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Abstract

This research work is on the effect of drying method on the nutrient content of Moringa oleifera
leaves. It covered some specific farms in kadna village in Bosso Local Government Area of Niger
State. The finding on the effect of drying method on the nutrient content of Moringa oleifera leaves
were discussed and analyzed. These findings revealed that drying of Moringa oleifera leaves does
make the moringa leaves lose its nutrient content, it only lost its moisture content. The research
also provides some useful recommendations based on the findings which include enlightenment on
the economic and nutritional importance of the drying and preserving of the Moringa oleifera
leaves.
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1. Introduction

Moringa oleifera is native to the Indian subcontinent and has become naturalized in the tropical
and subtropical areas of the world. “Moringa” belongs to the kingdom Plantae, Order Brassicales,
Family Moringacacae, Genus Moringa and Species Moringa oleifera.

It is the most widely cultivated species of the Genus Moringa, which is the only genus in the
Family Moringacacae. It is an exceptionally nutritious vegetable tree with a variety of potential
uses. Moringa oleifera trees are well naturalized in the northern parts of Nigeria where the leaves
are popularly known as ‘zogala’ and widely consumed by populace (Pallavi and Dipika, 2020)
The plant is described as a fast-growing plant and drought resistant crop variety. It can survive in
less fertile soil (Fahey, 2015, Anwar et al., 2017). The tree itself is rather slender, with drooping
branches that grow to approximately 10-12m in height. The “moringa” tree is grown mainly in
semi-arid, tropical and subtropical areas. While it grows best in sandy soil, it also tolerates poor
soil, including coastal areas. Moringa oleifera tree has a wide-open typically umbrella-shaped
crown and usually, a single stem which tends to be deeply rooted. The wood is soft and its bark is
light (Anwar et al., 2017). The Moringa leaves are excellent, concentrated source of proteins,
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vitamins and minerals. Out of the 120 vegetables species tested for their nutrients content
antioxidant activity, and the facility with which they are grown and processed, Moringa oleifera
leaves will be top ranked by the World Vegetable Centre (AVRDC) (Moyo, et al., 2017).
Moringa oleifera provides the body with chemical substances known as nutrients, which in turn
furnish the body with energy, regulate body processes, promote growth and repair body tissues.
When the food is selected wisely and consumed in sufficient quantity, it provides all the nutrients
which the body needs in the proportion required to function properly (FAO, 2018). Some of the
nutrients supplied by the food are called essential nutrients because they cannot be synthesized in
the body, at least in the amounts needed, and they enable the body to maintain good health. Other
nutrients used by the body are known as non-essential nutrients.

Fahey (2018) considered Moringa oleifera leaves to contain significant source of essential
nutrients such as Vitamin C, protein, iron, potassium, calcium and phosphorus and are commonly
dried and crushed into powder and stored without refrigeration for months without loss of
nutritional values). The leaves contain 7.5 mg water, 6.7 mg protein, 1.7 mg fat, 14.3 mg total
carbohydrate, 0.9 mg Fibre, 2.0 mg ash, 440 mg Calcium, 70 mg Phosphorous, 7 mg Iron, 110 mg
Copper, 5.1 mg/l, 11.300 mg vitamin A, 120 mg vitamin B, 0.8 mg nicotinic acid, 220 mg ascorbic
acid and 7.4 mg tocopherol per100 mg. Estrogenic substances, including the anti-tumor compound,
beta-sitosterol, and a pectin esterase are also reported. The leave also contains amino acid include
6.0 mg arginine, 2.0 mg methionine, 4.9 mg threonine, 9.3 mg leucine, 6.3 mg isoleucine and 7.1
mg valine (Olushola, 2006).

Consequently, it is edible and is used in the manufacture of perfumes and hairdressings. Wood
yields blue dye (Duke, 2020). The roots are shredded and used as a condiment; however, it contains
the alkaloid called spirochim, a potentially fatal nerve paralyzing agent. The flowers can be
processed and used for the production of pesticides because they contain natural chemical for
which insects and other pest cannot withstand (Adeniyi, 2020).

However, with the renewed campaign and interest in Moringa oleifera consumption, it may
become increasingly difficult to produce sufficient leaf powder by drying naturally under the shade
to meet the growing demand. Therefore, it is needed to conduct a laboratory study on the effect of
drying temperature on the nutrient content of Moringa leaves. This study will be useful when
considering industrial drying of the leaves for large scale production of Moringa oleifera leaf
powder. It will serve as a guide to industrialist to select optimum drying temperature to maximize
nutrient retention.

