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ABSTRACT

The study assessed the nutritional and
medicinal values of moringaoleifera in
Zaria Local Government Area of Kaduna
State. Sample data were collected from the
study area and analyzed for Nutrients,
Elemental
and
Phytochemical
Constituents of Moringaoleifera.The
results revealed that 25.9% crude protein
(CP) obtained in the study showed
moringaoleifera to be a potential source of
supplementary protein in human and
animal diet as proteins serves as essential
building blocks of body tissue. This agrees
with the findings of Makkar and Becker
(1997) and Sarwattet al. (2002), that
moringaoleifera is a rich source of protein.
The level of crude protein (25.9 %) is of
particular nutritional significance as it is
capable of meeting the human and
animal‘s protein requirements and
boosting the immune system against
diseases
(Makker
and
Becker,
1997;Kyriazakis and Houdijk, 2006;
Brisibeet al., 2009). The quantity of CP in

Introduction:
Moringa Oleifera commonly
named horse-radish tree,
drumstick tree, mothers best
friend, Indian ben, “Okwe
oyibo” in Igbo, “ Zogali” in
Hausa mangoro and “ Ewe
igbale” in Yoruba speaking
people of Nigeria (Anwar et
al., 2007), is one of the
thirteen
known
species
belonging to the family
Moringaceae with only one
genus Moringa. It is a fast
growing drought resistant
tree or shrub. It originated
from sub-Himalayan tracts of
Northern India, distributed
worldwide in the tropics and
sub-tropic (Olson, 2002). The
Moringaceae is one of the 15
families
that
produce
mustard oil (glucosinolates),
and related to other mustard
oil plants like Brassicaceae,
Caricaceae etc (Chase et al.,
1998). In West Africa, the
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moringaoleifera used in this study means that it could be used as feed
supplement to prevent protein deficiency in the diet of animals as their
amino acid requirement is proportional to the CP content of their diet
(NRC, 1994). Amino acids are needed in direct proportion to the dietary
protein level. The level of feed consumption in human and animals depends
on the level of the protein in diet (Morris et al., 1987; Mendonca and Jensen,
1989). The 25.9% CP of moringaoleifera recorded in this study is higher
than 17.01% reported by Ogbe and Affiku (2011), 22.23%, by Aye and
Adegun (2013), 1.40%, by Ajaet al. (2013) and 18.92% by Nkechinyere and
Nwafor (2014). However, the findings of this study is lower than 28.0%
and 27.61% (for late and early maturation, respectively) reported by
Bamishaiyeet al. (2011), 39.13%, by Sodamadeet al. (2013), (27.44%),
Olugbemiet al. (2010a), (30.27%) Moyo et al. (2011), (27.2%), Yameogoet
al. (2011) and Mutoyobaet al. (2011) (30.65%). The variations in the
values of the CP may be as a result of different climatic conditions of the
various locations, different soil types where the leaves were collected and
the stage of maturity, in addition to edaphic factors as reported by
Bamishaiyeet al. (2011).
Keywords: Medicinal, Values, Moringa Oleifera, Zaria Local Government
Area, Kaduna State, Nigeria

