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ABSTRACT    

Carica papaya L. is the most well-known species of the family Caricaceae. The edible tropical plant was widely 

used in traditional folk medicine worldwide and is known for possessing high nutritional and medicinal values in all 

its parts such as fruit, leaf, seed, and latex. This review provides a comprehensive literature survey of the biological 

activity and the isolated phytochemical compounds reported from Carica papaya. The phytochemical survey 

reported the isolation of several classes of phytochemicals including flavonoids, alkaloids, phenolic acids, fatty 

acids, sterols, triterpenes, saponins, and isothiocyanates as well as other miscellaneous compounds. The review also 

focused on the wide range of biological activities reported from the crude extracts and fractions of the different parts 

of C. papaya. This review can contribute to finding alternative therapeutic approaches to combat various health 

problems and improve the health of the people suffering from those problems. The various biological activities 

highlight the need for further studies to explore the bioactive compounds responsible for the biological activities and 

the underlying mechanism of action. 
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1. Introduction 

 Carica papaya L. belongs to the small 

family Caricaceae which comprises nearly 31 

species distributed in six major genera (Carica, 

Cylicomorpha, Jacaratia, Jarilla, Horovitzia, and 

Vasconcellea)[1]. Carica papaya is the only 

species in the genus Carica and is considered the 

most known and widely used species in the 

family Caricaceae [2]. Papaya is a tropical fruit 

native to Central America in Mexico and Panama 

[3]. During the Spanish exploration in the 16
th
 

century, Papaya was introduced to the south-east 

Asian Philippines then India followed by further 

distribution of other tropical areas in central and 

South Africa and the Pacific [4]. The 

geographical distribution is displayed in Fig. 1. 

 Papaya is a huge source of nutrients. It is 

rich in vitamin C, vitamin B, and vitamin E 

which are known for their antioxidant activity. In 

addition, it contains minerals like iron, 

magnesium, and potassium. Also, it contains the 
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digestive enzyme papain which is known for its 

activity in treating injuries and allergies [5]. 

Besides its rich nutritional value, Papaya was 

used in traditional folk medicine due to its 

various medicinal uses. In the traditional 

ayurvedic literature, it was reported that the 

leaves of papaya were used in the treatment of 

dengue fever, jaundice, asthma, gonorrhea, 

urinary complaints, and dressing wounds. The 

fruit of Carica papaya was used as a laxative, 

diuretic, expectorant, antibacterial, and as a 

treatment for dysentery and chronic diarrhea. The 

seeds were used as an antifertility agent in males, 

as a counter-irritant, and were used as a paste for 

treatment of ringworm and psoriasis. The roots 

and stem bark were known for their antifungal 

and anti-hemolytic activities [6,7]. This review 

aimed to perform a comprehensive literature 

review on the various medicinal uses and the 

diverse phytochemical constituents in papaya to 

study the relationship between the 

pharmacological activities and the phytochemical 

constituents isolated from papaya that may be 

responsible for the reported biological activities 

through evidence-based information. The present 

review consists of two sections, the first section 

includes the information about the phytochemical 

constituents isolated from different parts of C. 

papaya, and the second section displays the 

various biological studies reported for C. papaya. 

 

 

Fig. 1. Geographical distribution of C. papaya worldwide  

2. Methods 

The process of collecting data and studies 

search is implemented using different databases 

including SciFinder, PubMed, Science Direct, 

Scopus, Web of science and google scholar, 

Egyptian Knowledge Bank (EKB), and different 

published articles dealing with C. papaya. 

2.1. Phytochemical studies  

Phytochemical studies performed on Carica 

papaya have demonstrated the presence of 

several classes of active constituents including 

phenolic acids (Table 1 and Fig. 2), fatty acids 

and their esters and amino acids (Table 2 and 

Fig. 2), flavonoids (Table 3 and Fig. 3), 

alkaloids (Table 4 and Fig. 3), sterols (Table 5 

and Fig. 3) and several miscellaneous 

compounds (Table 6 and Fig. 4). 
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Table 1. Phenolic acids reported in C. papaya 

No. Compound Extract used Part used Reference 

1 Protocatechuic acid Diethyl ether 

extract 

Leaf [8] 

2 Caffeic acid Diethyl ether 

extract 

Leaf [8] 

3 Chlorogenic acid Diethyl ether 

extract 

Leaf [8] 

4 p-Coumaric acid  Diethyl ether 

extract 

Leaf [8] 

Aqueous extract [9]
 

5 Ferulic acid Aqueous extract Leaf [10] 

6 Cinnamic acid Aqueous extract Leaf [10] 

7 Sinapic acid Aqueous extract Leaf [10] 

 

Table 2. Fatty acids, fatty acid esters, and amino acids reported in C. papaya 

No. Compound Extract used Part used Reference 

8 Linoleic acid Aqueous extract Leaf [10] 

Hydroalcoholic 

extract 

Fruit peel [11]
 

9 trans-Oleic acid Aqueous extract Leaf [10] 

10 3-Octadecylenic acid Aqueous extract Leaf [10] 

11 4-Octadecylenic acid Aqueous extract Leaf [10] 

12 3-Keto-n-caproic acid Aqueous extract Leaf [10] 

13 2-Keto-hexanoic acid Aqueous extract Leaf [10] 

14 Hexadecanoic acid; methyl ester Ethanolic extract Seed [12] 

15 Heptadecanoic acid; ethyl ester Ethanolic extract Seed [12] 

16 Hexadecanoic acid; phenylmethyl ester Ethanolic extract Seed [12] 

17 cis-11-Eicosenoic acid; methyl ester Ethanolic extract Seed [12] 

18 Cyclopentaneundecanoic acid; methyl ester Isopropanol 

extract 

Leaf  [13] 

19 Hexadecanoic acid; ethyl ester Ethanolic extract Seed [12] 

20 Dodecanoic acid; ethyl ester Ethanolic extract Seed [12] 

21 iso-Propyl 9-octadecenoate Ethanolic extract Seed [12] 

22 9-Octadecenoic acid (Z)-; methyl ester Ethanolic extract Seed [12] 

24 Ethyl tetracosanoate Ethanolic extract Seed [12] 

25 Ethyl linoleolate Ethanolic extract Seed [12] 

26 Coumaroyl quinic acid Aqueous extract Leaf  [14] 

27 Cystine Aqueous extract Leaf [14] 

28 Homocystiene Aqueous extract Leaf [14] 

29 L-Glutamic acid Aqueous extract Leaf [14] 

30 Phenylalanine Aqueous extract Leaf [14] 
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Fig. 2. Chemical structures of phenolic acids, amino acids, fatty acids and fatty acid esters isolated from C. papaya 
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Table 3. Flavonoids reported in C. papaya 

No. Compound Extract used Part used Reference 

31 Kaempferol Aqueous extract Leaf [10,14] 

Butanol fraction [15] 

