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ABSTRACT 

The present study aimed to investigate and characterize the bioactive phytocomponents of the 

aqueous extract of ripe pulp of Carica papaya, a tropical fruit widely recognized for its 

nutritional and therapeutic potential. Gas Chromatography–Mass Spectrometry (GC–MS) 

analysis was conducted to identify the chemical constituents present in the extract. Eight 

major compounds were detected, representing a diverse profile of bioactive molecules. The 

most abundant constituent was 1,2,3-propanetriol monoacetate (41.06%), followed by 4H-

pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl (20.81%), D-glycerol-idoheptose (11.83%), 

and dimethylmuconic acid (7.80%). Additional compounds present in lower proportions 

included 2-deoxy-D-galactose (6.35%), isosorbide dinitrate (2.10%), L-glucose (3.55%), and 

3-deoxy-D-mannoic lactone (1.59%). In addition to GC–MS profiling, a qualitative 

phytochemical screening was performed to evaluate the presence of key secondary 

metabolites. The aqueous extract revealed a strong presence of saponins (+++) and a 

moderate concentration of proteins (++). Trace amounts of other phytochemical classes were 

also detected, including flavonoids, reducing sugars, phenolic compounds, alkaloids, 

anthraquinones, phlobatannins, cardiac glycosides, terpenoids, and steroids. These findings 

underscore the diverse phytochemical composition of Carica papaya ripe pulp, which may 

contribute to its reported pharmacological and nutritional benefits. The high abundance of 

glycerol derivatives, pyranones, and other bioactive molecules suggests potential antioxidant, 

antimicrobial, and anti-inflammatory activities. Further studies, including quantitative 

 

International Journal Advanced Research 

Publications 

 

www.ijarp.com     ISSN 2456-9992          Page: 01-14 

 

Research 

Article 

 

 
Volume: 02 

Issue: 02 

Article Received: 18 January 2026,    Article Revised:  07 February 2026,   Published on: 27 February 2026 

*Corresponding Author: Ezekwe Ahamefula Sunday  

Department of Medical Biochemistry, Faculty of Basic Medical Sciences, Rivers State University, Nkpolu 

Oroworukwo, Port Harcourt, Nigeria. 

DOI: https://doi-doi.org/101555/ijarp.9248   
  

http://www.ijarp.com/
http://www.ijarp.com/
https://doi-doi.org/101555/ijarp.9248


                                                  International Journal Advanced Research Publication  

www.ijarp.com                                                                                                                                                                                                                                 
       2 

 

analysis and in vivo biological evaluation, are recommended to validate these findings and 

explore their potential applications in nutraceutical and therapeutic product development. 

 

KEYWORDS: aqueous extracts, ripe pulp, Carica papaya, GC–MS analysis, 

phytochemicals, bioactive compounds. 

 

1.0 INTRODUCTION 

Carica papaya L. (family Caricaceae) is a tropical fruit-bearing plant indigenous to tropical 

America and now widely cultivated in Africa, Asia, and Latin America [1,2]. The genus 

Carica comprises multiple species, but C. papaya remains the most economically and 

nutritionally significant [3]. Traditionally, papaya has been valued for both nutritional and 

medicinal uses, owing to its rich complement of enzymes, vitamins, minerals, and bioactive 

secondary metabolites [4–7,1]. Koul et al. emphasized that Carica papaya is a tropical fruit 

with extensive nutritional, medicinal, and industrial applications extending well beyond 

tropical regions [8]. 

Nutritionally, C. papaya pulp is a powerhouse of vitamins (A, B, C, E, and K), minerals 

(calcium, magnesium, potassium, copper), dietary fiber, and carotenoids such as β-

cryptoxanthin, β-carotene, and lycopene, which are responsible for the characteristic 

coloration of the fruit and possess potent antioxidant activity [9–12]. Also, hypoglycemic, 

hypolipidemic, body weight reduction, hepato- and renal-protective effects of Carica papaya 

unripe pulp, roots and leaves have been studied extensively [10,13–15]. Beyond 

micronutrients, papaya contains diverse secondary metabolites—alkaloids, flavonoids, 

phenolic compounds, glycosides, saponins, tannins, steroids, and terpenoids—that 

collectively contribute to its pharmacological profile [1,16,17]. Devanesan et al. reported that 

Carica papaya leaf–derived silver nanoparticles exhibit potent antimicrobial and anticancer 

activities [18]. Hariono et al. demonstrated that Carica papaya leaf extract effectively inhibits 

SARS-CoV-2 main proteases while showing no significant activity against TMPRSS2 [19]. 