f

amily is represented by 10 species whereas in Nigeria the plant is
represented by the only species of Moringa oleifera (Keay, 1989).
Moringa. Oleifera is a multi-purpose plant with a tremendous variety of
potential uses, and recently attracted the attention of several authors
(Tsaknis et al., 1999; Olson, 2002). According to Fuglie (2001) it is used in
different ways that improves man and his environmental well being. These
uses include in alley – farming, animal forage, vegetable, biogas, dye,
honey clarifier, medicine, ornamental, pulp, water purification, edible oil
(Tsakins et al., 1999; Makkar and Becker, 1996; Foidl et al., 2001; Folkard
et al., 2001; Bosch, 2004).
In Nigeria, Moringa trees have been used to combat malnutrition,
especially among infants and nursing mothers. Its leaves can be eaten
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fresh, cooked, or stored as dried powder for many months without
refrigeration, and reportedly without loss of nutritional value. Moringa
plant is especially promising as a food source in the tropics because the
tree is still fresh at the end of the dry season when other foods are typically
scarce (Brett, 2005; Fahey, 2005). It is commonly said that Moringa leaves
contain more Vitamin A than carrots, more calcium than milk, more iron
than spinach, more Vitamin C than oranges, and more potassium than
bananas, and that the protein quality of Moringa leaves rivals that of milk
and eggs (Olson and Carlquist, 2001). The oral histories recorded by
Lowell Fuglie (2005) in Senegal and throughout West Africa report
countless instances of life saving nutritional rescue that are attributed to
Moringa. In fact, the nutritional properties of Moringa are now so wellknown that there seems to be little doubt about the substantial health
benefit to be realized by consumption of Moringa leaf powder in situations
where starvation is imminent. Kasolo (2010) reports that Moringa oleifera
was found to contain Phytochemicals which are non-nutritive chemicals
that plants produce as a self defence mechanism. Phytochemicals present
in Moringa oleifera include; catechol tannins, Gallic tannins, steroids,
triterpenoids, flavonoids, saponins, anthraquinones, alkaloids and
reducing sugars. These phytochemicals have been researched and are
known to have medicinal values for human race such as detoxification and
purification of water, antibiotics, skin treatment, anti-inflammatory, ulcers,
blood pressure, diabetes, anaemia and many other uses. The presence of
this chemical indicates the possible healing properties of this species
leaves and other parts of its tree. Natives in countries where Moringa
oleifera grows know and understand the healing potency of this plant
(Kasolo, 2010). For instance, the juice from the leaf is mixed with honey
followed by a drink of coconut milk 2 to 3 times a day to help cure
diarrhoea, dysentery and colitis in India and Senegal. Moringa leaves are
applied to sores and skin infection and they are also prescribed to cure
anaemia in Senegal. The leaves are also used for skin treatments to cure
cuts, scrapes, sores, rashes and signs of aging. It is also used to help with
anxiety and sleeplessness. In India and Senegal, the gum of Moringa is used
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to treat fevers, dysentery and asthma. The gum is used for dental decay in
India. In Aruba, the paste of crush seeds is used to cure warts.
Statement of Problem
Several initiatives were made to explore the nutritional and medicinal
values of Moringa Oleifera. Some international initiatives such as the
Moringa Fund, Trees for Life, Global Moringa Network, Moringa initiative,
and Moringa News have been established to improve the production, uses
especially for human nutrition, and to develop the marketing process and
value addition. In Benin, The Hunger Project (an international NGO)
promotes the species during its campaign for health and nutrition
improvement. In many countries (e.g. Ghana, Benin, etc.) there is a National
Association of Moringa which aims to organise people, including
producers, consumers, processors and researchers to speak on a common
platform on issues of Moringa in order to influence policy on promotions,
production, consumption and marketing of the products (Leone et al.
2015). Yet, its production and consumption is still not optimized.
In Nigeria, inspite of all the acclaimed potentials, Moringa oleifera has not
enjoyed the full patronage expected for its numerous benefits among the
vast populace especially in the study area. Even where it commands some
attention, its cultivation is still subsistent in nature and it is quite underutilized. Despite its properties, Moringa oleifera‘s popularity is limited.
However, a number of factors are responsible for low agricultural
productivity which also is the bane of Moringa oleifera cultivation and
utilisation, including lack of technical knowledge, poor entrepreneurial
skills, and meagre access to communication technologies that could help
farmers, extension workers and others share information. Overcoming
these problems could help to increase Moringa oleifera‘s productivity. The
major setback in agricultural production in Nigeria which seems to be
rubbing off on Moringa oleifera cultivation and utilisation is not lack of
recommended practices needed for economic growth and rural
transformation but that of disseminating the recommended practices to
end-users (Obinne, 1994).
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Hypostasis of the Research
H01 There is no significant deference’s between various medicinal herbs
and Moringa oleifera
H02 There is no significant deference’s between medicinal values and
Moringa oleifera
Objectives of the study
The broad objective of the study is to evaluate the nutritional and
medicinal values of moringa oleifera in the study area. The specific
objectives were to:
i. determine the various medicinal herbs use in the study area?
ii. assess the medicinal values of moringa oleifera in the study area?
Significant of the study
Moringa plant has been consumed throughout in Kaduna state, including
Zaria in diverse culinary ways (Iqbal et al., 2006). Almost all parts of the
plant are use culturally for its nutritional value, purported medicinal
properties and for taste and flavour as a vegetable and seed. Therefore,
evaluating its nutritional and medicinal significance can help to
understand the worth of this plant species (Pandey et al., 2006). There is
information concerning the nutritional value of moringa oleifera leaves in
different places and regions of Nigeria (Ojiako, 2014; Aja et al., 2013;
Bamishaiye et al., 2011; Ogbe and Affiku, 2011), but little is known about
the nutritional profile of moringa oleifera leaves in Zaria, Kaduna State.
Therefore, the finding from this research is expected to bring the value of
the crop to the limelight of the farmers in the study area.
The local farmers in the states have shown a lot of interest in the cultivation
and processing of Moringa oleifera plant due to the numerous applications
the plant provides. They use the seed flour as natural coagulant for their
water treatment purposes. This study became imperative as these farmers
could hardly prepare anything without adding part(s) of this plant as
supplement. Therefore, this work will evaluate the proximate and mineral
analyses of Moringa oleifera to the benefit of farmers and stakeholders in
the study area.
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In Nigeria with wide range of uses of moringa products, most research
efforts are focused mainly on anatomical identification of plant fragment
(Jayeola, 2010), Moringa anti-viral activity (Okoye et al., 2010) Moringa
seed and water treatment (Aho and Agunwamba, 2010) but, not targeted
towards the improvement of this important plant. A prerequisite of any
genetic improvement programme is a focus on nutritional and medicinal
values so that breeding strategies can be mapped out (Sapir et al., 2002;
Agbagwa and Ndukwu, 2004; Noraini and Cutler, 2009; Soladoye et al.,
2010; Sharma et al., 2010). Thus, it is expected that the findings from this
research will help in the genetic improvement of the crop. Finally, it is hope
that the research will be valuable to Government on the basis of rational
and policy formulation with respect to Moringa oleifera propagation in the
state.
Scope and Limitation of the Study
The study covers the entire metropolis of Zaria local Government areas of
Kaduna State. Both qualitative and quantitative approaches were
employed to achieve the purpose of this study. 44 people were purposed
for interviews in the study area. The research sought to examine the
perception of the people of the communities especially as it relates to the
myths surrounding Moringa utilisation especially its medicinal
importance.
The research work is limited to the study of nutritional and medicinal
values of moringa oleifera in the study area. The time period for writing
and submitting is not enough for the research work to have a detail
investigation of the subject matter. We have to consider other tight
schedule such as the primary assignment of teaching practice as well as
finance which tends to serve as limitation.
Definition of terms
Moringa Oleifera: An indigenous plant of Himalaya region found growing
wild in northern India and Pakistan. It is now cultivated throughout the
tropics and has multipurpose usage. It is now grown and found all over
Nigeria.
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Medicine: A substance in moringa oleifera which specifically promotes
healing when ingested or consumed in some away.
Nutrition: The organic process by which an organism assimilates food and
use it for growth and maintenance.
Communication: The exchange of information on uses of Moringa plant
which cut across medicine, nutrition, industrial usage, horticulture
between the researcher and the selected farmers in the study area in order
to achieve a better outcome of perspective about Moringa production and
utilisation
Information: Available data on Moringa cultivation, processing, storage
and methods of consumption for use of the selected farmers and the
researcher
Development: This is concrete efforts of the selected people in the study
area to use Moringa
in practical sense so as to herald a change or progress in their livelihood
especially income generation.
Empowerment: It is the conscious efforts of the target community to
appropriate acquired information on Moringa cultivation and utilisation to
improve upon their social status and economy which give them sense of
achievement and wellbeing within their locality.
Value Chain: This is the various products that Moringa can be turned to by
farmers to bring
about income and job opportunities. Products of Moringa plant include;
Moringa tea, oil, water filter, fertilizer, animal feed, biogas, medicine, food,
horticulture, Moringa soap and cream etc.
MATERIALS AND METHODS
The Study Area.
The study will be carry out within Zaria local government area of Kaduna
state. The local government is located within the Northern Guinea
Savannah zone of North western Nigeria. It lies between latitude 7° and 11°
N, and longitude 7° 44' E and has an average rainfall of between 1,000 to
1,250 mm and an average temperature of between 17°C to 33°C and a
vegetation cover of predominantly trees and grasses (KDSG, 2011). It is
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situated at elevation 644metres above sea level. It has an estimated
population of 406,990 people (NPC, 2006).
Zaria has a history of
sedentary Hausa settlement with institutional but pre-capitalist market
exchange and farming, over 80% of the people are involved in agriculture.
Collection and Processing of Moringa Oleifera Leaf
Moringa oleifera leaves (MOL) will be harvested (between the months of
October and November, 2019) from an orchard at an early flowering stage
in Zaria, Kaduna State. The stem and branches will be cut from the Moringa
trees and spread out to dry under shade at room temperature for five days.
The MOL will then be remove manually by hand and ground into powder
using a locally manufacture milling machine.
Mineral Analyses of Moringa oleifera Leaf
To determine the presence of calcium, phosphorus, magnesium, iron,
sodium, zinc, copper, selenium, potassium, and manganese components in
the MOL;
I.
Weigh 1 g of the powder MOL will be put into a 250 ml capacity
micro Kjeldahl flask and 20ml digestion acid will be added and
about 3 glass beads. The flask will be fix in a clamp to stay
overnight.
II.
When the initial reaction subsides, the temperature of hot plate
will be increase or micro digestion bench slowly to 1800 to
2000C.
III.
The digestion will continue at this temperature with occasional
swirling until there are no visible particles and the digestion acid
is quite clear. If the solution darkens when the volume is reduce,
the Kjeldahl flask will be remove from the heating source and 1
or 2 ml nitric acid will be added to continue the digestion.
IV.
Allow the temperature to rise of the heating source to 2400 C and
evaporate the digestion acid until dense white fumes are form
within the digestion flask.
V.
After completing the digestion, the flask will be remove from the
heating source. The content will be filter of the flask through acid
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wash filter paper in a 100ml capacity volumetric flask using
deionise water.
At the end, suitable aliquot of digest material may be transfer into
wash polyethylene bottles and keep in a dust proof glass
chamber.

