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ABSTRACT  

Carica papaya L. (CP) (family Caricaceae), commonly known 

as papaya, is a widely cultivated tropical fruit plant valued for 

its nutritional, medicinal, and economic importance. Native to 

southern Mexico and Central America, papaya is now grown 

extensively in tropical and subtropical regions, with India being 

the largest global producer. Traditionally, C. papaya has been 

used in various medicinal systems for the management of 

digestive disorders, wounds, infectious diseases, and 

inflammatory conditions. Different parts of the plant, including 

leaves, fruits, seeds, and latex, contain diverse bioactive 

constituents such as papain, chymopapain, flavonoids, 

alkaloids, carotenoids, lycopene, vitamins, and antioxidants, 

which contribute to its broad pharmacological activities. These 

compounds exhibit antioxidant, anti-inflammatory, 

antimicrobial, antidiabetic, anticancer, and immune-modulatory properties. In addition to its 

therapeutic potential, papaya is nutritionally rich, providing essential vitamins, dietary fiber, 

and phytonutrients, making it an affordable and valuable dietary component. This review 

comprehensively summarizes the taxonomy, origin, nutritional composition, phytochemistry, 

traditional and ethnopharmacological uses, post-harvest practices, genomics, genetic 

improvement, and commercially available value-added products of Carica papaya. By 

integrating findings from diverse scientific sources, this article highlights key research 

developments and emphasizes the potential of C. papaya as a functional food and medicinal 
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plant, while identifying future research opportunities for its effective utilization in healthcare 

and agriculture. 

 

KEYWORDS: Carica papaya, Pharmacological activity, Phytoconstituents, Phytochemistry. 

 

INTRODUCTION  

Even with major progress in modern medicine, quality healthcare is still not available to 

everyone. Traditional medicine, especially herbal medicine, continues to play an important 

role in healthcare, particularly in rural and developing regions. Many people depend on 

systems such as Ayurveda, Siddha, and Unani, which have a long history of effective use. 

Today, scientific research also supports the value of these systems, and medicinal plants are 

seen as important sources for new drugs. Integrating traditional medicine into modern 

healthcare can help improve access to treatment for all.
[1]

  The appeal of herbal medicines lies 

in their favourable safety profile and broad pharmacological activities. Medicinal plants 

contain diverse bioactive compounds exhibiting antioxidant, anti-inflammatory, 

antimicrobial, antidiabetic, and anticancer properties, enabling multi-target therapeutic 

actions that support both preventive and curative healthcare.
[2,3]

 Herbal medicines remain 

important in global healthcare because they are affordable, culturally accepted, and widely 

perceived as safe. They offer therapeutic potential and support holistic health approaches. 

However, issues related to standardization, scientific validation, and regulation limit their 

broader acceptance. Addressing these challenges through a balanced, evidence-based 

approach is essential to ensure their safe and effective integration into modern healthcare.
[4] 

 

Carica papaya belongs to the family Caricaceae and is commonly known as papaya. It is 

known by various vernacular names such as tree melon, papaia, papita, tapaya, lapaya, 

kapaya, paw-paw, papaw, lechosa, fruta bomba, mammon, mamona, mamao and papaia in 

different regions of the world.
[5]

 CP is widely recognized worldwide for its rich nutritional 

value, and almost all parts of the plant are well known for their traditional medicinal uses.
[6]

 

CP is widely grown in tropical and subtropical regions. India is the leading producer, 

contributing about 43% of global production, while the United States is a major consumer. 

CP was historically assigned to several families, including Passifloraceae, Cucurbitaceae, 

Bixaceae, and Papayaceae, but is now placed in the family Caricaceae, which comprises 

approximately 35 latex-producing species distributed among four genera: Carica, Jarilla, 

Jacaratia, and Cyclicomorpha.
[7]

 CP is native to southern Mexico and Central America and 
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has also been introduced to regions such as the Philippines.
[8,9]

 Carica papaya L. is believed 

to have arisen through hybridization with related wild species.
[10] 

 

Carica papaya, regarded as a ―quasi-drug‖ for its therapeutic properties, has been 

traditionally used to manage various health conditions.
[11,12]

 In Africa, papaya pulp is used in 

hospitals to treat burns and promote wound healing.
[13]

