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Chemical Composition of Moringa L eaf and Drumstick Vegetableand
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Abstract

Moringa oleifera, commonly called the
ORIGINAL ARTICLE drumstick tree, iswidely used intraditional Indian
and African householdsfor both food and healing
purposes. This plant has received considerable
attention in recent yearsdueto itsrich nutritional
’ profile and versatile health benefits. The leaves
and drumsticks (pods) are known to contain awide
range of essential vitamins, minerals, amino acids,
and antioxidants that help in disease prevention

y ¥ and wellness promotion. This paper presents a

. detailed study of the chemical composition of
Author Moringaleavesand drumsticks, highlighting their
Dr.Akhilesh ChandraVerma significance in the medical and domestic sectors.
Government Naveen College The research examines how the plant’s bioactive
Department of Chemistry compounds contribute to anti-inflammatory,

K ui-K ukdur, K abirdham, Chhattisgarh, INDIA antioxidant, anti-diabetic, antimicrobial, and
anticancer properties. Smultaneously, the paper

discusses its domestic applications such as water
purification, nutritional cooking, herbal remedies, and cosmetics. The growing popularity of Moringa
in global food and healthcareindustriesisalso discussed in the light of recent scientific validation. By
exploring both scientific studiesand traditional uses, thisresearch aimsto encourage broader integration
of Moringaintoregular dietary and wellness practices. This comprehensive overview not only promotes
Moringa asa superfood but also emphasizesitsrolein achieving sustainable and affordable healthcare,
especially in underdevel oped regions.
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Introduction

Moringaoleferaisafast-growing, drought-resistant tree nativeto South Asiabut now widely grown
across Africa, South America, and Southeast Asia. Often referred to as the “miracle tree” or “nature’s medicine
cabinet,” Moringa has been used for centuries in Ayurveda and folk medicine for treating a variety of conditions
including inflammation, skin diseases, diabetes, and anemia. Itspopul arity in recent decades has grown not
only duetoitstraditional valuebut aso dueto increasi ng scientific evidence supportingits nutritional and
medicind potential.

Moringaisarich source of nutrients and bioactive compounds. Itsleaves and pods(commonly caled
drumsticks) aremost commonly used in cooking, medicine, and beauity care. Theleavesarehighly nutritious
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and consumed in powdered form, soups, or teas. The podsare popular in South Indian cuisineand known for
their soft texture and mild tastewhen cooked. Moringaisespecially significant in regionssuffering from
malnutrition, asit offersacheap andlocaly avail able sourceof protein, iron, vitamins, and essentid minerals.

With global health challenges such asdiabetes, hypertension, and micronutrient deficiency ontherise,
natural plant-based solutionslike M oringaare gaining attention. Additionally, in domestic settings, itsuse
extendsfromfood to natural cosmetics, household herba remedies, and even water purification. The present
study thusaimsto explore the chemical composition of Moringaleavesand podsin detail and examine how
thesenatural components contributeto applicationsin both the medica and domestic sectors.

Chemical Composition
1. MoringalLeaves
M oringaleavesare nutrient-dense, making them an excellent food supplement. Below isabreakdown
of their chemica components.
» Proteinsand AminoAcids. Moringaleavescontain al 9 essential amino acidsrequired for human
health. Around 27% of dry leaf weight isprotein.

»  Vitamins: Very highinVitamin A (beta-carotene), Vitamin C, and B-complex vitaminssuch asB1
(thiamine), B2 (riboflavin), and B3 (niacin).

» Minerals: Richincacium, potassium, magnesium, zinc, iron, and phosphorus.
» Antioxidants: Flavonoidslike quercetin, kaempferol; phenolic acidslike chlorogenic acid; beta-

Stosterol; and carotenoids.
»  Fiber: Promotesdigestion and hel pscontrol cholesterol levels.
2. Drumstick Pods
Theimmature green pods (drumsticks) are commonly used asavegetable. Their chemica composition
indudes:
» Vitamin C: Enhancesimmunity and skin hedlth.
Dietary Fiber: Improvesdigestion and prevents constipation.
Minerals. Potassium, iron, calcium, and phosphorusin moderate amounts.
Phytochemicals. Includesglucos nolates and i sothi ocyanates, which show anticancer activity.
Water Content: High, making the podshydrating and easily digestible.
Fig. 1. Comparative NutritionlaChart - Morning Leavesvs. Drumsticks
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Applicationsin the Medical Sector
1.  Anti-inflammatory and Antioxidant Activities

One of themost widely recognized benefits of Moringaoleiferaisitsstrong anti-inflammatory and
antioxidant potential. Inflammation is the body’s natural defense mechanism, but chronic inflammation can
lead to seriousdiseaseslikearthritis, asthma, heart disease, and even cancer. M oringaleaves contain bioactive
compounds such asisothiocyanates, flavonoids, and phenolic acids, which have been scientifically provento
reduceinflammationintissuesand organs.