Several studies have documented the therapeutic effects of papaya extracts, including 

antioxidant, antimicrobial, antidiabetic, anticancer, hepatoprotective, immunomodulatory, and 

wound-healing activities [20–24]. Ferreira et al. demonstrated that virus coat protein 

transgenic papaya provided effective control of Papaya ringspot virus in Hawaii, contributing 

to the genetic improvement and stability of papaya varieties relevant to compound 

characterization studies [25]. Enzymes such as papain and chymopapain, quantified through 

LC–MS/MS, are particularly important for proteolysis, digestion, and meat tenderization [26]. 
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Additionally, papaya seeds have demonstrated antimicrobial properties against clinically 

relevant pathogens [27]. Teh et al., Charan et al., and Srikanth et al. reported (via evidence 

syntheses/clinical study) that Carica papaya leaf preparations show therapeutic potential in 

dengue through platelet enhancement and immune modulation [28–30]. Sathyapalan et al. 

demonstrated that Carica papaya leaf extract significantly improved platelet counts and was 

well tolerated in adults with severe dengue-associated thrombocytopenia [31]. Batista et al. 

evaluated edible coatings on post-harvest papaya and found significant improvements in 

physicochemical stability and sensory quality [32]. Dhekney et al. reviewed progress in 

papaya biotechnology, highlighting advances in genetic transformation, disease resistance, 

and crop improvement [33]. Wei and Wing highlighted the successful completion of the 

papaya genome project, providing insights into papaya genetics relevant to crop improvement 

[34]. Babalola et al. reviewed pharmacological activities of Carica papaya and characterized 

papain as a key bioactive enzyme with therapeutic and industrial relevance [35]. Sagadevan 

reviewed medicinal properties of Carica papaya Linn, emphasizing its pharmacological 

potential in inflammatory, oxidative, and infectious diseases [36]. Goriainov et al. analyzed 

papaya seed oils from different regions and reported geographic variation in fatty acid 

composition and bioactive constituents [37]. Barroso et al. evaluated papaya seed oil 

extracted via supercritical CO₂, identifying a profile rich in unsaturated fatty acids with 

potential nutraceutical applications [38]. 

Despite these advances, fewer studies have performed detailed GC–MS profiling of aqueous 

extracts of ripe papaya pulp [39,40]. Most previous work relied on organic solvent extraction 

of leaves or seeds, potentially overlooking hydrophilic bioactives relevant to dietary 

consumption [41]. Therefore, this study focuses on aqueous extraction of the ripe pulp 

followed by GC–MS characterization to better reflect human consumption patterns and to 

profile water-soluble bioactives. Gonsalves discussed the commercialization of transgenic 

papaya, emphasizing agricultural benefits and potential ecological risks associated with GMO 

dissemination [42]. 

 

2.0 Methodology 

Sample Collection, Identification, and Preparation Ripe fruits of Carica papaya were 

harvested from the University’s experimental farm located at Nkpolu Oroworukwo, Port 

Harcourt, Rivers State, Nigeria. The selection criteria for “ripe” included orange to yellow 

skin coloration, slight softness under gentle pressure, and absence of significant blemishes. A 

voucher specimen was authenticated by a food scientist in the Department of Food Science 

http://www.ijarp.com/
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and Technology, Faculty of Agriculture, Rivers State University, and assigned a herbarium 

accession number for future reference. 

Drying, Milling, and Sample Storage Approximately 120 g of the prepared pulp was weighed 

using a triple beam balance (Ohaus model TJ 611, U.S.A./Germany). Drying was conducted 

in an oven at 60 °C until the sample became crispy and moisture-free (i.e. shows constant 

weight), following a modified protocol of Eleyemi (as adapted) [43]. After drying, the pulp 

was pulverized into a fine powder using a Thomas-Wiley milling machine (ASTM D-3182, 

India). The milled powder was sieved through a 3 × 3 mm² wire mesh screen to ensure 

uniform particle size distribution, which improves extraction efficiency and reproducibility. 

The powder was then stored in airtight, screw-capped plastic containers and refrigerated at 

4 °C until further extraction. 

Aqueous Extraction Procedure Twenty-five grams (25 g) of the powdered sample was 

weighed and transferred into a 250 mL stoppered Erlenmeyer flask. To this, 250 mL of 

distilled water was added (yielding a 1:10 w/v ratio). The mixture was agitated to 

homogenize and allowed to stand at ambient temperature for 24 hours to facilitate extraction 

via maceration. Following this period, the suspension was filtered through Whatman No. 24 

filter paper to obtain the aqueous filtrate. The filtrate was concentrated using a rotary 

evaporator (Büchi Rotavapor R-200) under vacuum at 50 °C over 12 hours to remove bulk 

water while preserving thermally labile compounds.  

 

The concentrated residue was further dried in a vacuum desiccator until constant weight to 

yield a dry extract. The yield percentage was calculated as: 

Yield (%) = (Mass of dry extract / Initial mass of powdered sample) × 100. 

In this study, the observed yield was 6.06 %. A portion of the extract was dissolved in ethyl 

acetate (or suitable GC-MS solvent) to prepare for GC–MS injection. 

GC–MS Analysis of Aqueous Extract Instrumentation and Conditions 

Compound identification in the aqueous extract was conducted via GC–MS, following 

standard methods [44,45]. The GC–MS configuration comprised an Agilent 7890A gas 

chromatograph coupled to a 5975C mass selective detector (Agilent Technologies, California, 

U.S.A.). A DB-SMS capillary column (30 m × 0.25 mm internal diameter, 0.25 µm film 

thickness; J & W Scientific, CA, U.S.A.) was employed. 

