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Abstract

Originating from India, Moringa oleifera thrives in tropical and subtropical climates
worldwide, earning it the monikers "drumstick tree" and "horseradish tree." Its remarkable
resilience allows it to endure both harsh droughts and mild frosts, making it a staple crop
globally. Revered for its rich nutritional content, every part of the Moringa tree serves either
dietary or commercial purposes. Its leaves boast a wealth of minerals, vitamins, and essential
phytochemicals. Utilized in various forms, leaf extracts combat malnutrition and boost
lactation in nursing mothers. Furthermore, Moringa exhibits potential as an antioxidant,
anticancer, anti-inflammatory, antidiabetic, and antimicrobial agent. Its seeds, serving as a
natural coagulant, find extensive application in water treatment. Scientific research underscores
Moringa's promising role in diabetes and cancer management, as well as its integration into
commercial products. This comprehensive review delves into Moringa's medicinal
applications, covering cultivation techniques, nutritional benefits, commercial utilization, and
notable pharmacological properties, showcasing its apt title as the "Miracle Tree."
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Introduction

Moringa oleifera, a member of the Moringaceae family, emerges as a potent solution
for addressing malnutrition. Its nutritional richness stems from a plethora of essential
phytochemicals found within its leaves, pods, and seeds. Notably, Moringa is lauded for
providing significant nutritional benefits, boasting 7 times more vitamin C than oranges, 10
times more vitamin A than carrots, 17 times more calcium than milk, 9 times more protein than

yogurt, 15 times more potassium than bananas, and 25 times more iron than spinach. Its ease

of cultivation further solidifies its status as a sustainable remedz for malnutrition, with
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countries like Senegal and Benin utilizing it for this purpose. In cases where infants lack access
to breast milk, symptoms of malnutrition often arise. Lactogogues, typically prescribed to
nursing mothers, aim to boost milk production.

These lactogogues, containing phytosterols as their active ingredients, serve as
precursors for hormones vital in milk production. Moringa, abundant in phytosterols such as
stigmasterol, sitosterol, and kampesterol, effectively stimulate estrogen production, thereby
promoting the proliferation of mammary gland ducts to enhance milk production. This makes
it a valuable tool in treating malnutrition in children under three years old. Remarkably,
approximately six spoonfuls of Moringa leaf powder can meet a woman's daily iron and
calcium requirements during pregnancy. This study offers a comprehensive overview of
Moringa, encompassing cultivation techniques, nutritional values, medicinal properties for
commercial utilization, and pharmacological benefits.

Plantation, soil conditions, and nutritional properties

Moringa oleifera, adaptable to tropical and subtropical climates with temperatures
between 25-35 °C, thrives in sandy or loamy soil with a pH ranging from slightly acidic to
slightly alkaline, and requires a net rainfall of 250-3000 mm. The direct seeding method, with
high germination rates, is preferred, with seeds expected to germinate within 5-12 days at a
depth of 2 cm. Alternatively, propagation through containers is feasible, where saplings are
transferred to plastic bags filled with sandy or loamy soil until reaching a height of
approximately 30 cm, suitable for transplantation. Careful handling during transplantation is
crucial due to the tender tap roots.

Cuttings, although viable, may result in plants with shallow root systems, rendering
them susceptible to drought and winds. Large-scale plantation methods, such as intensive or
semi-intensive, are employed for commercial purposes, with proper spacing facilitating
management and harvest. Nutrient composition of M. oleifera varies across geographical
locations, influenced by factors like soil quality. Studies have shown differences in nutritional
content between regions, with higher temperatures in Savannah regions potentially leading to
lower nutrient levels due to protein and enzyme denaturation. Soil quality significantly impacts
nutrient content and plant vigor. Research indicates varying nutrient compositions in plant parts

based on fertilizer application. Poultry manure emerged as the most effective fertilizer,

364

Page

www.justagriculture.in



Vol. 4 Issue- 9, May 2024 (e-ISSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

enhancing stem girth and vegetative growth. Despite nutrient variability, Moringa retains its
overall nutritional attributes, making it a promising nutraceutical option worldwide.

Moringa oleifera is a nutritional powerhouse, with every part containing essential
nutrients and phytochemicals. Its leaves are particularly rich in minerals like calcium,
potassium, zinc, magnesium, iron, and copper, as well as vitamins such as beta-carotene
(vitamin A), various B vitamins, vitamin C, D, and E. Additionally, they contain
phytochemicals like tannins, sterols, terpenoids, flavonoids, saponins, anthraquinones,
alkaloids, and reducing sugars, alongside anticancer agents like glucosinolates,
isothiocyanates, glycoside compounds, and glycerol-1-9-octadecanoate. Moringa leaves are
low in calories, making them suitable for inclusion in the diets of obese individuals. The fibrous
pods are beneficial for digestive health and may help prevent colon cancer, containing
significant levels of fiber and protein. Moringa is a rich source of essential minerals, such as
calcium and iron, crucial for growth and development. Moringa leaves provide substantially
higher amounts of calcium than milk, and Moringa powder serves as an effective alternative to
iron tablets, aiding in the treatment of anemia. Moreover, Moringa leaves contain adequate
levels of zinc, necessary for sperm cell growth and DNA/RNA synthesis. The polyunsaturated
fatty acids (PUFAS) present in Moringa, including linoleic acid, linolenic acid, and oleic acid,
play a role in cholesterol regulation. Moringa seed oil, with a high PUFA content, can serve as
a healthy substitute for olive oil. It's noteworthy that the nutrient composition of Moringa varies
with location and season, with factors such as climate and environmental conditions
significantly influencing nutrient content.

