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Abstract: In this study five nuts, groundnut (Arachis hypogea), coconut (Cocos nucifera), nutmeg (Myristica
fragrans), walnut (Juglans nigra) and Afican nutmeg (Monodora mynstica) were investigated for the following
metals. potassium, sodium, calcium, iron, zinc, lead, chromium and selenium using Perkin Elmer 3110
Atomic Absorption Spectrophotometer. Maximum amount of sodium was found in coconut {1685.86+80.6
mg/kg) and the lowest in African nutmeg (34.13£2.5 mg/kg). The highest Potassium and magnesium
concentrations occurred in walnut at 3110.3240.5 and 1164.4+55.6 mg/kg, respectively whilst the least
potassium and magnesium was in African nutmeg (42.25+3.5 mg/kg) and nutmeg (4.56+0.06 mg/kg),
respectively. Calcium was found highest in walnut (910.25+50.3 mg/kg) and lowest in African nutmeg
(7.26+0.5 mg/kg). For iron and zinc the highest value occurred in walnut at 30.24+2.1 and 19.36x2.3 mg/kg,
respectively and the lowest value for iron (6.251£0.4 mg/kg) and zinc (1.25+£0.03 mg/kg) were for African
nutmeg and nutmeg respectively. Apart from nutmeg that has Na/K ratio of 1.505 the other nuts had Na/K
ratio of less than 1 with walnut having the lowest value. Thus it can be concluded that eating of walnuts may
be beneficial for hypertensive individuals as it is rich in potassium which eliminates sodium which is highly

implicated in elevation of blood pressure.
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INTRODUCTION

Trace metal composition of food is of interest because
of their essential or toxic nature. Accumulation of metals
can have short and long term health risk and strict
periodic surveillance of these contaminants is therefore
advisable (Cabrera et al, 1995). Micronutrients
constitute a small fraction of the entire diet but plays
important role in different metabolic processes (Akhler
et al., 2002). The metals play a vital role as structural
and functional components of metalloproteins in living
cells (Ansari et al, 2004). Zinc is a metal with great
nutritional importance and is particularly necessary in
cellular replication and the development of the immune
response (Salgueiro ef al.,, 2002). Iron is an essential
constituent of haemoglobin, myoglobin and a number of
enzymes. lron is stored in body tissues to supply body
needs. However, deficiency may occur from inadequate
dietary intake or blood loss which results in anaemia
and loss of well-being. Deficiency in infants and young
children increases susceptibility to infection and
impairment of growth (Goyer, 2013).

Nuts are considered by so many people as healthy
snacks. They are the one seeded hard shelled fruits of
some plants. Plant nuts are considered a major source
of income and foreign exchange in many countries and
are widely consumed around the world during all
seasons (Jaffer and Salerem, 1987). Essential and toxic
trace elements are present in low concentrations in
these food materials depending upon their production
site. Monitoring of trace metals in biclogical materials
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has gained importance in recent years either due to their
role in controlling some vital biological processes or
their potential toxicity for living organism (Khurshid and
Quureshi, 1984). Due to the potential toxicities of some
metals the joint FAOMHO expert committee has set
tolerable weekly intake limit of 3mg and 315-330 pg for
lead and cadmium, respectively for human consumption
(FAO/MHO, 1972).

Bicaccumulation of metals in man, animals and plants
may result in metal poisoning. The health effects of this
peisoning in man have been identified (Kaiser and Tolg,
1980; Magazumi and Smith, 1975; Macfarland, 1979;
Forstner, 1980; Erickson et a/., 1983). A high level of
sodium in the diet raises blood pressure and the risk of
chronic hypertension by stiffening arteries and blocking
nitric oxide, which relaxes arteries. Hypertension
contributes to heart disease and stroke which are
leading causes of death. Potassium on the other
hand, activates nitric oxide and thus reduces pressure in
the arteries, lowering the risk of hypertension (Brody,
2011).

