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Abstract

Inadequate health care supply, poor nutrition, low income levels, use of trees and their by- products for provision of
food, medicine and cosmetics are common among the rural people of the developing nations. Moringa Tree has been
reported to be a wonder plant that is useful for human and animal nutrition, health, cosmetics, bio-gas and water
purification among other uses. Empirical evidences on the economics of its production highlights its potential as a
tool for enhancing the income of its producers. However, the level of awareness of its uses and evidence of its
efficacy among resource- poor farmers in Nigeria is generally low. Therefore, canvassing for the cultivation and use
of Moringa Tree among the resource-poor farmers is necessary for poverty alleviation and will make Moringa Tree
and its by-products a tool for rural development. This paper reviews the myriads of evidences on the usage of
Moringa Tree, leaves, flower, fruits, seed, root and their by-products as reported by various researchers worldwide.
The reviews suggest that Agricultural Extension agents can play a vital role in disseminating information on the role
Moringa Tree can play in wealth creation for poor farmers.
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1. Introduction

Poverty and hunger related issues have continued to occupy a prominent position on the front burner of
economic discuss world over, and developing Nations are faced with a number of challenges regarding
nutrition, health and standard of living. In ability of an individual to attain a minimum standard of living is
poverty and it is a social condition characterized by in adequacy of access to basic human needs (food and
non food) for the maintenance of socially acceptable standard of living in a given society. There is great
poverty in the land, and this is evident from IFAD (2011) where it was reported that 1.4b people out of the
world population of 6.8b live on $1.25 a day or less, UNICEF (2010) reported that an average of 22,000
children die each day due to poverty related conditions, while FAO (2010) puts the number of hungry people
in the world at 925million. Meaning that about one out every seven person is hungry. It further reported that
98% of the worlds hungry live in developing countries majorly Asia, Pacific and Sub-Saharan Africa. MDG
report of 2010 confirmed that, a child dies from hunger related diseases every five seconds, while three out
of every four persons worst hit by poverty and hunger live in the rural areas (HDR, 2010). Despite the fact
that the rural communities have agriculture as their mainstay, FAO (2010) reported that 50% of hungry
people are farm families in rural communities. It is argued that while poverty is the principal cause of hunger,
hunger also causes poverty by bringing about poor health and low levels of energy thereby impeding
productivity and resulting in poverty.

Lack of economic power for minimum standards of living among the poverty stricken people of the rural
communities and the quest for survivability makes them rely on natural products and utilize them in all
aspects of their life. Report gathered during personal interactions with some herb sellers at a local market in
Kwara state, Nigeria revealed that many trees and their products are being utilized by the rural dwellers for
phytotherapy, cosmetics, cooking, food and beverages etc. For examples; Neems Tree popular called
‘Dongoyaro Tree’ and its various parts (leaves, stem bark, roots), are used in preparation of traditional
mixture for treatment of malaria, combination of cotton leaf and garlic onion mixture are used to suppress
high blood pressure, mango tree bark, leaves and root are used for preparation of blood tonic. A product of
shea butter tree fruits (popularly called ori among the Yorubas) is use as hair and body cream, Sobo drinks
prepared from the Calyx of the roselling is a favourite drink among the rural dwellers, while Cashew leaf
stalk and Jathropha gum are used as chewing stick and remedy for tooth decay, respectively. But the use of
Moringa Tree and its products were rarely mentioned, this corroborates the findings of Odeyinka et al.
(2008) that 61.87 % of farmers in southwestern Nigeria were not aware of the Moringa Oleifera plant.

Moringa Tree is a perennial softwood tree of various species ( Moringa Oleifera, Moringa Pterygosperma,
Moringa drouhardii, Moringa Stenopetala, Moringa Peregina, Moringa Cocanensis). Its timber is of low quality,
but it is an important tree in various parts of the world. Moringa Tree has been of many uses to human race
ranging from consumption to domestic usage, animal forage, plant manure, bio pesticides and as ornamental
plants. Its edible properties and evidence of its role in human health and nutrition made it a tree that is long
consumed by man. The fruits are boiled and eaten whole, while the tender young pods that look like string
beans are cooked and eaten whole or sliced , the pulp are extracted from the mature pods, called the
drumsticks, and soft seeds from immature drumsticks are boiled and eaten like fresh peas (Livestrong, 2012).
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The leaves are boiled and cooked like vegetables, or dried and ground into powder while the flowers are
cooked to make tea, the roots are pickled or crushed into condiments. All parts of Moringa tree are edible and
consumed by humans. Different parts of Moringa Tree are coming into limelight as a result of scientific proof
that moringa is an important source of naturally occurring phytochemicals that provides basis for future
feasible developments (Anwar and Bhanger, 2003). Moringa Tree has been canvassed recently to be an
indigenous source of highly digestible protein, Ca, Fe, Vitamin C, and carotenoids suitable for utilization in
many of the developing world and it can be used to combat malnutrition because it is a readily available and
promising food source. While under-nutrition/malnutrition has been fingered in most deaths particularly of
infants, various studies confirm the high nutritive and medicinal value of all parts of the moringa oleifera
plant, A lot of researchers have worked on Moringa Tree and provided evidence on the multiple uses of
Moringa plant. These are gathered in this report to show that the plant is a tool for poverty alleviation, and
also to increase the awareness of the inherent benefits of Moringa plant.

