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Abstract - Moringa oleifera is a valued medicinal plant in
traditional folk medicine which belonging to family
Moringaceae. The plant is native to India, grows in the
tropical and subtropical regions of the world. It is
commonly known as ‘drumstick tree’ or ‘horseradish
tree’. This plant typically belongs to sub-himalayan
Northen India, Pakistan, Bangladesh and Afghanistan.
The Tropical and sub-tropical area of the world is
suitable for the growth of this plant. Moringa can
withstand both severe drought and mild frost conditions
and hence widely cultivated across the world. With its
high nutritive values. The leaves are rich in minerals,
vitamins and other essential phytochemicals. It is used as
potential antioxidant, anticancer, anti-inflammatory,
antidiabetic and antimicrobial agent. The scientific effort
of this research provides insights on the use of moringa
as a cure for diabetes and cancer and fortification of
moringain commercial products. Many pharmacological
studies have shown various pharmacological properties
such as analgesic, anti-inflammatory, antipyretic,
anticancer, antioxidant, nootropic, hepatoprotective,
gastroprotective, anti-ulcer, cardiovascular, anti-
obesity, antiepileptic, antiasthmatic, antidiabetic, anti-
urolithiatic, diuretic, local anesthetic, anti-allergic,
anthelmintic, wound healing, antimicrobial,
immunomodulatory, and antidiarrheal properties This
review explores the nutritional value and
pharmacological properties of M. oleifera. This review is
a comprehensive summary of the pharmacological
activities as well as nutritional properties and the
traditional and therapeutic uses of this plant.

Index Terms - Moringa oleifera, pharmacological actions,
Miracle Tree; Nutritional properties.

INTRODUCTION

Moringa oleifera, also known as drumstick tree, is
indigenous to South Asia, mainly in the regions of
Himalayas, India, and it has been grown and
naturalized in other countries such as Afghanistan,
Nepal, Bangladesh, Sri Lanka, South and Central
America, West Indies, Philippines, and Cambodia. It
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is short, easy to cultivate, grows quickly, and does not
shed its leaves in dry season, and its leaves are highly
nutritious and rich in amino acids, vitamins, minerals,
and natural antioxidants. This was mentioned
in Charaka Samhita and is well known in African folk
medicine. This review focuses on the nutritional and
pharmacological properties of this plant. Moringa
oleifera belonging to the family of Moringaceae is an
effective remedy for malnutrition. Moringa is rich in
nutrition owing to the presence of a variety of essential
phytochemicals present in its leaves, pods and seeds.
In fact, moringa is said to provide more vitamin C,
vitamin A, calcium, protein, potassium and iron.

NUTRITIONAL PROPERTIES

Moringa oleifera is called a ‘Miracle Tree’ due to its
multipurpose nutritional uses and capacity to cure
many diseases. Every part of plant has reserved
nutrients. The Leaves of Moringa oleifera are rich
source of minerals like calcium, potassium, zinc,
magnesium, iron and copper. The Leaves has low
calorific value so can be used in the diet of obese. The
leaves also contain all essential amino acids and are
rich in protein and minerals. Pods contains around
46.78% fibre, 20.66% protein and are highly valued
for curing digestive problem and colon cancer.
Vitamins like vitamin A, Vitamin B, Beta-carotene,
pyridoxine, nicotinic acid, vitamin C, Vitamin D and
E also present in abundant amount in Moringa
oleifera. Moringa oleifera also contains major
phytochemicals such as: tannin, sterols, terpenoids,
flavonoids, saponins, anthraquinones, alkaloids and
reducing sugar is also present along with anti-
cancerous agents like glucosinolates, isothiocyanates,
glycoside compounds and glycerol-1-9-
octadecanoate. Oligosaccharides and oxalate were
reported as anti-nutrient factor in Moringa leaves. The
Dried leaves (M. oleifera) retained 87.5% and 50% of
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B-carotene after 4- and 3-month storage, respectively,
and could therefore be processed for convenient use.
The leaves of MO are considered to be a rich source of
vitamins and minerals and exhibits strong antioxidant
activity, often attributed to the plants’ vitamins and
phenolic compounds such as quercetin and
kaempferol. The leaves can be also taken as vegetable
and processed into tea, powder and other
pharmaceutical’s purpose. Furthermore, juice can be
extracted from fresh leaves and act like growth harm
one and increase crop yield by 25-35%. According to
Japanese study in 2009, leaves act as a good sink for
carbon dioxide absorption and utilisation. The rate of
assimilation of carbon dioxide by Moringa tree is 20
times higher than general vegetation. Moringa is said
to provide 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 yoghurt,
15 times more potassium than bananas and 25 times
more iron than spinach.

