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Abstract

The levels of trace metals were determined in Moringa Oleifera. The leave sample of Moringa Oleifera was
analyzed for trace metals using atomic absorption spectrometry after dry ashing the sample at 350°C in furnace
for 1hr. Generally, the plant accumulate metals in order Ni >Cu>Mn. The result revealed the accumulated

010 i0.0436, 1.1050i0'{)019i0'{)019 and

amount of trace metals in leave sample Cu, Mn and Ni 2.866

3.2002 +0.024110.0241 mg/kg respectively.
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1. INTRODUCTION

Minerals are necessary for health add as such are part of all aspect of cellular function [1].They are involved in
structural components. Example calcium and Phosphorous are structural components in bone and acts as
cofactors for enzyme activities.Minerals also forman integral part of enzyme or protein structure. Minerals are
essential for growth, development and maintenance of tissues and are also linked to the expression of genetic
information, the effectiveness of immune system, the prevention of cell damage. In general, minerals increase
resistance to many chronic and some infectious diseases. Minerals are nutritionally important components in
food. They could be classified as essential or non essential elements. Essential elements are not synthesized
internally and must be consumed from its environment. These include the major elements and minor elements. [2]
Major elements are those elements that are required in large quantities. The body requires more than hundred
(100mg/day) of each major elements. The major elements are components of cells and body fluids and are
structural components of cells [2]. Examples of major elements include calcium, chloride, magnesium,
phosphorous (present as phosphates), potassium, sodium.

Trace elements essential for life generally occur in the body in micrograms per gram of tissue and are
usually required by humans in milligrams per day. Thus the body requires less than twenty (20mg/day) of each
trace elements [2]. These trace elements include copper, iron, manganese, zinc, selenium, and iodine. The newer
trace elements are ones that are possibly essential. Chromium, manganese nickel, tin, vanadium, arsenic, lithium,
strontium, cesium, and silicon are regarded as new trace elements in the sense that they have only recently been
considered essentialin human diets. Non-essential components of foods can still have significant impact on
health and can either be beneficial or toxic. These non essential elements are however frequently consumed and
accumulated in living organisms, though are not required.

Among the roles played by essential elements are growth and production of bones, teeth, hair, blood,
nerves, skin, vitamins, enzymes and hormones. Essential elements also play a major role in nerve transmission,
blood circulation, cellular integrity, energy production and muscle contraction. It is now well recognized that
several trace elements are essential constituents of enzymes and play vital role in human metabolism. All the
nutrient elements are primarily supplied throughdiet. The amount neededdepends on age, sex, and health status,
geographical and climatic conditions [3].

There exists a range of intake over which the supply of essential elements adequate for the body.
However, above and below this rang, toxic and deficiency effects are observed respectively [4]. As a result of
this, it is essential to determine elemental contents of food items and to estimate their daily dietary intake.
Essential elements can be systemic toxins with specific neurotoxin, nephrotoxic, fetotoxic, and tetratogenic
effects. Essential elements can influence behavior by impairing immune, mental and neurological function,
influencing neurotransmitter production and utilization and altering other metabolic process singin the body [5].
Uptake of elements from both the atmosphere, leaf surfaces and from soil through roots may account for the
elevated levels of elements in plants

A major source of human exposure to trace elements (as well as heavy metals) from environment is
from blood [6]. Elements can also find their way into humans by direct absorption via air or drinking water.
Other elements find their way into food either naturally or through anthropogenic activities such as agricultural
practices, industrial emission and exhaust fumes. Moringa like most plants is a cheap source of essential trace
metals. However, little attention has been given to their exact concentrations presentin different preparations of
the plants. Studies have shown that high intake of elements can lead to metal poisoning whereas low intake
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levels can lead to deficiency effects. This study was therefore conducted to investigate the essential metals in
leaf powder of Moringa oleifera.