To test for the presence of minerals, the supernatant will be decant and the
liquid will be analyse for the levels of calcium, copper, potassium,
magnesium, manganese, sodium, iron, phosphorus, zinc and Se using
standard procedure described by Harris (1970). Sodium and potassium
will be determine using the vanadate/molybdate yellow method by Allen
and Deits (1953). Calcium, magnesium, copper, zinc and iron levels will be
analyse using atomic absorption spectrophotometer. In order to avoid
various interferences in the determinations, the mixtures will be made to
contain the same acid concentrations. To overcome potential interference
when determining the presence of calcium and magnesium, a modifier 1%
Lanthanium (w/v) will be added to the final sample dilution and /all
standards and blank which serve as releasing agent. In the determination
of sodium and potassium, ionization interference will be dealt by adding
caesium to both the sample and the standard. The concentration or levels
of each element in the sample solution will be determine by reference to a
calibration curve.
Phytochemical Analyses of Moringa oleifera Leaf
Preparation of the aqueous plant extract:
The preparation of the aqueous plant extract of MOL will be carried out as
described by Yakubu et al. (2008). Approximately 218g of the powder will
be extracted with 500 ml distil water using soxhlet apparatus and
concentrate by rotator evaporator 50ºC. This will be transfer into a suitable
container and lyophilize (freeze dry). The yield of the crude aqueous plant
extract will be 8.75g. The dry extract will be store in desiccators until
require for use. The extract will be dissolve in appropriate volume of distil
water to the desire concentration.
BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,
Website: www.berkeleypublications.com