2. Moringa tree

Moringa Tree, also known as Horseradish tree, drumstick tree, sujuna benzolive tree and ben oil tree is
widely cultivated in the tropics and most grown in parts of the world most hit by malnutrition (United Nation
Reports, 2004). The Hausa tribe of Northern Nigeria called Moringa Tree Zogali, Bagaruwa or Barambo, the
Fulani of the same region named it Garawa, or Rimimaka, the Yoruba in the south western region called it Igi
igbale, Igi Iyanu (Miracle Tree) and its leave ‘Ewe Igbale’, while the Ibo tribe of the Eastern region called it
okwe oyibo, or odudu oyibo.

Moringa Tree is a medium sized tree that belongs to the family moringaceae of a single genus
(Ramachandran et al, 1980). Moringa Oleifera Lam is a highly valued plant that is well distributed in many
countries of tropics and subtropics (Anwar et al.,, 2007)c, widely distributed in the Phillipines, Canbodia,
Central, North and South America and the Caribbean Islands (Morton, 1991). It is widely cultivated in the
East and distinguished by shape and structure of its leaves, its mode of erection with stem bark that is
whitish grey in colour, thick, soft and rough (Roloff et al, 2009). The stem has many branches that is capable
of fast re-growth from the stem after being cut, damaged, it exudes a gum that is white in colour and which
changes to reddish brown or brownish black on exposure. The mucilaginous gum exuded from cutting of the
tree is used in leather tanning and calico printing (Ramachandran et al., 1980; Nautiyal and Venkaraman,
1987). Mild hydrolysis of the whole gum of Moringa tree with an acid revealed that it can produced a
degraded-gum polysaccharide consisting of L- galactose, - glucuronic acid, and L- mannose, while purified
whole gum exudates from moringa tree contain L- arabinose, galactose, - glucoronic acid, L- rhamnose, -
manose and xylose (Bhattacharaya et al.,, 1982). Moringa gum has been reported to be useful in dental care,
while the gum mixed with sesame oil is believed to relieve headaches, fevers, intestinal complaints,
dysentery, asthma and sometimes used as remedy for syphilis and rheumatism (Fugile, 2000; Anwar et al,,
2007).
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Moringa Tree has a corky back that yields a coarse fibre useful for making mats, ropes and paper.
Bhatnagar et al. (1961); Siddhuraju and Becker (2003) and Anwar et al. (2007) reported that the stem bark is
useful to cure eye diseases and for the treatment of fever, stem bark juice was reported to prevent
enlargement of the spleen, destroy tumors and heal ulcers. Antifungal activity of the bark extract and the
antibacterial effect of the juice from the stem bark against staphylococuss aureus has been reported by
Bhatnagar et al. (1961) and Mehta et al. (2003), respectively. Moringa Tree wood is soft and light, with a
density of 0.5t0 0.7 g /cm3. It is rarely used as a fuel wood and occasionally for light construction.

Moringa leave
Powder
Moringa
Seed oil Moringa Leave Moringa
Moringa Leave
flower extracts
Moringa
Leave Moringa leave
stalk vein

Moringa

Moringa Moringa
stem Bark Stem

Moringa
wood A
Moringa

root Moringa root
extracts

Figurel. Moringa Tree and its products

3. Moringa leaves

Moringa Leaves are either bipinnate or tripinnate, they are up to 45 cm long, alternate and spirally arranged
on the twigs that are finely hairy and green with leaflets that are 1.3 to 2.0 cm long and 0.6 -1.0 cm wide.
(Rollof et al., 2009). Moringa leaf lateral leaflets are elliptic, the terminal ones are obovate, petioles of lateral
leaflets are 1.5 to 2.6mm long and the terminal ones are 3 to 6 mm long. The finely hairy green leaves of
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moringa is hairless at the upper surface, pale and hairless beneath with red tinged, mid-veins with the entire
margins, and are rounded or blunt-pointed at the apex but short-pointed at the base.

Plate 1. Moringa Tree products (Adapted from: Ritu et al., 2011).

a= Moringa tree, b= Moringa Roots, ¢ = Moringa Leave, d= Moringa Flower,
e= Moringa Fruits, f= Moringa Seeds

The leaves and twigs are used as fodder for cattle, sheep, goats and camels in many parts of its range
(Mahatab et al, 1987; Negi, 1977). Moringa Leaves are rich in vitamin A and C and are considered useful in
Scurvy and respiratory ailments, It is also used as an emetic remedy (Roloff et al., 2009). The juice extracted
from the leaves has strong antibacterial and antimalarial properties. The leaf extracts of moringa have been
found to increase Rhizobium root nodulation, nodule weight, and nitrogenase activity in mung bean (Vigna
munga L.) when applied to the seeds or as root dressing (Bandana et al., 1987). Morton (1991); Fugile, (200);
Mekonnen et al. (1999); Dhar (1987) and The Wealth of India (1962), reported that moringa leaves has a
purgative properties and also serves as an antidote to piles, fevers, sore-throat, bronchitis, catarrh, eye and
ear infections as well as sores healing and reliever of headaches. It was stated that the leave juice can be use
to control glucose levels and have capacity to reduce swelling of an inflammation (The wealth of India, 1962).
The wealth of India (1962) and Dhar (1987) stated that Moringa leaves juice has a stabilizing effect on blood
pressure. Nitrile, mustard oil glycosides and thiocarbamate glycosides have been isolated from Moringa
Leaves and were found to be responsible for its blood pressure lowering effect (Faizi et al., 1994a; 1994b;
1995).

