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Abstract

Moringa oleifera, Drumstick tree, also known as horseradish tree, is a small to medium-sized, evergreen tree.
The tree usually grows to 10 or 12 m in height, with spreading, open crown of drooping, branches, feathery
foliage of tripinnate leaves, and thick, corky, deeply fissured whitish bark. It is valued mainly for its edible
fruits, leaves, flowers, roots and seed oil. It is used extensively in traditional medicines. Various parts of this
plant such as the leaves, roots, seed, bark, fruit, flowers and immature pods act as antimicrobial, antifungal,
antioxidant, anti-inflammatory, neurological, antias thematic, diuretic, analgesic, hepatoprotective, antiulcer,
gastroprotective and anti-cancer activities and are being employed for the treatment of different ailments. The
plant is also utilized in several industries of the world including; pharmaceutical, water treatment, food and
biodiesel This study provides a mini review about benefits of Moringa oleifera including medicinal as well as
industrial.

Introduction

Moringa oleifera, the “miracle tree”, thrives globally in almost all tropical and subtropical regions. Moringa is
also known as in Arabic- rawag ;Assamese- saijna, sohjna; Bengali- sajina; Burmese- daintha, dandalonbin
:Chinese- la ken; English- drumstick tree,horseradish tree, ben tree; French- moringe a graine ailée, morungue;
Gujarati- midhosaragavo, saragavo; Hindi- mungna, saijna, shajna; Kannada- nugge; Konkani- maissang,
moring, Moxing ; Malayalam- murinna, sigru; Marathi- achajhada, shevgi; Nepali- shobhanjan, sohijan; Oriya-
sajina; Portuguese- moringa, moringueiro; Punjabi- sainjna, soanjna;Sanskrit- shobhanjana, sigru;Sinhalese-
murunga;Spanish- angela, ben, moringa;Swahili- mrongo, mzunze;Tamil- moringa, murungai;Telegu- mulaga,
munaga,tellamunaga;Urdu-sahajna (Parrotta; 2014). Moringa family Moringaceae, comprises 13 species (M.
oleifera, M. arborea, M. rivae, M. ruspoliana, M. drouhardii, M. hildebrandtii, M. concanensis, M. borziana,
M. longituba, M. pygmaea, M. ovalifolia, M. peregrina, M. stenopetala), of which M. oleifera has become well
known for its use in nutrition, biogas production, fertilizer and medicine etc. M. oleifera is among the cheapest
and most reliable alternatives for good nutrition. Nearly all parts of the tree are used for their essential nutrients.
M. oleifera leaves have a high content of beta-carotene, minerals, calcium, and potassium (Kasolo et.al. 2010).
Dried leaves have an 70% of oleic acid content. The bark of the tree is very useful in the treatment of different
disorders such as ulcers, toothache and hypertension. The flowers are used to treat ulcers, enlarged spleen, and
to produce aphrodisiac substances. The tree is believed to have incredible properties in treating malnutrition in
infants and lactating mothers.
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Botanical Classification
Kingdom : Plantae; Division : Magnoliphyta; Class : Magnoliopsida; Order : Brassicales; Family
: Moringaceae; Genus : Moringa; Species : Moringa oleifera (Fahey et.al. 2005).

Morphology

Moringa oleifera is a small, fast-growing evergreen or deciduous tree that usually grows up to 10 or 12 m in
height. It has a spreading, open crown of drooping, fragile branches, feathery foliage of tripinnate leaves and
thick, corky, whitish bark. The leaves are bipinnate or more commonly tripinnate and are alternate and spirally
arranged on the twigs. Pinnae and pinnules are opposite leaflets are 1.2 to 2.0 cm long and 0.6 to 1.0 cm wide,
the lateral leaflets elliptic, the terminal ones obovate, petioles of lateral leaflets are 1.5 to 2.5 mm long, those of
terminal ones 3 to 6 mm long. The leaflets are green and almost hairless on the upper surface, paler and hairless
beneath, with red-tinged midveins, with entire margins and are rounded or blunt-pointed at the apex and short-
pointed at the base. The twigs are finely hairy and green, becoming brown. The fragrant, bisexual, yellowish
white flowers are borne on slender, hairy stalks in spreading or drooping axillary clusters (panicles) 10-25 cm
long. Individual flowers 3 mm long, are approximately 0.7 to 1 cm long and 2 cm broad, with five unequal
yellowish-white, thinly veined, spathulate petals, five stamens with five smaller staminodes and a pistil
composed of a 1-celled ovary and slender style (Kirtikar and Basu 1935; Little and Wadsworth 1964). The fruits
are pendulous, linear, three-sided pods with nine longitudinal ridges, usually 20 to 50 cm long, but occasionally
upto 1l morlonger,and 2.0 to

2.5 cm broad. The pods, each usually containing up to 26 seeds, are dark green during their development, and
take approximately 3 months to mature after flowering (Palanisamy and Kumaresan 1985). They turn brown on
maturity, and split open longitudinally along the three angles, releasing the dark brown, trigonous seeds. Seeds
measure about 1 cm in diameter, with three whitish papery wings on the angles.