32 Quercetin Aqueous extract Leaf [10,14] 

Butanol fraction [15] 

33 Myricetin Aqueous extract Leaf [10] 

Ethanol extract [16]
 

Butanol fraction [15] 

34 Rutin Ethyl acetate 

fraction 
Leaf [17] 

Aqueous extract Leaf [9]
 

Chloroform 

extract 
Flower [18] 

35 Manghaslin Ethyl acetate 

fraction 

Leaf [17] 

36 Clitorin Ethyl acetate 

fraction 

Leaf [17] 

37 Nictoflorin Ethyl acetate 

fraction 

Leaf [17] 

 

Table 4. Alkaloids reported in C. papaya 

No. Compound Extract used Part used Reference 

38 

 

 

 

 

 

 

Carpaine Alkaloid fraction 

(acid-base 

extraction) 

Leaf [19,20] 

Butanol fraction [15] 

39 Pseudocarpaine Ether fraction 

(acid-base 

extraction) 

Leaf 

Leaf and 

heartwood 

[22] 

Ether fraction [23] 

40 13,26-Dimethyl-2,15-dioxa-12,25-

diazatricyclo[22.2.2.211,14] triacontane-

3,16-dione 

Alkaloid fraction 

(acid base 

extraction) 

Leaf [17] 

 
 

 

41 6-(8-Methoxy-8-oxooctyl)-2-

methylpiperidin-3-yl 8-(5-hydroxy- 6-

methylpiperidin-2-yl)octanoate 

Alkaloid fraction 

(acid base 

extraction) 

Leaf [17] 
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Fig. 3. Chemical structures of flavonoids, alkaloids and sterols isolated form C. papaya 
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Table 5. Sterols reported in C. papaya 

No. Compound Extract used Part used Reference 

42 β-Sitosterol Aqueous  Leaf [10] 

Petroleum ether 

extract  
[24] 

Petroleum ether 

extract  
Aerial 

parts 

[25] 

Ethanolic extract Leaf [26]
 

43 Stigmasterol Petroleum ether 

extract 
Aerial 

parts 

[25] 

Ethanolic extract Leaf [26]
 

44 Ergosta-5,22-dien-3-ol acetate (3β, 22Ε) Aqueous extract Root [27] 

 

` Table 6. Miscellaneous compounds reported in C. papaya 

No. Compound Extract used Part used Reference 

   45 9-octadecenamide Isopropanolic 

extract 
Leaf [13] 

Ethanolic extract Seed [12] 

46 3,7,11,15-tetramethyl-2- hexadecen-1-ol Isopropanolic 

extract 
Leaf [13] 

47 3- methyl-4-(phenylthio)-2-enyl-2,5- 

dihydrothiophene-1,1-dioxide 

Isopropanolic 

extract 
Leaf [13] 

48 3,7-dimethyloct-7-en-1-ol Isopropanolic 

extract 
Leaf [13] 

49 hexahydro-1-aH-naphtho[1,8a-b]oxiren-2(3H)-

one 

Isopropanolic 

extract 
Leaf [13] 

50 Tocopherol Aqueous extract Leaf [14] 

Ethanolic extract Leaf [26]
 

51 Ascorbic acid Aqueous extract Leaf [14] 

52 Dicoumarol  Aqueous extract Leaf [14] 

53 Folic acid Aqueous extract Leaf [14] 

54 p-coumaroyl alcohol Aqueous extract Leaf [14] 

55 Caffeoyl alcohol Aqueous extract Leaf [14] 

56 Umbelliferone  Aqueous extract Leaf [14] 

57 Methyl nonyl ketone Aqueous extract Leaf [14] 

58 Benzyl isothiocyanate Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 

Hydroalcoholic 

extract 
Fruit peel [11]

 

59 Allyl isothiocyanate Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 

60 4-(Methylthio)-3-butenyl isothiocyanate Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 

61 Benzyl glucosinolate Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 

62 Sinigrin Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 
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63 4-methylthio-3-butenyl glucosinolate Methanol 

/Aqueous extract 
Seed and 

pulp 

[28] 

64 1-(2'-Methoxy-5- nitrophenyl) ethanone Ethanolic extract  Seed  [12] 

65 Phenol, 

2-methyl-5- 

(1,2,2- trimethylcyclopentyl)-, (S) 

Ethanolic extract Seed [12] 

66 Tributyl acetylcitrate Ethanolic extract Seed [12] 

67 2-Propenoic acid, 3-(4- methoxyphenyl)-; 

2-ethylhexylester 

Ethanolic extract Seed [12] 

68 (11R)-(-)-11- Carbomethoxy-11-[(-)- 

methoxyacetyl]-9,10- dihydroxy-9,10- 

ethanoanthracene 

Ethanolic extract Seed [12] 

69 2-Methyl-5H- dibenz[b,f]azepine Ethanolic extract Seed [12] 

70 3-Methyl-5- trifluoromethyl-3,4- 

diazatetracyclo[7.3.1.1(7, 11).0(2,6)]tetradeca- 

2(6),4-diene 

Ethanolic extract Seed [12] 

71 (2S,3R)-2-tert-Butylthio- 1-phenylbutan-2-ol Ethanolic extract Seed [12] 

72 Supraene Ethanolic extract Seed [12] 

73 6-Methyl-3-Methylimino- 4-Oxo-3,4-Dihydro-2h-

1- Benzothiopyran-N-Oxide 

Ethanolic extract Seed [12] 

74 Tetramethyl Dibenzotetraaza-18- Crown-6 Ethanolic extract Seed [12] 

75 2-Heptyl-6,7-dihydro-3- methyl-4H-pyrrolo[2,1- 

b][1,3]oxazine-4,8(8aH)- dione 8-oxime 

Ethanolic extract Seed [12] 

76 Danielone Ethyl acetate 

extract 
Fruit  [29] 

77 Dianhydromannitol Aqueous extract   Root  [27] 

78 1,1,3,3,5,5,7,7,9,9,11,11- Dodecamethylhexasiloxane Aqueous extract Root  [27] 

79 Carpamic acid Alkaloidal 

fraction (acid-

base extraction) 

Leaf  [17] 

80 Methyl carpamate Alkaloidal 

fraction (acid-

base extraction) 

Leaf  [17] 
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Fig. 4. Chemical structures of miscellaneous compounds isolated form C. papaya 

 

 

          



Secondary Metabolites from Carica papaya, and its Biological Activities 343 

2.2. Biological studies 

The screening of the available literature on 

Carica papaya revealed many significant 

biological activities in various in-vivo and in-

vitro models. Biological activities comprised 

anti-inflammatory, anti-cancer, anti-protozoal, 

anti-microbial, anti-oxidant, anti-cancer, anti-

diabetic, anti-fungal, anti-hyperlipidemic, anti-

thrombocytopenic, anti-viral, anti-gout, anti-

hypertensive, analgesic, and hepato-protective 

activities. The major reported biological activities 

are summarized and displayed as shown in Fig. 