 Carica papaya leaf extract has shown 

potential as a supportive therapy in cancer treatment.
[14]

 Studies have reported that it can 

reduce the growth and proliferation of cancer cells in vitro.
[15–17]

 Papain combined with urea 

is effective for enzyme wound debridement. Papaya latex aids in treating dyspepsia, burns, 

diarrhea, and whooping cough, while unripe fruit is used for impotence, ulcers, and menstrual 

regulation.
[18,19]

 

 

Carica Papaya is a fast-growing, tropical, semi-woody herb with a usually hollow, straight 

stem showing apical dominance. Branching occurs only if the apical meristem is removed, 

and the crown bears large, palmately lobed, spirally arranged leaves. Variations in leaf 

structure and arrangement have been reported in Malaysian cultivars.
[20,21]

 Unripe papaya is 

green with hard skin and abundant white latex, while ripe fruit is yellow-orange with thick, 

juicy, aromatic flesh. Seeds are gray to black, partly attached by fibrous tissue. Two main 

cultivars are grown: ‗red papaya‘ with orange-red flesh and ‗yellow papaya‘.
[22]

 Papaya, often 

called the ―common man‘s fruit‖ for its affordability and high nutritional value, contains 

phytonutrients in leaves and fruits. It is rich in thiamine, folate, riboflavin, niacin, vitamins A, 

B1, B2, C, and dietary fiber, ranking among the top five fruits for nutritional quality 

alongside kiwi, watermelon, grapefruit, and guava.
[23–25] 

 

CP is widely recognized for its high nutritional value. Almost all parts of the plant are used in 

traditional medicine, and extensive research over recent decades has confirmed its 

pharmacological and therapeutic potential, supporting its use as a beneficial nutritional 

supplement.
[26]

 CP has long been used in traditional medicine for managing digestive 

disorders, wounds, jaundice, Malaria, Dengue, Zika virus infection, and Chikungunya.
[27]

 Its 

bioactive constituents including papain, chymopapain, alkaloids, flavonoids, lycopene, 

carotenoids, anthraquinone glycosides, antioxidants, and vitamins contribute to its 

pharmacological potential. This chapter summarizes the ethnopharmacological and traditional 

applications of various parts of the plant.
[28] 
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This review aims to provide a comprehensive overview of Carica papaya, covering its 

nutritional profile, phytochemistry, medicinal uses, disease management, post-harvest 

practices, genomics, genetic improvement, and commercially available value-added products. 

By integrating data from multiple reliable sources, this work highlights the major milestones 

in papaya research, tracing its evolution from origin to biotechnological applications, and 

aims to guide future research directions in this versatile crop. 

 

MATERIALS AND METHODS 

The present study was carried using information obtained from a comprehensive review of 

published literature sources. Data were collected from various online scientific databases, 

including Google Scholar, ResearchGate, ScienceDirect, PubMed, Springer Nature, as well 

as from Indian Flora, World Flora, and relevant botanical and pharmacological reference 

books. 

 

Morphological characteristic 

Carica papaya is a softwood, single-stem tree (about 10 m tall) that produces milky latex and 

is commonly grown in topical low-land areas, where it often spreads on its own. All the 

morphological characteristics are represented in table no.1.
[29,30]

 

 

Table 1: Morphological characteristic of Carica Papaya. 

Sl.No- Parts Description Size Shape 

1 Leaves 
Leaves dropping proximally, 

erect spreading distally.. 

leaf blade has 

20-35cm wide, 

contains 5-9 

lobes, petiole 

length is 35-

70cm . 

lobe has long 

and narrow egg 

shape, leaf 

blade has round 

shape 

2 Inflorescence Inflorescences; bracts ± rhombic 
It has 15-60 

cm 

Bracts ± 

rhombic 

3 
Stamina (male) 

flowers 

Sessile; calyx green, short-

tubular, teeth triangular to linear; 

corolla white; stamens yellow. 

Calyx about 

1.5mm; 

corolla 2-

3.5cm; lobes 

about 1.3 cm. 

Lobes narrowly 

oblong. 

 

4 
Pistillate (female) 

flowers 

Subsessile; calyx yellow, short-

tubular, teeth triangular to linear; 

petals white to pale yellow. 