Furthermore, it has been reported that moringa leaves acts as a good source of natural antioxidant due to
the presence of various types of antioxidant compounds such as ascorbic acid, flavonoids, phenolics and
carotenoids (Anwar et al, 2007; Makkar and Becker, 1996). Makkar and Becker (1996) also stated that
Moringa leaves is an ideal dietary supplement because with high quality ascorbic acids, oestrogenic
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substances, [ sitosterol, iron, calcium, phosphorus, copper, vitamins A, B, and C, @- tocopherol, riboflavin,
nitonic acid, folic acid, pyridoxine, B - carotene, protein and in particular essential amino acids like
methionine cystine , tryptophan and Lysine (Anwar et al. 2003). The crude extracts of Moringa Leaves was
reported to have a significant cholesterol lowering action in the serum of high fat diet fed to rats and this
might be attributed to the presence of a bioactive phytoconsitituent , i.e B-sitosterol as reported by Ghasi et
al .(2000). Aqueous leaf extracts of Moringa leaves has been found to have anti ulcer properties and Pal et al.
(1995) indicated that the Anti-Ulcer component is widely distributed in the Moringa Tree. The flesh and the
leaf juice was found to inhibit the growth of Pseudomonas aeuroginosa and staphylococcus aureus that are
pathogenic to man (Caceres et al., 1991). The potential of Moringa leaves for anti-tumor activity was reported
by Makonnen et al. (1997). The antioxidants effects and efficacy against hyperthyroidism through regulation
of thyroid hormone has been reported by Pal et al.(1995a), (1995b); and Tahiliani and Kal, (2000). Its
effective for the regulation of thyroid hormone status. Lipipun et al. (2003) showed that Moringa leaves may
be applicable as a prophylactic or therapeutic against Herpes simplex virus type 1 and may be effective
against the acyclovir - resistant variant (Lipipun et al., 2003). While Mekonnen et al. (1997) reported that an
infusion of leaf juice reduced glucose levels in rabbits.

4. Moringa flower

The flower of Moringa is yellowish-white in colour, slender, with hairy stalks in spreading or dropping
auxiliary clusters (Panicle). The flower is scented, bisexual and measures about 10-25 centimeters long.
Individual flowers are set in a basal cup (Hypanthum) that is 3 millimeters long and are approximately 0.7 to
1 cm long and 2cm broad with five unequal yellowish -white, thinly veined, spatulate petals, five stamens
with five smaller sterile stamens (staminode) and a pistil composed of one celled ovary and slender style
(Little et al,, 1964; Ramachandran et al,, 1980).

Moringa Flower contain nine amino acids, sucrose, D-glocuse, traces of alkaloid, wax, and is rich in
potassium, calcium and some flavonoid pigment (Ruckmani et al., 1998, Anwar et al,, 2007). Lizzy et al.
(1968) reported that Moringa Flower contain pterogospermin, an antibiotic that is highly effective in the
treatment of cholera. Moringa flowers was extracted using alcohol and aqueous extract solution and it was
discovered that it contains quercetin, a known flavonoid with hepatoprotective activity (Gilani, et al., 1997),
which indicates a significant hepatoprotective effects (Ruckmani et al., 1998). Moringa flowers are used as a
tonic and diuretic (Rollof et al, 2009), they are a good source of pollen for honeybees (Booth and Wickens.,
1988). The curative ability of moringa flower over inflammations, muscle diseases, tumours, and
enlargement of the spleen, and ability to reduce serum cholesterol, phospholipid, triglyceride, make it useful
for regulation of cholesterol to phospholipid ratio and also as a stimulant and it could be said to be of high
medicinal value (Faizi et al; Bhatacharya et al. 1982; Dahot 1998; Siddhuraju and Becker, 2003; Mehta et al,,
2003), while Anwar et al. (2005) reported higher fecal cholesterol and reduction of lipid profile of liver heart
and aorta in hypercholesteromic rabbits.
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5. Moringa fruits

These are pendulous linear three-sided pods with nine longitudinal ridges, usually 20 - 50 cm long, but
seldom up to 1m or longer and 2.0 to 5.0 cm broad. (Rolloff et al., 2009). Each pod usually contains up to 26
seeds which are dark green during their development and take up to 3 months to mature after flowering
(Palanisamy et al., 1985). They turn brown on maturity and spilt open longitudinally along the three angles,
releasing the dark brown trigonous seeds. (Rollof et al., 2009). The pod is tender and edible with taste similar
to asparagus (a succulent spring vegetable of high dietary fibre). Moringa Fruits are eaten as a nutritious
vegetable either cooked or pickled. They are rich in minerals thiamine, protein, beta- carotene, riboflavin,
vitamin A and C (Verma, 1976., Peter, 1979; FAO, 1982,, Sreeramule et al., 1983 ; 1988 Gupta et al., 1989;
Barra et al, 1989). Thiocarbamate and isothiocyanate glycoside was isolated through acetate phase of
ethanol extract of Moringa pod, making the pods to have antihypertensive effects because those compounds
have an antihypertensive ability (Faizi et al., 1998). The fruits have cytokinins (Makkah and Becker, 1997).
While Mehta et al. (2003) reported that moringa fruits has ability to lower the serum cholesterol,
phospholipid, triglycerides, low density lipoprotein (LDL), Very low density lipoprotein (VLDL), cholesterol
to phospholipid ratio, anterogenic index lipid, and it was stated that the fruits also has ability to increase the
fecal cholesterol and reduce the lipid profile of liver heart and aorta in hypercholesteromic rabbit.