2. Statement of the Research Problem

The need to meet nutritional requirements through adequate food supplies and proper selection of
diet has been a basic determinant of stability and progress, since human being require food to
pursue essential functions such as growth, development and reproduction (Onimawo, 2019).
Hunger and malnutrition are highly prevalent in the developing countries. Moringa Oleifera leaves
is use for many purposes including medicine, food, oil and industrial purpose etc. Leafy vegetables
are very much prone to attack by pathogens especially fungi if not adequately preserved. The best
drying method if applied will go a long way in ensuring the food security of the local people.
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3. Research questions

1. What is the effect of various drying methods on the proximate composition of the leaves of
Moringa oleifera?

2. What is the effect of various drying methods on the Nutrients composition of the leaves of
Moringa oleifera?

3.1  Significance of the Study
This study will be of benefit to the following stake holders
1. Famers: This study will be of benefit to famers in providing them firsthand information on
ways and needs for drying Methods.
2. Agricultural Extension worker: will be equipped with education on the available drying
methods for formers to utilized.
3. The study will also serve as a reference point for researchers who intend to go further with
research study on the problems relating to Moringa oleifera leaves

4. Methodology

The study employed the methodological approach under the following headings. Collection and
Identification of Plant Sample, Preparation of Leaves for Drying, Drying Methods, Determination
of nutritional composition,

4.1  Collection and Identification of Plant Sample

Fresh, mature and healthy leaves of Moringa oleifera were used for this study. The leaf samples
were collected from ‘Kadina’ village in Bosso Local Government Area of Niger State in Northern
Nigeria in the morning when the average temperature is 22°C. The samples were collected at the
same time to avoid the effect of environmental factors. Also, they were collected at the same place
and from the same tree to avoid the effect of soil variation on the micronutrient content of the
leaves. The samples collected was taken to the laboratory for further analysis.

4.2  Preparation of Leaves for Drying

Fresh, green, un-wilted, and non-insect infested leaves were selected while the bruised, dis-
coloured, decayed and wilted leaves were discarded before washing. The stalks of the leaves were
cut from the main branches and the leaves washed thoroughly with plenty of water to remove all
the adhering dust and dirt particles. Thin branches of the Moringa leaves were kept intact during
washing for easy handling of the leaves. The excess water was drained out from leaves. After
removing the excess moisture, all the stems and branches of the leaves were removed and only the
leaves of Moringa oleifera were dried.

4.3 Drying Methods
The drying methods used in the present study were:



Minna International Journal of Science & Technology (MIJOST) Vol 2 No 1, Aug. 2023 78

Sun Drying; - The leaves were placed on a sheet of cloth and placed under direct
sunlight on a roof away from animals, traffic and dust. The leaves were turned
occasionally to ensure even drying. The leaves were brought indoor at nights as the
temperature during night falls down. Sudden temperature change could put moisture
back into the leaves and lengthen the drying time. The leaves took four days to dry in
the sun (Pallavi and Dipika, 2019)

Shade Drying: - The leaves were spread on a sheet of cloth and kept in a well-
ventilated room at a temperature 25 + 20C for days. Natural current of air was used for
shade-drying the leaves. It took six days for the leaves to dry completely and become
crisp and brittle to touch.

Freeze drying: - Freeze drying the fourth sample was performed by pre-freezing the
sample for an hour and then drying for about 6hrs at sample temperature of 15°C and
condition temperature of -60°C

Oven Drying: - The leaves were oven dried (60°C) using hot air oven (Stuart Scientific,
England) for 24hrs to obtain a completely dry sample (Hassan, 2017).

4.4  Determination of Nutritional Composition

The fresh and the dried leaves were analysed for proximate composition (moisture, protein, fat,
fibre, carbohydrate and ash), using the methods described by Association of Official Agricultural
Chemists (AOAC, 2000).

e Cal
acc

cium, Phosphorus, Potassium, Iron, and Magnesium of the samples were determined
ording to methods recommended by the same body.

o Atomic Absorption Spectrophotometer (AAS) was used to determine Iron (Fe), calcium
(Ca) and magnesium (Mg). Phosphorus (P) was determined using calorimeter.
o Potassium (K) was determined with a flame photometer.

5. Result and Discussion
1. Effect of various drying methods on the proximate composition of the leaves of Moringa

oleifera.

The proximate analysis consists of experimental determination of moisture, fat, crude protein,

crude fibre

, ash and carbohydrate.

Table 1 show the result of the proximate analysis of samples from the fresh moringa leaves and
the four drying methods (freeze, oven, sun and shade drying) used in this study.

