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Chemical Composition of Moringa Leaf and Drumstick Vegetable and
Their Applications in Medical and Domestic Sectors: A Brief Study

Abstract
Moringa oleifera, commonly called the

drumstick tree, is widely used in traditional Indian
and African households for both food and healing
purposes. This plant has received considerable
attention in recent years due to its rich nutritional
profile and versatile health benefits. The leaves
and drumsticks (pods) are known to contain a wide
range of essential vitamins, minerals, amino acids,
and antioxidants that help in disease prevention
and wellness promotion. This paper presents a
detailed study of the chemical composition of
Moringa leaves and drumsticks, highlighting their
significance in the medical and domestic sectors.
The research examines how the plant’s bioactive
compounds contribute to anti-inflammatory,
antioxidant, anti-diabetic, antimicrobial, and
anticancer properties. Simultaneously, the paper
discusses its domestic applications such as water
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purification, nutritional cooking, herbal remedies, and cosmetics. The growing popularity of Moringa
in global food and healthcare industries is also discussed in the light of recent scientific validation. By
exploring both scientific studies and traditional uses, this research aims to encourage broader integration
of Moringa into regular dietary and wellness practices. This comprehensive overview not only promotes
Moringa as a superfood but also emphasizes its role in achieving sustainable and affordable healthcare,
especially in underdeveloped regions.
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Introduction
Moringa oleifera is a fast-growing, drought-resistant tree native to South Asia but 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. Its popularity in recent decades has grown not
only due to its traditional value but also due to increasing scientific evidence supporting its nutritional and
medicinal potential.

Moringa is a rich source of nutrients and bioactive compounds. Its leaves and pods (commonly called
drumsticks) are most commonly used in cooking, medicine, and beauty care. The leaves are highly nutritious
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and consumed in powdered form, soups, or teas. The pods are popular in South Indian cuisine and known for
their soft texture and mild taste when cooked. Moringa is especially significant in regions suffering from
malnutrition, as it offers a cheap and locally available source of protein, iron, vitamins, and essential minerals.

With global health challenges such as diabetes, hypertension, and micronutrient deficiency on the rise,
natural plant-based solutions like Moringa are gaining attention. Additionally, in domestic settings, its use
extends from food to natural cosmetics, household herbal remedies, and even water purification. The present
study thus aims to explore the chemical composition of Moringa leaves and pods in detail and examine how
these natural components contribute to applications in both the medical and domestic sectors.

Chemical Composition
1. Moringa Leaves

Moringa leaves are nutrient-dense, making them an excellent food supplement. Below is a breakdown
of their chemical components:

 Proteins and Amino Acids: Moringa leaves contain all 9 essential amino acids required for human
health. Around 27% of dry leaf weight is protein.

 Vitamins: Very high in Vitamin A (beta-carotene), Vitamin C, and B-complex vitamins such as B1
(thiamine), B2 (riboflavin), and B3 (niacin).

 Minerals: Rich in calcium, potassium, magnesium, zinc, iron, and phosphorus.

 Antioxidants: Flavonoids like quercetin, kaempferol; phenolic acids like chlorogenic acid; beta-
sitosterol; and carotenoids.

 Fiber: Promotes digestion and helps control cholesterol levels.

2. Drumstick Pods
The immature green pods (drumsticks) are commonly used as a vegetable. Their chemical composition

includes:
 Vitamin C: Enhances immunity and skin health.
 Dietary Fiber: Improves digestion and prevents constipation.
 Minerals: Potassium, iron, calcium, and phosphorus in moderate amounts.
 Phytochemicals: Includes glucosinolates and isothiocyanates, which show anticancer activity.
 Water Content: High, making the pods hydrating and easily digestible.

Fig. 1: Comparative Nutritionla Chart - Morning Leaves vs. Drumsticks
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Applications in the Medical Sector
1. Anti-inflammatory and Antioxidant Activities

One of the most widely recognized benefits of Moringa oleifera is its strong anti-inflammatory and
antioxidant potential. Inflammation is the body’s natural defense mechanism, but chronic inflammation can
lead to serious diseases like arthritis, asthma, heart disease, and even cancer. Moringa leaves contain bioactive
compounds such as isothiocyanates, flavonoids, and phenolic acids, which have been scientifically proven to
reduce inflammation in tissues and organs.

