to inhibit cancer 

growth. Papain protects tumor cells from damage and 

degrades fibrin into amino acids. Isothiocyanates found in 

papaya have been shown to inhibit the growth of certain 
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cancers (Wadekar et al., 2021). These include breast cancer, 

prostate cancer, pancreatic cancer, lung cancer, leukemia, 

and colon cancer. Evidence from this research suggests that 

papaya may be useful as part of a treatment strategy for 

combating cancer by inhibiting the growth of tumors. 

When multiple human cancer cell lines were treated 

with extracts of papaya leaves, seeds, and peel, the results 

revealed a reduction in the formation of tumors, the induction 

of apoptosis, as well as an inhibition of cell proliferation and 

metastasis. The anti-tumor activity of seed, leaf, and bark 

extracts can be attributed to the presence of bioactive 

phytochemicals. Some examples of these include benzyl 

isothiocyanate (BITC), phenols, carotenes, glucosinolates, 

flavonoids, tocopherol, and lycopene.  

Antidiabetic activities 

Type 1 diabetes occurs when the pancreas does not 

create enough insulin (Roglic, 2016), while type 2 diabetes 

occurs when the body does not efficiently use the insulin it 

produces, leading to low blood sugar levels and the 

accumulation of glucose in the blood. Increasing numbers of 

people are developing diabetes nowadays because of things 

like being overweight, eating poorly, not exercising, getting 

older, and not getting enough food. There were 285 million 

people with diabetes in 2010, and that figure is expected to 

rise to 439 million by 2030 (Shaw et al., 2010). Type 2 

diabetes has shown a remarkable increase in prevalence and 

is now affecting youngsters for the first time in decades 

(WHO, 2004). Complications from any form of diabetes 

include the need for amputations, damage to nerves, kidney 

failure, blindness, and heart attacks. R. Hillson (2019) reports 

on new research into the use of several herbs for the 

treatment and management of diabetes and its symptoms. 

Papya leaf extract was shown to have antihyperglycemic and 

hypolipidemic properties in diabetogenic Wistar rats (Juárez-

Rojop et al., 2014; Sasidharan et al., 2011). Additionally, the 

lipid profile was enhanced and both basal and postprandial 

blood glucose levels were reduced when the fermented 

papaya fruit was administered (Aruoma et al., 2014). 

Regenerating pancreatic beta cells and elevating insulin 

secretion are two of the mechanisms via which flavonoids, 

quercetin, steroids, quinones, and kaempferol are believed to 

have considerable hypoglycemic characteristics (Juárez-

Rojop et al., 2014). 

Papaya seeds, leaves, and peel have shown promise as 

an anti-diabetic treatment in a small number of studies. To 

learn more about the hypoglycemic and antidiabetic 

properties of papaya seeds, leaves, and peel, more research is 

required to identify the bioactive phytochemicals.  

Hepatoprotective efficacy  

In the tropics, papaya is commonly used as an all-

natural treatment for stomach upset. Patients suffering from 

post-meal heartburn, constipation, and irritable bowel 

syndrome (IBS) have benefited from eating papaya, 

according to clinical studies. The oxidative stress in the liver 

was found to be greatly reduced by eating papaya seeds 

(Sadeque et al., 2012 and Rajkapoor et al., 2002). Green 

papaya leaves are used to brew the tea. Benefits digestion 

and reduces the risk of developing or aggravating conditions 

like high blood pressure, atherosclerosis, and heart disease. 

Green papaya leaves are used to brew the tea. Benefits 

digestion and reduces the risk of developing chronic 

conditions like heart disease, high blood pressure, and 

diabetes (Montok, 2005). Hepatoprotective benefits of dried 

papaya extracts against CCl4-induced hepatotoxicity in rats 

were observed in both the aqueous and ethanolic forms. 

