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ABSTRACT

Natron is the second most consumed salt in Nigeria. It is used as a food additive to cook beans, maize, and
other palatable foods. Several studies have investigated the elemental content in this salt in Nigeria.
However, there is paucity of information on the elemental content of this widely consumed salt in Kebbi
State. Thus, this study is focused on the analyses of elemental content in Natron in sold in four Local
Government Areas (LGASs) of Kebbi State. Three brands of Natron were collected from markets in Birnin
Kebbi, Jega, Kalgo and Bunza local governments. Atomic Absorption Spectroscopy (AAS) was used to
analyse the elemental content. Furthermore, the elemental content values were collated for the samples of
the different brands of Natron. The sodium content of the Kanwa Jarirai brand in Jega had the lowest
sodium content of while the Balma brand in Bunza had the highest sodium content of . All three Natron
brands investigated in the four LGAs exceeded the World Health Organization (WHO) permissible limit for
potassium, iron and, manganese levels. All the brands of Natron did not satisfy the adult daily calcium
intake except for the Kanwa Jarirai from Jega with . Moreso, all the three brands in the selected four LGAs
satisfied the sodium permissible WHO limits. The iron, manganese, and potassium WHO permissible limits
were not met. In addition, the Natron from the four LGAs did not satisfy the adult daily intake of calcium
except the Kanwa Jarirai from Jega. Consumers will need to be cautious of the usage of the analysed
Natrons as they contained high levels of sodium which might not be beneficial to cardiovascular health.
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INTRODUCTION

Natron is widely used in Northern Nigeria for medicinal purposes, as a herbal concoction for cough
treatment, and also as a tenderizing agent for the preparation of local dishes [1]. High amount of Natron
could cause severe and irreparable kidney damage [2]. In addition, excess ingestion of Natron has been
shown to lead to cardiomyopathy [3]. Studies have revealed that Natron is the second most widely used salt
in Nigeria. Natron, generally is used to refer to a group of potassium-containing minerals and chemicals.
High consumption of Natron is prevalent in Northern Nigeria during postnatal care which causes
peripartum cardiomyopathy [4]. Natron has been reported to contain high elemental sodium content [5].
High consumption of food with high sodium content is harmful to hypertensive patient. Several literatures
have studied the elemental content in Natron. Imafidon et al [5] evaluated the elemental contents of Natron
sold in Benin, Edo State Nigeria. Results from their study showed that the Natron purchased from Benin,
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Nigeria had high content of sodium, and iron. In addition, injurious heavy metals like cadmium, zinc and
lead were detected. Saidu et al., [6] examined the consequence of Natron in post-delivery Wistar albino
rats. Their study reveals that Natron purchased from Sokoto, Nigeria, had effects on the heart of rats after
delivery. Garba et al [7] examines the radiological content of Natron used in Nigeria. The Farar Kanwa,
Jan Kanwa, Dan Libya, Ngurnu, Manda, Farar Balma, Jar Balma and Yar Agadez brands were identified
and purchased from the Zaria market in Kaduna, Nigeria. The radium equivalent activity, annual effective
dose, internal and alpha hazard and total cancer risks metrics were used to assess the radiological safety of
its consumption. Results from the study affirms that there are no radiological concerns at the present
threshold. However, a slight increase in the threshold may lead to significant radiological health concerns.
Natron orally administered at high doses has been shown to alter tissues morphology and induce
hepatotoxicity and nephrotoxicity [2][5]. Investigation into the elemental contents of Natron in different part
of Nigeria has revealed that Natron is rich in different mineral elements and traces of heavy metals, some of
which are above the WHO permissible limits [8][9][10].

The literature reviewed have carried out various analysis on Natron consumed in various locations in
Nigeria. However, there is lack of studies on the elemental content, and the interaction effect between
location and brand of Natron consumed in Kebbi-State, which is a Northwestern state in Nigeria. Thus, the
aim of this study was to analyze the elemental content of Natron consumed in selected LGAs in Kebbi-
State, Nigeria and to ascertain whether the values of the elemental content in the four selected LGAS were
within the standard permissible limits designed by WHO.