The deleterious effect of high sodium intake has been
severally reported. Potassium has a heneficial effect on
sodium balance. A high intake of potassium has been
reported to protect against increasing blood pressure
and other cardiovascular risks. Hence the sodium to
potassium ratio (Na/K) in the body is of great concern for
the prevention of high blood pressure. A Na/K ratio of
less than one is recommended (Langford, 1983;
Ogbuagu, 2010; Cappucio and Mc Gregor, 1991).
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Available evidence indicates that there are significant
differences in the mineral profile of nuts grown in
different regions which suggest that environment and
soil types have an important influence. Several
reports are also available in literature on the mineral
composition of nuts grown in Asia, Europe and America
(Chung et al, 2013). However, there is limited
information on the mineral composition of nuts
commonly consumed in Nigeria which underscores the
need for the present study. Due to variations in the
composition of minerals in edible nuts, there is also a
need for a comparative evaluation of their functional
properties. Therefore the present study is aimed at
comparing the mineral characteristics of some nuts
commonly consumed in Nigeria with a view to identifying
those that may be functionally useful in the management
of high blood pressure.

MATERIALS AND METHODS

Five plant nuts which are generally grown in different
parts of Nigeria were collected from a local market in
Abraka, Delta State, Nigeria. They include groundnut
(Arachis hypejaee), coconut (cocos nucifera), nutmeg
(Myristica fragrans), walnut (Jugfans nigra) and African
nutmeg (Monodora myristica). African nutmeg is also
called calabash nutmeg. Mineral analysis was done on
the samples of each of the above nuts.

Sample preparation and procedure: Each of the
samples was washed, cleaned and crushed to fine
particles. The crushed samples were dried in an oven at
temperature between 100-120°C and kept in plastic
container before ashing. Ashing involved the introduction
of the sample that has been crushed into a furnace at
200-400°C to burn off organic materials and convert
them to inorganic oxides and carbonate for elemental
analysis.

Digestion procedure: One gram of each plant nut
sample was digested with 20 mL of acid digestion
mixture of nitric acid, perchloric acid (HCIOs) and
sulphuric acid (ratio 2:1:2 viv). The mixture was heated in
hot plate for homogeneity for about 3-5 min. Then the
digested samples were allowed to cool for sometimes
and the digests were filtered and the residues obtained.
Further, the filtrate were diluted into a standard 50 mL
volumetric flask and made up to mark with distilled
deionized water, the filtrates were subsequently
analyzed for their metal content using Perkin Elmer 3110
Atomic Absorption Spectrophotometer.

RESULTS AND DISCUSSION

The result of the metals found in the plant nuts are
shown in Table 1.

Maximum amount of sodium was found in coconut
(1685.86x80.6 mg/kg) followed by groundnut
(621.82+15.4 mg/kg) followed by nutmeg (123.7515.8
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mg/kg), walnut (75.12+£25 mg/kg) and the lowest
amount of sodium was found in African nutmeg
(34.131£2.5 mg/kg). The highest  Potassium
concentration occurred in walnut at (3110.3140.5 mg/kg)
followed by coconut {(2431.7£100.5 mg/kg), groundnut
(890.13+10.5 mg/kg), nutmeg (82.22+7.0 mg/kg) and
lastly African nutmeg (42.25+3.5 mg/kg). Calcium was
found highest in walnut (910.25+50.3 mg/kg) followed by
coconut (32.48+5.2 mg/kg), groundnut (14.57+1.0
mg/kg), nutmeg (12.10+0.6 mg/kg) and African nutmeg
(7.2640.5 mg/kg).

Magnesium was highest in walnut (1164.4155.6 mg/kg),
followed by African nutmeg (20.33+1.2 mg/kg) followed
by coconut (19.82+0.8 mg/kg) followed by groundnut
(8.2520.6 mg/kg) and the lowest was nutmeg (4.56+0.06
mg/kg). Zinc and iron were found in small amount in the
nuts and the levels of iron were higher than that of zinc
in each nut investigated.

