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Abstract

ORIGINAL ARTICLE Kantola (Momordica dioica), commonly
known as spiny gourd or teasel gourd, is a
perennial, dioecious climbing plant that belongs
! to the Cucurbitaceae family. It iswidely consumed
in various parts of India and Southeast Asia,
especially during the monsoon season. Although
traditionally valued for its culinary uses, recent
v scientific attention has highlighted its significant
potential in both medicinal and domestic
applicationsduetoitsrich phytochemical profile.
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Author This study presents a detailed examination of the

Akhilesh ChandraVerma chemical composition of Kantola’s fruit, leaves,
Department of Chemistry and stems, focusing on the presence of bioactive
Government Naveen College compounds such asflavonoids, tannins, alkaloids,
Kui-Kukdur, Distt. Kabirdham saponins, phenolic acids, and essential minerals
Chhattisgarh, INDIA including iron, potassium, and calcium. These

compounds are known to exhibit various
pharmacological propertiesincluding antioxidant,
anti-inflammatory, antimicrobial, anti-diabetic,
and hepatoprotective activities. Through qualitative and quantitative analysis, the study also explores
how different parts of the plant differ in composition and potency. The leaves and stems, often discarded
asagricultural waste, are found to contain notabl e concentrations of bioactive components, indicating
their untapped potential in phytotherapeutics and nutraceutical formulations. Furthermore, Kantola’s
utility extends into domestic sectors, where its extracts are traditionally used in food preservation,
pest control, and herbal health remedies. By consolidating traditional knowledgewith modern scientific
findings, this paper aims to provide a comprehensive overview of the plant’s multifunctional value and
to encouragefurther researchinto itsintegration in both medicinal and sustai nable domestic practices.
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Introduction

Kantola(Momordicadioica), dsoknown asspiny gourd or teasd gourd, isaperennid climber belonging
tothefamily Cucurbitaceae. It isnativeto Indiaand widely cultivated in various parts of Asiafor itsedible
fruits. Often consumed as aseasona vegetable during the monsoon, Kantolahastraditionally been usedin
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rurd andtribd diets, valuedfor itstaste, low calorie content, and digestive benefits. Despiteitsrich traditiona
usage, Kantolaremainsunderutilized and rdatively lessexplored intermsof itsscientificandindustrid potential.

Theplantisdioeciousin natureand producessmal, green, spiny fruits, with leavesand stemstypically
discarded as agricultural waste. However, recent studies have begun to investigate the plant’s entire structure
includingleavesand semsfor their phytochemicd richness. Preliminary phytochemical screeningsindicatethe
presence of various bioactive compounds such asflavonoids, sgponins, aka oids, phenolic acids, and essentia
minerds, suggesting significant potentia in pharmacol ogica and therapeutic applications.

Kantolahas shown promisein exhibiting antiinflammatory, antioxidant, antimicrobid, antidiabetic, and
hepatoprotective properties, placingit among theemerging natura resourcesfor modern herba and functiona
food indugtries. Furthermore, itsusesarenot limited to medicina purposesaone; traditiona householdshave
utilized partsof the plant for practical domestic applications such aspest repellents, homeremediesfor skin
infections, and immune-boosting tonics.

This paper aims to investigate the chemical composition of Kantola’s fruit, leaves, and stems, and
eva uatetheir relevancein both the medica and domestic sectors. By combining ethnobotanical knowledge
with modernanalytical insights, this study contributesto the growing recognition of Kantolaasavaluable
component in sustainable health and wellInesssystems.

M ethods

The present study adopted a multidisciplinary approach to evaluate the chemical composition of
Momordicadioica (Kantola) and assessthe practicd relevance of itsfruit, leaves, and semsin both medicina
and domesti c contexts. Themethodsinvolved plant sampl e collection, preparation, phytochemical screening,
quantitativechemica andysis, minerd profiling, and ethnobotanica surveys. Each sepwasdesignedto ensure
comprehensiveand reliable datathat reflect both laboratory findingsand traditiona usage.

A. SampleCollection and I dentification

Fresh and healthy samples of Momordica dioicafruits, leaves, and ssemswere collected during peak
monsoon months (July—August 2024) from organic farms and wild-growing plants in the Janjgir Champa
digtrict of Chhattisgarh, India. The plant specieswere authenticated by acertified botanist from the Department
of Botany, Government PG College, Janjgir. Herbarium specimenswere preserved for future reference. Care
wastaken to collect samplesfrom different plantsto avoid any bias dueto environmenta or genetic variation.
B. SamplePreparation

Collected plant parts (fruit, leaves, and stems) were washed thoroughly with tap water followed by
distilled water to remove dust, debris, and potentia surface contaminants. The cleaned materialswere shade-
dried at room temperature (28-32°C) for 10— 12 days until a constant weight was achieved, ensuring the
preservation of heat-sensitive compounds. After drying, sampleswere pul verized usingamechanical grinder
and passed through a60-mesh sieveto obtain uniform powder. The powdered sampleswerestored in sterile,
ar-tight containersat 4°C until analysis.