This study was designed with the general objective of comparing determine the extent of accumulation
of essential metals in Moringa oleiferal production in Wukro. With this general objective, the specific objectives
of this study were:

[l To determine selected nutrient composition both essential (Mn) and non essential (Ni, Cu) by using
AAS

v To comparethe level of metals in Ethiopia Moringa oleifera with WHO Guide lines

1.1. TRACE METALS

Trace metals are metals in extremely small quantities that are presented in animal, plant cells and tissue [3].
Trace metals include iron, magnesium, lithium, zinc, copper, chromium and nickel, cobalt, vanadium, arsenic,
molybdenum, manganese, selenium and other level of metals of in the Moringa oleifera. Sample is generally
bellowing the WHO and FAO Maximum permissive limits [6].

The environmental metal contains a wide range of heavy metals with varying concentration depending on the
surrounding geological environmental and natural activities occurring or that has once occurred. These have Fe,
Zn, Cd, Mn, Hg, etc. However heavy metals like Pd, Zn, Cd, Hg, and there are great concern because of their
potential effects on human health, agricultural and environmental.

1.2. MORINGA OLEIFERA

Moringa oleifera, family moringaceac is a native tree in arid and semi-arid regions in the southern Rift valley of
ETHIOPIA. The local farmers use the species as one of the major arable tree inter-crop in multi-storey system
especially by the konso people in gamogofa. Morinaoleifera has awide range of adaptation from arid to humid
climates with a prospect of to be grown in a wide range of land use classes. The potential growth area fall in a
rainfall rangefrom 300-1400mm per year with soil reaction of 6-7 Mayer [11]. It does not require fertile soils in
Sudan as reported in Mayer [7].

Moringa oleifera, a smooth barked deciduous tropical plant, is a traditional medicinal and nutritional pilot in
Ethiopia [11].It is widely distributed in south western part of Ethiopia at an altitude range of about 1100 to 1600
Meters. The major growing areas are Arbamich, Negelle and Wellayta sodo. Moringa oleifera is commonly
called shiferaw in Amharic [8]. Moringaoleiferacommenlyusedin folk medicines as anti malarial, anti
hypertensive, against stomach pain, anti diabetic, anti cholesterol, anti spasmodic and to expel retained
placecentae during birth [9].

2. MATERIALS AND METHODS

This chapter starts by presenting and discussing about the study area, experimental site and sampling procedure.
It also goes through the detailed methodology followed in the experiment such as experimental procedure,
materials and reagents used and method of data analysis. Finally, it winds up by specifying the analytical method,
and software used.

2.1. Experimental Site

Sample Moringa Oleifera Leaves were collected from Wukro Agricultural College which is located in northern
part of Ethiopia in Tigray National Regional state, Eastern Tigray Zone, wukro wereda at a distance 826 km
from Addis Ababa, 46 km from Mekelle. Its astronomical location is 39° 37" Northern latitude and 39° 29’
EastLongitude. The sample Moringa Oleifera leaves was randomly collected. The leaves Moringa were set in
white plastic. The representative sample was air dried in the laboratory, and then place in an oven to complete
the drying at a temperature of about 105°c.The dried sample were crushed in to powdered form and sieved to
obtain finest powder.

2.2. Apparatus

The following apparatus were used in the study: sieve of 0.5 mm mesh sizes; crucible; analytical balance
(OHAUS, made in Switzerland); oven (Genlab, UK); type 1500 furnace, desiccators, and Atomic Absorption
Spectrophotometer. All glassware used were rinsed and soaked in 10% (v/v) HNO; overnight. They were rinsed
with de-ionized water and dried before use.