Calyx 5-

10mm; petals 

3-5cm; ovary 

2-3 cm. 

Petals 

lanceolate; and 

ovary 2-3 cm. 

5 Fruit (berries) 
Hanging from truck near summit; 

green to orange; roundes distally 
About 8-45 cm 

Ellipsoidal to 

oblong 

6 Stem Bark green to gray or brown, leaf About 20 cm cylindrical 
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scars prominent, smooth diameter 

7 Plant 

It is big with single trunk. It has 

many large leaves at the top that 

look like an umbrella. It is a 

polygamous species. 

Height about 

20-30 feet 

Umbrella-like 

canopy 

 

RESULTS AND DISCUSSION 

Phytoconstituents   

Carica papaya exhibited a diverse phytochemical composition across its various plant parts, 

reflecting its wide-ranging pharmacological potential. The leaves were predominantly rich in 

flavonoids and phenolic acids, including quercetin-3-O-glycopyranoside, carpaine, caffeic 

acid, kaempferol-3-O-rutinoside, quercetin-3-O-rutinoside, ferulic acid, kaempferol, 

protocatechuic acid, vanillic acid, and 5,7-dimethoxycoumarin. The seeds were characterized 

by the presence of bioactive compounds such as benzyl isothiocyanate, oleic acid, p-coumaric 

acid, 1,2,3,4-tetrahydropyridin-3-yl-octanoate, p-hydroxybenzoic acid, salicylic acid, 

hyperoxide, gentisyl alcohol, trigalloyl glucose, chlorogenic acid, cinnamic acid, apigenin, 

and coumaric acid. Latex was primarily composed of the proteolytic enzyme papain, which is 

responsible for its digestive and medicinal properties. The fruit contained high levels of 

carotenoids, including lycopene, β-carotene, β-cryptoxanthin, along with quercetin, 

contributing to its antioxidant activity. Additionally Carica papaya was  reported to contain 

several phenolic and bioactive constituents, including isochlorogenic acid, sinapic acid, malic 

acid, dehydrocarpaine I & II, and chrysin, highlighting the plant‘s therapeutic potential. All 

the Phytoconstituents of Carica papaya are represented in (Table 2).
[32,33]

 

  

Carica papaya is widely recognized for its rich phytochemical profile, with a majority of its 

bioactive compounds demonstrating potent antioxidant activity. Antioxidants from C. papaya 

play a crucial role in neutralizing free radicals, thereby potentially preventing oxidative 

stress-related diseases, including cancer, cardiovascular disorders, and neurodegenerative 

conditions.
[34]

 In addition to antioxidant effects, numerous studies report that C. papaya 

phytochemicals exhibit diverse pharmacological activities such as anti-inflammatory, 

antimicrobial, anticancer, and hepatoprotective effects. The anti-inflammatory properties are 

particularly notable for their potential in managing chronic inflammatory conditions, while 

antimicrobial activities suggest the plant‘s utility against a broad spectrum of pathogens. 

Evidence of anticancer activity highlights the ability of specific compounds to modulate cell 

proliferation and apoptosis, and hepatoprotective effects support traditional applications in 

liver health. The multifunctional bioactivity of C. papaya compounds underscores its 
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significance as a promising source of natural therapeutic agents. Despite the extensive in 

vitro, there remains a need for more mechanistic studies and clinical evaluations to fully 

elucidate the therapeutic potential and safety profile of these compounds. Future research 

focusing on isolation, characterization, and pharmacokinetics of these bioactive molecules 

will enhance the development of CP based nutraceuticals and pharmaceuticals. 
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Table 2: Phytoconstituents of Carica Papaya. 

SI no. Name of the compound Nature of the 

compound 

M.F M.W. 

g/mol 

Activity 

1 Quercetin-3-O-glycopyranoside 

 

O

OO

OH

OH

OH

OH

OH

OH

OH

OH

O

 

Flavonoid C21H20O12 464.38 Antioxidant, Anti-inflammatory, 

Anti-HIV, Antiulcer, Antitumor, 

Antimicrobial, Anticancer, Anti 

diabetic, Cardioprotective, 

Neuroprotective.
[35,36]

 

2 Carpaine  

 

O

O

NH

NH

O

O

HCH3

H

H

H

CH3

 