For example, flavonoidslikequercetin presentin Moringareduceinflammation by inhibitinginflammetory
enzymesand preventing therelease of histamines. Thisis particularly beneficia for people suffering from
rheumatoid arthritis, asthma, and ulcerative calitis. Isothiocyanatesin Moringaaso act at thecel lular level to
down-regulate pro-inflammatory markerslike TNF-aand I1L-6. Additionally, antioxidant compoundssuch as
chlorogenic acid and beta-carotene neutrali ze free radi cal sthat cause oxidative stressand premature cell
aging. Thisprocessprotectsorgansliketheliver, kidneys, and skin from damage and hel psmaintain overal
well-being.

Thus, regular intake of Moringa, in the form of tea or powder, can significantly enhance the body’s
natural defenseagaingt inflammation and freeradicals, reducing therisk of chronic diseases.

2. Anti-Diabetic Effects

Diabetesmdlitusisoneof thefastest-growing global hedlth problems. Moringaoleferaoffersanatura
and accessi ble remedy to support diabetes management. The plant contai ns bi oactive substances such as
chlorogenic acid, isothiocyanates, and quercetin, which play asignificant rolein reducing blood sugar levels
andimprovinginsulinsengtivity.

Severd anima and human studies have shown that consuming M oringaleaf powder canlower fasting
blood glucoselevelsand prevent sharp risesin blood sugar after meal s. Chlorogenic acid worksby sowing
down the absorption of sugar in the intestine and reducing the liver’s production of glucose. Isothiocyanates
enhanceinsulin sengtivity by reducing oxidative damageto pancregtic betacells.

For example, inoneclinica study, type 2 diabetic patientswho consumed 7g of Moringaleaf powder
daily for 12 weeksshowed significant improvementsin their glucosetoleranceand HbA 1clevels. Moreover,
thehigh fiber content in M oringaa so d ows carbohydrate digestion and sugar absorption, making it useful in
controlling postprandia (after-medl) blood sugar spikes.

Thus, incorporating Moringainto adiabetic diet could serve as an effective natura adjunct therapy
aongsdetraditiond medication.

3. Antimicrobial Action

Moringaleavesand pods possess remarkabl eantimicrobia and antifungal properties. Extracts made
from these parts of the plant have been tested agai nst awide variety of pathogens, including Staphylococcus
aureus, Escherichiacoli (E. coli), Sdmonellatyphi, and Candidaal bicans. Theseorganismsareresponsible
for many commoninfectionsranging from skinwoundsand urinary tract infectionsto gastrointestina disorders.

Theantimicrobid actionisattributed to the presence of dkaoids, tannins, phenols, andisothiocyanates,
which destroy bacterid cell wallsand inhibit their ability to multiply. For example, when applied topicaly,
Moringaleaf pasteor oil canadinheding minor cuts, skininfections, andinsect bites. Intraditiona medicine,
Moringajuiceisusedtotreat sorethroat, toothache, and digestiveinfections.

Research hasalso indicated that M oringa seed extracts can purify water by eliminating microbial

contaminants, demonstrating both interna and externa antimicrobia applications. ThismakesMoringanot
just ahedlth ad but dso anatura aternativeto chemica antisepticsand disinfectants.
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4.  Cardiovascular Benefits

Heart diseases remain the leading cause of death worldwide, and Moringa offers several natural
compoundsthat support cardiovascular hedlth. Itshigh potass um content, polyphenol s, and antioxidantshelp
reduce the strain on blood vessels, regul ate blood pressure, and lower bad cholesterol levels.

Potassumisessentia for maintaining norma heart rhythmsand fluid ba ance, while polyphenol sprevent
the oxidation of cholesterol that leadsto plague buildup in arteries. Moringa has been shown to reduce LDL
(bad cholesteral) and increase HDL (good cholesterol), hel ping to prevent atherosclerosis.

Additionaly, compoundslikequercetinin Moringaare known to improve blood circul ation and protect
against endothelial dysfunction, whichisakey factor in hypertension and stroke. A study publishedinthe
Journal of Ethnopharmacol ogy found that M oringaextract significantly decreased both systolic and diastolic
blood pressurein hypertensive animal models.

Therefore, regular consumption of Moringaleaf teaor powder can contributeto better heart health,
especialy when combined with abalanced diet and regular exercise.

5.  Anti-Cancer Potential
Recent research hasidentified Moringaasapromising candidatefor cancer prevention and supportive

therapy. The plant contains powerful anti-cancer agents such as niazimicin, benzyl isothiocyanate, and
glucos nolates, which have been found to inhibit the growth and spread of cancer cells.

Niazimicinisknown to suppressthedevel opment of cancerouscellsat thegeneticlevel by deactivating
tumor-promoting enzymes. Benzyl isothiocyanateinterfereswith thecd | division cycleof cancer cdls, particularly
inbreast, prostate, and colon cancers. Additionally, the antioxidant-rich profile of Moringahd psreduce DNA
damage and protectscellsfrom mutation dueto oxidative stress.