Table1: P

roximate composition of moringa leave samples from different drying techniques
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Sample

M.oisture content (%) Fat (%) Crude protein (%) Crude fibre (%) Ash (%) CO (%) Total
Fresh leave  72.50 7.48 6.34 7.30 123 5.15 100
Freeze dried 5.88 8.15 27.02 13.39 8.36 37.20 100
Ovendried 5.37 8.86 24.94 14.76 9.33 36.74 100
Sun dried 6.43 8.96 26.06 12.65 8.92 36.98 100
Shade dried  7.23 8.62 27.56 12.49 8.41 35.69 100

A reduction in the moisture content of the fresh leaves from 72.50% to a minimum amount of
5.37% was achieved by oven drying. Freeze drying, sun drying and shade drying Moringa leaves
also reduced their moisture content to 5.88%, 6.43%, and 7.23% respectively. Moisture is a basic
requirement for the growth and development of vegetable pests and bacteria. Since leafy
vegetables are seasonal and highly perishable, special processing (e.g., drying) is required to
minimize their vulnerability to bacteria and pests attack, which could bring about decaying or
losing the nutritional values. The crude protein composition ranged from 6.34% to 27.56% with
shade dried samples having the highest value of 27.56% and the fresh leaves samples having the
least at 6.34%. The freeze dried, oven dried and sundried samples had their protein content as
27.02%, 24.94%, and 26.06% respectively as shown in Table 1. Apparently, drying of Moringa
oleifera leaves increases the protein content. This is because the loss in moisture content in the
processed leaves increases the nutrient density of the leaves. The oven dried had the least value of
protein content among the dried samples and this might be as a result of the high temperature in
the oven. Air dried and freeze-dried sample have relatively higher percentage of protein content
perhaps, because of the lower temperature involved in the drying processes. Moringa oleifera is a
good source of protein having a protein content twice than found in yoghurt (Fuglie, 1999). Fat
was also retained in the dried samples of Moringa leaves. The fresh leaves have fat content of
7.48% Whereas the freeze dried, oven dried and shade dried Moringa leaves contained 8.15%,
8.86%, and 8.62% respectively of fat. Sun dried leaves however, demonstrated highest percentage
of 8.96% fat. The fat content of Moringa leaves is relatively low compared to the protein content.
This suggests that the leaves can be consumed as a better diet for individuals that require low fat
diet. Similarly, the analysis for crude fibre showed that it was preserved in the dried leaves. Fresh
leaves sample had the least fibre content of about 7.30% while the oven dried Moringa leaves had
the highest content of 14.76%. It implies that the fibre concentration almost doubled by drying the
leaves. The freeze dried, sun dried and shade dried Moringa leaves had their crude fibre content
as 13.39%, 12.65%, 12.49% respectively. Fibre has been reported to cleanse digestive tract by
removing potential carcinogens from the body and hence prevent the absorption of excess
cholesterol. In addition, fibre adds bulk to food and reduces the intake of excess starchy food,
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which is a characteristic diet for low-income earners (Sodamade et al., 2013). Hence
supplementing diet with Moringa leaves will guard against metabolic conditions such as
hypertension and diabetes mellitus. The ash content ranges from 1.23% - 9.33%. The fresh leaves
sample had ash content of about 1.23%. The oven dried Moringa leaves again had the highest ash
content of about 9.33% followed by sun dried (8.92%) then shade dried (8.41%,) and lastly freeze-
dried samples (8.36%).

5.1  Elemental analysis

The elemental analysis consists of the determination of the elements present in a sample e.g. iron,
potassium, calcium, magnesium, nitrogen, sulphur, manganese, zinc phosphorus, sodium etc. In
this study, only five elements were considered which includes iron, potassium, phosphorus,
magnesium and calcium. Table 2 shows the result of the elemental analysis of the fresh leaves and
the four different drying methods employed.

2. Effect of various drying methods on the Nutrients composition of the leaves of Moringa
oleifera.
Table 2: Elemental composition of Moringa leaves samples from different drying techniques

Sample Potassium (%) Phosphorus (Mg/g) Iron (Mg/L) Magnesium (Mg/L) Calcium (%) Total

Fresh leaves 1.28 2.50 5.17 5.04 2.30 100
Freeze drying 2.40 5.40 6.27 5.19 4.65 100
Ovendrying 1.60 3.56 5.27 5.35 3.20 100
Sun drying 2.35 0.45 5.33 5.28 3.95 100
Shade drying 2.85 4.83 6.17 5.39 4.23 100