The root bark of Moringa has potential to cure gastric
ulcers and gastric mucosal lesions. It also decreases
the acidity and increases the pH of gastric juice.
Hence, MO possesses antiulcer and anti-secretary
activity and hence, can be used as a source for
antiulcer drugs in future.

Moringa oleifera seed contains a range of
phytochemicals, including antioxidants such as
vitamin C, p-carotene, o and vy-tocopherol, pB-
sitosterol, vitamin A, the phenolic compounds
quercetin  and  kaempferol, flavonoids, and
anthocyanins, along with a few rare classes of
compounds, including alkaloids, glucosinolates, and
isothiocyanates. The mature seed of MO is rich in oil,
containing between 22 and 40% crude fat.
Examination of the oil composition indicates that the
oil has a high proportion of monounsaturated fatty
acids, particularly oleic acid. It has been demonstrated
that a higher dietary intake of monounsaturated fatty
acid (mainly oleic acid) is associated with decreased
risk in coronary heart disease. The seed extract could
be used to prevent some vectors such as for malaria
Anopheles stephensi mosquitoes. The phytochemicals
derived from MO seeds extracts are effective mosquito
vector control agents and the plant extracts may be
used for further integrated pest management programs.

MEDICINAL PROPERTIES
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Moringa oleifera has several medicinal properties and
has potentiality to cure many diseases. It is used to
treat diseases such as diabetes, heart disease, anaemia,
arthritis, respiratory problems, skin, liver problems,
paralysis, sterility, rheumatism, digestive disorders
and many more. In India, it was named the ‘plant of
the year’ in 2008 by the National Institute of Health
and Family Care. Several other countries like Africa,
it is also used for the treatment of ascites, pneumonia
and venomous bites. According to various research,
the leaves are said to be anti-fungal, anti-viral, anti-
abortifacient, and act as flocculating agent and
stimulants. Moringa powder can be used as a
substitute for iron tablet, hence a treatment for
anaemia. The health benefits of this wonderful tree
appear to be boundless. Apart from all the goodness
discussed above, the regular intake of Moringa is said
to help further.

PHARMACOLOGICAL PROPERTIES

Anti- inflammatory

The most promising uses of Moringa extract is in the
treatment of many types of chronic and acute
inflammations. Inflammation can lead to chronic
diseases like diabetes, respiratory problems,
cardiovascular disease, arthritis, and obesity. Moringa
reduces inflammation by suppressing inflammatory
enzymes and proteins in the body, and leaf concentrate
can significantly lower inflammation in the cells.

Antioxidant Properties

The antioxidants are popular due to the fact as they
fight against free radicals that cause oxidative stress,
cell damage, and inflammation. In addition to this,
Moringa contains antioxidants called flavonoids,
polyphenols, and ascorbic acid in the leaves, flowers,
and seeds which are beneficial in many ways. A study
found that leaf extracts has higher antioxidant activity,
free-radical-scavenging  capacity, and  higher
inhibition of lipid, protein, and DNA oxidation than
flowers and seeds. This means it prevents the damage
and degradation that free radicals cause in the cells of
different organs in the body, keeping them healthy and
functioning at their best.

Anti-diabetic activity
Moringa has a huge role as a anti-diabetic. Its leaf
powder is very effective at reducing lipid and glucose
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levels as well as regulating oxidative stress in diabetic
patients, which means it lowers blood sugar and
cholesterol level and improves protection against cell
damage. Moringa has been presented to cure both
Type 1 and Type 2 diabetes patients suffering from
nonproduction of insulin, called Type 1 diabetes.
Insulin is a hormone that maintains the blood glucose
level of body. Type 2 diabetes is one linked with
insulin resistance. Due to beta cell abnormal function,
the type 2 diabetes is likely to occur. In this type of
disorder, beta cell fails to detect glucose levels, hence
reduces the signalling to insulin ensuring high blood
glucose levels. Several studies have been proven that,
Moringa can act as an antidiabetic agent.

cardiovascular activity

Moringa leaf powder has heart-healthy benefits,
particularly to control blood lipid, the prevention of
plaque formation in the arteries, and reduced
cholesterol levels. The great combination of diuretic
along with lipid and blood pressure lowering
components make this plant incredibly beneficial in
cardiovascular disorders. Moringa leaf juice has very
important role on stabilizing blood pressure. Mustard
oil glycosides and thiocarbamate glycosides have been
isolated from Moringa leaves, which had been
observed to be responsible for lowering of blood
pressure.