Processing and preservation

Processing often leads to a loss of nutritive properties in plants, yet with Moringa,
different processing methods can enhance or retain its nutritional value. Comparative studies
on raw, germinated, and fermented Moringa seed flour revealed varying phytochemical and
amino acid contents, with raw seed flour having higher phytochemicals and
fermented/germinated flour showing peak amino acid levels. Boiling emerged as the most
effective processing technique for Moringa leaves, significantly reducing cyanide, oxalate, and
phytate contents, thereby enhancing nutrient bioavailability. Boiling also increased iron
availability and antioxidant content, making processed Moringa seed flour a potential solution

for malnutrition. However, bitterness may deter children from consuming Moringa. Innovative
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approaches like incorporating Moringa into noodles and chocolates have been explored, with
sautéed noodles showing promising effects on mammary gland health and milk production in
rats due to sterol-rich oils used in cooking. Chocolate fortified with 20% Moringa and
Moringa-enriched halawa tahinia demonstrated increased nutrient content, suggesting the
potential for developing nutrient-rich food products.

Moringa can be effectively preserved for extended periods without nutrient loss through
methods like drying or freezing. Research indicates that low-temperature oven drying retains
more nutrients, except for vitamin C, compared to freeze-drying. Utilizing household
appliances like stoves for drying enables cost-effective preservation while maintaining nutrient
integrity, thus ensuring a continuous nutrient supply from the leaves. Dehydration extends the
shelf life of Moringa without compromising its nutritional value. However, it's crucial to be
cautious about consuming excessive amounts of Moringa, as it can lead to high iron
accumulation, resulting in gastrointestinal discomfort and hemochromatosis. A daily dosage of
around 70 grams of Moringa is recommended to prevent nutrient overaccumulation.
Medicinal properties

Moringa oleifera, revered as the "Miracle Tree," boasts a plethora of medicinal
properties that have been extensively studied and recognized globally. This versatile plant,
native to regions like India and Africa, has been traditionally used for centuries in herbal
medicine due to its remarkable health benefits. The leaves, pods, seeds, and even roots of
Moringa contain a rich array of bioactive compounds, including vitamins, minerals,
antioxidants, and phytochemicals, contributing to its therapeutic efficacy. One of the most
notable medicinal properties of Moringa is its potent anti-diabetic effects, demonstrated
through numerous studies showing its ability to regulate blood glucose levels and improve
insulin sensitivity.

Both Type 1 and Type 2 diabetes patients may benefit from Moringa supplementation,
as it helps manage symptoms and reduces complications associated with the disease.
Additionally, Moringa has shown promising anti-cancer properties, with research indicating
its ability to inhibit cancer cell growth and induce apoptosis, particularly in breast, colon, and
prostate cancers. Its antioxidant and anti-inflammatory properties play a crucial role in
combating oxidative stress and inflammation, which are underlying factors in various chronic

diseases. Moringa's antimicrobial activity makes it effective against a wide range of pathogens,
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including bacteria, viruses, and fungi, thereby supporting immune function and preventing
infections. Furthermore, Moringa extracts have been found to protect against cardiovascular
diseases by lowering cholesterol levels, reducing blood pressure, and improving heart health.
Its neuroprotective effects suggest potential applications in the prevention and treatment of
neurodegenerative disorders such as Alzheimer's and Parkinson's disease.

Moringa's hepatoprotective properties aid in liver detoxification and may help prevent
liver damage caused by toxins and pollutants. Moreover, Moringa has been utilized as a natural
remedy for digestive issues such as constipation, gastritis, and ulcerative colitis, owing to its
soothing and anti-inflammatory effects on the gastrointestinal tract. The plant's analgesic
properties make it effective in alleviating pain and inflammation associated with arthritis,
muscle soreness, and migraines. Moringa's wound healing abilities promote faster recovery
from injuries and surgical procedures by accelerating tissue regeneration and reducing
inflammation. Its anti-aging properties are attributed to its ability to neutralize free radicals and
promote collagen synthesis, resulting in healthier skin and reduced signs of aging. Additionally,
Moringa's adaptogenic properties help the body cope with stress and promote overall resilience
and vitality. Its anti-allergic effects make it beneficial for individuals with allergies, asthma,
and other respiratory conditions by reducing inflammation and improving respiratory function.
Moringa's diuretic properties aid in the elimination of toxins and excess fluids from the body,
promoting kidney health and preventing urinary tract infections. Its anti-anxiety and mood-
stabilizing effects support mental well-being and may help alleviate symptoms of depression
and anxiety disorders. Furthermore, Moringa's aphrodisiac properties have been recognized in
traditional medicine for enhancing libido and sexual function in both men and women. The
plant's anti-inflammatory effects extend to skin conditions such as acne, eczema, and psoriasis,
making it a valuable ingredient in topical skincare products.