5. 

 

 

                            Fig. 5. Major reported biological activities of Carica papaya 
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2.2.1. Anti-inflammatory activity  

The anti-inflammatory activity of ethanolic 

extract of C. papaya leaves was investigated 

using carrageenan-induced paw edema, cotton 

pellet granuloma, and formaldehyde-induced 

arthritis models in rats. Oral administration of the 

ethanolic extracts at a dose range of 25–200 

mg/Kg triggered a significant reduction of edema 

in the carrageenan test and formaldehyde arthritis 

model, also a significant reduction in the amount 

of induced granuloma was observed [30]. In 

addition, intraperitoneal administration of the 

methanolic extracts of C. papaya seeds at a dose 

range of 50-200 mg/kg showed a dose and time-

dependent inhibition of the induced paw edema 

in adult white Wistar rats [31]. Another study 

revealed that the phosphate-buffered saline (PBS) 

extract of C. papaya unripe fruit with a 

concentration of 5 mg/mL and the selenium-

added PBS papaya extract possessed anti-

inflammatory activity by significant inhibition of 

the pro-inflammatory enzymes cyclooxygenase-2 

(COX-2) and myeloperoxidase enzyme (MPO) 

activity in cutaneous wounds of adult female 

Sprague–Dawley rats [32]. 

2.2.2. Anticancer activity  

Numerous studies discussed the efficacy of 

C. papaya extracts against different types of 

cancers and suggested that some specific 

bioactive molecules are responsible for that high 

efficacy. At a concentration of 100 µgmL
-1

, a 

saponin-enriched ethanolic papaya leaf extract 

exerted an anti-pancreatic cancer activity via 

decreasing the viability of MiaPaCa-2 and 

ASPC-1 pancreatic cancer cell lines by 81 and 

54% respectively. Compared with gemcitabine, 

the extract possessed equal cytotoxicity against 

MiaPaCa-2 cell lines and higher cytotoxicity 

against ASPC-1 cell lines [33]. The aqueous 

papaya leaf extract was also tested for its activity 

against breast cancer. Using MTT assay, the 

extract induced inhibition to the proliferation of 

breast cancer cell lines MCF-7 more than 

quercetin and doxorubicin with IC50 of 1319.25 

µg mL
-1

 and induced the apoptosis of  MCF-7 

cell lines (by 22.54%)  via Annexin V assay at a 

concentration of 659.63 µg mL
-1

 which is 

considered a lower apoptotic activity than 

quercetin and doxorubicin [34].  

Bioassay-guided fractionation of the ethyl 

acetate extract obtained from the juice of papaya 

leaf leaves resulted in an active sub-fraction that 

showed selective anti-proliferative activities 

against PCa cells and was superior to those of 

Paclitaxel. Furthermore, the active sub-fraction 

exerted a synergistic growth-inhibitory action 

when combined with Paclitaxel [35]. In addition, 

pectin extracted from the papaya pulp during the 

intermediate ripening phase decreased cell 

viability and induced apoptosis in three types of 

cancer lines including PC3 prostate cancer cell 

line and HCT116 and  HT29 colon cancer cell 

lines [36]. Another study implied that the high 

content of phenolic and flavonoid compounds in 

the acidic ethanol and acidic aqueous papaya leaf 

extracts may be responsible for decreasing the 

cell viability and the cytotoxicity of human oral 

squamous cell carcinoma (SCC25) and non-

cancerous human keratinocyte (HaCaT) cell lines 

[37]. Previously known for its cytotoxicity, 

benzyl isothiocyanate in papaya seed extract was 

believed to contribute to inhibiting the cell 

viability of acute promyelocytic leukemia (HL-

60) cells with an IC50 of 20 µg/mL [28]. 

2.2.3. Anti-protozoal activity 

The in vitro testing of the antiprotozoal 

activity revealed that the ethyl acetate fraction of 

C. papaya leaves showed high anti-plasmodial 

activity against Plasmodium falciparum with an 

IC50 of 2.96 μg/mL [38]. Moreover, the campaign 

isolated from the alkaloidal fraction of C. papaya 

exhibited remarkable activity against 

Plasmodium falciparum with an IC50 of 0.2 μM 

and a selectivity index of 107 [39]. The crude 
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chloroform extract of Carica papaya seeds at 

doses of 50 and 75 mg/Kg also showed activity 

against Trypanosoma cruzi in mice with a 

significant reduction in parasite count compared 

with the positive control allopurinol (8.5 mg/kg) 

[40]. Aqueous and ethanolic extracts of C. 

papaya seeds showed an in vitro larvicidal and 

ovicidal activity against the eggs of the parasite 

Heligmosomoides bakeri (obtained from Mus 

musculus) at a concentration of 2.75 mg/mL [41]. 

2.2.4. Antiviral activity  

Aqueous extract of C. papaya leaf at a 200 

µg/mL concentration showed anti-dengue activity 

and was examined via immunoblotting and flow 

cytometry. The aqueous extract significantly 

decreased the envelope and non-structural (NS1) 

proteins expression in dengue virus (DENV)-

infected THP-1 cells [42]. Another study 

displayed the activity of aqueous C. papaya 

extracts against the dengue virus. The antiviral 

effects of extracts were evaluated  In vitro in 

Vero cells using foci forming unit reduction 

assay (FFURA) and demonstrated a significant 

reduction in foci formation, in addition, the MTT 

cytotoxicity assay confirmed the cytotoxic 

activity of papaya aqueous extracts against virus-

infected Vero cells with an IC50 value of 137.6 

µgmL-1 and selective index value of 75.85 [43]. 

Another recent study revealed that papaya fruit 

pulp has been recently reported to exert antiviral 

activity against Zika virus in vitro with IC50 of 

0.3 mg/mL[44]. 

2.2.5. Anti-ulcerogenic activity  

Methanolic extract of Carica papaya seeds 

showed a high gastroprotective activity in rat 

models with gastric ulcers induced by ethanol 

and indomethacin and chronic ulcer induced by 

acetic acid. A dose of 500 mg/kg showed the 

most significant reduction of the gastric lesion. 

Moreover, the methanolic extract showed 

systemic action, increasing mucus production and 

depleting gastric acidity [45]. Another study 

revealed that the aqueous extract of C. papaya 

unripe fruits significantly reduced gastric mucosa 

lesions in rat modes. A dose of 4.5 mL/kg of the 

decoction reduced the ulcer score significantly in 

both HCl/ethanol and indomethacin-induced 

gastric lesions [46]. 

2.2.6. Anti-hypertensive activity  

The methanolic extract of Carica papaya 

leaves at a dose of 100 mg/kg twice daily elicited 

an inhibitory action on the angiotensin-

converting enzyme. The antihypertensive activity 

was evaluated in vivo on hypertensive rats in 

comparison with enalapril. Polyphenolic 

compounds such as caffeic acid, ferulic acid, 

gallic acid, and flavonoid compounds like 

quercetin, rutin, nicotiflorin, clitorin, and 

manghaslin were identified in the extract and the 

study believed that the identified compounds may 

contribute to the extract’s antihypertensive 

activity [47]. 