Supports brain health

Moringa strongly support for brain health and boost
cognitive power due to its antioxidant and neuro-
enhancer activities. It has shown several preliminary
results as a treatment of Alzheimer’s disease. The high
amount of vitamin C and E helps to improve brain
function and also normalize the neurotransmitters
serotonin, dopamine and noradrenalin in the brain
which play a key role in memory, mood, organ
function, responses to stimulus such as stress and

Hepato protective activity

Moringa play very crucial role to protect liver against
damage, oxidation, toxicity due to high concentrations
of polyphenols in its leaves and flowers. Moringa oil
can also restore liver enzymes to normal levels,
reducing oxidative stress, and increasing protein
content in the liver. The liver is responsible for blood
detoxification, bile production, fructose metabolism,
fat metabolism, and nutrient processing, and it can
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only fulfil these functions with the aid of liver
enzymes, so it's vital they stay at normal levels. For
instance, lower levels of hepatic enzymes can impair
its ability to filter the blood.

Antimicrobial and antibacterial

Moringa has antibacterial and anti-fungal properties
that fight infections. It's been effective against types of
fungi that cause infections on skin and strains of
bacteria responsible for blood and urinary tract
infections and digestive problems. Roots of Moringa
oleifera have antibacterial property and are described
to be rich in antimicrobial agents The bark extract of
Moringa has been found to have antifungal activities
while the juice of the bark and stem exhibit
antibacterial effect against Staphylococcus aureus

Enhances wound healing

Moringa has blood-clotting properties in its leaves,
roots, and seeds that benefit wound healing and can
reduce clotting time, which means it reduces the time
it takes for scratches, cuts, or wounds to stop bleeding.
Antipyretic and wound healing properties from the
ethyl acetate and ethanolic extracts of Moringa
oleifera leaves were described by V.I. Hukkeri. The
ethanolic and ethyl acetate extracts of seeds defines
significant antipyretic activity in rats, where ethyl
acetate extract of dried leaves presents wound healing
activity (10% extracts in the form of ointment) on
excision, incision and dead space (granuloma) wound
models in rats.

Anticancer activity

Alcoholic and hydromethanolic extracts of leaves and
fruits showed a significant growth delay in tumor
kinetics in mouse melanoma tumor model studies.
Extract of leaf also exhibited antiproliferative activity
on Ab549 lung cells. Exploration of effects on
prerequisites for cancer metastasis showed that the
administration  of leaf extract into  chick
chorioallantoic membrane led to an antiangiogenic
effect, which was dose dependent, thereby showing
their remarkable anticancer potential. Another study
reported that pod extract suppressed azoxymethane
and dextran sodium sulphate—induced colon
destruction in male, Institute of Cancer Research
(ICR) mice. An extract of root and leaf showed a
cytotoxic effect against breast cancer,
hepatocarcinoma, and colorectal cancer cellsin
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vitro and cisplatin-resistant ovarian cancer cells.
Flower extract stimulated cell proliferation in normal
cells but not in cancer cells, whereas leaf extract
showed marked antitumor and hepatoprotective
effects, these findings suggest the regenerative
potential of MO besides its anticancer effects.
Phytoconstituents such as niazimicin, carbamates,
thiocarbamate, nitrile glycosides and others such as
quercetin and kaempferol are responsible for the
anticancer activity of this plant.

Neuropharmacological activity

Aqueous extract of leaves has shown protection
against Alzheimer’s disease in a colchicine-induced
Alzheimer’s model using behavioural testing (radial Y
arm maze task). It protected against Alzheimer’s
disease by altering brain monoamine levels and
electrical activity. Another study using toluene-ethyl
acetate fraction of methanolic extract of leaf showed
potent nootropic activity. Leaf extract contains
vitamins C and E, which play a significant role in
improving memory in patients with Alzheimer’s
disease.

Anticonvulsant activity of leaves was shown in both
pentylenetetrazol and maximum electric shock models
using male albino mice. Aqueous extract of root
suppressed penicillin-induced epileptic seizures in
adult albino rats.

Ethanolic extract of leaves exhibited both central
nervous system depressant and muscle relaxant
activities in actophotometer and rotarod apparatuses,
respectively, and also exhibited significant anxiolytic
activity in staircase test and elevated plus maze test in
a dose-dependent manner.