ISSN: 1211-4401

09.30.2020
Vol. 13, No. 3

Pg.198
International Journal of Medical, Biological and Pharmaceutical Science

Preparation of the ethanolic plant extract:
The method to be use is as described by Oyagbemi and Odetola (2010). Airdry powder 1 kg) of fresh mature MOL will be extracted by percolation at
room temperature with 70% ethanol. Leaf extract of MOL will be
concentrated under reduce pressure (bath temperature 50ºC) and finally
defat with n-hexane. The extract will evaporate to dryness.
Phytochemical screening:
Phytochemical screening for major constituents will be undertaken using
standard qualitative procedures as described by Sofowora, (1993), Trease
and Evans (1989) and Harborne, (1973).
Identification of sterols and triterpenes:
Three grams of the powder Moringa oleifera leaf will be place in a test tube
and 10 ml of 50% alcohol will be added, the tube will then be place on a
water bath and heat for 3 min. It will then be allow to cool to room
temperature and filter. The filtrate will then evaporate in an evaporating
dish to dryness and 5 ml of petroleum ether will be added to the dish and
stir for 5 min, the petroleum ether portion will then be decant and discard.
10 ml of chloroform will then be added and stir for about 5 min, it will then
be transfer into test tube and 0.5 mg of anhydrous sodium sulphate will be
added and shake gently and filter, the filtrate will then be divide into two
test tubes and use for the following tests.
Lieberman-Burchard‘s reaction:
To test tube I, equal volume of acetic anhydride will be added and gently
mix. Then 1 ml of concentrate H2S04 will be added down the side of the
tube. The appearance of a brownish-red ring at the contact zone of the two
liquids and a greenish colour in the separation layer will indicates the
presence of sterols and triterpenes.
Salwoski‘s test: To test tube II, 2 to 3 drops of concentrate sulphuric acid
will be added to form a lower layer. Reddish-brown colour at the inter
phase will indicates the presence of steroidal ring.
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Identification of alkaloids:
Two grams of the powder Moringa oleifera leaf (2 g) will be boil in a water
bath with 20ml of 5% sulphuric acid in 50% ethanol. The mixture will be
allow to cool and filter. A portion will be reserve. Another portion of the
filtrate will be put in 100 ml of separating funnel and the solution will be
made alkaline by adding two drops of concentrate ammonia solution. Equal
volume of chloroform will be added and shake gently to allow the layer to
separate. The lower chloroform layer will be run off into a second
separating funnel. The ammoniacal layer will be reserve. The chloroform
layer will be extracted with two quantities each of 5 ml of dilute sulphuric
acid. The various extracts will then be use for the following test:
Mayer‘s test: To the filtrate in test tube I, 1ml of mayer’s reagent will be
added drop by drop. Formation of a greenish colour or cream precipitate
will indicates the presence of alkaloids (Evans, 2002).
Dragendoff‘s test: To the filtrate in test tube II, 1ml of dragendoff’s reagent
will be added drop by drop. Formation of a reddish-brown precipitate will
indicate the presence of alkaloids (Evans, 2002).
Wagner‘s test: To the filtrate in tube III, 1 ml of wagner’s reagent will be
added drop by drop. Formation of a reddish-brown precipitate will
indicate the presence of alkaloids.
Identification of tannins:
Two grams of Moringa oleifera leaf will be extracted with 10 ml of 50%
alcohol, it will then be filter and the filtrate will be divided into three
portions for the following tests.
Ferric chloride test: Three drops of dilute solution of FeCl will be added to
the test tube I, production of a blue or greenish-black colour that will
change to olive green as more ferric chloride is added will indicate the
presence of tannins.
Bromine water test: Three drops of bromine water will be added to the
second portion of the filtrate. A buff colour precipitate will indicate
condense tannins while hydrolysable tannins will give none.
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Lead sub-acetate test: Three drops of lead sub acetate solution will be
added to the third portion. Occurrence of a coloured precipitate will
indicate the presence of tannins.
Identification of saponins:
Frothing test: About 0.5g of the powder Moringa oleifera leaf will be place
in a test tube and 10 ml of distil water will be added and shake vigorously
for 30s. It will then be allow to stand for 30 min and observe. Formation of
honey comb froth will indicate the presence of saponins.
Identification of flavonoids:
Two gram of the powder Moringa oleifera leaf sample will completely be
detain with acetone. The residue will be extracted with warm water after
evaporating the acetone on a water bath. The mixture will then be filter
while hot; the filtrate will be allow to cool and use for the following test:
Shinoda‘s test: Few magnesium chips will be added to 3ml of the aqueous
solution and 2 drops of dilute hydrochloric acid will be added and warm. A
pink or red colour will indicates the presence of flavonoids.
Sodium hydroxide test: To test tube II, 2mls of 10% NaOH solution will be
added, yellow solution will indicates the presence of flavonoids which on
adding dilute hydrochloric acid will becomes colourless.
FeCl3 test: To test tube III, 3 drops of FeCl3 solution will be added,
production of greenish-black colour will indicate the presence of phenolic
nucleus.
Identification of Carbohydrates:
Four grams (4g) of the powder Moringa oleifera leaf will be boil in 50ml of
distil water on a hot plate for 3 minutes. The mixture will be filter with
Whatman filter paper No. 1. The hot filtrate will be allow to cool and use
for the following tests:
General Test: Molisch‘s Test:
A few drops of Molisch‘s reagent will be added to 2ml of aqueous solution
of the extract, thereafter 1ml concentrate sulphuric acid will be allow to
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run down the side of the incline test tube to form a lower layer without
shaking. The interface will be observe for colour change. Purple colour will
indicate the presence of carbohydrate.
General Test for Monosaccharides: Barfoed‘s test. One ml aqueous solution
of the extract and 1ml of Barfoed‘s reagent will be added into a test tube,
heat in a water bath for about 2 minutes. The test tube content will be
observe for red precipitate which is indicative of carbohydrate.
Identification of Phenols:
Zero point five grammes (0.5 g) of the dry Moringa oleifera leaf powder
sample will be boil in 20 ml of water in a test tube and then filter. 1ml of
0.1% ferric chloride will be added and observe for brownish green or a
blue-black colouration.
Proximate Analyses of Moringa oleifera Leaf
The estimation of the various parameters such as the moisture content,
crude fat, crude fibre, crude protein total carbohydrate on dry matter basis
will be carry out according to the standard procedure described by Harris
(1970).
Determination of Crude protein:
The Nitrogen in the samples will be determine by the routine semi-micro
Kjeldahl procedure/technique (Peason, 1976). This consists of three
stages of analysis namely; Digestion, Distillation and Titration.
Digestion:
Measure 0.5 g of each finely ground dry sample (for samples with high
concentration of protein) or 1.0 g of the samples and other raw materials
weigh carefully into the Kjeldahl digestion tubes to ensure that all sample
materials get to the bottom of the tubes. 1 Kjeldahl catalyst tablet will be
added to each of the tubes follow by addition of 12 to 15ml of conc. H2SO4.
These are set in the appropriate hole of the digestion block heaters in a
fume cupboard. The digestion will be left on for 1 hour 15minutes after
which a clear colourless solution will remain in the tube. The digest will be
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left in the fume cupboard for cooling and will be dilute with some
quantities of distil water to lower the high concentration of the acid.
Distillation:
Measure 25mls of boric acid into a clean and dry 250mls conical flask and
the digestion tube with its content place in the distillation machine (prewarm). 50mls of NaOH (10N) solution will be added to the digest in the
tube through the alkali container. The distillation will be allow till the
content of the conical flask is up to 150mls. The red colouration of boric
acid will change to green in the course of distillation.
Titration:
The green colour solutions obtain will then be titrate against 0.1N H2S04
contain in a 50 ml burette. At the end point or equivalent point, the green
colouration of the distillate will turn to wine which will indicate that all the
Nitrogen trap as Ammonium Borate [(NH4)2BO3] been remove as
Ammonium sulphate ((NH4) 2SO4).
%Nitrogen =