2.2.7. Hypoglycemic activity  

A study reported that oral administration of 

C. papaya leaves chloroformic extract at doses of 

31 and 62 mg/kg induced a decrease in the blood 

glucose levels in streptozotocin-induced diabetic 

rats [48]. After administration of C. papaya 

leaves ethanolic extract at doses of 50,150 and 

300 mg/kg to streptozotocin-induced diabetic 

mice, a significant decline in blood glucose level 

(101. 48) was observed as compared to the 

hyperglycemic level in diabetic animals (197.84 

mg/dL) and standard drug Glucophage (101.34 

mg/dL) which proved the hypoglycemic effect of 

the extract [49]. The aqueous extracts of the 

leaves and the roots of C. papaya have 

remarkable hypoglycemic activity. At a dose of 

400 mg/kg body weight, aqueous extract of C. 

papaya leaves decreased the blood glucose levels 

in alloxan-induced diabetic rats as compared with 

glibenclamide as a control [50, 51]. In addition, 
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The yield of the concentrated aqueous extract of 

C. papaya roots was further suspended in ethyl 

acetate and analyzed via GC-MS and the analysis 

revealed the presence of phytoconstituents, 

namely, hexadecanoic acid; methyl ester, 10-

octadecenoic acid; methyl ester, ergosta-5,22- 

dien-3-ol acetate (3β, 22Ε), dianhydromannitol, 

methyl-11- hexadecanoic, 

1,1,3,3,5,5,7,7,9,9,11,11 

dodecamethylhexasiloxane and octadecanoic 

acid; methyl ester. Those phytoconstituents in the 

aqueous extract ameliorated hyperglycemia by 

decreasing the fasting blood glucose 

concentration in alloxan-induced diabetic rats by 

30.95% [27, 52].  

2.2.8. Anti-gout activity  

Aqueous extract of C. papaya leaves had 

inhibitory activity against xanthine oxidase 

enzyme which catalyzes the metabolism of 

hypoxanthine and xanthine into uric acid leading 

to a medical condition known as gout. The 

inhibitory effect on xanthine oxidase was 

measured spectrophotometrically at 295 nm 

under the aerobic condition and showed that the 

aqueous extract of C. papaya exhibited inhibitory 

activity against xanthine oxidase compared with 

allopurinol as a control [53]. 

2.2.9. Analgesic activity  

The analgesic activity of papaya leaves 

extracts (n-Hexane, ethyl acetate, and ethanol) 

was investigated via an acetic acid-induced pain 

technique on experimental mice. All extracts at 

the doses of 0.175, 0.35, and 0.70 mg/kg body 

weight induced a notable analgesic activity in 

mice, and the ethanolic extract showed the best 

activity at a dose of 0.70 mg/kg body weight 

compared to aspirin as a control [54]. 

2.2.10. Diuretic activity  

At an oral dose of 10 mg/kg, an aqueous root 

extract of C. papaya showed a diuretic activity 

via increasing the urinary output in adult male 

Sprague–Dawley rats. The extract’s activity was 

74% of the activity of the equivalent dose of 

hydrochlorothiazide which was used as a control 

[55]. 

2.2.11. Anti-thrombocytopenic activity  

The bioactive compound campaign was 

isolated from the alkaloidal fraction of C. papaya 

leaves and administered at a dose of 2 mg/kg for 

20 days to busulfan-induced thrombocytopenic 

Wistar rats.                                    

The anti-thrombocytopenic activity was 

assessed by monitoring the blood platelet count 

and the findings showed that the campaign 

exhibited potent activity in sustaining the platelet 

counts up to 555.50 ± 85.17 ×109 /L with no 

acute toxicity [56]. Another study detected the 

presence of myricetin, caffeic acid, trans-ferulic 

acid, and kaempferol via UPLC-qTOF/MS in the 

aqueous papaya leaves extract which exhibited a 

significant increase in the thrombocytic count 

through oral administration to thrombocytic rats 

[10]. 

2.2.12. Anti-fungal activity  

Aqueous extract of crushed C. papaya leaves 

showed an in vitro antifungal activity against 

different types of saprophytic fungi, 

dermatophytes fungi, and yeast. The antifungal 

activity was observed in four saprophytic fungi 

namely; Penicillium sp, Aspergillus flavus, 

Aspergillus niger, and Rhizopus with an 

inhibition zone range of 15-20 mm and a 

minimum inhibitory concentration (MIC) range 

of 120-160 mg/mL. For dermatophytes fungi, the 

activity was observed against two fungi namely; 

Microsporum canis and Trichophyton 

mentagrophytes with an inhibition zone range of 

16-20 mm and MIC range of 180-320 mg/mL. In 

the case of yeast, the activity was observed 

against all Candida species including Candida 

albicans, Candida albicans ATCC 0383, Candida 

galbrata, Candida tropicalis, and Candida kruzei 
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with an inhibition zone range of 12-20 mm and 

MIC range of 80-200 mg/mL. All activities were 

compared with the antifungal drug Greseiofulvin 

as control which gave an inhibition zone around 

>20 mm in almost all tested fungi [57]. In 

another study, silver nanoparticles containing an 

aqueous extract of C. papaya leaves showed 

antifungal activity against Candida albicans and 

Aspergillus fumigatus with zones of inhibition of 

13 mm and 11 mm respectively [58]. 

Furthermore, danielone is a phytoalexin 

compound isolated from papaya fruit and was 

reported to exhibit high antifungal activity 

against Colletotrichum gloesporioides pathogenic 

fungus [29]. 

2.2.13. Hepatoprotective activity   

Aqueous extract of C. papaya leaves was 

tested in vivo for its hepatoprotective activity on 

rats via CCl4-induced liver damage and was 

administered subcutaneously with 75mg/kg CCl4 

after 48 h. At a dose of 400 mg/kg/day, C. 

papaya aqueous extract showed a maximum 

hepatoprotective activity by decreasing the 

elevation of serum liver enzyme markers of acute 

hepatocellular injury (ALT, AST, ALP, serum 

MDA, and bilirubin) and the results were 

confirmed histologically [59]. Furthermore, the 

aqueous extract of unripe C. papaya fruits 

induced a decline in the elevated serum levels of 

liver enzyme markers in CCl4 and 

acetaminophen-induced liver toxicity in rats at 

doses of 100 and 300 mg/kg respectively [60]. In 

addition, aqueous extracts of C. papaya seeds at a 

dose of 400 mg/kg also decreased the serum 

levels of enzyme biomarkers of acute 

hepatocellular injury induced by CCl4 in rats and 

the improvement result were confirmed via 

monitoring the hepatic histological changes [61]. 