…(instrument conditions unchanged)… 

Compound Identification 

http://www.ijarp.com/
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Spectral peaks were processed and compared to reference spectra in established libraries 

(NIST 08 and Wiley 7n) [46,47]. Only compounds with reliable match scores and chemical 

plausibility were reported. 

Quantitative Phytochemical Screening Simultaneously, a quantitative phytochemical 

screening was performed using standard chemical tests [48,49]. 

 

3.0 RESULTS  

(i) Chromatogram of GCMS studies of aqueous extract of ripe pulp of Carica papaya. 

(ii) Phytochemical components of the ripe pulp of Carica papaya. 
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(iii) Molecular structures of phytocomponents 
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 Table showing GCMS components of ripe pulp of carica papaya (PAWPAW). 
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Ripe pulp (pawpaw) 

S/N  RT COMPOUND NAME  MOLECULAR 

FORMULA 

MW PEAK 

AREA % 

1  5.289  1,2,3-Propanetriol, 

monoacetate 

C6H8O4 134 41.06 

2  5.451 Isosorbide Dinitrate C6H8N2O8 236 2.10 

3  5.747 4H-Pyran-one, 2,3-dihydro-

3,5-dihydroxy-6-methyl              

C6H10O4 144 20.81 

4  5.874 d-Glycer-d-ido-heptose C7H14O7 210 11.83 

5  5.878 L-Glucose C6H12O6 180 3.55 

6  6.553 2-Deoxy-d-galactose C6H12O5 164 6.35 

7  8.506 Dimethylmuconic acid C8H10O4 170 7.80 

8  10.204 3-Deoxy-d-mannoic lactone C6H10O5 162 1.59 

 

4.0 DISCUSSION 

This study revealed that the aqueous extract of ripe Carica papaya pulp contains significant 

levels of saponins, proteins, flavonoids, alkaloids, terpenoids, and cardiac glycosides, 

consistent with previous findings [1,12]. Saponins, detected abundantly, are known to exert 

anti-inflammatory, cholesterol-lowering, and anticancer effects [22,50]. Proteins present in 

papaya contribute to immune enhancement and metabolic modulation, supporting its 

nutritional and therapeutic potential [10]. 

Flavonoids identified in the extract are potent antioxidants capable of mitigating oxidative 

stress and reducing cellular injury [51,52]. Alkaloids, terpenoids, and cardiac glycosides 

observed here corroborate earlier reports of antimicrobial, antiparasitic, and cardioactive 

activities [53,54]. Steroidal compounds detected may further contribute to bone health and 

hormonal modulation [55]. 

GC–MS analysis identified 1,2,3-propanetriol monoacetate (monoacetin) as the most 

abundant compound, known for antimicrobial and excipient roles in pharmaceutical 

formulations [56]. Other notable compounds included 4H-pyran-one, 2,3-dihydro-3,5-

dihydro-6-methyl (reported anti-inflammatory and antiproliferative activity), 2-deoxy-D-

galactose (linked to modulation of glycosylation processes) [57,58], and isosorbide dinitrate 

(a cardioprotective vasodilator) [54]. The presence of L-glucose and 3-deoxy-D-mannoic 

lactone suggests additional roles in metabolic modulation and sensory properties [59,60]. 

Overall, these findings underscore that Carica papaya ripe pulp is not merely a dietary fruit 

but a functional food source with bioactive compounds capable of conferring cardioprotective, 

antidiabetic, antioxidant, antimicrobial, and anticancer benefits [4,6,26]. The combined 

http://www.ijarp.com/
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evidence positions papaya as a promising candidate for nutraceutical product development 

and drug discovery applications [26]. 

 

5.0 CONCLUSION 

This study has provided substantial evidence supporting the pharmacological potential of the 

aqueous extract of ripe Carica papaya pulp. The quantitative phytochemical screening 

revealed a richness in saponins, proteins, and flavonoids, all of which are associated with 

antioxidant, anticancer, and metabolic regulatory functions. GC-MS analysis confirmed the 

presence of eight key compounds, several of which—such as 1,2,3-propanetriol monoacetate, 

4H-pyran-one, and L-glucose—possess documented antimicrobial, anti-inflammatory, 

cardioprotective, anticancer, and antidiabetic activities. 

The findings suggest that Carica papaya ripe pulp could be further explored as a natural 

therapeutic candidate for managing chronic diseases such as diabetes mellitus, inflammatory 

disorders, cardiovascular disorders, and certain cancers. Its nutritional profile also supports its 

use as a functional food ingredient. Nonetheless, while these results are promising, further 

studies involving in vivo models and clinical trials are needed to validate these bioactivities 

and establish dosage guidelines. 

Given its abundance, affordability, and safety profile, Carica papaya ripe pulp represents an 

underutilized bioresource that could contribute to drug discovery, nutraceutical development, 

and functional food formulation. Future work should focus on isolating, purifying, and 

characterizing these compounds for potential pharmaceutical applications. 
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