Moringa Flower:
Moringa * Used as tea
Fruits: * Cure inflammations
« Eaten as *Lower serum
vegetable cholesterol
« Supply ( Anwar et al., 2007)
Minerals and
Vitamins A, B
and C. Verma Moringa Stem: Moringa Wood Moringa Leaves:
(1976 * The juice from then stem -.Used as firew?od, and * It has a purgative
bark is used to cure ulcer, I'g.ht construction. properties
destroy tumors and as .-Ylelds a coarse.flbre that + Used as Vegetable
painkiller ( Anwar et al., is used for making mats «Leave juice have a
2007) and paper (Little etal., stabilizing effect on blood
1964 i pressure (Faizi et al., 1994
\ a).
Moringa Gum:
) N - * Relieve
*Moringa seed: antiseptic headache,
to treat drinakable water
L .. fevers and )
(Muyibi and Evision, dysentary. Moringa Root:
1995b) <Usefulin * Used as Condiments
«Qil is used as hair and treating (Martins et al.,‘ 1979)‘
body lotion, and prevent Rheumatism . Po'werf.ul antibacterial anq
aging (Stussi et al., 2002) (Fugile, 2001) antifungi agents ( Ruckmani
! etal ., 1998)

Figure 2. Components of Moringa Tree and its uses as reported by various Authors
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6. Moringa seed

The seeds of moringa measure about 1 cm in diameter with three whitish papery wings on the angles. Seed
weight differ among varieties ranging from 3000 to 9000 seeds per kilogram (Negi, 1977) and about 270g to
300g for 1000 seeds are reported at the University of Ilorin Moringa Plantation (Unpublished). Moringa
seeds are considered to be antipyretic, acrid, bitter (Oliveira et al, 1999) and reported to have some
antimicrobial activity. Moringa seed can be consumed fresh as peas, pounded, roasted, or pressed into sweet
non-desiccating oil, commercially known as ‘Ben oil’ . It has a unique property of appearing dry, hard and
crushable but can also be pressed into cake. The anticoagulant activity of crushed moringa seed indicated
that it is one of the best natural coagulant with polypeptides that makes it useful for water treatment
(Ndabignegneser and Nrasiah , 1998), while Kalago et al. (2000) reported that crushed seed are viable
replacement of synthetic coagulant. In Sudan it is traditionally believed that alum causes gastrointestinal
disturbances and Alheimezier disease, therefore Sudanese rural women used crushed moringa seeds to clear
the highly turbid Nile water instead of alum (Crapper et al, 1973; Miller et al.,, 1984; Martyn et al., 1989;
Muyibi 1994). Moringa seeds effectiveness against turbid water and same coagulation effects when
compared with alum was reported by Muyibi and Evision (1995). The coagulation effectiveness of Moringa
seeds varies depending on the initial turbidity of the water, and Muyibi and Evision, (1995) reported that
Moringa seeds could reduce turbidity up to 99%. Moringa Seed also have softening properties in addition to
alkalinity reduction as well as exhibiting a natural buffering capacity, which could handle moderately high to
high alkaline surface and ground water. Obioma and Adikwu (1997) reported that Moringa Seed can be use
as an antiseptic to treat drinkable water. Olsen, (1987) and Madsen et al.,, 1987 stated that Moringa Seed
possess antimicrobial properties, while Broin et al. (2002) reported a recombinant protein in the seed that is
effective against Gram-positive and Gram-negative bacteria cells, it was also stated that the seed may act
directly upon microorganisms and results in growth inhibition while Sutherland et al. (1990) reported that
Moringa seed could inhibit the replication of bacteriophages, and could be used as a less expensive
biosorbent for the removal of Cadmium (Cd) from aqueous media, and useful in binding of some metals
(Sharma et al.2011).

7. Moringa seed oil

Moringa seed contain 19 to 47% oil (Ahamad et al., 1989, Szolnokinit, 1985) which is commercially known as
ben-oil, it is similar to olive oil, rich in palmitic, stearic, and oleic acids (Nautiyal et al., 1987; Verma, 1976;
Baneji et al, 1976 ). Moringa Seed oil is a sweet non-sticking, non drying oil that resists rancidity (Fahey,
2005). Rossell (1991) reported that the sterol composition of the major fractions of Moringa seed oil differs
greatly from those in the convectional edible oils. Moringa seed oil is used for human consumption
(Szolnokim, 1985; Delaveau et al., 1980). Moringa oil is applied externally to treat rheumatism and gout
(Parrota, 2001) and is highly valued by perfumers and watchmakers for its power of absorbing and retaining
odours, and as a lubricant, respectively (Ramachnadran et al., 1980). While Fugile (1990) reported that the
oil is used for making hair care products, it also has specific protein fractions which make it useful for skin
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and hair care. Stussi et al. (2002) reported the presence of peptides of moringa seeds in purisoft that protects
human skin from environmental influences and prevent premature skin aging as well as dual activity of
strengthening and conditioning of the hair, making the extract to be globally accepted as an inventive
solution for hair care.

Moringa seed oil cake (defatted seed cake) is used as fertilizer (Fahey et al, 2001). Faizi et al. (1988) and
Lalas and Tsaknis (2002) reported that the seed extracts exerts its protective effect by decreasing liver lipid
peroxide. Bharali et al. (2003) stated that moringa seed oil cake is very efficient against action of hepatic
carcinogen metabolizing enzyme in mice, has an antioxidant parameter and effective in treating skin
papillogenesis in mice.