Papaya extracts, both aqueous and ethanolic, were found to 

have hepatoprotective properties against CCl4-induced 

hepatotoxicity in rats (Sadeque et al., 2012), in contrast to 

vitamin E. Alkaline phosphatase levels were shown to be 

significantly altered by C. papaya, but vitamin E was found 

to have no effect on CCl4-induced hepatotoxicity.  

Gastroprotective efficacy  

Millions of individuals throughout the world suffer 

from gastrointestinal illnesses, and ulcers are one of them. 

When stomach acid or pepsin is secreted in excess amounts, 

it can erode the lining of the stomach or duodenum, causing a 

gastrointestinal ulcer (GIU). The lifetime chance of 

developing a gastrointestinal ulcer is 5–10% (Nilugal et al., 

2018), making this a worldwide health issue. Several in vivo 

investigations have shown that papaya extract, namely 

papaya seed extract (PSE), in stomach ulcers (Oloyede et al., 

2015), has gastroprotective benefits. Papaya leaf extract 

(PLE) significantly decreased acute gastrointestinal 

ulceration and oxidative stress in rats exposed to alcohol, 

according to research published in 2008 by Indran et al. In 

another study, 32 male mice with ethanol-induced stomach 

ulcers were given PSE (Okewumi and Oyeyemi, 2012). They 

hypothesized that PSE prevented alcohol-induced mucosal 

damage. Ezike et al. (2009) used indomethacin- and ethanol-

induced ulcer models in mice to demonstrate that both 

aqueous (AE) and methanol (ME) extracts from entire 

immature papaya fruit have anti-ulcer properties. 

Kalpain chemicals, found in papaya leaves, are 

substances that kill germs that typically interfere with 

digestive function. A double-blind, placebo-controlled study 

of the papaya product Caricol® demonstrated that it aids in 

the maintenance of gastrointestinal physiology (Muss et al., 

2013). Constipation, heartburn, and IBS symptoms are just a 

few of the functional issues it helps with. Green papaya leaf 

tea aids digestion and is beneficial for conditions including 

chronic indigestion, excess weight, obesity, atherosclerosis, 

hypertension, and heart failure." (Mantok, 2005) "The 

preceding summary suggests that the papaya plant may help 

treat and prevent gastroduodenal ulcers in experimental 

animal models.  

Antibacterial activity 

The seeds of the Carica papaya tree possess an edible 

quality and exhibit a pungent and acidic flavor profile. The 

results of this study suggest that the seeds of Carica papaya 

possess antibacterial characteristics, rendering them effective 

in the treatment of ailments caused by Escherichia coli, 

Staphylococcus, and Salmonella. Chandra et al. (2011) 

identified that C. papaya extracts, specifically in aqueous, n-

hexane, and ethanol, were efficacious against Escherichia 

coli, Pseudomonas aeruginosa, Bacillus subtilis, and 

Staphylococcus aureus. The aqueous extract exhibited the 

highest efficacy against Bacillus subtilis, Staphylococcus 

aureus, and Escherichia coli, whereas the ethanol and n-

hexane extracts demonstrated the highest efficacy against 

Staphylococcus aureus. The elimination of intestinal 

parasites is feasible, and the antibacterial characteristics of C. 

papaya seeds have been demonstrated in research conducted 

by Arvind et al. (2013). Mangalanayaki and Nirosha (2013) 
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discovered through the utilization of the diffusion method 

that C. papaya leaf exhibited antibacterial properties against 

Streptococcus pneumoniae, Bacillus cereus, Escherichia coli, 

Staphylococcus aureus, and Pseudomonas aeruginosa. 

According to Tewari et al. (2014), the antibacterial properties 

of methanolic C. papaya leaf extract were observed against 

Candida albicans, Escherichia coli, and Staphylococcus 

aureus. According to Emeruwa A.C. (1982), there exists a 

hypothesis suggesting that the inhibition of bacterial growth 

by C. papaya is attributed to the modification of their cellular 

morphology, resulting in the formation of irregular cell walls.  