For iron, the highest value was 30.241+2.1 mg/kg for
walnut followed by 24.11+0.4 mg/kg for groundnut
followed by 17.23+0.6 mg/kg for nutmeg followed by
10.24+0.3 mg/kg for coconut and the lowest value of
6.2510.4 mg/kg was for African nutmeg. Thus the study
showed that these nuts can supplement other sources
of dietary iron. lron is present in heamoglobin.
Haemoglobin is the protein that transports oxygen in
human blood from the lungs to the tissues of the body
(Terwilliger, 1998). Iron is also a component of several
enzymes involved oxidation-reduction reactions in cells
(Schroder et al., 2003).

For zinc the highest value of 19.364+2.3 mg/kg was for
walnut followed by 8.25+0.5 mg/kg for groundnut
followed by 5.3320.6 mg/kg for African nutmeg and the
lowest value was 1.25+£0.03 mg/kg for nutmeg.

Thus the results obtained revealed that potassium,
calcium, sodium, magnesium and iron are abundant in
walnuts. It follows therefore that an adequate serving of
walnut would satisfy the Recommended Daily Allowance
(RDA) for these minerals which are known to serve as
cofactors for many physiologic and metabolic functions.
For instance calcium has been shown to be useful in
bone and teeth formation and maintenance (WHO, 2004;
Pravina et a/., 2013). Calcium is also important in blood
clotting, muscle contraction and is a requirement for the
activity of certain enzymes (WHO, 2004; Pravina et al.,
2013).

The sodium potassium ratio of less than 1 has been
suggested to support the reduction of hypertension
(Drewnowski ef af., 2012). Of the two elements, sodium
and potassium, sodium is the element implicated in
hypertension. Therefore it is necessary to determine the
sodium potassium ratio in the selected nuts because
the presence of enough potassium can eliminate
sodium consequently removing its hypertensive ability.
This is because potassium is higher than sodium in the
electrochemical series. The wvalues of the
sodium/potassium ratio for the nuts are presented in
Table 2.
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Table 1: Plant nuts and metal concentrations

Na K Ca Mg Zn Pb Cr Se Mn Fe
Plant nuts (mg/kg)
Groundnut 621.82+154 890.13+10.5 14.57+1.0 8.25+0.6 8.25+0.5 ND ND ND ND 241104
Coconut 1685.86+80.5  2431.7+100.5 32.48+5.2 19.82+0.8 2.34+0.05 ND ND ND ND 10.24+0.3
Nutmeg 123.75+5.8 82.2247.0 12.10+0.6 4.56+0.06 1.25+0.03 ND ND ND ND 17.23+0.6
Walnut 75.12+2.5 3110.3¢40.5 910.25+50.3 1164.4+55.6 19.36+2.3 ND ND ND ND 30.24+2.1
Afr. nutmeg 34.13+2.5 42.25¢3.5 7.26+0.5 20.33+1.2 5.33+0.6 ND ND ND ND 6.25+0.4

ND: Not detected, Afr: African

Table 2: Calculated values for Sodium/potassium ratio in the nuts

Plant Nut Sodium/potassium ratio
Groundnut 0.699
Nutmeg 1.505
Coconut 0.693

Walnut 0.0242
African nutmeg 0.808

The low Sodium/Potassium ratio (0.0242) for walnut
(Table 2) is a likely indication that it will be very good for
the control of heart problems. However nutmeg with a
sodium/potassium ratio of 1.505 is not advisable as
food for people with hypertension or high blood
pressure. The lower the sodium/potassium ratio the
better the nut can be used in the control of hypertension.
Besides walnut other nuts such as round nut, coconut
and African nutmeg also had a sodium/potassium ratio
of less than 1. This is a likely indication that they could
be useful in the control of high blood pressure as
potassium eliminates sodium from the body. Eating of
nuts, vegetables and fruits and exercise have heen
reported to have good effect on high blood pressure
(Whelton et al., 2002; Casas-Agustench et al, 2011).

Conclusion: The findings of the study showed that
groundnut, coconut, walnut and African nutmeg are rich
in potassium and other minerals. However most of the
minerals were found to be more abundant in walnuts
which also had the lowest sodium-potassium ratio.
Thus it can be concluded that eating of walnuts may be
beneficial for hypertensive individuals as it is rich in
potassium which eliminates sodium which is highly
implicated in elevation of blood pressure.
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