Animal studieshave demonstrated that Moringaleaf and seed extracts can significantly reduce tumor
volumeand proliferation rates. While more human trial s are needed to confirm these effects, Moringais
already beingincluded in many cancer-preventivedietsaround theworld. Its potential asanatural chemo
preventive agent addstoitsvaluein holistic healthcare systems.

6.  SupportinMalnutrition and Anemia

Moringaisconsidered anutritional powerhouse, especially beneficia in thefight against malnutrition
andiron-deficiency anemia Theleavesarerichiniron, folicacid, VitaminA, Vitamin C, cacium, and protein,
making them ideal for supporting hea thy growthin children and women, particularly during pregnancy and
lactation.

Iron and Vitamin C work together to boost hemoglobin production and increaseiron absorption, hel ping
to treat and prevent anemia. In many African and South Asian countries, Moringaleaf powder isaddedtothe
meal sof school children and new mothersas part of public health nutrition programs.

Onehundred grams of Moringaleavescan provide over 25% of therecommended daily ironintake,
making it asuitabl e dietary interventionin communitieswhere accessto iron supplementsislimited.

Moreovey, itslow cost, easy cultivation, and resi stanceto drought makeit asustainableand effective
tool intheglobal fight against hunger and nutrient deficiency.
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Mechanism of Moringa’s Medicinal Effects in the
Human Body
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Applications in the Domestic Sector
1. Culinary Uses

» Moringaleaf powder isadded to chapati, soups, smoothies, and ricefor added nutrition.
»  Drumsticksareboiled or curried in disheslike sambhar, stew, and rasam.
2. Herbal Teasand Juices
»  Moringateaadsdigestion andimmunity.
»  Ledf juiceisusedfor fever, somach problems, and boosting energy.
3. Cosmeticsand Skin Care
» Moringaoil isrichin oleic acid and antioxidants, used in sogps, creams, and hair oilsfor moisturizing
and anti-aging benefits.
4, Household Water Purification
»  Crushed Moringaseeds act as coagul ants, removing bacteriaand impuritiesfromturbid water.
5.0rganic Fertilizer and Pest Control
»  Moringaleaves can be composted to enrich soil or used asnatural pest repellents.

Domestic Applications of Moringa
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Discussion

Theresultshighlight therich nutrient density and versatility of Moringa Whiletraditionaly knownasa
home remedy, modern science supportsitswide-ranging benefits. Moringacan play acrucid roleinfighting
mal nutrition, managing chronic diseases, and providing affordable healthcare dternatives, especidly inrura
settings. However, despiteitsbenefits, challenges such aslimited awareness, availability in urban areas, and
underutilizationinformal hedth programs must beaddressed. Moreresearch, cultivation support, and public
campaignsare necessary.

Concluson

Moringa oleifera, often referred to as the “miracle tree,” stands out as one of the most versatile and
beneficial plantsknown to mankind. As presented in this study, itsleaves and drumstick podsarenot just
edible partsof aplant but ared so rich sources of essentid nutrients, powerful phytochemicas, and bioactive
compounds. Thecombination of vitamins, minerals, antioxidants, proteins, and fibersfound in both the |l eaf
and pod makes M oringaauniquefunctional food with far-reaching applicationsin thefield of medicineand
domestic health management.

Fromamedica perspective, Moringahas proven efficacy in reducing inflammation, controlling blood
sugar, boostingimmunity, lowering cholesterol, and even exhibiting anti-cancer properties. Itsantimicrobial
and antioxidant activitiesfurther add to itspotentia in preventive hedthcareand integrativemedicine. These
therapeutic effectsareincreasingly being backed by scientific studies, digningwel | with traditiona knowledge
from Ayurvedic and folk medicinal practices.

Ontheother hand, thedomestic utility of Moringaisequally noteworthy. It servesasacost-effective
and sustainabl e solution for improving nutrition, purifying water, preparing herbal remedies, and enhancing
personal careroutines. Itsleaves can bedried and powdered for long-term storage, allowing householdsto
incorporateitsbenefitsinto daily dietsregardless of season. Moreover, the plant iseasy to grow, requiring
minimal water and care, making it especialy vauablein regions affected by poverty, malnutrition, or limited
hedlthcare access.

Givenitswide-ranging hedth benefits, affordability, and adaptability, M oringadeservesgreater recognition
in publichedth programs, agriculturd policies, and nutritiona education. Governmentsand hedlth organizations
should promoteitscultivation and integrationinto school med s, maternity diets, and rurd hedthcare systems.
Additiondly, awarenessamong urban popul ations can hel pincreaseits acceptance asamainstream superfood.

In conclusion, Moringa oleifera is not merely a medicinal herb or household vegetable—it isa natural
resourcewithimmense potential to improve human health, support sustainableliving, and contributeto food
security worldwide. Further scientific exploration and public promotion of Moringacan ensureits optimal
utilizationfor the betterment of bothindividua well-beingand community hedlth.
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