For example, flavonoids like quercetin present in Moringa reduce inflammation by inhibiting inflammatory
enzymes and preventing the release of histamines. This is particularly beneficial for people suffering from
rheumatoid arthritis, asthma, and ulcerative colitis. Isothiocyanates in Moringa also act at the cellular level to
down-regulate pro-inflammatory markers like TNF-á and IL-6. Additionally, antioxidant compounds such as
chlorogenic acid and beta-carotene neutralize free radicals that cause oxidative stress and premature cell
aging. This process protects organs like the liver, kidneys, and skin from damage and helps maintain overall
well-being.

Thus, regular intake of Moringa, in the form of tea or powder, can significantly enhance the body’s
natural defense against inflammation and free radicals, reducing the risk of chronic diseases.

2. Anti-Diabetic Effects
Diabetes mellitus is one of the fastest-growing global health problems. Moringa oleifera offers a natural

and accessible remedy to support diabetes management. The plant contains bioactive substances such as
chlorogenic acid, isothiocyanates, and quercetin, which play a significant role in reducing blood sugar levels
and improving insulin sensitivity.

Several animal and human studies have shown that consuming Moringa leaf powder can lower fasting
blood glucose levels and prevent sharp rises in blood sugar after meals. Chlorogenic acid works by slowing
down the absorption of sugar in the intestine and reducing the liver’s production of glucose. Isothiocyanates
enhance insulin sensitivity by reducing oxidative damage to pancreatic beta cells.

For example, in one clinical study, type 2 diabetic patients who consumed 7g of Moringa leaf powder
daily for 12 weeks showed significant improvements in their glucose tolerance and HbA1c levels. Moreover,
the high fiber content in Moringa also slows carbohydrate digestion and sugar absorption, making it useful in
controlling postprandial (after-meal) blood sugar spikes.

Thus, incorporating Moringa into a diabetic diet could serve as an effective natural adjunct therapy
alongside traditional medication.

3. Antimicrobial Action
Moringa leaves and pods possess remarkable antimicrobial and antifungal properties. Extracts made

from these parts of the plant have been tested against a wide variety of pathogens, including Staphylococcus
aureus, Escherichia coli (E. coli), Salmonella typhi, and Candida albicans. These organisms are responsible
for many common infections ranging from skin wounds and urinary tract infections to gastrointestinal disorders.

The antimicrobial action is attributed to the presence of alkaloids, tannins, phenols, and isothiocyanates,
which destroy bacterial cell walls and inhibit their ability to multiply. For example, when applied topically,
Moringa leaf paste or oil can aid in healing minor cuts, skin infections, and insect bites. In traditional medicine,
Moringa juice is used to treat sore throat, toothache, and digestive infections.

Research has also indicated that Moringa seed extracts can purify water by eliminating microbial
contaminants, demonstrating both internal and external antimicrobial applications. This makes Moringa not
just a health aid but also a natural alternative to chemical antiseptics and disinfectants.
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4. Cardiovascular Benefits
Heart diseases remain the leading cause of death worldwide, and Moringa offers several natural

compounds that support cardiovascular health. Its high potassium content, polyphenols, and antioxidants help
reduce the strain on blood vessels, regulate blood pressure, and lower bad cholesterol levels.

Potassium is essential for maintaining normal heart rhythms and fluid balance, while polyphenols prevent
the oxidation of cholesterol that leads to plaque buildup in arteries. Moringa has been shown to reduce LDL
(bad cholesterol) and increase HDL (good cholesterol), helping to prevent atherosclerosis.

Additionally, compounds like quercetin in Moringa are known to improve blood circulation and protect
against endothelial dysfunction, which is a key factor in hypertension and stroke. A study published in the
Journal of Ethnopharmacology found that Moringa extract significantly decreased both systolic and diastolic
blood pressure in hypertensive animal models.

Therefore, regular consumption of Moringa leaf tea or powder can contribute to better heart health,
especially when combined with a balanced diet and regular exercise.