C. Préiminary Phytochemical Screening

The presence of mgor phytochemica groupswasdetermined using standard quaitative testsasper the
protocol sdescribed by Harborne (1998), Sofowora (1993), and Trease & Evans(2002). Ethanol and methanol
extractswere prepared by soaking 10 g of powdered samplein 100 mL of solvent for 48 hours, followed by
filtration. Theextractsweretested for:

» Alkaloidsusing Mayer’s and Dragendorff’s reagents.

»  Flavonoidsby theakalinereagent test and Shinodatest.
»  Tanninsusingferric chloridesolution.
>

Saponinsby foam formation test.
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»  Phenoliccompoundshby theferric chloridereaction.
» Seroidsand glycosidesusing Liebermann-Burchard test.

Observationswererecorded based on color change, precipitation, or foam formation, indicating the
presence or absence of specific compounds.

D. Quantitative Estimation of Bioactive Compounds

For adeeper understanding of the therapeutic potentid, quantitative analyses of Tota Phenolic Content
(TPC) and Total Flavonoid Content (TFC) were carried out:

»  Total Phenolic Content (T PC) was determined using the Folin—Ciocalteu colorimetric method. Gallic
acid was used asastandard, and resultswere expressed in mg of gallic acid equivalents (GAE) per
gramof dry weight.

»  Total Flavonoid Content (TFC) wasmeasured using thea uminum chloride col orimetric assay with
guercetin asthereference standard. Resultswere expressed in mg of quercetin equivalents (QE) per
gramof dry weight.

UV-Visible spectrophotometry (Shimadzu UV 1800) was used for absorbance measurements at
appropriatewavelengths (725 nm for TPC and 510 nm for TFC). Each samplewastested intriplicate.
E. MineralAnalyss

Todeterminetheminera content, especialy iron (Fe), calcium (Ca), potassium (K), magnesium (Mg),
and phosphorus (P), dried plant sampleswere subjected to wet digestion using amixture of concentrated
nitric acid and perchl oric acid. Theresulting sol ution was anadyzed using Atomi cAbsorpti on Spectrophotometry
(AAS) and Flame Photometry asper AOAC methods (2016). All analyseswere conducted intriplicateand
calibrated with appropriate standard sol utionsto ensure accuracy.

F.  Antioxidant Assay (DPPH Method)

Theantioxidant activity of the Kantolaextractswas assessed using the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging method. A known concentration of each extract wasmixed withaDPPH solution
and incubated inthedark for 30 minutes. Absorbance was measured at 517 nm. The percentage of radical
scavenging activity wasca culated, and 1 C50 va ueswere determined for comparison betweenfruit, leaf, and
stemextracts.

G.  Ethnobotanical Survey

An ethnobotanical field study wasconducted inrural areasand tribal communitiesof Chhattisgarh to
gather dataon traditional and domestic usesof Kantola. Structured interviewsand questionnaireswere used
to collect information from herbd practitioners (Vaidyas), farmers, and e derly locals (N=42). Thedatawere
classified according to the plant part used, mode of preparation, dosage, and intended health benefit or
domestic application (e.g., pest repdlent, food preservation, fever remedy).
H. Satistical Analysis

All experimentd datawerestdisticdly andyzed usng SPSS softwareverson 22. Resultswere presented
asmean = standard deviation (SD). Oneway Andyssof Variance (ANOVA) wasempl oyed to assessSgnificant
differencesamong thechemica content of different plant parts. A p-vaue< 0.05was considered satisticaly
sonificant.
Results and Discussion

Theresultsobta ned from phytochemica screening, quantitativeestimations, minerd profiling, antioxidant
assays, and ethnobotanical surveysprovided substantia evidencethat Momordicadioica (Kantola) isarich
sourceof medicina and domestic utility compounds. Thefindingshave been organized and discussed under
Separate subsectionsfor clarity and comparison.

September to November 2025 www.amoghvarta.com mpact Factor 180
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and SJIF (2025): 7.842
Bilingual Research Journal



Akhilesh ChandraVerma

ISSN : 2583-3189 (E), 2583-0775 (P) AMOGHVARTA Page No. 178 - 183

Year-05, Volume-05, |ssue-02

A.  Phytochemical Composition
Thepreiminary phytochemica screening reved ed the presenceof awiderangeof secondary metabolites
inall partsof the plant fruit, leaf, and stem. Theintensity of reactionsindicated therelative concentration of
these compounds. Resultsaresummarizedin Tablel.
Tablel: Quditative Phytochemica Composition of Kantola

Compound Group | Fruit| Leaf | Stem
Alkaloids +++ | ++ +
Flavonoids ++ +++ | ++
Tannins + ++ | ++
Saponins ++ ++ |+
Phenols ++ 4+ | ++
Glycosides + ++
Terpenoids + +

(+ low, ++ moderate, +++ high)

Leaveswerefoundto containthe highest level sof phenolic and flavonoid compounds, indi cating greater
antioxidant and anti-inflammatory potential compared tofruitsand stems.
B. Quantitative Estimation of Phenolicand Flavonoid Content

Quantitative assaysrevea ed that theleaves of Kantolahad the highest concentration of tota phenolic
and flavonoid compounds, followed by thefruit and stem. Thesecompoundsaredirectly associated with free
radical scavenging activity and thergpeutic efficacy.