2.2.14. Anti-hyperlipidemic activity  

At a dose of 400 mg/kg, an aqueous extract 

of C. papaya leaves reduced the elevated 

triglycerides and cholesterol levels in alloxan-

induced diabetic rats [51]. In addition, C. papaya 

methanolic seeds extract at a dose of 200 mg/kg 

decreased the serum levels of cholesterol, 

triglycerides, and HDL showing an anti-

hyperlipidemic activity against in vivo Triton 

X100 and atherogenic diet-induced 

hyperlipidemia Albino Wistar rats [62]. 

Additionally, the aqueous ethanol extract of 

papaya leaves was assayed quantitatively for its 

polyphenolic content after being extracted by 

different methods. Microwave-assisted extraction 

(MAE) possessed the highest polyphenols 

content (29.99 mg/g) and showed an anti-

hyperlipidemic activity in hyperlipidemic rats 

[63]. 

2.2.15. Antibacterial activity 

At a dose of 200 µg/mL, silver nanoparticles 

of aqueous extract of C. papaya leaves showed a 

substantial antibacterial activity against 

Staphylococcus aureus via the agar cup plate 

method with an inhibition rate of 2.9 cm, in 

addition, it showed a moderate activity at the 

same dose against Bacillus subtilis, Proteus 

vulgaris and least against Escherichia coli with 

inhibition rates of 2.7, 2.5 and 1.9 cm 

respectively in comparison with streptomycin as 

a control [64]. In another study, n-hexane fraction 

of C. papaya leaves at a dose of 400 mg/mL 

showed a more significant antibacterial activity 

against methicillin-resistant Staphylococcus 

aureus (MRSA) than ethyl acetate fractions and 

n-butanol fractions with a zone of inhibition of 

18.23±1.12 mm [65]. 

2.2.16. Antioxidant activity  

The free radical scavenging activity was 

tested in-vitro via the DPPH assay technique. 

Ethanolic extract of C. papaya leaves (wild 

species) showed a scavenging activity with an 

IC50 of 53.68 µg/ ml compared with ascorbic acid 

as a standard which possessed an IC50 of 40.24 
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µg/ mL [66]. Another study tested the antioxidant 

activity of the methanolic, aqueous, and 

petroleum ether extracts of C.papaya leaf and it 

was found that all three extracts showed a good 

scavenging activity. The IC50 values of C. 

papaya were 247, 262.18 μg/mL, and 171.52 

μg/mL for aqueous, methanol, and petroleum 

ether respectively [67]. Methanol extract of 

C.papaya seeds at a concentration of 1 mg/mL 

concentration inhibited at least 50% of DPPH 

radical. The study believed that the activity was 

due to the high polyphenol and flavonoid content 

in the methanolic extract compared to the hexane 

one [68]. The total phenolic and flavonoid 

contents were assessed in another study on 

different papaya leave extracts and the 

methanolic extract showed the highest phenolic 

and flavonoid content with a reported phenolic 

content of 13.7 mg/g as gallic acid equivalent and 

21.60 mg/g as quercetin equivalent for the 

flavonoid content. The methanolic extract 

exhibited a free radical scavenging activity with 

an IC50 of 80 µg/mL using the DPPH assay [69]. 

2.2.17. Contraceptive activity 

The aqueous extract of C. papaya seeds was 

assessed for its contraceptive activity in vivo on 

female Albino rats. The rats were treated with 

200 mg/kg of the aqueous extract and the activity 

was daily monitored. The results showed that the 

aqueous extract exhibited a significant decrease 

in progesterone level and a disruption in the 

pattern of the oestrus cycle. In addition, the 

histological analysis of the utero-ovarian tissue 

showed marked alterations. All these findings 

prove that the aqueous extract of papaya affects 

fertility and implantation and confirms its 

contraceptive potential [70]. 

2.2.18. Immunomodulatory activity 

Aqueous extract of C. papaya leaf was found 

to have an immunity-enhancing activity via in 

vitro screening. The aqueous extracts 

significantly increased the levels of prostaglandin 

E2 (PGE2) and nitric oxide (NO) by adjusting the 

activity of nitric oxide synthase and cyclo-

oxygenase-2 enzymes. The aqueous extract also 

activated the extracellular signal-regulated kinase 

(ERK) and c-Jun N-terminal kinase (JNK) 

pathways in macrophages. This led to an increase 

in the production of pro-inflammatory cytokines 

which illustrates the immunity-enhancing 

potential of the extract [9]. 

Conclusion  

A substantial literature review on Carica 

papaya has revealed the presence of a variety of 

chemical constituents. Phenolic acids, fatty acids, 

flavonoids, alkaloids, isothiocyanates, and sterols 

were the major compounds found in different 

parts of Carica papaya. In addition, the current 

literature review displayed the biological studies 

performed on the different extracts and the 

isolated compounds from different parts of 

Carica papaya that proved a high biological 

activity against different types of diseases as the 

studies focused on assessing anti-inflammatory, 

anti-cancer, anti-protozoal, anti-microbial, anti-

oxidant, anti-cancer, anti-diabetic, anti-fungal, 

anti-hyperlipidemic, anti-thrombocytopenic, anti-

viral, anti-gout, anti-hypertensive, analgesic and 

hepato-protective activities, contraceptive and 

immunomodulatory activities. This review 

provides an extensive perception of the 

phytochemistry and the biology of Carica 

papaya, which may open the door for developing 

new studies on isolating other compounds from 

this species and understanding their mechanism 

for the various previously reported biological 

activities and serve in discovering alternative 

medication for different health problems. 

Declarations 

Ethics approval and consent to participate  

Not Available. 

Availability of data and materials  



Secondary Metabolites from Carica papaya, and its Biological Activities 349 

Not available  

Competing interests  

The authors declare that they have no 

competing interests. 

Consent to publish  

Not available. 

Funding Statement 

No funding source was received. 

Authors’ contributions 

All authors contributed to the study's 

conception and design. Material preparation, data 

collection, and analysis. The first draft of the 

manuscript was written by Amr Adel and all 

authors commented on previous versions of the 

manuscript. All authors read and approved the 

final manuscript. 

3. References 

1.  Badillo VM. Monografía de la familia 

Caricaceae. Venezuela: Univ. Central; 1971. 221 

p.  

2.  Badillo VM. Vasconcella St.-Hil.(Caricaceae) 

con la rehabilitacion de este ultimo. Ernstia. 

2000;10:74–9.  

3.  Ding P. Tropical Fruits. Encycl Appl Plant Sci. 

2017;3:431–4. DOI:10.1016/B978-0-12-

394807-6.00185-4 

4.  Siar S, Geronimo S, Sierra Z, Sci VV-PJC, 1998 

U. Cytology of Carica papaya, Carica cauliflora, 

and their F 1 interspecific hybrids. Philipp J 

Crop Sci. 1998;23(2):91–6.  