The potassium content of the fresh Moringa leaves and the dried leaves using the four drying
methods varied from 1.275% to 2.85%. The fresh leaves had the lowest value of 1.275% while the
shade dried leaves had the highest value of 2.85%. The freeze dried, oven dried, and sun dried
moringa leaves had potassium content of 2.40%, 1.60%, and 2.85% respectively. From the result
it can be seen that reducing the moisture content of Moringa leaves had effect on the potassium
concentration. The dried leaves had more potassium content than the fresh/unprocessed leaves.
Among the dried leaves, the oven dried sample had the lowest value of potassium content; this is
due to the high heat applied for the drying of the leaves. The potassium content of Moringa leaves
obtained in this study is within reasonable range as that reported by Moyo et al., (2011). Potassium
is a mineral that is needed by the body system to work properly. It is a type of electrolyte. The
human body needs potassium to build proteins, break down and use carbohydrates, build muscles,
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maintain normal body growth, control the electrical activity of the heart, control the acid-base
balance etc. The potassium content of Moringa leaves is said to be three times that contained in
banana and as such can serve as a good food supplement to the body. The phosphorus
concentration in the dried Moringa leaves increased by more than twice that available in the fresh
leaves by the removal of moisture. The fresh leaves had a low concentration of 2.50mg/g. Freeze
dried leaves had the highest value of 5.40mg/g and the sun dried had the least with a quantity of
3.56mg/g. The dried Moringa leaves had a higher value of phosphorus content than the fresh
leaves, which is due to the removal of the moisture to avoid degradation of the leaves. The sun
dried had the lowest value of phosphorus for the dried samples because of the heat added.
Phosphorus is a mineral that makes up 1% of a humans’ total body weight. It is present in every
cell of the body. It is needed for the body to make protein for maintenance, growth, and repair of
cells and tissues.

The iron content of the fresh Moringa leaves and the dried leaves using the 4 different drying
methods varied from 5.174mg/L to 6.267mg/L. The fresh leaves had the lowest value of
5.174mg/L while the freeze-dried leaves had the highest value of 6.267mg/L. The oven dried, sun
dried, and shade dried Moringa leaves had iron content value of 5.274mg/L, 5.333mg/L, and
6.167mg/L respectively. The same trend that was observed for the phosphorus content was also
observed for the iron content of the Moringa leaves. It was observed that when the temperature
used for dehydration is reduced, the iron content of the leaves increases. The human body needs
iron to make the oxygen-carrying proteins haemoglobin and myoglobin. Haemoglobin is found in
red blood cells and myoglobin is found in muscles. Magnesium content of the fresh Moringa leaves
and the dried leaves ranged from 5.035mg/L to 5.385mg/L.

The fresh leaves had the lowest value of 5.035mg/L while the shade dried leaves had the highest
value of 5.385mg/L. The freeze dried, oven dried, and sun dried Moringa leaves had magnesium
content of 5.185mg/L, 5.345mg/L, and 5.275mg/L respectively. Magnesium is needed for more
than 300 biochemical reactions in the body. It helps to maintain normal nerve and muscle function,
supports a healthy immune system, keeps the heartbeat steady, and helps bones remain strong. It
also helps regulate blood glucose levels and aid in the production of energy and protein. Calcium
content of the fresh and dried Moringa leaves varied from 2.30% to 4.65% (Table 2). The fresh
leaves had the lowest value of 2.30%while the freeze-dried leaves had the highest value of 4.65%
followed by shade dried samples with 4.23%. The sun dried and oven dried samples had the least
content, 3.95% and 3.20% respectively. The same trend that was observed in the phosphorus and
iron content was also observed in the calcium content of the Moringa leaves i.e., freeze dried,
shade dried, sun dried, oven dried. The calcium content of Moringa oleifera obtained in this study
is within significant range with that reported by Moyo et al. (2011) of 3.65%. Calcium is one of
the most important minerals required by the human body. Calcium helps form and maintains
healthy teeth and bones. Proper levels of calcium over a lifetime can help prevent osteoporosis.
Moringa leaves are said to contain four times the calcium of milk. This is an indication of the
numerous nutrients available in the leaves
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6. Conclusion

It can be concluded that drying generally retained the nutrient contents of Moringa oleifera leaves.
There are no significant effects between the four treatments on the Nitrogen and Protein contents
of Moringa oleifera leaves. Oven dried treatment have higher content of Fibre, while shade dried
treatment has higher content of Protein, Phosphorus, Potassium and Sodium. It is therefore
recommended that Moringa oleifera leaves should be dried using shade drying method due to the
higher retention of some essential minerals.
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