Tablell: TPCand TFC of KantolaPlant Parts

Plant Part | Total Phenolic Content (mg GAE/g) | Total Flavonoid Content (mg QE/Q)
Fruit 385+13 21.2+11
L eaf 524+ 2.1 338+x15
Stem 29.7+0.9 165+ 0.8

Theseresultssupport theuseof leavesin herba infusons, decoctions, andtraditiona remedies, particularly
for treating oxidative stress-related all ments.
C. Antioxidant Activity (DPPH Assay)
The DPPH freeradica scavenging activity confirmed the antioxidant potential of the Kantolaextracts.
The IC,, (the concentration required to inhibit 50% of DPPH radicals) were lowest for theleaf extract,
followed by thefruit and stem, correlating withtheir TPC and TFC levels.
Figure1l: DPPH Radical ScavengingActivity (%) of KantolaExtracts
(Insert graph showing antioxidant % inhibition vs. concentration)

Extract | IC50Value (pg/mL)
Leaf 58.7
Fruit 74.1
Stem 92.5

D. Mineral Content Analysis

Mineral analysisrevealed that all plant parts contained significant quantities of essential minerals,
particularly iron (Fe), calcium (Ca), and potassium (K), which arevital for human metabolism and bone
hedth.
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Tablelll: Mineral Content (mg/100g dry weight)

Mineral Fruit | Leaf | Stem
Iron (Fe) 3.2 46 |2.8
Calcium (Ca) 42.1 |51.4 |383
Potassium (K) 238 | 276 | 215
Magnesium (Mg) | 28.5 |31.2 | 26.8

Theminerd richness, especidly intheleef, justifiesitsuseasadietary supplement in traditiona diets,
especidly inanemia-proneregions.
E. Ethnobotanical Insghtsand DomesticApplications
Ethnobotani cal surveysreved ed widespread domestic and medicinal usesof Kantolaamongtribal and
rurd populations:
» Medicinal Uses: Decoctionsmadefrom leaves are commonly used to treat fevers, stomach ulcers,
and skininfections. Thefruit isconsumed to regulate blood sugar and digestion.
» Domestic Uses: Dried leaf powder isused asanatural pest repellent in food storage containers.
Some househol dsuse boiled |eaf water asanatura disinfectant for cleaning woundsand minor cuts.

Thesetraditional applicationsare consistent with the biochemical evidence gathered inthelab and
support further development of Kantola-based herbal productsand eco-friendly solutions.

F.  ComparativePotential of Plant Parts

Whilethefruitismost commonly consumed, thestudy highlightsthe underutilized va ueof theleaf and
stem. Theledf, in particular, sandsout asarich source of antioxidants, minera s, and theragpeutic compounds,
whilethestem, though lesspotent, till retains moderate medi cina va ue and could beexpl ored for composting
and plant-based extract formulations.

Summary of Findings

»  Leavesof Momordica dioica exhibit thehighest level sof phenolic compounds, flavonoids, minerals,
and antioxidant activity.

»  Thefruitisnutritionally beneficia and commonly used in anti-diabetic and digestiveremedies.

»  Thestem, thoughlessexplored, holds potentid for eco-friendly domestic applicationsand plant-based
bioformulations.

Conclusion

Thisstudy comprehens vely examined the chemica composition of Momordicadioica (Kantola) fruit,
leaf, and stem, emphasizing their medicina va ueand domestic utility. Thefindings confirmthat Kantolaisa
rich source of phytochemicals such asflavonoids, tannins, alkal oids, saponins, and phenolic compounds.
Among thethreeplant parts anal yzed, theleaves emerged asthemost potent, displaying the highest levelsof
phenalics, flavonoids, antioxidant activity, and essentid mineral ssuch ascalcium, potassum, andiron.

Thesebioactive constituentsjustify thetraditional useof Kantolain treating variousaillmentssuch as
digestivedisorders, skininfections, fever, and inflammation. Furthermore, the antioxidant and mineral-rich
profile of theleavesindicatestheir potential in the development of herbal supplementsand nutraceutical
formulations. Thefruit remainsava uabl e dietary component with moderate medicina activity, whilethestems
though currently underutilized can serveasraw materia for devel oping eco-friendly pest repdllentsand compod-
enriching products.
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Ethnobotanica surveysvdidated thelong-sanding traditiond useof Kantolain rura Indian households,
not only for therapeutic applications but al so for practical domestic purposes such asfood preservation and
firg-aid remedies. Theconvergence of scientific andysi sandindigenousknowledge underscorestheimportance
of reevaluating underexplored plantslike Kantolafor their full economic and pharmacol ogica potentid.

Future research may expl oretheisolation and purification of specific active compoundsfrom Kantola,
clinica vaidation of itspharmacol ogica effects, and sustai nabl e processing methodsfor converting agricultural
waste (likeleavesand stems) into val ue-added products. Thefindingsof thisstudy strongly advocatefor the
broader inclusion of Kantolain both modern medicine and domestic practices, aigning with the goal s of
sustai nabledevel opment and holistic hedlth.
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