Ethno medicinal/Traditional Properties

People worldwide have included M. oleifera in their diet since ancient times because of its vital therapeutic
values. Various medicines made from the plant are said to have ethnomedicinal properties for curing diseases.
All part of this plant has been used to treat diseases. Uses of M. oleifera are observed in pathological alterations
such as antihypertensive, anti-anxiety, anti- diarrheal and as a diuretic. A poultice made from Moringa leaves is
a quick remedy for inflammatory conditions such as glandular inflammation, headache, and bronchitis. The pods
treat hepatitis and relieve joint pain (Gopalakrishnan et.al. 2016). The roots are conventionally used to treat
kidney stones, liver diseases, inflammation, ulcers and pain associated with the ear and tooth (Ghasi et.al. 2000;
Mahajan et. al. 2007). The bark of the stem is used to treat wounds and skin infections. The seeds of the plant act
as a laxative and are used in the treatment of tumors, prostate, and bladder problems. Preparations from the plant
leaves benefit nursing mothers and malnourished infants. The leaves have been useful for patients suffering
from insomnia and treating wounds.

Medicinal Properties

M. oleifera is often referred as a panacea and can be used to cure more than 300 diseases. Moringa has long been
used in herbal medicine by Indians. The presence of phytochemicals makes it a good medicinal agent. In this
section, the effect of moringa on diseases are reviewed.

Antimicrobial and Antifungal Properties

M. oleifera ethanolic root extract contains a compound N-benzylethyl thioformate responsible for the
antimicrobial and antifungal effect toward an extensive array of microbes and fungi (Upadhyay et. al. 2015). M.
oleifera methanolic leaf extract may exert inhibition of urinary tract infections caused by Gram-negative and
Gram-positive bacteria such as Klebsiella pneumoniae, Staphylococcus aureus, Escherichia coli, and
Staphylococcus saprophyticus.The inhibitory effect of extracts from leaves, seeds, and stems of M. oleifera has
been specified in various fungal strains such as Aspergillus flavus, Aspergillus terreus, Aspergillus nidulans,
Rhizoctonia solani, Aspergillus niger, Aspergillus oryzae, Fusarium solani, Penicillium sclerotigenum,
Cladosporium cladosporioides, Trichophyton mentagrophytes, Penicillium species, Pullarium species
(Upadhyay et.al. 2015). M. oleifera seeds have active components 4-(alpha-L-rhamanosyloxy) benzyl
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isothiocyanates, which are believed to be responsible for their antimicrobial activity. The juice of Moringa
leaves also showed potential against human pathogenic bacteria (Mishra et.al. 2001). The methanolic leaf
extract has nearly 99% inhibition against Botrytis cinerea. The fruit of

M. oleifera contains alkaloids, flavonoids, and steroids, which have an inhibitory effect against the culture of
Candida albicans by either denaturing the protein or inhibiting the germination of spores through the steroid ring
they contain.

Antioxidant properties

The extract of Moringa possesses high phenolic content and potent antioxidant properties, (Ali; 2014) Moringa
leaves have been reported to be a rich source of 3-carotene, protein, vitamin C, calcium and potassium and act
as a good source of natural antioxidants, (Siddhuraju and Becker 2015) Moringa leaves are a good source of
natural antioxidant due to the presence of various types of antioxidant compounds such as ascorbic acid,
flavonoids, phenolics and carotenoids. Aqueous extracts of leaf, fruit and seed of Moringa have antioxidant
potential.

Anti-inflammatory properties

A significant anti-inflammatory effect was observed in different parts of M. oleifera (leaf, pods, flowers, and
roots). Active compounds such as tannins, phenols, alkaloids, flavanoids, carotenoids p-sitosterol, vanillin, and
moringin have anti-inflammatory properties.

Neurological properties

Moringa supports brain health and cognitive function because of its antioxidant and neuro- enhancer activities.
It's also been tested as a treatment for Alzheimer*s disease with favorable preliminary results. Its high content
of vitamins E and C fight oxidation that leads to neuron degeneration, improving brain function. It is also able to
normalize the neurotransmitters serotonin, dopamine, and nor-adrenaline in the brain, which play a key role in
memory, mood, organ function, responses to stimulus such as stress and pleasure, and mental health, for
example in depression and psychosis (Duke; 2001).

Benefits to the breast-feeding mother

Moringa flowers contain sucrose, D-glocuse nine amino acids, alkaloid, wax, and are rich in calcium, potassium
and a few flavonoids and consumption of flower juice improves the quality and flow of milk in feeding mothers
(Koul and Chase, 2015) In another research it is found that the leaf increases woman™s milk production
(Siddhuraju and Becker, 2015). The leaves being rich in nutrients, pregnant women and lactating mothers use
the powdered leaves to enhance their child“s or childrens nourishment suffering from malnutrition In the
Philippine Moringa is known as mother*s best friend, because of its utilization to increase woman“s milk
production and is

sometimes prescribed for anemia (Fuglie; 2001). In Africa and other developing nations used Moring to
overcome malnutrition especially in infants and nursing mothers (Isitua et.al. 2015, Shivani et. al. 2014; Daba
et.al. 2016).