2.3. Reagents and Chemicals

Reagent and chemicals used during the laboratory were all analytical grade; 99.6% Ni(NO;),.6H,0, 99%
CuS0,4.5H,0 and 99.4% MnCl,.4H,0. HNO; (65%) was used for Digestion of the sample.

a. Preparation of Standard solutions

Determination the metal concentration in the experimental solution was based on calibration curve. In plotting
the calibration curves Nickel, Manganese, copper stock solutions of 1000 ppm were prepared by dissolving 1.6g
Ni (NO;),.6H,0, 2.74g MnCl,.4H,0 and 2.83g CuSO,.5H,0 in de-ionized water respectively. Blank solution
were prepared for the methods and for the standard working solution, to prepare 100 ppm, 10 ml of the standard
Ni (NO;),.6H,0, MnCl,.4H,0 and Cuso4.5H,O stock solution were pitted and added in to 100 ml calibrated
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flasks finally diluted with de-ionized water and the solution was mixed thoroughly. Net toprepare5Oppm
standard solution of each metal, 50 ml each of 100 ppm stock solution was pipette in to 100 ml volumetric flasks
and diluted with de-ionized water. Finally to prepare 0.5, 1.0, 2.0, 4.0, 6.0, ppm aliquot ion of this standard
working solution 2.5, 5, 10, 20, 30 ml was pipette flasks from 50 ppm standard solution in to 50 ml calibrated
flasks and made up to volume with De-ionized water (AOAC, 1995).

2.5. Sample Preparation

Moringa Oleifera leaves sample were washed thoroughly with tap water followed by de-ionized water and dried
in the oven at a temperature of 105°C for 24 hr was dried in oven and dried samples were ground using mortal
and pestle to obtain fine particles that pass through a 0.5 mm mesh and kept dry in a polyethylene bag in
desiccators until analysis.

2.6. Digestion Methods

2.6.1. Dry Ashing

One gram of each spice sample was placed into porcelain crucible. The furnace temperature was slowly
increased from room temperature to 350°C. The sample was ashed for about 3 hr until a white or grey ash
residue was obtained. The residue was dissolved in 5 ml of HNO; (25%, v/v). The solution was transferred to a
10 mL volumetric flask and made up to volume [17].

2.7. Determination of Detection Limits

Detection limit is the lowest concentration level that can be determined at 95% confidence level or the minimum
concentration that can be detected by the analytical method with a given certainty. For a measurement, detection
limit can be properly estimated from the standard deviation of several blank determinations [18]. There are
numerous ways of determining detection limits of a given measurement. A general accepted definition of
detection limit is the concentration that gives a signal three times the standard deviation of the blank or
background signal. In this study the detection limit of each element was calculated as three times the standard
deviation of the blank (33 blank, n = 5), as summarized in Table 2.

Table 1. Working Conditions of Atomic Absorption Spectroscopy

Element = Wavelength Slit Widthnm ~ Lamp Current mA  IDL mg/L MDL mg/L  Flame type

nm
Cu 324.8 1.0 4-10 0.008 0.003 Rich/yellow
Ni 235 1.0 4-10 0.04 0.003 Lean/blue
Mn 279.5 1.0 4-10 0.01 0.003 Lean/blue

IDL =instrument detection limit MDL =method detection limit

3. RESULT AND DISCUSION

3.1. Total Metal Concentrations in the sample

Moringa sample were analysed for three heavy metals. Three of the metals namely manganese (Mn), copper (Cu)
and Nickel (Ni) are essential micronutrients.

Table 2, Mean concentration (mg/kg) of trace metals in the various part of Moringa oleifera

Heavy metal (mg/kg)
Moring oleifera Cu Ni Mn
t 1t
Current resu 28660 £0 L0436 |32000 002411, 45, £0.0019
+0.0241 +0.0019
Previ It
fevious resuts 2.906 TT 0.025 2.9802ET0.012 2.2043E%0.003
Permissible levels in 4.0 3.5 2.5
food as per WHO & FAO

The calibration curve were plots as a function of Absorbance Vs concentration of the standardsolutions in this
study three calibration curves were plotted for the metals. Table 2 shows the mean concentrations of trace metals
in mg/kg in the leave sample was Ni >Cu>Mn. And all the metal concentrations are below the WHO guide line.

4. CONCLUSION AND RECOMMENDATION

4.1. Conclusion

In this study the metal content of some freshly prepared and commercially available

Ethiopian Moringa oleifera has been investigated.