Alkaloid  C28H50N2O4 478.7 Antioxidant, Cardioprotective, 

Antimicrobial, Anti-plasmodial 

activity.
[37]

 

3 Quercetin Flavonoid C15H10O7 302.23 Anti-carcinogenic, Antioxidant, 

Antiviral, Anticancer, 

Hepatoprotective, Antifungal, 

Cytotoxic, Cardiovascular protection, 

Anti-parasite, Antibacterial, Anti-

immunosuppression, Anti-
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OOH

OH O

OH

OH

OH

 

oncology.
[38,39]

 

4 Caffeic acid 

OH

OH

H
H

OHO

 

Polyphenol C9H8O4 180.16 Anti-hepatocellular carcinoma, 

Anticancer,  Anti-proliferative,  

hepatoprotective, Anti-diabetic, 

Cardioprotective, 

Immunostimulatory, Anti-

atherosclerotic, Antioxidant, Anti-

inflammatory, Anti-viral, Anti-

bacterial.
[40]

 

5 Benzyl isothiocyanate 

C

N

S

 

Isothiocyanate C8H7NS 149.21 Antimicrobial, Anti-inflammatory, 

Antioxidant, Anti-cancer,  Anti-

proliferative, Anti-obesogenic
[41,42], 

[43]
 

6 Oleic acid Monounsaturated C18H34O2 282.5 Antibacterial, Antifungal, 

Anticancer, Antimalarial, 

Cardioprotective
[44]
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OH

O H

H

CH3

 
7 Kaempferol 3-O- rutinoside 

OOH

OH O

O

O
OH

OH

OH

OO

OH

OH

OH

CH3

OH

 

Flavonoid glycoside C27H30O15 740.7 Antiviral, Antibacterial, 

Hypoglycemic, Immunomodultory, 

Antineoplastic, Anti-inflammatory
[45]

 

8 Quercetin-3-O-rutinoside 

O

OOH

OH O

OH

OH

O

O
OH

OH

OHO

OH

OH

OH

CH3

 

Flavonoid glycoside C27H30O16 610.5 Anti-carcinogenic, anti-oxidant, anti-

inflammatory.
[46]

 

9 5, 7 Dimethoxycoumarin Coumarin C11H10O4 206.19 Anti-allodynic, Antidepressant, Anti-

diabetic, Anti-inflammatory, 

Neuroprotective, Antioxidant 
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O

O

O O

CH3

CH3

 

Anticonvulsant, Anti-Alzheimer.
[47]

 

10 Protocatechuic acid 
O

OH

OH

OH

 

Phenolic C7H6O4 154.12 Antibacterial, Neuroprotective, 

Antiviral, Anti-oxidant, Anticancer, 

Anti-osteoporotic, Analgesia, Anti-

aging.
[48]

 

11 β-carotene 

H

H

H

H

HH

H

H
H

H
H

H

H

H

 

Carotenoid C40H56 536.9 Antioxidant, Anti-inflammatory, 

Anticancer, Covid 19, Anti-

diabetic
[49]

 

12 Ferulic acid Phenolic C10H10O4 194.18 Anti-carcinogenic, Anti-

inflammatory,  Antioxidant, 
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CHH
H

CH
OHO

OH

O
CH3

 

Antimicrobial, Hepatoprotective, 

antiviral.
[50]

 

13 Lycopene 

H

H

H

H

H

H

H

H

H

H H

H

H

H

H

H  

Carotenoid C40H56 536.9 Cardioprotective, Antioxidant, Anti 

inflammatory, dyslipidaemia
[51] [52]

. 

14 p – Coumaric acid 

OH

OH

O

 

Phenolic C9H8O3 164.16 Anticancer, Anti-inflammatory, 

Antioxidant, Antimicrobial
[53]

 

15 Vanillic acid 
OHO

OH

O
CH3

 

Phenolic C8H8O4 168.15 Neuroprotective, Antioxidant, Anti-

inflammatory
[54]

 

16 β- cryptoxanthin Carotenoid C54H82O2 763.2 Anticancer, Anti-inflammatory, 

Antioxidant, Anti-obesity
[55]

 



www.wjpps.com   │    Vol 15, Issue 3, 2026.    │    ISO 9001:2015 Certified Journal     │ 

 

 

 