5. Anti-Cancer Potential
Recent research has identified Moringa as a promising candidate for cancer prevention and supportive

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

Niazimicin is known to suppress the development of cancerous cells at the genetic level by deactivating
tumor-promoting enzymes. Benzyl isothiocyanate interferes with the cell division cycle of cancer cells, particularly
in breast, prostate, and colon cancers. Additionally, the antioxidant-rich profile of Moringa helps reduce DNA
damage and protects cells from mutation due to oxidative stress.

Animal studies have demonstrated that Moringa leaf and seed extracts can significantly reduce tumor
volume and proliferation rates. While more human trials are needed to confirm these effects, Moringa is
already being included in many cancer-preventive diets around the world. Its potential as a natural chemo
preventive agent adds to its value in holistic healthcare systems.

6. Support in Malnutrition and Anemia
Moringa is considered a nutritional powerhouse, especially beneficial in the fight against malnutrition

and iron-deficiency anemia. The leaves are rich in iron, folic acid, Vitamin A, Vitamin C, calcium, and protein,
making them ideal for supporting healthy growth in children and women, particularly during pregnancy and
lactation.

Iron and Vitamin C work together to boost hemoglobin production and increase iron absorption, helping
to treat and prevent anemia. In many African and South Asian countries, Moringa leaf powder is added to the
meals of school children and new mothers as part of public health nutrition programs.

One hundred grams of Moringa leaves can provide over 25% of the recommended daily iron intake,
making it a suitable dietary intervention in communities where access to iron supplements is limited.

Moreover, its low cost, easy cultivation, and resistance to drought make it a sustainable and effective
tool in the global fight against hunger and nutrient deficiency.
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Applications in the Domestic Sector
1. Culinary Uses
 Moringa leaf powder is added to chapati, soups, smoothies, and rice for added nutrition.

 Drumsticks are boiled or curried in dishes like sambhar, stew, and rasam.

2. Herbal Teas and Juices
 Moringa tea aids digestion and immunity.

 Leaf juice is used for fever, stomach problems, and boosting energy.

3. Cosmetics and Skin Care
 Moringa oil is rich in oleic acid and antioxidants, used in soaps, creams, and hair oils for moisturizing

and anti-aging benefits.

4. Household Water Purification
 Crushed Moringa seeds act as coagulants, removing bacteria and impurities from turbid water.

5.Organic Fertilizer and Pest Control
 Moringa leaves can be composted to enrich soil or used as natural pest repellents.
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Discussion
The results highlight the rich nutrient density and versatility of Moringa. While traditionally known as a

home remedy, modern science supports its wide-ranging benefits. Moringa can play a crucial role in fighting
malnutrition, managing chronic diseases, and providing affordable healthcare alternatives, especially in rural
settings. However, despite its benefits, challenges such as limited awareness, availability in urban areas, and
underutilization in formal health programs must be addressed. More research, cultivation support, and public
campaigns are necessary.

Conclusion
Moringa oleifera, often referred to as the “miracle tree,” stands out as one of the most versatile and

beneficial plants known to mankind. As presented in this study, its leaves and drumstick pods are not just
edible parts of a plant but are also rich sources of essential nutrients, powerful phytochemicals, and bioactive
compounds. The combination of vitamins, minerals, antioxidants, proteins, and fibers found in both the leaf
and pod makes Moringa a unique functional food with far-reaching applications in the field of medicine and
domestic health management.

From a medical perspective, Moringa has proven efficacy in reducing inflammation, controlling blood
sugar, boosting immunity, lowering cholesterol, and even exhibiting anti-cancer properties. Its antimicrobial
and antioxidant activities further add to its potential in preventive healthcare and integrative medicine. These
therapeutic effects are increasingly being backed by scientific studies, aligning well with traditional knowledge
from Ayurvedic and folk medicinal practices.

On the other hand, the domestic utility of Moringa is equally noteworthy. It serves as a cost-effective
and sustainable solution for improving nutrition, purifying water, preparing herbal remedies, and enhancing
personal care routines. Its leaves can be dried and powdered for long-term storage, allowing households to
incorporate its benefits into daily diets regardless of season. Moreover, the plant is easy to grow, requiring
minimal water and care, making it especially valuable in regions affected by poverty, malnutrition, or limited
healthcare access.