The level of metals obtained showed a comparable result with other reported values in some cases. The
concentration of Ni investigated in this study was higher than the values reported by different authors cited in
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this paper. The concentration of the metals Cu, Ni and Mn is  2.866
+0.0241 and 1.1050 +0.0019 £0.0019

acceptable level (maximum 4.0 mg/kg).

0.0436, 3.2002
pg/kg respectively. This concentration is below the WHO

4.2. Recommendations

The following recommendations are made as a result of the outcome of this study

(1 This study might be repeated with ICP-OES to compare the metal contents of Moringa
The concentrations of heavy metals in Moringa should be assessed.

(] Ifit is possible sample would be directly sampled from the areas of cultivation

[J Monitoring of the levels of heavy metals in Moringa should be encouraged.

5. REFERANCE

[1]. Shenkin, a (2004). The role of mineral and trace elements in relation to long-term health and chronic disease,
in; Allison SP & GO VLW eds.Metabolic issues of clinical Nutrition pp

[2]. Mader, S.(2006), Essential of Biology, Mcgraw Hill publisher N.Y.

[3]. O'Delandsunde R.A (1997), Hand book of Nutritionally Essential Elements, New York, Marrcel, Dekker.
[4]. Merian, E (1991), Metals And Their compounds in the environment (VCH, NEWyork).

[5]. Allesio, L (1992), Reference values for study of low does, sciences of the total Environ.

[6

e ] ’ p
]. Goyer, R.A. (1991), ‘toxic effects of heavy metals’ Toxic Ef fects of Heavy Metals >

and Doulls Toxicology 4"™ed .Pergamom press, New York. pp 623-680.

[7]. Mekonnen Y. Gessesse A. Documentation of the uses of moringaoleifera and its possible anti leishmalial,
Ethiopia journal of science 1998:21-287-293.

[8]. Mekonnen Y., effect of ethanol extract of mringaoleifera leaves on guinea, pigs and mouse smooth muscle,
phytothrapy Research 1999:13:442-444

[9]. Teshome B, Mekonnen y, Umeta M. Food value of Moringa olefera.2001;Department of Biology; Addis
Ababa University, Ethiopia.

[10]. John SA, The traditional domestication of the multi purpose tree moringaoleifera (Bakf) cuff, in the
Ethiopia Rift Valley, Ambio 1991; 20: 244-247

[11]. Mengel, K.; Kirkby, E. A. Principles of plant nutrition, Vol 11, International Potash Institute, Berne,
Switzerland, 1978, pp 367-519.

[12]. Barber, S. A. Soil Nutrient Bioavailability - A Mechanistic Approach. John Wiley and Sons,New York,
1984, pp 229-361.

[13]. U.C. Chaturvedi,R. Shrivastava and R.K.Upreti, virel infections and trace elements; a complex interection,
current science,87,11,2004

[14]. Abu-Tarboush, H. M., H. A. Al-Kahtani, M. S. El-Sarrage, 1993. Floral-type identification and quality
evaluation of some honey types. Food Chemistry, 46:13-17.

[15]. Ioannidou, M.D., G.A. Zachariadis, A.N. Anthemidis, J.A. Stratis, 2005. Direct determination of toxic trace
metals in honey and sugars using inductively coupled plasma atomic emission spectrometry. Talanta, 65:92-97.
[16].Lopez Garcia, 1., P. Vinas, C. Blanco, M. Hernandez Cordoba, 1999. Determination of mineral elements in
honey from different floral origins by flow injection analysis coupled to atomic spectroscopy. Spanish journal of
food science and technology, 34:441-449.

[17 ].Mustafa S., T.Mustafa, N.Ibrahim and S.Hayati, 2004.Comparison of digestion procedures for the
determination of trace metal contents in spice samples produced in Turkey. Journal of

Food and Drug Analysis, Vol. 12( 3), P.254-258.

[18].Miller, J. N., J. C. Miller, 2000. Statistics and Chemo metrics for Analytical Chemistry, 4™ ed. Pearson
Practice Hall: England; pp 120 —122.

casarett

55



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