(𝑉𝑜𝑙.𝑜𝑓 𝑎𝑐𝑖𝑑=𝐵𝑙𝑎𝑛𝑘)×14.01 ×100 ×Normality of acid
1000 ×weight of sample

% Protein = Value of Nitrogen × 6.25(conversion factor)
Moisture content, crude fat/ether extract, crude fibre and total ash content
of the MOL will be determine by the method described by A.O.A.C (1990).
Determination of fat / Ether extract:
Weigh 1g of the sample will be place into the thimble (a white paper cup
for fat extraction) and cover with defat cotton wool and label.
It will be place into oven for about 1hr to further dry . The empty and clean
fat cups will be place into the ovens. It will be remove and cool in the
desiccators. The weight will taken and record.
50mls of petroleum ether or ethanol will be added into the cup. Thimbles
1

and cups will be fix into the fat extraction machine and extract for 1 hours.
2
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The cups will be remove and further dry in the oven for 1hr. It will be place
in the desiccators and the weight taken while still warm.
% Fat =

𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑢𝑝−𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑢𝑝
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

×100

Determination of fibre:
The fibre cap will be weigh and record. 1g of the sample will be pour into
the fibre cap and dip into a solution of dilute H2SO4 (1.25 %). It place on
the hot plate and digest for 35mins. It will be remove and wash with hot
distill/deionized water. The procedure will be repeated placing the fibre
cap into 1.25 % KOH for another 35mins.
It will be remove and rinse with hot water. It will be place into the oven for
3 to 4hrs to dry. An empty crucible will be weigh and record. The weight of
the fibre cap + dry sample will be taken. The dry cap will be put into the
crucible and into the heat furnace for about 1 hr.
It will be remove after the expiration of 1hr and put in the desiccators for
cooling. It will be weigh and record.
The fibre level will be determine by the formula:
% Fibre =

𝑊3−(𝑊5−𝑊4)− (0.9987× Wt of empty crucible)− 0.002
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

× 100

Determination of ash:
The clean, empty and dry crucible will be weigh on analytical balance. It
will be tare (Zero) and 2g of the sample will be added into the crucible. It
will be keep in the heat furnace for 7hrs. The crucible will be remove into
the desiccators for cooling. It will be weigh while warm.
% Ash =

𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 crucible−𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 crucible
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

×100

Determination of moisture:
The clean, empty and dry crucible will be place on the analytical balance,
zero and 5g of the sample added. The crucible will be remove, zero and the
weight taken (i.e. crucible + sample). The weight will be recorded and keep
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in the oven for 4hrs at 104° C. The crucible will be remove after the
expiration of 4 hrs and keep in the desiccator to cool. It will be weigh while
still warm and reading taken.
%Moisture =

(𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 crucible+Sample)−(𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 crucible+Sample)
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

x

100%
To determine the total carbohydrate in the MOL, the method described by
James (1995) will be employ using the equation;
Total carbohydrate = 100 (% crude protein + % crude fat + % crude fibre
+ % total ash)
To determine the energy or calorific value;
The total energy value in the MOL in Kcal/100 g will be estimated using the
method by FAO
(2003) as shown below;
Metabolizable Energy = (% crude protein × 4.0) + (% crude fat × 9.0) +
(carbohydrate × 4.0)
Results Presentation
This chapter presents the results of the study as it addresses the three
objectives of the research. The chapter is divided based on the objectives
and the socioeconomic characteristic. The first part explains the
socioeconomic characteristics of the respondents while the remaining
parts are tailored in respect of the objectives of the study as earlier stated
in the work. The results are presented in tables and figures using
descriptive statistical tools such as mean, percentage and frequency.
Summary of the medicinal herbs and spices used by the Zaria People
Name of plant
species
Acacia nilotica
Afromonium
meleguetta
Aloe Vera
Allium sativa
Anogeissus
leiocarpus

Family
Mimosaceae
Zingiberaceae
Liliaceae
Liliaceae
Combretaceae

Common Name

Hausa Name

Part used

Grain of
paradise

Bagaruwa
Citta mai
Koko

Garlic

Tafarnuwa
Marke

Uses

whole
Whole

Route
I E
+
+

Leaves
Whole
Bark

+
+

Burns
Spice
Cough

Ulcer
Spice
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Annona
sengalensis
Azadiracta indica

Annonaceae

Wild custard
apple
Neem

Gwanda daji

Roots

+

Menstr ual pain

Dogon yaro

+

For post partu m
contra ction

Red
silk
cotton
Tree
Resurrection
plant

Gujjiya

Leaves
and
stem
Stem
bark

Bombax costatum

Bombacaceae

+

Diabet es

Bryophylum
pinnatum
Bridelia ferruginea
Chrozophora
senegalensis
Cchlospernum
planchoni
Combretum
micranthum
Cucurma longa
Cymbopogo
citrates
Cypero articulates

Crassulaceae

Sitira

Leaves

+

Kirni
Damagi

Stem bar

+
+

Cochlospermaceae

Rawaya

Roots

+

-

Umbili cal cord
and ear
Winning children
Diarrh
ea in childre n
Stomach ache

Combretaceae

Geza

Leaves

+

-

Zabibi
Tsabrae

Whole
Leaves

+
+

-

High
pressure
Spice
Spice

Kajiji

Seeds

+

-

Cough

Diospyros
mespliformis

Ebenaceae

Kanya

Stem
bark/
leaves

+

Eugenia
Erythrina
senegalensis
Erythrina
senegalensis
Ficus platyphylia

Zingiberaceae
Papilionaceae

Kanunfari
Munjirya

Papilionaceae

Ficus sycomrus

Moraceae

Guiera
senegalensis

Combretaceae

Isoberlina doka
Khaya
senegalensis

Caesalpinaceae
Meliaceae

Meliaceae

Euphorbiaceae
Euphorbiaceae

Zingiberaceae
Poaceae
Cyperaceae

Moraceae

Guinea Bissau

Tumeric
Lemon
Grass
Guinea
rush
African
ebony

Flake rubber
tree
Sycamore
Fig

Doka
African
mahogany

blood

Pile

Bark

+
+

-

Spice
High fever

Munjirya

Bark

+

-

High fever

Gamji

Bark

+

-

Baure

Bark

+

-

Stomach ache in
adult
Typhoid fever

Sabara

Leaves,
Stem
galls

+

-

Yellow fever, skin
ulcer

+
+

-

Haki
Abortion

Doka
Madaci
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Leptadenia hastate