8. Moringa root

Moringa root is a swollen, tuberous white tap root which has a characteristics pungent odour, and very
sparse lateral roots that developed from the seedlings. However if the trees are planted through seed a deep
stout tap root with a wide-spreading system of thick, tuberous lateral roots will develop (Roloff et al., 2009).
According to Lahjie et al, (1987) tap roots do not develop from trees propagated from cuttings. Several
compounds of proven medicinal value have been isolated from the roots and root bark (Booth and Wickens,
1988) and it has been reported that the roots possess anti-spasmodic activity (Caceres et al., 1992). Moringa
root extracts is commonly applied externally to cure inflammatory swellings (Rollof et al, 2009), and it
contains pterogospermin, an antibiotic that is highly effective in the treatment of cholera (Lizzy et al, 1968) ,
while Ruckmani et al,, (1998) reported that it has an hepaprotective activity, and the juice from the root bark
can relieve earaches and toothaches.

Condiments are made from Moringa Root for garnishing after peeling, drying and mixing it with vinegar
(Martin et al, 1979). The wealth of India 1962; Dahot 1988; Ruckmani et al, 1998 reported that Moringa
Root can act as anti inflammatory agent, stimulant in paralytic afflictions, and as a cardiac/ circulatory tonic.
The Authors also reported that it can be used as a laxative, in treating rheumatism, inflammations, articular
pains, lower back or Kidney pain and constipation. Rao et al. (2001) stated that Moringa Roots have
antibacterial activity and are reported to be rich in antimicrobial agents, while Ruckmani et al.,, (1998) stated
that Moringa root contains Pterygospermin a powerful antibacterial and fungicidal agents.

9. Moringa and economic development

Moringa Oleifera Tree have been reported to have high economic and cultural values as stated above by
various authors. The acclaimed miracle tree is grown all over the world for economic purposes and on
commercial scale. It is grown as single trees cultivated in homesteads, round cattle shed, on farm boundaries
or as groups of trees on village waste lands, this has also led to emergence of Moringa Plantation , processing
outfits with its resultant implication for the creation of employment and hence reduction in poverty. A good
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number of families and particularly women engage in the distribution and sales of fresh moringa leaves
deriving their living from ensuring daily supplies to the urban centers.

The average yield in wet leaves per Moringa Tree is given as 4.5kg per annum, this will equate to 1kg of
dry leaf powder working on a ratio of 4.3kg per one kg of dry organic leaf powder. At an average, world
buying price of 1.50p/kg, a hectare of moringa planted will yield 50,616kg of dry leaf powder and give a
gross income of $75,924 per year (IRD, 2011). It is important to note that the Moringa Plant produces for as
long as seven years or more, saving the labour of fresh establishments and input cost while the plant
continues to yield revenue for the farmer. With the need for alternative sources of biogas to meet the
increasing demand, the potentials of Moringa Tree in the production of biogas is being explored. Foidl et al.
(2001) estimated that more than 4,400 cubic meters of methane could be produced per hectare of moringa
per year. This is up to twice as much as can be produced per hectare per year from sugar beet leaves, a
common plant material for biogas.

Usage of Moringa seed for household water purification produced substitute for imported flocculant, thus
reducing expenditure by rural poor population. It is completely biodegradable and will help the rural poor
who suffer from a lot of water borne disease such as cholera, dysentery and typhoid in purification of their
water and saved them from getting ill. Also, the uses of Moringa in water treatment and various evidence of
its efficacy will increase demand for Moringa seed, thus economically empowering local Moringa farmers.

10. Conclusion

The potentials of Moringa Tree to combat the duo of poverty and hunger remain unassailable. However, the
low levels of awareness of the inherent benefits of the plants have challenged the level of its cultivation in
some parts of the world. Other challenges to the cultivation of the plant include uncertainty of markets in
some developing countries and inadequate knowledge about its cultivation and uses.

Usage of our Moringa Tree to solve a lot of problems arising from nutrition, health and general well being
of the masses will conserve the Foreign exchange presently used in the importation of synthetic vitamins and
mineral, putrefying chemicals, convectional drugs, body and hair care products, and make more funds
available for Rural Development programme.

All rural farmers need to be encouraged to embark in planting of Moringa Tree for their empowerment.
Government can launch Operation Plant Moringa Tree (OPMT) by providing land and other resources for the
resource poor rural farmers, assist them in harvesting and processing, and pay them according to their yield.
This form of empowerment will reduce poverty in the land and make Moringa Tree available for every
household.

Lastly, Agricultural extension and advisory services can play a big role in meeting the challenges and
assisting rural farmers harness the enormous opportunities in the production and usage of Moringa Tree,
this will make it available for all, reduce poverty in the land and improve the economic situation of our
developing Nation.

808 ISDS www.isdsnet.com



International Journal of Development and Sustainability Vol2 No.2 (2013): 799-813

References

Ahamad, ]J.N., Agunwamba, C.C., Uche, P.I.,, Amadi, B.C. and Adegbola, T.A. (1985), “Some statistics of poultry
production in the southeastern states of Nigeria”, Journal of Animal Production, Vol. 5 No. 2, pp. 131-140.

Anwar, F. and Bahanger, M.I. (2003), “Analytical characterization of Moringa Oleifera seed oil grown in
temperate regions of Pakistan”, Journal of Agricultural and Food Chemistry, Vol. 51, pp. 6558-6563.

Anwar, F., Ashraf, M. and Gilani, A.H. (2007), “Moringa Oleifera : A food plant with multiples medicinal uses”,
Phyto therapy Res, Vol. 21 No 1, pp. 17 -25.

Bandana, B, Srivastava, R.C. and Mathur, S.N. (1987), “Nodulation and nitrogenase activity in Vigna mungo in
response to seed -soaking and root - dressing treatments of Moringa Leaf extracts”, Indian Journal of Plant
Physiology, Vol. 30 No 4, pp. 362- 367.