Rani et al.                                                    World Journal of Pharmacy and Pharmaceutical Sciences 

      
 

 449 

H

H

H

H

H

H H

H

H

H

H

H

H

H

O

O

 
17 Chlorogenic acid 

OH

OH

H

H

O

O

OHO

OH

OH

OH

 

Phenolic C16H18O9 354.31 Antitumor, Anti-inflammatory, 

Antibacterial, Antioxidant
[56]

 

18 1,2,3,4-tetrahydropyridin-3-yl-octanoate 

H H H

H HH

O

N H

H

H

H

O

 

Alkaloid C13H23NO2 225.3 Antifertility.
 [57]

 

19 Isochlorogenic acid 

OH

OH

OH

H

H

O

O

OH

OH

OHO

 

Phenolic C16H18O9 354.31 Anti-inflammatory, Antioxidant, 

Antimicrobial, Hypoglycemic, 

Neuroprotective, and Cardiovascular 

protective  and Hepatoprotective
 [58] 

[59]
 

20 Sinapic acid Phenolic C11H12O5 224.21 Anti-mutagenic, Antimicrobial, 

Antioxidant, Anticancer, 
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O

OH

O
CH3

OH O

CH3

 

Antianxiety, Anti-inflammatory
[60]

 

21 Malic acid 

OH

OH
OH

O

O  

Organic C4H6O5 134.09 Antifungal, Antimicrobial, Anti-

parasitic, Anti-inflammatory, 

Antibacterial, Antioxidant
[61]

 

22 Cinnamic acid 

H
H

OHO

 

Phenolic C9H8O2 148.16 Anti-diabetic, Antimicrobial, 

Antioxidant, Anticancer, Anti-

inflammatory, Anticancer, 

Neuroprotective
[62]

 

23 Coumaric acid 

OH

H
H

OHO

 

Phenolic C9H8O3 164.16 

 

Anti-inflammatory, Anti-diabetes, 

Antioxidant, Anti-bacterial, Anti-

aging
[63]

 

24 Neochlorogenic acid Phenolic C16H18O9 354.31 Anticancer, Antibacterial, 

Antioxidant, Hypoglycemic, 

Hypolipidemic
[64]
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OH

OH

OH

H

O

O

OHO

OH

OHH
 

25 Apigenin 

 
OH

OH

O

O

OH 

Flavonoid C15H10O5 270.24 Antitumor, Antimicrobial, 

Antioxidant, Anti-inflammatory
[65]

 

26 Kaempferol 

O

OH

OH

O

OH

OH 

Flavonoid C15H10O6 286.24 Anti-inflammatory, Anti-

carcinogenic, Antiprotozoal, 

Antibacterial, Antifungal
[66]

 

27 Papain 
NH2

N

NH2 OH

O

NH

O

NH

O

NH

O

NH2CH3

O

OH

 

Enzyme C21H33N7O8 511.5 Antioxidant, Anti-inflammatory, 

Analgesic, Immunomodulatory
[67]

 

28 p-Hydroxybenzoic acid Phenolic C7H6O3 138.12 Antioxidant, Antiviral, Anti-platelet 

aggregating, Anti-inflammatory, 

Antimicrobial, Antialgal, Anti-

mutagenic, Anti-estrogenic
[68]
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OHO

OH  
29 Salicylic acid 

OH

OHO

 

Phenolic C7H6O3 138.12 Anti- cancer, Anti-tumor, Anti-

bacterial, Anti-oxidant, Anti-

carcinogenic, Antiviral, Anti-

proliferative.
[69]

 

30 Hyperoxide 

O

OH

OH

O

O

OH

OH
O

OH

OHOH

OH

 

Flavonoid glycoside C21H20O12 464.4 Antidepressant, Antiviral, 

Antibacterial, Anti-inflammatory, 

Anticancer.
[70]

 

31 Dehydrocarpaine I 

NH

O

O

N

O

O

CH3

CH3

 

Alkaloid C28H48N2O4 476.7 Anti-dengue, Anticancer, Anti-

diabetic, Neuroprotective, Anti-

inflammatory.
[71]
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32 Dehydrocarpaine II 

O

N

O

N

O

O

CH3

H
CH3

 