5.  Aravind G, Bhowmik D, Duraivel S, Harish G. 

Traditional and Medicinal Uses of Carica 

papaya. J Med Plants Stud. 2013;1(1):7–15.  

6.  Kanhoba Ranchoddas Kirtikar; Baman Das 

Basu; Ethelbert Blatter. Indian Medicinal Plants. 

Dehra Dun, India: Lalit Mohan Basu; 1998. 

1097–1099 p.  

7.  Vidya sala A. Carica papaya. In: Ramankutty C, 

editor. Indian medicinal plants: a compendium 

of 500 species. Hyderabad: Orient Longman Pvt 

Ltd; 2005. 383–384 p.  

8.  Canini A, Alesiani D, D’Arcangelo G, 

Tagliatesta P. Gas chromatography-mass 

spectrometry analysis of phenolic compounds 

from Carica papaya L. leaf. J Food Compos 

Anal. 2007;20(7):584–90. 

DOI:10.1016/j.jfca.2007.03.009 

9.  Hyun S Bin, Ko MN, Hyun CG. Carica papaya 

leaf water extract promotes innate immune 

response via mapk signaling pathways. J Appl 

Biol Chem. 2021;64(3):277–84. 

DOI:10.3839/jabc.2021.038 

10. Anjum V, Arora P, Ansari SH, Najmi AK, 

Ahmad S. Antithrombocytopenic and 

immunomodulatory potential of metabolically 

characterized aqueous extract of carica papaya 

leaves. Pharm Biol. 2017;55(1):2020–5. 

DOI:10.1080/13880209.2017.1345953 

11. Khan, Zahiruddin S, Ibrahim M, Basist P, 

Gaurav, Parveen R, et al. Thin layer 

chromatography-mass spectrometry 

bioautographic identification of free radical 

scavenging compounds and metabolomic profile 

of Carica papaya Linn. fruit and seeds using 

high-performance thin-layer chromatography, 

gas chromatography-mass spectrometry, and 

ultra-performance liquid chromatography-mass 

spectrometry. Pharmacogn Mag. 2021;17(5):21. 

DOI:10.4103/PM.PM_326_20 

12. Iyappan G, Daniel D, Poovanalingam T. 

Ascertaining the photo components in the crude 

ethanolic extracts of Carica papaya seeds by 

GC-MS. World J Pharm Pharm Sci. 

2014;3(9):942–9, 8 pp.  

13. Igwe O. Chemical Constituents of the Leaf 

Essential Oil of Carica papaya From southeast 

Nigeria and Its Antimicrobial Activity. Int J Res 

Pharm Chem. 2015;5(1):77–83.  

14. Akhila S, Vijayalakshmi NG. Phytochemical 



Adel et al., Arch Pharm Sci ASU 5(2): 331-353 
 

350 

Studies on Carica Papaya Leaf Juice. Int J 

Pharm Sci Res. 2015;6(2):880–3. 

DOI:10.13040/IJPSR.0975-8232.6(2).880-83 

15. Nugroho A, Heryani H, Choi JS, Park H. SC. 

Asian Pac J Trop Biomed. 2017; 

DOI:10.1016/j.apjtb.2016.12.009 

16. Hariono M, Julianus J, Djunarko I, Hidayat I, 

Adelya L, Indrayani F, et al. The Future of 

Carica papaya Leaf Extract as an Herbal 

Medicine Product. Mol 2021, Vol 26, Page 

6922. 2021;26(22):6922. 

DOI:10.3390/MOLECULES26226922 

17. Julian T, De Meiri M, Zimmermann S, 

Ebrahimi SN, Kaiser M, Neuburger M, et al. 

HPLC-based activity profiling for 

antiplasmodial compounds in the traditional 

Indonesian medicinal plant Carica papaya L. J 

Ethnopharmacol. 2014;155(1):426–34. 

DOI:10.1016/j.jep.2014.05.050 

18. Van DTT, Cuong DH, Lien GTK, Yen PH. 

Phytochemical study of the ethyl acetate extract 

of male Carica papaya flowers from Quang Nam 

– Da Nang. Vietnam J Chem. 2020;58(2):145–

50. DOI:10.1002/vjch.201900029 

19. Julian T, Oufir M, Hamburger M. 

Quantification of the antiplasmodial alkaloid 

campaign in papaya (Carica Papaya) leaves. 

Planta Med. 2014;80(13):1138–42. 

DOI:10.1055/s-0034-1382948 

20. Tambe VS, Waichal DD, Chanshetty RR. 

Bioactivity Enhanced Isolated Carpaine from 

Carica papaya Leaves for Platelet Stimulating 

Activity. Indian J Pharm Sci. 2021;83(4):723–

31. DOI:10.36468/PHARMACEUTICAL-

SCIENCES.823 

21. Wang X, Hu C, Ai Q, Chen Y, Wang Z, Ou S. 

Isolation and identification campaign in carica 

papaya L. Leaf by HPLC-UV method. Int J 

Food Prop. 2015;18(7):1505–12. 

DOI:10.1080/10942912.2014.900785 

22. Govindachari TR, Pai BR, Narasimhan NS. 

pseudoCarpaine, a new alkaloid from Carica 

papaya L. J Chem Soc. 1954;(0):1847–9. 

DOI:10.1039/JR9540001847 

23. Khuzhaev VU, Aripova SF. Pseudocarpaine 

from Carica Papaya. Chem Nat Compd 2000 

364. 2000;36(4):418–418. 

DOI:10.1023/A:1002869603568 

24. Shahab Uddin Ahmed, Al-Mansur M. A, Yunus 

Ahmed, M. H. Sohrab AMSC and CMH. 

Phytochemical and Biological investigation of 

Carica papaya. Dhaka Univ J Sci. 

2010;58(58(2)):265–8.  

25. Khaled NR, Gerda F. Anticancer Activity of 

Carica papaya Extracts in vito and 

Phytochemical Analysis. Greener J Pharm 

Pharmacol. 2018;1(1):001–5. 

DOI:10.15580/gjpp.2013.1.eb08091310 

26. Al-Seadi HL, Sabti MZ, Taain DA. GC-MS 

Analysis of Papaya Leaf Extract (Carica Papaya 

L.). IOP Conf Ser Earth Environ Sci. 

2021;910(1):012011. DOI:10.1088/1755-

1315/910/1/012011 

27. Ezekwe SA, Chikezie PC. GC-MS Analysis, 

Hypoglycemic Activity of Aqueous Root 

Extract of Carica papaya and Its Effects on 

Blood Lipid Profile and Hepatorenal Tissues 

Biomarkers of Diabetic Rats. J Diabetes Metab. 

2017;08(05). DOI:10.4172/2155-6156.1000740 

28. Nakamura Y, Yoshimoto M, Murata Y, 

Shimoishi Y, Asai Y, Eun YP, et al. Papaya seed 

represents a rich source of biologically active 

isothiocyanate. J Agric Food Chem. 