Antifungal activity 

The skin, nails, reproductive system, digestive system, 

cardiovascular system, and neurological system are only 

some of the many human bodily systems that fungi can 

negatively impact (He et al., 2017). For 

immunocompromised patients, fungal infections like candida 

can be life-threatening (Morace et al., 2014). Some 

antifungal medicines have proven to be hazardous and result 

in substantial adverse effects on patients (Laniado-Laborn 

and Cabrales-Vargas, 2009), yet the use of broad-spectrum 

antifungal drugs has increased (Sheikh et al., 2018). 

Scientists have taken notice, and they're investigating the 

natural remedy's efficacy against fungal infections (Rahmani 

and Aldebasi, 2016). 

Candida albicans, Aspergillus flavus, Penicillium 

citrinium, Coletotrichum gloosporioides, and Fusarium spp. 

are all killed by aqueous and alcoholic extracts of papaya 

seeds, leaves, peels, and roots (He et al., 2017; Chávez-

Quintal et al., 2011). Leaf extracts can be used for a variety 

of purposes. For Fusarium spp., the MIC50 for PLE was 

0.625 mg/mL, but for C. gloeosporioide, it was greater than 

10 mg/ml (Chávez-Quintal, 2011). The antifungal effects of 

PSE, the breakdown of mitochondrial membrane potential 

(MMP), and the reduced activity of mitochondrial respiratory 

chain enzymes may all be attributable to the formation of 

oxygen radicals (Zhang and Chen et al., 2017). 

Anti-dengue effect 

Between 50 and 100 million people are diagnosed with 

dengue fever every year. Dengue virus (DENV) 1-4 is what 

causes dengue fever, and the mosquito Aedes aegypti is its 

primary vector. Herbal therapy is another option for treating 

Cyclospora-caused dengue fever. Extracts from papaya 

leaves dramatically raised low platelet counts associated with 

dengue fever. Important components found in papaya leaves 

maintain membranes, shield blood cells from stress-induced 

damage, and stop platelet lysis in dengue patients, according 

to research by Ranasinghe et al. in 2012. Patients infected 

with the dengue virus may benefit from treatment with 

papaya leaf juice, according to research published in 2012 by 

Ranasinghe et al. An in vitro hemolysis test suggested that 

papaya leaf extract might be able to stabilize membranes.  

Other Benefits of Papaya  

 As an acne remedy  

 Stimulates appetite,  

 Relieves menstrual cramps,  

 Relieves nausea  

 As laxative 

 Fight against Dandruff etc.  

 

Conclusion 

In terms of nutrition, medicine, and nutraceuticals, the 

Carica papaya is among the most vital fruits. Many cancer-

related diseases and disorders can benefit from using papaya 

as a dietary supplement. Anticancer agents, gastroprotectants, 

antioxidants, antifungal agents, antiparasitic agents, 

hypoglycemic activity, antibacterial activity, contraceptive 

activity, and hepatoprotective activity are just some of the 

bioactive compounds found in C. papaya that have been the 

focus of numerous studies around the world. There is 

preliminary evidence that papaya dietary supplements can 

help with everything from common colds to deadly diseases. 

More research is needed to verify the primary mechanism of 

action of the papaya leaves' therapeutic phytochemicals. 

Papaya leaf extract has been shown in multiple tests to 

reduce blood sugar and slow the spread of cancer cells. It was 

also determined that there were various holes in the existing 

literature on bioagents derived from papaya (seed, peel, and 

leaf). It is important to use recently established models to 

verify its safety profile as a dietary supplement and to 

illustrate its alleged biological mechanism. 

There is a dearth of information about the bioactive 

compounds and metabolites in papaya, including their 

identification, characterization, and pharmacokinetics. More 

research is required to determine how papaya biologics and 

their metabolites affect pharmacodynamics. The potential of 

C. papaya seeds, peels, and leaves as functional foods is 

discussed in this review, which focuses on these bioactives' 

different nutraceutical effects.  
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