Broin, M., Santella, C., Cuine, S., Kokou, K., Peltier, G. and Joet, T. (2002), “Flocculent activity of a recombinant
protein from Moringa oleifera Lam seeds”, Applied Microbiology Biotechnology, Vol. 60, pp.114 -119.

Bhatnagar, S.S, Santapau, H., Desai, ].D.H, Yellore, S. and Rao, T.N.S. (1961), “Biological activity of Indian
medicinal plant. Partl”. Antibacterial, antitubercular and antifungal action”. Indian Journal of Medical.
Research, Vol. 49, pp. 799-805.

Bhattacharya, S.B., Das, A.K. and Baneriji, N. (1982), “Chemical investigation on the gum exudates from Sonja
(Moringa oleifera)”, Carbohydrate Research, Vol. 102, pp. 253- 262.

Bharali, R., Tabassum, M.R.H. and Azad, H. (2003), “Chemomodulatory effect of Moringa Oleifera Lam., on
hepatic carcinogen metabolizing enzymes, antioxidant parameters and skin papillomagnesis in Mice”, Asian
Pacific Journal of Cancer Prevention Vol. 4, pp. 131-139.

Booth, F.E.M. and Wickens, G.E. (1988), “Non - timber uses of selected arid zone trees and shrubs in Africa”,
FAO Conservation guide, Rome, pp. 92- 101.

Caceres, A.O, Cabrera, 0., Morales, P., Mollinedo, P. and Mendia, A. (1991), “Pharmacological properties of
Moringa Oleifera: 1: Preliminary screening for antimicrobial activity”, Journal of Ethnopharmacology, Vol. 33,
pp.- 213-216

Dahot, R. (1988), “Vitamin contents of flowers and seeds of Moringa Oleifera” Pakistan Journal of.
Biochemistry, Vol. 21, pp. 1-24.

Dhar, B. and Gupta, 0.P. (1982) “Nutritional value of shigru (Moringa oleifera Lam)”, BM.E.B.R, Vol 3 No 2-4,
pp. 280-288.

Delaveau, P. and Boiteau, P. (1980), “ Huiles a interet pharmacologique, cosmetologique et dietetique. 4.
Huiles de Moringa Oleifera Lam”. Et de M. deouhardii Jumelle. Plates Medicinales et Phytotherapic, Vol. 14 No
1, pp. 29-33.

FAO, (1982), “Fruit bearing forest trees: technical notes”. FAO Paper. 34, Rome.

ISDS www.isdsnet.com 809



International Journal of Development and Sustainability Vol2 No.2 (2013): 799-813

Faizi, S., Siddiqui, B.S., Saleem, R,, Siddiqui, S., Aftab, K. and Gilani, A.H. (1994a), “Isolation and structure
elucidation of new nitrile and mustard oil glycosides from Moringa oleifera and their effect on blood
pressure”, Journal of Natural Products, Vol. 57, pp. 1256 -1261.

Faizi, S., Siddiqui, B.S., Saleem, R., Siddiqui, S., Aftab, K. and Gilani, A.H. (1994b), “Novel hypotensive agents,
niaziminA, niaziminB, niacicin A and niacicinB from Moringa Oleifera: Isolation of first naturally occurring
carbamates”, Journal of the Chemical Society Perkin Transaction, Vol. 1, pp. 3035-3040.

Faizi, S. Siddiqui, B.S., Saleem, R, Siddiqui, S., Aftab, K. and Gilani, A.H. (1992), “Isolation and structure
elucidation of novel hypotensive agents, niazin A, niazin B, niazimicin and niazimin A plus B from Moringa
oleifera : The first naturally occurring thiocabanamates”, Journal of the Chemical Society Perkin Transactions,
Vol. 1 No. 23, pp. 3237-3241

Faizi, S., Siddiqui, B.S., Saleem, R, Siddiqui, S., Aftab, K. and Gilani, A.H. (1998), “Hypotensive consitituents
from the pods of Moringa Oleifera plant”, Med, Vol. 64, pp. 225-228.

Faizi, S., Siddiqui, B.S., Saleem, R., Siddiqui, S., Aftab, K. and Gilani, A.H. (1995), “Fully actylated carbonate and
hypotensive thiocarbamate glycoside from Moringa Oleifera”, Journal of Phtyochemistry, Vol. 38, pp. 957-963.

Fahey, ].W., Zakman, O. and Talalay, O. (2001), “The chemical diversity and distribution of glocosinolates and
isothiocyanantes among plants.” Journal of Phtyochemistry, Vol. 59, pp. 200-237.

Fahey, ].W.,, Zalcmann, A.T. and Talalay, O. (2005), “The chemical diversity and distribution of gluccoinolates
and isothiocyanates among plants”. Journal of Phtyochemistry, Vol. 56, pp. 5 -51.

FAO (1982), “Fruit - bearing forest trees: technical notes”. FAO for Pap. 34, Food and Agriculture
Organization of the United Nations, Rome.

FAO (2010), “The state of Food and Agriculture 2010” available at: www.fao.org/publication/sofa. ( accessed
2nd September, 2012).

Fugile, L.J. (2000) “New uses of Moringa studied in Nicaragua. ECHO Development Notes #68. Available at
http://www.echotech.org/network/modules.php?nmae=News (accessed on 5th August, 2012).

Ghasi, S., Nwobodo, E. and Ofilj, ].0. (2000), “Hypocholeterolemic effects of crude extract of leaf of Moringa
Oleifera Lam in high - fat diet fed Wistar rats”. Journal of Ethno pharmacology, Vol. 69 No. 1, pp. 21-25.