2007;55(11):4407–13. DOI:10.1021/jf070159w 

29. Echeverri F, Torres F, Quiñones W, Cardona G, 

Archbold R, Roldan J, et al. Danielone, a 

phytoalexin from papaya fruit. Phytochemistry. 

1997;44(2):255–6. DOI:10.1016/S0031-

9422(96)00418-9 

30. Owoyele B V., Adebukola OM, Funmilayo AA, 

Soladoye AO. Anti-inflammatory activities of 

ethanolic extract of Carica papaya leaves. 

Inflammopharmacology. 2008;16(4):168–73. 

DOI:10.1007/s10787-008-7008-0 



Secondary Metabolites from Carica papaya, and its Biological Activities 351 

31. Amazu LU, Azikiwe CCA, Njoku CJ, Osuala 

FN, Nwosu PJC, Ajugwo AO, et al. 

Antiinflammatory activity of the methanolic 

extract of the seeds of Carica papaya in 

experimental animals. Asian Pac J Trop Med. 

2010;3(11):884–6. DOI:10.1016/S1995-

7645(10)60212-X 

32. Nafiu AB, Rahman MT. Anti-inflammatory and 

antioxidant properties of unripe papaya extract 

in an excision wound model. Pharm Biol. 

2015;53(5):662–71. 

DOI:10.3109/13880209.2014.936470 

33. Vuong Q V., Hirun S, Chuen TLK, Goldsmith 

CD, Murchie S, Bowyer MC, et al. Antioxidant 

and anticancer capacity of saponin-enriched 

Carica papaya leaf extracts. Int J Food Sci 

Technol. 2015;50(1):169–77. 

DOI:10.1111/ijfs.12618 

34. Nisa FZ, Astuti M, Murdiati A, Haryana SM. 

Anti-proliferation and apoptosis induction of 

aqueous leaf extract of Carica papaya L. On 

human breast cancer cells MCF-7. Pakistan J 

Biol Sci. 2017;20(1):36–41. 

DOI:10.3923/pjbs.2017.36.41 

35. Pandey S, Walpole C, Shaw PN, Cabot PJ, 

Hewavitharana AK, Batra J. Bio-guided 

fractionation of papaya leaf juice for delineating 

the components responsible for the selective 

anti-proliferative effects on prostate cancer cells. 

Front Pharmacol. 2018;9(NOV):1–10. 

DOI:10.3389/fphar.2018.01319 

36. Prado SBR Do, Ferreira GF, Harazono Y, Shiga 

TM, Raz A, Carpita NC, et al. Ripening-induced 

chemical modifications of papaya pectin inhibit 

cancer cell proliferation. Sci Rep. 2017;7(1):1–

17. DOI:10.1038/s41598-017-16709-3 

37. Nguyen T, Parat M-O, Hodson M, Pan J, Shaw 

P, Hewavitharana A. Chemical Characterization 

and in Vitro Cytotoxicity on Squamous Cell 

Carcinoma Cells of Carica Papaya Leaf Extracts. 

Toxins (Basel). 2015;8(1):7. 

DOI:10.3390/toxins8010007 

38. Melariri P, Campbell W, Etusim P, Smith P. 

Antiplasmodial properties and bioassay-guided 

fractionation of ethyl acetate extracts from 

Carica papaya leaves. J Parasitol Res. 

2011;2011. DOI:10.1155/2011/104954 

39. Raith M, De Mieri M, Julianti T, Neuburger M, 

Brun R, Kaiser M, et al. HPLC-based activity 

profiling for antiplasmodial compounds in the 

traditional Indonesian medicinal plant Carica 

papaya L. J Ethnopharmacol. 2014;155(1):426–

34. DOI:10.1016/j.jep.2014.05.050 

40. Jiménez-Coello M, Guzman-Marín E, Ortega-

Pacheco A, Perez-Gutiérrez S, Acosta-Viana 

KY. Assessment of the anti-protozoal activity of 

crude Carica papaya seed extract against 

Trypanosoma cruzi. Molecules. 

2013;18(10):12621–32. 

DOI:10.3390/molecules181012621 

41. Wabo PJ, Ngankam NJD, Bilong BCF, Mpoame 

M. A comparative study of the ovicidal and 

larvicidal activities of aqueous and ethanolic 

extracts of pawpaw seeds Carica papaya 

(Caricaceae) on Heligmosomoides bakeri. Asian 

Pac J Trop Med. 2011;4(6):447–50. 

DOI:10.1016/S1995-7645(11)60123-5 

42. Sharma N, Mishra KP, Chanda S, Bhardwaj V, 

Tanwar H, Ganju L, et al. Evaluation of the anti-

dengue activity of Carica papaya aqueous leaf 

extract and its role in platelet augmentation. 

Arch Virol. 2019;164(4):1095–110. 

DOI:10.1007/s00705-019-04179-z 

43. Salim F, Abu NA, Yaakob H, Kadir L, Zainol 

N, Taher Z., et al. Interaction of Carica Papaya 

Leaves Optimum Extract on Virus Dengue 

infected cells. Sci Int. 2018;30(3):437–41.  

44. Haddad JG, Carcauzon V, Kalamouni O El, 

Desprès P, Garcia C, Remize F, et al. Papaya 

Fruit Pulp and Resulting Lactic Fermented Pulp 

Exert Antiviral Activity against Zika Virus. 

Microorganisms. 2020;8(9):1–11. 

DOI:10.3390/MICROORGANISMS8091257 

45. Pinto LA, Cordeiro KW, Carrasco V, Carollo 



Adel et al., Arch Pharm Sci ASU 5(2): 331-353 
 

352 

CA, Cardoso CAL, Argadoña EJS, et al. 

Antiulcerogenic activity of Carica papaya seed 

in rats. Naunyn Schmiedebergs Arch Pharmacol. 

2015;388(3):305–17. DOI:10.1007/s00210-014-

1069-y 

46. Owoyele B V, Gbago AF, Ashaolu OS. 

Gastroprotective effects of aqueous extract of 

unripe Carica papaya fruit in rats. Pacific J Med 

Sci. 2013;11(2):2–11.  

47. Brasil GA lexandr., Ronchi SN asciment., do 

Nascimento AM arque., de Lima EM irand., 

Romão W, da Costa HB arcello., et al. 

Antihypertensive effect of Carica papaya via a 

reduction in ACE activity and improved 

baroreflex. Planta Med. 2014;80(17):1580–7. 

DOI:10.1055/s-0034-1383122 

48. Juárez-Rojop IE, Tovilla-Zárate CA, Aguilar-

Domínguez DE, Fuente LFR la, Lobato-García 

CE, Blé-Castillo JL, et al. Phytochemical 

screening and hypoglycemic activity of Carica 

papaya leaf in streptozotocin-induced diabetic 

rats. Rev Bras Farmacogn. 2014;24(3):341–7. 