Alkaloid C28H46N2O4 474.7 Antiviral, Antimicrobial, 

Antimalarial, anti-helminthic, 

Hepatoprotective.
[72]

 

33 Gentisyl alcohol 

OH

OH

OH 

Phenolic C7H8O3 140.14 Antioxidant, Antiviral, Anti-baterial, 

Anticancer.
[73]

 

34 Trigalloyl glucose 

OH

OH

OH

OH

OH

OH

OH

O

OH O

OH
OH

OH

O
O

OH
OH

OH

 

Tannin C27H24O18 636.5 Anti-diabetes, Anti-angiogenesis, 

Anti-cancer.
[74]

 

35 Chrysin 

O

OH

OH

O

 

Flavonoid C15H10O4 254.24 Antioxidant, Anticancer, Antiviral, 

Anti-inflammatory.
[75]
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Pharmacological activity of Carica papaya 

Anti-ulcer activity  

The methanolic seed extract of Carica papaya showed anti-ulcer activity in indomethacin-

induced ulcers at 100–200 mg/kg body weight, indicated by increased gastric pH, reduced 

gastric acidity and acid output, and increased ulcer inhibition percentage (Table 3).
[76] 

 

Anti-oxidant activity 

The methanolic leaf extract of Carica papaya showed significant in vitro antioxidant activity 

in the DPPH assay, with an IC₅₀ value of 213.68 µg/mL, exhibiting concentration-dependent 

free-radical scavenging.
[77]

 The ethanolic bark extract of Carica papaya exhibited strong in 

vitro antioxidant activity in the DPPH free radical scavenging assay, with an IC₅₀ value of 

approximately 23.9 µg/mL, indicating effective free radical neutralization.
[78]

 Ethanolic peel 

extract of Carica papaya exhibited antioxidant activity with an IC₅₀ of ~55.50 µg/mL in the 

DPPH free-radical assay, effectively neutralizing free radicals.
[79]

 Methanolic flower extract 

of Carica papaya showed moderate antioxidant activity, scavenging DPPH free radicals with 

an IC₅₀ of ≈ 425.28 µg/mL(Table 3).
[80] 

 

Anti-inflammaory activity 

The methanolic leaf extract of Carica papaya exhibited significant anti-inflammatory activity 

in vitro, as demonstrated by RBC membrane stabilization, with 74.29% inhibition of 

hemolysis observed at 800 ppm across a concentration range of 50–800 ppm (Table 3).
[81]

 

Anti-diabetic and Anti-hyperlipidemic activity 

Ethanolic fruit peel extract of Carica papaya showed concentration-dependent inhibition of 

α‑amylase, α‑glucosidase, and pancreatic lipase, indicating anti-diabetic and anti-

hyperlipidemic potential (IC₅₀: 0.089, 0.140 mg/mL, and 279.6 µg/mL, respectively(Table 

3).
[82] 

 

Anticancer activity  

The methanolic seed extract of Carica papaya exhibited significant in vitro anticancer 

activity, with an IC₅₀ value of approximately 183 µg/mL, indicating cytotoxic effects through 

reduced viability of MCF-7 breast cancer cells (Table 3).
[83]

 

 

Wound healing 

Aqueous latex extract of Carica papaya promoted in vitro wound healing by increasing the 

proliferation of skin-repairing cells across 10–100 µg/mL (Table 3).
[84]
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Anti-microbial activity 

Ethanolic root extract of Carica papaya exhibited broad-spectrum antimicrobial activity in 

vitro using the cup-plate diffusion method, showing inhibitory effects against E. coli, 

Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae, and Candida 

albicans at concentrations of 62.5–1000 mg/mL (Table 3).
[85]

 Ethanolic peel extract of Carica 

papaya exhibited antimicrobial activity in the agar-well diffusion assay, inhibiting bacterial 

growth, including E. coli and Klebsiella pneumoniae, at 100 µg/mL (Table 3).
[79]

 

 

Anti-bacterial activity  

Aqueous and organic root extracts of Carica papaya exhibited antibacterial activity in vitro, 

inhibiting bacterial growth across a concentration range of 62.5–1000 mg/mL (Table 3).
[86]

 

 

Table 3: Pharmacological activity of Carica papaya. 

Sl 

no. 

Plant 

Parts 
Solvent used Activity Method used Dose Key outcomes Ref. 