Antiasthmatic properties

Moringine is an alkaloid of Moringa resembling in action with ephedrine is used for asthma. The seed kernel of
Moringa is effective against bronchial asthma. The study validated a significant decrease in the sternness of
asthma and coexisting respiratory function improvement (Mahmood et.al. 2010).

Diuretic Properties

The alcoholic and aqueous root extract of M. oleifera significantly affects calcium oxalate urolithiasis in male
rats. This reduction was observed due to the decrease in the retention level of oxalates, calcium and phosphates
as well as serum urea nitrogen, creatinine, and uric acid.

Analgesic properties

The seed oil is used externally for relieving pain of the joints in gout and acute rheumatism. Root bark removes
all kinds of pain (Dhakar et.al. 2011) As it contains sulfur, it is recommended for rheumatism and seed oil is
used as an application to relieve the pain of gout and acute rheumatism (Pankaj et.al. 2010).
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Beneficial for eye vision

Leaves and pods consumption is effective against eye problems and helpful in preventing night blindness
(Amjad et. al. 2015). Vitamin A deficiency was improved and cataract development was delayed by ingestion of
leaves. Eating Moringa leaves, pods and leaf powder which contain high proportion of vitamin A can help to
prevent night blindness and eye problems in children, (Okorocha et.al. 2015 ) Ingesting drumstick leaves (Beta-
carotene and leutin) with oil helps in improving vitamin A nutrition and perhaps delays the onset of cataract.
Also the juice can be instilled into eyes in cases of conjunctivitis (Sharif et.al. 2016)

Hepato protective properties

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 only fulfill these functions
with the aid of liver enzymes, so it's vital they stay at normal levels (Kurma et. al 1998)

Anti-Ulcer/Gastroprotective Properties

Bisphenols and flavonoids found in moringa leaves showed a reduced level of ulcer index, duodenal ulcer, and
stress ulcer in the ibuprofen-induced gastric ulcer model. Moringa extract was shown to significantly reduce free
radicals and neutralize the acidic behavior of gastric juice and have a protective effect on the development of
gastric ulcer. The presence of flavonoids in the plant has been shown to have a protective effect on ulcer
formation by increasing capillary resistance and improving microcirculation, resulting in less cell injury.

Anti-Cancer Properties

Several parts of moringa (fruits, leaves, flowers, stems) have been shown to be beneficial against cancer, a
deadly disease. The isolated compounds thiocarbamate and isothiocyanate from moringa act as inhibitors of
tumor cells (Guevara et.al. 1999). The dichloromethane fraction was found to be cytotoxic for MCF7 breast
cancer cells. (Khalafalla et. al. 2010)

Industrial uses of moringa Moringa oil

The oil content of seed is approximately 42%. The oil is brilliant yellow. It is used as a lubricant for fine
machinery such as timepieces because it has little tendency to deteriorate and become rancid and sticky (Ferrao
and Ferrao, 1970; Ramachandran et al., 1980). It is also useful as a vegetable cooking oil. The oil is known for
its capacity to absorb and retain volatile substances and is therefore valuable in the perfume industry for
stabilizing scents. The free fatty acid content varies from 0.5 to 3 %. The seed oil of Moringa contains
approximately 13 % saturated fatty acids and 82 % unsaturated fatty acids. It has a particularly high level of
oleic acid (70 %) Other vegetable oils normally contain only about 40 % oleic acid (Anwar and Bhanger, 2003 ;
Dahot and Memon. 1987; Faizi et.al. 1998; ).

Moringa as a source of biogas

Moringa plants were milled together with water. The fiber was separated by filtration through a mesh with 5
mm pores and the liquid fraction produced was then added. With an average feed of

5.7 g of volatile solids the gas production was 580 liters of gas per 1 kg of volatile solids. The average methane
content of the gas was 81 %. (Atawodi et. al. 2010 ; Kumar, 2004)

Moringa for biodiesel

Moringa oleifera oil is evaluated for the first time as potential feedstock for biodiesel. After acid pre- treatment
to reduce the acid value of the M. oleifera oil, biodiesel was obtained by a standard transesterification procedure
with methanol and an alkali catalyst at 60°C and alcohol/oil ratio of 6:1. M. oleifera oil has a high content of
oleic acid (>70%) with saturated fatty acids comprising most of the remaining fatty acid profile. As a result, the
methyl esters (biodiesel) obtained from this oil exhibit a high acetane number of approximately 67, one of the
highest found for a biodiesel fuel. (Umer Rashid et al.,2008 )

Water purification

Powdered seed act as a natural flocculent, able to clarify even the most turbid water Seed powder can be used as
a quick and simple method for cleaning dirty water. The powder joins with the solids in the water and sinks to
the bottom. This treatment also removes 90-99% of bacteria contained in water, water purification by
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flocculation, sedimentation, antibiosis and even reduction of Schistosome cercariae titer. Using Moringa to
purify water replaces chemicals such as aluminum sulphate, which are dangerous to people and the environment,
and are expensive (Jahn, 1986; Sutherland, 1989; Gassenschmidt et.al. 1995 ; Kumar and Gopal 1999 and
Yongbai ,2005).
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