DOI:10.1016/j.bjp.2014.07.012 

49. Sobia K, Javaid MA, Ahmad MS, Rehmatullah 

Q, Hina G, Iram B, et al. Assessments of 

phytochemicals and hypoglycemic activity of 

leaves extracts of Carica papaya in diabetic 

mice. Int J Pharm Sci Res. 2016;7(9):3658.  

50. Ayoola PB, Adeyeye A, State O. Phytochemical 

and Nutrient Evaluation of Carica Papaya ( 

Pawpaw ) Leaves. Int J Res Rev Appl Sci. 

2010;5:325–8.  

51. Maniyar Y, Bhixavatimath P. 

Antihyperglycemic and hypolipidemic activities 

of aqueous extract of Carica papaya Linn. leaves 

in alloxan-induced diabetic rats. J Ayurveda 

Integr Med. 2012;3(2):70–4. DOI:10.4103/0975-

9476.96519 

52. Solikhah TI, Setiawan B, Ismukada DR. 

Antidiabetic Activity of Papaya Leaf Extract 

(Carica Papaya L.) Isolated with Maceration 

Method in Alloxan-Induces Diabetic Mice. Syst 

Rev Pharm. 2020;11(9):774–8. 

DOI:10.31838/SRP.2020.9.109 

53. Azmi SMN, Jamal P, Amid A. Purification of 

xanthine oxidase inhibitor from carica papaya 

leaves using reversed-phase flash column 

chromatography (RPFCC) - High-performance 

thin-layer chromatography (HPTLC). Aust J 

Basic Appl Sci. 2012;6(1):117–22.  

54. Hasimun P, Suwendar, Ernasari GI. Analgetic 

Activity of Papaya (Carica papaya L.) Leaves 

Extract. Procedia Chem. 2014;13:147–9. 

DOI:10.1016/j.proche.2014.12.019 

55. Sripanidkulchai B, Wongpanich V, 

Laupattarakasem P, Suwansaksri J, 

Jirakulsomchok D. Diuretic effects of selected 

Thai indigenous medicinal plants in rats. J 

Ethnopharmacol. 2001;75(2–3):185–90. 

DOI:10.1016/S0378-8741(01)00173-8 

56. Zunjar V, Dash RP, Jivrajani M, Trivedi B, 

Nivsarkar M. Antithrombocytopenic activity of 

campaign and alkaloidal extract of Carica 

papaya Linn. leaves in busulfan induced 

thrombocytopenic Wistar rats. J 

Ethnopharmacol. 2016;181:20–5. 

DOI:10.1016/j.jep.2016.01.035 

57. Sherwani SK, Bokhari TZ, Nazim K, Gilani SA, 

Kazmi SU. Qualitative Phytochemical Screening 

and Antifungal Activity of Carica Papaya Leaf 

Extract Against Human and Plant Pathogenic 

Fungi. Int Res J Pharm. 2013;4(7):83–6. 

DOI:10.7897/2230-8407.04718 

58. Prabakaran P. Green Nanosilver : a Potent 

Antifungal for Urinary Tract. Int J Res Pharm 

Nano Sci. 2014;3(6):552–7.  

59. Mohammed A, Abubakar SA, Sule MS. 

Hepatoprotective effect of aqueous leaf extract 

of Carica papaya Linn. against CCL 4-induced 

hepatic damage in rats. Int J Pharm Sci Rev Res. 

2011;11(2):13–6.  

60. Awodele O, Yemitan O, Ise PU, Ikumawoyi 

VO. Modulatory potentials of aqueous leaf and 

unripe fruit extracts of Carica papaya Linn. 



Secondary Metabolites from Carica papaya, and its Biological Activities 353 

(Caricaceae) against carbon tetrachloride and 

acetaminophen-induced hepatotoxicity in rats. J 

Intercult Ethnopharmacol. 2016;5(1):27–35. 

DOI:10.5455/jice.20160124113528 

61. Adeneye AA, Olagunju JA, Banjo AAF, Abdul 

SF, Sanusi OA, Sanni OO, et al. The aqueous 

seed extract of Carica papaya Linn. Prevents 

carbon tetrachloride-induced hepatotoxicity in 

rats. Int J Appl Res Nat Prod. 2009;2(2):19–32.  

62. Syed M, Rao DS. Evaluation of 

Antihyperlipidemic Activity of Methanolic 

Extract of Carica Papaya Seeds on Wistar Rats. 

Indo Am J Pharm Sci. 2014;1(5):328–32.  

63. Abdel-Halim S, Ibrahim M, Abdel Mohsen M, 

Abou-Setta L, Sleem A, El-Missiry M. The 

influence of the extraction method on 

polyphenols, flavonoids composition and anti-

hyperlipidemic properties of papaya leaves 

(Carica papaya Linn.). Bull Natl Res Cent 2021 

451. 2021;45(1):1–9. DOI:10.1186/S42269-021-

00548-4 

64. Adikay S, Rashmi P, Samyuktha M, Sankeerthi 

K. Evaluation of Anti-Bacterial Efficacy of 

Biologically Synthesized Silver Nanoparticles 

From. Asian J Biochem Pharma Res. 

2015;5(3):56–64.  

65. Muhammad A, Auwal U, Olanitola SO, Lawan 

FD. Antibacterial activity of fractionated 

extracts of Carica papaya leaves and stem bark 

against clinical isolates of Methicillin-Resistant 

Staphylococcus aureus (MRSA). Mod Appl 

Pharm Pharmacol. 2018;1(5):1–5.  

66. Banu KS. Antioxidant Activity of Carica 

Papaya Leaf Extract (Rajasthan Variety). Int J 

Res Appl Sci Eng Technol. 2018;6(3):2259–63. 

DOI:10.22214/ijraset.2018.3524 

67. Mandal S De, Mathipi V, Lalnunmawii E. An 

Investigation of the Antioxidant Property of 

Carica papaya Leaf Extracts from Mizoram, 

Northeast India. Res Rev J Bot Sci. 

2015;4(3):42–5.  

68. Salla S, Sunkara R, Ogutu S, Walker LT, 

Verghese M. Antioxidant activity of papaya seed 

extracts against H2O2 induced oxidative stress 

in HepG2 cells. LWT - Food Sci Technol. 

2016;66:293–7. DOI:10.1016/j.lwt.2015.09.008 

69. Prasad N, Basalingappa KM, Nandini G, Ts G, 

Karthikeyan M, Gnanasekaran A, et al. 

Phytochemical Analysis and Antioxidant 

Properties of Leaf Extracts of Carica Papaya. 

Asian J Pharm Clin Res. 2020;58–62. 

DOI:10.22159/ajpcr.2020.v13i11.38956 

70. Memudu AE, Oluwole TJ. The contraceptive 

potential of Carica papaya seed on oestrus cycle, 

progesterone, and histomorphology of the Utero-

ovarian tissue of adult Wistar rats. JABRA 

Assist Reprod. 2021;25(1):34. 

DOI:10.5935/1518-0557.20200023 

 

 

 