Moringa's anti-hypertensive effects help regulate blood pressure levels, reducing the
risk of hypertension and associated cardiovascular complications. Its analgesic properties make
it effective in relieving menstrual cramps and other menstrual symptoms in women.
Additionally, Moringa’'s anti-inflammatory properties help alleviate symptoms of
inflammatory bowel diseases such as Crohn's disease and ulcerative colitis. The plant's anti-
hyperlipidemic effects aid in lowering cholesterol levels and reducing the risk of

atherosclerosis and cardiovascular disease. Moringa's immunomodulatory effects strengthen
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the immune system and enhance the body's ability to fight off infections and diseases. Its anti-
fungal properties make it effective against fungal infections such as candidiasis and athlete's
foot. Moreover, Moringa’s anti-viral properties have been investigated for their potential in
preventing and treating viral infections such as influenza and HIV. The plant's anti-parasitic
properties help eliminate parasitic infections such as malaria, giardiasis, and leishmaniasis.
Additionally, Moringa's anti-inflammatory properties help reduce inflammation in
conditions such as arthritis, asthma, and allergies. Its anti-spasmodic properties help alleviate
muscle cramps, spasms, and gastrointestinal discomfort. Furthermore, Moringa's anti-ulcer
properties help protect the stomach lining from damage and promote healing of existing ulcers.
The plant's anti-rheumatic properties help alleviate symptoms of rheumatoid arthritis and
osteoarthritis. Moringa's anti-cancer properties have been investigated for their potential in
preventing and treating various types of cancer, including breast, lung, colon, and prostate
cancer. Its anti-convulsant properties help reduce the frequency and severity of seizures in
individuals with epilepsy. Additionally, Moringa's anti-asthmatic properties help alleviate
symptoms of asthma and improve lung function. Some potential health benefits of Moringa

oleifera is indexed in Figure 1.
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Figure 1. Potential Health Benefits of Moringa oleifera
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Commercial Application

Moringa seeds yield Ben oil, rich in oleic acid, tocopherols, and sterols, suitable for
cooking, perfumes, and lubrication. Their coagulant properties, capable of removing organics
and minerals from water, are comparable to chemical coagulants like alum and ferric sulfate.
Moringa seed extract clarifies turbid water naturally, offering a cost-effective alternative for
water treatment. Additionally, Moringa seeds can eliminate heavy metals from water and
exhibit antimicrobial properties, aiding in disease prevention. The seeds find application in
cosmetics and biodiesel production, while the seedcakes serve as green manure. Moringa
flowers, with hypocholesterolemic properties, are used to make tea and are a source of nectar
for bees. The root bark has medicinal uses for dyspepsia, eye diseases, and heart complaints.
The gum and roots possess antibacterial, antifungal, and anti-inflammatory properties. Zeatin,
a growth hormone from the leaves, enhances crop yield significantly. Incorporating Moringa
into snacks, cereals, and animal feed can combat nutrient deficiencies and malnutrition.
Fortified products like cookies and crackers have been well-received in sensory evaluations,
highlighting their potential for commercialization. Moringa leaves, a rich protein source, can
supplement poultry diets economically.
Conclusion

Research on Moringa oleifera in India remains relatively understudied, despite its
potential as a versatile resource. Its acclaimed anti-diabetic and anti-cancer properties warrant
further investigation, particularly through double-blind studies to validate these claims.
Unanswered questions persist, such as the paradoxical presence of antioxidants in aqueous
extracts known to induce reactive oxygen species (ROS) in cancer cells, necessitating deeper
exploration. Understanding the impact of environmental factors on the nutrient composition of
Moringa across different regions is crucial. Further research aimed at isolating endophytic
fungi and identifying the specific compounds responsible for its medicinal effects could lead
to the development of novel therapies. Additionally, exploring Moringa's potential as a bio-
coagulant for water purification holds promise for addressing water quality issues. Given the
high demand for snacks in the market, fortifying snacks with Moringa could combat
malnutrition while providing economic opportunities. Leveraging Moringa's native status in
India could transform it into a lucrative source of income through collaborative efforts between

industries and researchers to validate and capitalize on its nutritional benefits.
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