Gupta, K. and Barart, G.K. (1989), “Nutrient contents and antinutritional factors in convectional and non
convectional leafy vegetables”. Food Chemistry, Vol. 31 No. 2, pp. 105-106.

HDR (2010), Human Development Report. 2010: available at: hdr.undp.org/en/mediaHDR_2010_EN_
Complete (accessed on 2nd September, 2012).

IFAD (2011), Rural Poverty Report 2011 available at: www.ifad.org rpr2011 index.htm. (accessed on 2nd
September, 2012).

IRD (2010), Industrial Relations Development IRD.2011 available at: www.gsa.gov/portal/content/104209
(accessed on 2nd September, 2012).

Lahjie, A.M. and Siebert, B. (1987), “Kelor of horseradish tree ( Moringa oleifera Lam.). A report from East
Kalimantan. German Forestry Group”, Mulawarman University. GRG Report Vol. 6, pp. 41-43.

810 ISDS www.isdsnet.com


http://www.echotech.org/network/modules.php?nmae=News
http://www.ifad.org/
http://www.gsa.gov/portal/content/104209

International Journal of Development and Sustainability Vol2 No.2 (2013): 799-813

Lilipun, V.M., Kurokawa, R., Suttisri, P., Taweechotiparr, P., Pramyothin, M., Hatori, K. and Shiraki, A. (2003),
“Efficacy of Thai medicinal plant extracts against herpes simplex virus type 1 infection invitro and in vivo”.
Antiviral Research, Vol. 60, pp. 175-180.

Lalas, S. and Tsakinis, ]. (2002), “Extraction and identification of natural antioxidants from the seeds of
Moringa Oleifera Tree variety of Malawi”, Journal of Animal Chemistry Society, Vol. 79, pp. 677-683.

Livestrong (2011), “Uses of Moringa Oleifera”, available at: http:// www.livestrong.com/article/486825.
(accessed on 2nd September, 2012).

Little, E.L. and Waldsworth, F.H. (1964), “Common trees of Puerto Rico and the Virgin Islands”, Agric.
Handbook. 249. U.S. Dep. Agric., Washington, D.C.

Lizzy, K., Narashina, S. Rao, P.L. and Puttaswany, T.L. (1968), “Chemotherapy of bacteria infections . Part 4:
Potential anti-cholera agents”, Indian Journal of Experimental Biology, Vol. 6. No. 3, pp. 168 -169.

Madsen, M., Schlundt, J. and Omer, E.L. (1987), “Effect of water coagulation by seeds of Moringa Oleifera on
bacterial concentration”, Journal of. Tropical Medicine, Vol. 90, pp. 101-109.

Martyn, C.N, Barker, D.L.P., Osmond, C., Harris, E.C., Edwardson, J.A. and lacey, R.F. (1989). “Geographical
relation between Alheizmers diseases and aluminum in drinking water”, Lancet Vol. 1, pp. 59-62.

Martin, F.W. and Ruperte, RM. (1979), “Edible leaves of the tropics”. 2nd ed. U.S. Dep. Agric., Sci. and
Education Admin, Agric. Res., Southern region, Mayaguez, PR.

Mahatab, S.N, Ali, A.A. and Duzzaaman, AHM (1987), “Nutritional potential of Sajna leaves in
goats”,Livestock Advisor, Vol. 12 No 12, pp. 9-12.

Makkar, H.P.S. and Becker, K. (1997), “Nutrients and anti-quality factors in different morphological parts of
the Moringa Oleifera Tree”, Journal of Agricultural Sciences, Vol. 128 No3, pp. 311-322.

Makkar, H.P.S. and Berker, K. (1996), “Nutritional value and anti national components of whole and ethanol
extracted Moringa Oleifera leaves”, Animal Feed Science and Technology, Vol. 63 No.1, pp. 211-228.

Mehta, L.K,, Balaraman, R. Amin, A.H., Bafna, P.A. and Gulati, 0.D. (2003), “Effects of fruits of Moringa oleifera
on the lipid profile of normal and hypocholesterolemic rabbits”, Journal of Ethnopharmacology, Vol. 86, pp.
191-195.

Mekonnen, Y., Yardley, V., Rock, P. and Croft, S. (1999), “Invitro antitrypanosomal activity of Moringa
stennopetala leaves on guinea pig and mouse smooth muscle”, Physiotherapy Research, Vol. 13, pp. 538 -539.

Millenium Development Goal Report (2010), available at: www.un.org/millenimugoals/..../MDG% (accessed
on 2nd September, 2012).

Muyibi, S.A. (1994), “The potential of Zogale (Moringa Oleifera) seeds as a water treatment chemical”, Niger
Society of Engineers ,Vol.29, pp. 27-23.

Muyibi, S.A. and Evison, L.M. (1995), “Moringa oleifera seeds for softening hard water”, Water Research, Vol.
29, pp- 1099-1104.

ISDS www.isdsnet.com 811


http://www.livestrong.com/article/486825
http://www.un.org/millenimugoals/...../MDG%25

International Journal of Development and Sustainability Vol2 No.2 (2013): 799-813

Morton, J.F. (1991), “The horseradish tree, Moringa pterygosperma (Moringaceae) - a boon to arid lands ?”,
Economic Botany, Vol. 45 No. 3, pp. 318-333.

Nautiyal, B.P and Venkataraman, K.G. (1987), “Moringa (drumstick) An ideal tree for social forestry: Growing
conditions and uses - Part 17, MYFOREST, Vol. 23 No. 1 pp. 53-58.