Given its wide-ranging health benefits, affordability, and adaptability, Moringa deserves greater recognition
in public health programs, agricultural policies, and nutritional education. Governments and health organizations
should promote its cultivation and integration into school meals, maternity diets, and rural healthcare systems.
Additionally, awareness among urban populations can help increase its acceptance as a mainstream superfood.

In conclusion, Moringa oleifera is not merely a medicinal herb or household vegetable—it is a natural
resource with immense potential to improve human health, support sustainable living, and contribute to food
security worldwide. Further scientific exploration and public promotion of Moringa can ensure its optimal
utilization for the betterment of both individual well-being and community health.

References

1. Akinmoladun, F. O., Akinrinlola, B. L., Komolafe, O. A., & Farombi, E. O. (2020). Protective effect
of Moringa oleifera leaf extract on lead-induced hepatotoxicity in rats. Toxicology Reports, 7, 317–
323. https://doi.org/10.1016/j.toxrep.2020.01.007

2. Anwar, F.; Latif, S.; Ashraf, M. & Gilani, A. H. (2007) Moringa oleifera: A food plant with multiple
medicinal uses, Phytotherapy Research, 21(1), 17–25. https://doi.org/10.1002/ptr.2023

3. Fahey, J. W. (2005) Moringa oleifera: A review of the medical evidence for its nutritional, therapeutic,
and prophylactic properties, Trees for Life Journal, 1(5), 1–15.

Dr. Akhilesh Chandra Verma
Page No. 301 - 307



307Impact Factor
SJIF (2025): 7.842

June to August 2025      www.amoghvarta.com
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and

Bilingual Research Journal

ISSN : 2583-3189 (E), 2583-0775 (P)
Year-05, Volume-05, Issue-01 AMOGHVARTA

4. Gopalakrishnan, L.; Doriya, K. & Kumar, D. S. (2016) Moringa oleifera: A review on nutritive
importance and its medicinal application, Food Science and Human Wellness, 5(2), 49–56. https://
doi.org/10.1016/j.fshw.2016.04.001

5. Leone, A.; Spada, A.; Battezzati, A.; Schiraldi, A.; Aristil, J. & Bertoli, S. (2015) Moringa oleifera
seeds and oil: Characteristics and uses for human health, International Journal of Molecular
Sciences, 16(12), 12791–12835. https://doi.org/10.3390/ijms160612791

6. Rockwood, J. L.; Anderson, B. G. & Casamatta, D. A. (2013) Potential uses of Moringa oleifera
and an examination of antibiotic efficacy conferred by Moringa oleifera seed and leaf extracts using
crude extraction techniques available to underserved indigenous populations, International Journal
of Phytotherapy and Phytopharmacology, 20(7), 326–329.

7. Stohs, S. J. & Hartman, M. J. (2015) Review of the safety and efficacy of Moringa oleifera,
Phytotherapy Research, 29(6), 796–804. https://doi.org/10.1002/ptr.5325

8. Tiloke, C.; Phulukdaree, A. & Chuturgoon, A. A. (2013) The antiproliferative effect of Moringa oleifera
crude aqueous leaf extract on cancerous human alveolar epithelial cells, BMC Complementary and
Alternative Medicine, 13(1), 226. https://doi.org/10.1186/1472-6882-13-226

9. Verma, A. R.; Vijayakumar, M.; Mathela, C. S. & Rao, C. V. (2009) In vitro and in vivo antioxidant
properties of different fractions of Moringa oleifera leaves, Food and Chemical Toxicology, 47(9),
2196–2201. https://doi.org/10.1016/j.fct.2009.06.005

10. Walter, A.; Samuel, W.; Peter, A. & Joseph, O. (2011) Nutritional and anti-nutritional composition of
Moringa oleifera leaves from sub-humid regions of Kenya, African Journal of Food, Agriculture,
Nutrition and Development, 11(6), 10005–10017.

&&¾¾00¾¾&&

Dr. Akhilesh Chandra Verma
Page No. 301 - 307