Effects on the reproductive system

Leaf extract showed a significant increase in the
weight of testis, seminal vesicle, epididymis, and a
higher score for epididymal maturity and lumen
formation along with an increase in seminiferous
tubule diameter (all doses).

Ethanolic extract of leaf protected prepubertal
spermatogonia cells in Swiss male albino mice in
cyclophosphamide-induced damage model; the
possible underlying mechanism may be upregulation
of expression of c-Kit and Oct4 transcripts
independent of p53-mediated pathway.

The abortive effect of leaf extract on rats after
treatment for 10 days after insemination has been
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reported. Extract showed a synergistic effect with
oestradiol and an inhibitory effect with progesterone.
Fresh leaves of MO contain approximately 11,300-
23,000 1U of vitamin A, which has a major role in
various anatomical processes, such as reproduction,
embryonic growth and development, immunity
development, and cell differentiation.

Anti-obesity activity

Significant reduction in body mass index was
observed after oral treatment with leaf powder
compared with that in obese control. Treatment of
hypercholesterolemia rats with methanolic extract of
MO leaf for 49 days showed a remarkable reduction in
total cholesterol, triglycerides, and body weight,
moreover, liver biomarkers, organ weight, and blood
glucose levels were also decreased. Mechanisms
include downregulation of mMRNA expression of leptin
and resistin and upregulation of adiponectin gene
expression in obese rats.

Antiasthmatic activity

Extract of seeds showed protection against asthma as
investigated in various models; the proposed
mechanism for this effect was a direct bronchodilator
effect combined with anti-inflammatory and
antimicrobial actions and inhibition of immediate
hypersensitive reaction. Ethanol extract of seeds tested
against ovalbumin-induced airway inflammation in
guinea pigs showed a significant increase in
respiratory parameters and reduction in interleukins in
bronchoalveolar lavage.

Hematological activity

A randomized, double-blind, placebo-controlled study
was carried out on women who were anemic with
hemoglobin levels between 8 and 12g/dL and were
treated with aqueous extract of moringa leaf, the
results showed an increase in mean hemoglobin and
mean corpuscular hemoglobin concentration. Another
study revealed that when moringa was given to healthy
human volunteers for 14 days, a significant
improvement in platelet count was observed.

Diuretic activity

Leaves, flowers, seeds, roots, and bark extracts
increased urine output in rats, extract of leaf showed a
dose-dependent diuretic action greater than control but
less than  hydrochlorothiazide.  Campesterol,
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stigmasterol, [-sitosterol, and avenasterol were
responsible for this activity.

Anti-allergic activity

Ethanolic extract of seeds inhibited passive cutaneous
anaphylaxis induced by anti-immunoglobulin G (IgG)
antibody and histamine release from mast cells; the
mechanism underlying this action could be
membrane-stabilizing action and also reduced
scratching frequency in an Ovalbumin sensitization
model.

Anthelmintic activity

This plant showed potent anthelmintic activity, it took
less time to paralyze Indian earthworm Pheretima
posthuma. In ovicidal assay, ethanolic and aqueous
extracts showed 95.89% and 81.72% egg hatch
inhibition, respectively, and in larvicidal assay, they
showed 56.94% and 92.50% efficacy, respectively.

Immunomodulatory activity

Methanolic extract of this plant stimulated both
humoral and cellular immune response. In addition,
extract showed an increase in optical density and
stimulation index, indicating splenocyte proliferation.

Antidiarrheal activity

Extract of seeds showed significant reduction in
gastrointestinal motility and were found to be effective
in castor oil induced diarrhoea in male Wister rats.
Antidiarrheal activity can be attributed to
phytochemical ingredients such as tannins, saponins,
and flavonoids.

CONCLUSION

The objective of this review was to explore the
pharmacological and nutritional values of Moringa
oleifera. The studies revealed that this plant possesses
analgesic, anti-inflammatory, antipyretic, anticancer,
antioxidant, nootropic, hepatoprotective,
gastroprotective, anti-ulcer, cardiovascular, anti-
obesity, antiepileptic, antiasthmatic, antidiabetic, anti-
urolithiatic, diuretic, local aesthetic, anti-allergic,
anthelminticc, wound  healing,  antimicrobial,
immunomodulatory, and antidiarrheal effects. These
activities may be attributed to phytoconstituents
present in its root, stem, bark, leaf, flower, pod, and
seeds. Moringa oleifera offers high nutritional

1IJIRT 156208

properties, which can be used of drug
supplementation, and should be the promotion of
health. It may also be considered for the treatment of
different diseases.
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