1 Seeds Methanol Anti-ulcer 

Indomethacin-

induced ulcer 

(in vitro) 

100, 150, 200 

mg/kg 

Increase 

gastric pH, 

decreased 

gastric acidity 

and acid 

output,increase 

ulcerinhibition 

%. 

[76] 

2 Leaves Methanol Antioxidant 
DPPH assay 

(in vitro) 

IC=213.68 

µg/ml 

Demonstrated 

strong, 

concentration-

dependent 

free-radical 

scavenging 

and supports 

antioxidant 

potential of 

papaya leaves 

[77] 

3 Leaves Methanol 
Anti-

inflammatory 

RBC 

membrane 

stabilisation 

(in vitro) 

50-800ppm 

74.29% 

inhibition of 

hemolysis at 

800 ppm 

[81] 

4 
Fruit 

peel 
Ethanol 

Anti-diabetic, 

Anti-

hyperlipidemic 

In vitro (anti-

diabetic) 

α‑amylase 

IC₅₀ = 0.089 

mg/mL 

α‑glucosidase 

IC₅₀ = 0.140 

mg/mL 

Pancreatic 

lipase IC₅₀ = 

Concentration-

dependent 

inhibition of 

carbohydrate-

digesting 

enzymes and 

lipase 

[82] 
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Conclusion and future prospective  

Carica papaya L. is a nutritionally rich and medicinally important plant with wide traditional 

and modern relevance. Its diverse bioactive constituents including papain, chymopapain, 

flavonoids, alkaloids, carotenoids, lycopene, vitamins, and antioxidants contribute to a broad 

spectrum of pharmacological activities such as antioxidant, anti-inflammatory, antimicrobial, 

279.6 µg/mL 

5 Seeds Methanol Anticancer In vitro 
IC₅₀ ~183 

µg/mL 

Significantly 

cytotoxicity; 

reduced 

viability of 

MCF-7 cells. 

[83] 

6 Latex Aqueous 
Wound-

healing 
In vitro 

10–100 

µg/mL 

The cells that 

repair skin 

increase in 

number, so the 

wound heals 

faster. 

[84] 

7 Root Ethanol Antimicrobial 

Cup plate 

diffusion (in 

vitro). 

62.5–1000 

mg/mL 

Root extract 

showed 

inhibition 

against E.coli, 

S. aureus, P. 

aeruginosa, K. 

pneumoniae, 

Candida 

albicans 

[85] 

8 Root Water/organic Antibacterial In vitro 
62.5–1000 

mg/mL 

Inhibited 

bacterial 

growth. 

[86] 

9 Bark Ethanol Antioxidant 

DPPH free 

radical assay 

(in vitro) 

IC₅₀ ≈ 

23.9 µg/mL 

Helps 

neutralize 

harmful 

molecules that 

damage cells. 

[78] 

10 Peel Ethanol Antimicrobial 
Agar-well 

diffusion 
100 µg/mL 

inhibited 

bacteria (e.g., 

E. coli, K. 

pneumoniae) 

[79] 

11 Peel Ethanol Antioxidant 
DPPH free-

radical assay 
IC₅₀ 

~55.50 µg/mL 

Peel extract 

neutralized 

free radicals 

[79] 

12 Flower Methanol Antioxidant DPPH assay 
IC₅₀ ≈ 

425.28 µg/mL 

Neutalised free 

radicals. 
[80] 
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antidiabetic, and anticancer effects. The traditional use of various parts of the plant for 

managing digestive disorders, infectious diseases, and inflammatory conditions is well 

supported by emerging scientific evidence. 

 

In addition to its therapeutic potential, CP holds significant agricultural and economic value, 

particularly in tropical and subtropical regions. Advances in genomics, genetic improvement, 

and post-harvest technologies have further enhanced papaya productivity, quality, and disease 

resistance. Despite its extensive traditional use and promising bioactivities, challenges related 

to standardization, quality control, safety evaluation, and clinical validation remain. 

Addressing these limitations through well-designed experimental and clinical studies is 

essential for the effective integration of CP into modern healthcare systems. Overall, Carica 

papaya represents a valuable functional food and medicinal plant with considerable potential 

for future research and pharmaceutical, nutraceutical, and biotechnological applications. 
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