Apocynaceae

Momordica
charantia
Moringa oleifera

Cucurbitaceae
Moringaceae

Occimum
gratissimum
Piper guinense

Lamiaceae

Pseudocedrela
cotschyi
Sarcocephalus
latifolills
Salvadora persica

Meliaceae

Sclerocarya birrea

Anacadiaceae

Sida acuta

Malvaceae

Senna occidentalis

Fabaceae

Sterculia setigera

Sterculaceae

Tamarindus
Indica
Thoorningia
sanquinea
Urelytum
gigantium
Vitex chrysocarpa

Fabaceae

Xylopia aethiopica

Annonaceae

Zingiber officinale

Zingiberaceae

Saltbush

Garahuni

Leaves
and
roots
Leaves

+

-

Drumstick

Zogale

Leaves

+

-

Scent leaf

Daddooya ta
gida
Masoro

Leaves

+

-

Stomach ache in
babies
High
blood
pressure
and
blood
Cleanser
Spice

Stem
bark
Stem
bark
Stem
bark
Leaves

+

-

Spice

+

-

Pile

+

-

High fever

+

-

+

-

Witcthcraft/tooth
ache
Pile

+

-

Pile

Zingiberaceae

Rubiaceae
Salvadoraceae

Yadiya

Increase
Breast milk

Dry-zone
cedar
African peach

Tuna

Tooth
brush
Jelly plum

Tazargade

Common
wire weed
Coffee
senna
Karaya
gum tree
Tamarind

Miyan tsanya

Stem
bark
Leaves

Raidore

leafs

+

-

Swelling

Kukkuki

+

-

Cough

+

-

Pile

+

-

Spice

Tafasiya

Danya

Balanophoraceae

Kwalla

Stem
bark
Stem
bark
Whole

Poaceae

Jema

Whole

+

-

Spice

Dinya

Stem
bark

+

-

Dysentery

Kimba

Whole

+

-

Spice

Whole

+

-

Spice

Verbenaceae

Guinea
manding
Bambara
Ethiopianpepper
Ginger

Tsamiya

Citta
yatsu

mai

in

*Methods of administration: I-Internal, E-external + represents in use, represents not in use.
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Reasons for the use of medicinal herbs and spices
Shows the various reasons for the use of medicinal herbs and spices in the
study area. Majority of the people use it for flavouring and medicinal
purpose (43.18%) While few people use it for only flavouring purpose
(22.72%)
Respondents’ reasons for use of medicinal herbs and spices
S/NO
Reason for use
Respondents
Percentage
1
Flavouring purpose
10
22.72%
2
Medicinal purpose
15
34.09%
3
Flavouring and Medicinal 19
43.18%
purpose
Total
44
99.99%= 100%
Parts/form used in the identified medicinal herbs and spices
The various parts used in the identified medicinal herbs and spices is
shown in table 4.2.3. The result shows that bark of stem/stem has the
highest percentage use (38.63%). Most people use the bark of stem/stem
for one medicinal purpose or the other. The bulb has the least percentage
use (2.27%).
Parts/form used in the identified medicinal herbs and spices
S/NO
Parts/Form used Respondents
Portion
Percentages
1
Bulbs
1
2.27%
2
Bark
of 17
38.63%
stem/stem
3
Flower/seeds
2
4.55%
4
Roots
4
9.09%
5
Rhizome
2
4.55%
6
Whole
6
13.64%
77
Leaves
12
27.27%
Total
44
99.99

in
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Methods of obtaining medicinal herbs and spices in Zaria by the People.
Table 4.2.4 revealed the two available option for obtaining medicinal herbs
and spices in the study area. These are: by buying and cultivation. However,
cultivation has the highest percentage (68.18%). This shows that moringa
oleifera farming has gained acceptance in the study area.
Methods of obtaining medicinal herbs and spices in Zaria by the People.
Obtainable
Respondents
portion in percentages
Buying
14
31.81%
Cultivating
30
68.18%
Total
44
99.99
Nutrients, Elemental and Phytochemical Constituents of Moringa oleifera
Leaf
The results of the Moringa Oleifera Leaves analysis revealed that it
contained appreciable quantity of crude protein (25.9%) and carbohydrate
(55.14%), fats (5.85%) and fibre (13.91%) (Table 4.3.1). The moisture
content of Moringa Oleifera Leaves was 7.94%, while the ash content was
3.72%. The qualitative phytochemical analyses of the Moringa Oleifera
Leaves using different solvents confirmed the presence of alkaloids,
carbohydrates, flavonoids, saponins, steroids, tannins, terpenoids, phenol
and phylobatanin. Aqueous extract of Moringa Oleifera Leaves did not
contain steroids, terpenoids, and phylobatannin. Tannins and terpenoids
were absent from ethanolic extract of Moringa Oleifera Leaves.
Methanolic extract did not contain steroids, tannins, terpenoids and
phylobotannins (Table 4.3.2). The quantitative phytochemical analysis of
Moringa Oleifera Leaves detected cyanide (0.1%), oxalate (0.45%),
saponins (1.06%), phytates (2.57%) and tannins (2.19%) (Table 4.3.3).
Mineral analysis showed that Moringa Oleifera Leaves contained minerals
such as Ca (2.26%), P (0.35%), Mg (0.45%), Fe (116.5 ppm), Na (0.11%),
Zn (34 ppm), Cu (7.5 ppm) and Se (0.85 ppm) (Table 4.3.4).
Proximate composition of Moringa oleifera leaves harvested from Zaria,
Kaduna State, Nigeria.
Methabolite
Composition
Carbonhydrate
55.14 (%)
Crude protein
25.9 (%)
Crude fibre
13.91 (%)
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Moisture
Fat
Ash
Energy

7.94 (%)
5.85 (%)
3.72 (%)
2930.63 ( KCal/Kg)