Negi, S.S. (1977), “Fodder trees of Himachel Pradesh”, Indian Forester, Vol. 103 No. 9, pp. 616-622.

Obioma, U.N and Adikwu, M.U. (1997), “Investigation on some physiochemical anti oxidant and toxicological
properties of Moringa oleifera seed oil”, Acta Pharm, Vol. 47, pp. 287-290.

Odeyinka, S.M., Oyedele, O.]., Adeleke, T.O. and Odedire, ].A. (2008), “Reproductive performance of rabbits fed
Moringa oleifera as a replacement for Centrosema pubescans. In. 9th World”, paper presented at the Rabbit
Congress, June 10- 13, 2008, Verona, Italy.

Olsen, A. (1987), “Low technology water purification by Bentonite clay and Moringa oleifera Seed flocculation
as performed in Sudanese villages: effects on Schistosoma mansoni cercariae”, Water Research. Vol. 21, pp.
517-522.

Oliveira, .J.T.A. and Silvera, S.B. (1999), “Compositional and nutritional attributes of seed from the multiple
purpose tree Moringa Oleifera Lamarck”, Journal of the Science of Food and Agriculture, Vol.79 No. 6, pp. 815-
820.

Pal, S.K., Mukherjee, P.K. and Saha, B.P. (1995), “Studies on the antiulcer activity of Moringa Oleifera leaf
extracts on gastric ulcer models rats”, Phtytotherapy Research, Vol.9, pp. 463-465.

Palanisamy, V. and Kumaresan, K. (1985), “Studies on seed development and maturation in annual Moringa”,
Vegetable Science, Vol. 12 No 2, pp. 74- 78.

Parrota, ].A. (1993), “Moringa oleifera Lam. Raseda, horseradish tree”. Res. Note SO-ITF SM-61,South . For
Res. Sta,, For, Serv., U.S. Dep. Agric.,, New Orleans, LA, USA.

Peter, K.V. (1979), “Drumstick , a multipurpose vegetable”, Indian Horticulture, Vol.23 Nov 4, pp. 17- 18.

Rao, V.A,, Devi, P.U. and Kamath, R. (2001), “Invivo radio protective effect of Moringa Oleifera leaves”, Indian
Journal of Exp Biology, Vol. 39, pp. 858-863.

Ramachandran, C., Peter, K\V. and Gopalakrishnan, P.K. (1980), “Drumstick (Moringa Oleifera): A
multipurpose Indian Vegetable”, Economic Botany, Vol.34 No 3, pp. 276-283.

Ritu, P., Veena, S. and Pracheta, P. (2011), “A review on Horse Radish Tree (Moringa oleifera): A Multipurpose
tree with High Economic and Commercial Importance”, Asian Journal of Biotechnology, Vol. 3, pp. 317-328.

Rollof, H., Lang, U. and Stimm B. (2009), “Enzyklopadie der Holzgewachse, Handbuchund Atlas der
Dendrologie, 1.8.

Rossell, ].B. (1991), “Vegetable oil and fats. In Analysis of Oilseeds fats and Fatty Foods”, Rossell, ].B. and
Pritchard, J.L.R. (eds) Elsevier Applied Science : NewYork, pp. 261- 319.

812 | ISDS www.isdsnet.com |



http://miracletrees.org/

International Journal of Development and Sustainability Vol2 No.2 (2013): 799-813

Ruckmani, K.S., Davimani, B., Jayakar, R. and Anandan, R. (1998), “Anti - Ulcer activity of the alkali
preparation of the root and fresh leaf juice of Moringa Oleifera Lam”. Ancient Science of Life, Vol. 17 No 3, pp.
220- 223.

Stussi, LA, Freis, O., Moser, P. and Pauly, G. (2002), Laboratories serobilogicues .com /pdf/Article_ Happi Anti
Pol2002.pdf. (accessed on 2nd September, 2012).

Sreeramulu, N., Ndossi, G.D. and Mtomwena, K. (1983), Effect of cooking on the nutritive value of common
food plants of Tanzania. 1; Vitamin C in some of the wild green leafy vegetables”. Food Chemistry, Vol. 10, No
3, pp- 205- 212.

Sutherland, ]J.P., Folkard, G.K. and Grant, W.D. (1990), “Natural coagulants for appropriate water treatment:
A novel approach”, Waterlines, April (4), pp. 30-32.

Szolnokinit, TW. (1985), “Food and fruit trees of the Gambia” Bundesforschungsant. Fur Forst -und
Holzwirtschaft, Hamburg.

Siddhuraju, P. and Becker, K. (2003), “Antioxidant properties of various solvent extracts of total phenolic
constituent from three different agroclimatic origins of drumstick tree (Moringa oleifera Lam) leaves”.
Journal of Agricultural and Food Chemistry, Vol.51, pp. 2144-2155.

Sharma, V.R., Paliwal, P. and Sharma, S. (2011), “Phtyochemical analysis and evaluation of antioxidant
activities of hydro- ethanolic extract of Moringa oleifera. Lam. Pods”. Journal of Pharmacological Research,
Vol.4, pp. 554-557.

Tahilijani, P. and Kar, A. (2000), “Role of Moringa Oleifera leaf extract in the regulation of thyroid hormone
status in adult male and female rats”. Pharmacological research, Vol.41 No. 3, pp. 319-323.

UNICEF (2010), Humanitarian Action Report 2010. Available at www.unicef.org/har2010/. (accessed on 2nd
September, 2012).

ISDS www.isdsnet.com 813


http://www.unicef.org/har2010/