Qualitative phytochemical composition of Moringa oleifera leaves
harvested
from Zaria, Kaduna State, Nigeria.
Metabolite
Aqueous Methanolic Ethanolic
Alkaloids
+
+
+
Carbohydrate
+
+
+
Flavonoids
+
+
+
Saponins
+
+
+
Steroids
+
Tannins
+
Terpenoids
Phenol
+
+
+
Phylobatanin
+
+
Key: + = present
-- = Absent
Quantitative phytochemical composition of Moringa oleifera leaves
harvested from Zaria, Kaduna State, Nigeria.
Phytochemical
Concentration
(%)
Phytates
Tannins
Saponins
Oxalates
Cyanides

2.57
2.19
1.06
0.45
0.1

Mineral composition of Moringa oleifera leaves harvested from Zaria
Kaduna State, Nigeria.
Element
Concentration
Ca
2.26 %
P
0.35 %
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Mg
K
Na
Zn
Cu
Mn
Fe
Se
ppm = parts per million (1 mg/kg = 1 ppm)

0.45 %
1.9 %
0.11 %
34 ppm
7.5 ppm
40.5 ppm
116.5 ppm
0.85 ppm

DISCUSSION, SUMMARY, CONCLUSIONAND RECOMENDATION
A total of 44 plant species were identified and documented to be used as
medicinal herbs and spices in Zaria (Table 4.2.1). These species ranged
from herbs to trees and are used for various reasons (Table 4.2.2). The
various parts of the species used are leaves, stem, seeds, fruits, flower,
bulbs, rhizome, stems and roots (Table 4.2.3). However the most widely
utilized parts are the barks, leaves and stem (65.9%) while the least
utilized part is the bulbs (2.27%). Field observation also revealed that the
medicinal herbs and spices are widely utilized in Zaria by every segments
of the society irrespective of age, sex, economic and social status.
In Table 4.2.2, some of these medicinal herbs and spices are used for a
single reason either for medicinal purpose or for flavouring purposes.
34.09% of the people use medicinal herbs and spices for medicinal
purposes and 22.72% of the population uses them for flavouring purposes.
The remaining 43.18% use them for dual purpose (flavoring and medicine
purposes) because they are easier and cheaper to obtain, as some can be
planted in their farms or backyard gardens while some can be bought from
the market using just a small amount of money. From Table 4.2.4, it can be
seen that 68.18% of the population obtain these medicinal herbs and spices
by planting them in their farms or gardens; harvest when they flourish very
well and storing them in dried form for seasons when they are not
available. The ones commonly bought i.e. about 31.81% are mostly those
that cannot be cultivated in the region due to variation in weather and
climate. Unfortunately in Nigeria, the conventional forest practice had
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neglected other products except timber for a long time (Soladoye and
Sonibare 2003). These ‘other products’ were wrongly perceived as ‘minor
forest products’ or ‘non-timber forest products’. The importance of these
‘minor’ products as previously stressed by Soladoye (1995) cannot be
over-emphasized.
The most commonly used parts are the barks of the stem and stems
(38,63%) followed closely by the leaves (27.27%), 13.64% use the whole
plants, and 9.09% use the roots (Table 4.2.3). The less utilized parts are the
rhizome/flowers/seeds i.e. 8%. The methods of extraction in about 60% of
the species are predatory and annihilative particularly for the species
where barks of stems and roots, stems, rhizomes and bulbs are used as
source of medicinal herbs and spices. The predatory and annihilative
methods of collection as previously observed by Homman (1994) entailed
the destruction of source(s) in such a rate that the regeneration is slower
than the rate of extraction. In this study, it was observed that the bulbs,
rhizomes, shrubs and herbs used for medicinal herbs and spices were
gathered by pulling up the plant by roots even though some of their parts
are often discarded later. Debarking of stems and roots had been identified
as one of the highest destructive extractive technique commonly observed
in Nigeria. Most of the species whose barks are used as medicinal herbs and
spices are not cultivated though some are perennials. Studies by
Cuningham (1988) had revealed that debarking often kill the plants. Most
of such perennials, as observed by Shinwari and Khan (2000) required
prolonged period of growth with considerable number of years required to
reach flowering and fruiting stage, thus minimizing their regenerating
possibilities.
The 25.9% crude protein (CP) (Table 4.3.1) obtained in this study showed
moringa oleifera to be a potential source of supplementary protein in
human and animal diet as proteins serves as essential building blocks of
body tissue. This agrees with the findings of Makkar and Becker (1997)
and Sarwatt et al. (2002), that moringa oleifera is a rich source of protein.
The level of crude protein (25.9 %) is of particular nutritional significance
as it is capable of meeting the human and animal‘s protein requirements
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and boosting the immune system against diseases (Makker and Becker,
1997; Kyriazakis and Houdijk, 2006; Brisibe et al., 2009).
The quantity of CP in moringa oleifera used in this study means that it could
be used as feed supplement to prevent protein deficiency in the diet of
animals as their amino acid requirement is proportional to the CP content
of their diet (NRC, 1994). Amino acids are needed in direct proportion to
the dietary protein level. The level of feed consumption in human and
animals depends on the level of the protein in diet (Morris et al., 1987;
Mendonca and Jensen, 1989). The 25.9% CP of moringa oleifera recorded
in this study is higher than 17.01% reported by Ogbe and Affiku (2011),
22.23%, by Aye and Adegun (2013), 1.40%, by Aja et al. (2013) and
18.92% by Nkechinyere and Nwafor (2014). However, the findings of this
study is lower than 28.0% and 27.61% (for late and early maturation,
respectively) reported by Bamishaiye et al. (2011), 39.13%, by Sodamade
et al. (2013), (27.44%), Olugbemi et al. (2010a), (30.27%) Moyo et al.
(2011), (27.2%), Yameogo et al. (2011) and Mutoyoba et al. (2011)
(30.65%).
The variations in the values of the CP may be as a result of different climatic
conditions of the various locations, different soil types where the leaves
were collected and the stage of maturity, in addition to edaphic factors as
reported by Bamishaiye et al. (2011).
The high carbohydrate content of moringa oleifera in this study (55.14%)
agrees with the report of Bamishaiye et al. (2011). Though the value for
carbohydrate in this study is higher than those of Oluduro (2012) who
reported 45.43%, Sodamade et al. (2013) (38.21%) and Yameogo et al.
(2011) (38.6%), it is however lower than the 63.11% reported by Ogbe
and Affiku (2011) and 57.01% reported by Nkechinyere and Nwafor
(2014). The high content of carbohydrate indicates that moringa oleifera
can provide energy when incorporated in feeds. The nutritional variations
observed in the several studies of moringa oleifera could be attributed to
the genetic background of the plant, in terms of ecotype and cultivar,
environmental factors that include the soil and climate (Sanchez-Machado
et al., 2009). In addition, the cultivation method used encompasses the
frequency of harvesting and age of the plant or leaves, and the method of
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conservation between collection and analysis (drying, refrigeration,
freezing) might influence moringa oleifera nutritional composition
(Barminas et al., 1998; Broin, 2006).
The result of the qualitative phytochemical (Table 4.3.2) analysis of
moringa oleifera agrees with the work of several authors on the presence
of most of the metabolites using different solvents (Bamishaiye et al., 2011;
Oluduro, 2012; Ojiako, 2014), but differ from the work of Ojiako (2014)
and Oluduro (2012) who reported the absent of phlobotannins and steroid,
respectively using ethanolic extract of moringa oleifera. The findings in this
study agree with earlier studies by Majorie (1999), Tijjani et al. (2009) and
Ayinde et al. (2007) who reported that extracting phytochemicals from
plant parts depends on the extraction solvent used.
The quantitative analysis (Table 4.3.3) showed an appreciable quantity of
tannins, saponins, phytates, oxalate and cyanide using aqueous extract of
moringa oleifera. Aqueous extract has been shown to contain more
phytochemicals than ethanolic extract of moringa oleifera (Oluduro, 2012;
Nkechinyere and Nwafor, 2014). The values of the concentration of oxalate
obtained in this study agrees with the work of Ogbe and Affiku (2011), but
differ from the work of Ojiako (2014) who reported 8.22% for tannins and
1.75% for saponins. The low quantity of anti-nutrients detected in this
study means that, the moringa oleifera used for this study can improve
growth performance and health status of human and animals. The
presence of flavonoids observed in the moringa oleifera indicates the
antifungal activity and antioxidant capability of the moringa oleifera.
Flavonoids have been shown to possess an in vitro antifungal activity
(Galeotti et al., 2008), and Alan and Miller (1996) revealed that, scavenging
hydroxyl radicals, superoxide anion and lipid peroxy radicals are the most
important function of flavonoids.
The level of saponin in moringa oleifera found in this study is of significant
health benefit to human and anjmals. Saponins have been shown to possess
beneficial properties (such as lowering of cholesterol level, bone health
and stimulation of immune system) when consumed in low concentration
(Price et al., 1987; Oakenful and Sidhu, 1989) and a deleterious effect
(cytotoxic, permeabilization of the intestine) when present in high
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concentration although acute poisoning is relatively rare in both animal
and man (Osagie, 1988). High concentration of saponin have been shown
to reduce feed intake and growth rate in animals (Dei et al., 2007) and the
reduction in feed intake has been ascribed to the bitter taste of saponins
(Cheeke, 1971).
The composition of minerals (Table 4.3.4) found in moringa oleifera plays
a significant role in nutritional, medicinal and therapeutic values (Alkharusi et al., 2009). The presence of iron in moringa oleifera will assist in
the production of haemoglobin and myoglobin which is important in
transporting oxygen and further cellular processes of growth and division
(Kozat, 2007). Umar et al. (2007) found that iron is an essential trace
element for the normal functioning of the central nervous system and in
the oxidation of carbohydrate, proteins and fats. The result of the current
study showed that moringa oleifera contains appreciable quantity of zinc.
The presence of high amount of zinc in the moringa oleifera found in this
study is of particular interest because of the importance of its inclusion in
the diet of human and animals. Zinc is essential for the synthesis of DNA,
RNA, insulin and function in the structure of several enzymes, cell
reproduction and growth, especially sperm cells in addition to its antiviral,
antibacterial, antifungal and anticancer properties (Brisibe et al., 2009).
The values obtained in this study for zinc were higher than that reported
by Moyo et al. (2011), but was lower than the report of Ogbe and Affiku
(2011).
The level of manganese (40.5 ppm) found in the moringa oleifera for this
study will assist in building the immune system, regulation of blood sugar
level and production of energy (Suttle, 2010). Manganese help in
preventing bone abnormalities known as perosis, which is why the
requirement for manganese is much higher in mst animals (Suttle, 2010).
Reduced manganese supplementation in the diet of human and animals
reduces the percentage of abdominal fats (Lu et al., 2007). The quantity of
manganese found in this study was lower than that reported by Moyo et al.
(2011) and Ogbe and Affiku (2011).
Conclusion
Based on the findings of the study, it can be concluded that:
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1. There is a long history of wide acceptability of traditional medicine
among the people in the study area and that the area is diversified
in medicinal herbs and spices.
2. Moringa oleifera leaves harvested from the study area contained;
carbohydrate (55.14%), CP (25.9%), crude fibre (13.91%),
moisture (7.94%), fat (5.85%), ash (3.72%), energy (2930.63
Kcal/Kg), phytates (2.57%), tannins (2.19%), saponins (1.06%),
oxalates (0.45%), cyanides (0.1%) and Ca (2.26%), P (0.35%), Mg
(0.45%), K (1.9%), Na (0.11%), Zn 34 ppm, Cu (7.5 ppm), Mn (40.5
ppm), Fe (116.5 ppm), Se (0.85 ppm),
3. Moringa oleifera seed powder contains chemical constituents of
pharmacological and nutritional significance.
Recommendations
Based on the findings of the study, it is recommended that:
1. Crop farmers should be encouraged to cultivate more Moringa
oleifera plants in order to optimize the nutritional and medicinal
values of the plant.
2. There are no large plantations of Moringa oleifera as are available in
other West African countries where the value of Moringa oleifera for
humans has been recognized. Therefore Moringa plantations should
be encouraged in Nigeria.
3. Further work be carried out to isolate and purify the bioactive
constituents in moringa oleifera seed powder using various
extraction solvents with a view to characterizing their molecular
structure, formula, weight and charge as well as evaluating their
safety or therwise (toxicity) for both human and other animal
consumption and use.
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