MATERIALS AND METHODS

Kebbi-State

At 350 meters above sea level, Kebbi-State is located in the Sudan Savannah vegetation zone [9]. Two
distinct seasons, wet and dry, defines the climate [11], [12]. Beginning in May/June and ending in
September/October is the wet season. The dry season is from October to April/May [11]. The range of the
mean annual rainfall is 500 to 700 mm, with larger interannual variability. During the rainy season, relative
humidity ranges from moderate to high , and very low in the dry season. There is huge temperature
variations from in December/ January to about in April with annual mean of [11].

Source of materials

Three samples of Natron brands (Balma, Kanwa Jarirai, and Kanwa Tuwo) were purchased from markets in
the four selected LGAs of Kebbi-State, Nigeria.

Elemental content analysis

The simple and economical AAS was used to analyse the elemental content according to [10], [13]. The
elemental content analysed were; sodium, calcium, potassium, iron, and manganese. These elemental
contents are indispensable for human development [14]. Sodium is indispensable for humans. It regulates
blood pressure and blood volume. In addition, it is important for muscle and nerve function. The
recommended daily intake for sodium is for children between the ages of and for adults between the ages
of [15]. The permissible WHO limit for sodium in Natron is [10].

Calcium is generally deposited in the bones and teeth. It is also important for muscle contraction, nervous
system function, expansion and contraction, and secretion of hormones and enzymes [16]. The acceptable
calcium intake for adults is [14], this is dependent on age and gender. High consumption of calcium lowers
blood pressure. In addition, some enzymes cannot work efficiently in the body without calcium. Thus, they
are co-factors for many enzymes. The parathyroid gland is responsible for controlling calcium in the blood.
Overreactive parathyroid gland disrupt the balance of calcium in the body. High calcium in the body is
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hypercalcemia, in contrast, low calcium in the body is hypocalcaemia. Hypercalcemia leads to poor bone
health, pancreatitis, kidney stones, and abnormal heart and brain function.

Potassium is the third most abundant mineral in the human body and is essential to human life. It is
necessary for normalizing body cells, regulating heartbeat, ensuring proper function of muscles and nerves.
Additionally, it is important for metabolizing carbohydrates, and synthesizing protein. The permissible
WHO limit of potassium in Natron is [10]. Hyperkalaemia occurs when the potassium level in the blood is
high, as this lead to damage of the heart and occurrence of heart attack.

Majority of the Iron in our body is in heme proteins like haemoglobin and myoglobin, both involved in
oxygen transport. Iron is also found as a constituent of heme enzymes like cytochromes, catalases and
peroxidizes, and other non-heme compounds [16]. The permissible WHO limit of iron in Natron is [10].
Much absorption of iron from the food consumed leads to hemochromatosis. Excess iron is stored in the
human organs especially the liver, heart and pancreas. Hence, this leads to liver problems, heart problems,
and diabetes because of damaged pancreas.

Manganese is indispensable for human beings. It functions as an enzyme activator for several enzymes and
as an element of some metalloenzymes [17]. The permissible WHO limit of Manganese in Natron is [10].
Manganese toxicity leads to tremors, muscle spasms, hearing problems, mania, insomnia, depression, loss of
appetite, headaches, irritability, weakness, and mood changes.

Statistical analysis

Results are presented in Mean * standard error of mean. Where applicable statistical analysis of variance
(ANOVA) was used to determine level of significance between Natron brands and the locations with p <
0.05 considered as significant.

RESULTS AND DISCUSSION

Elemental contents Analyses of the three Natron brands in the selected LGAs.

The sodium content of the three brands is presented in Fig. 1. The Balma brand in Bunza had the highest
sodium content of 770.50 mg/Kg . The WHO permissible limit for sodium content is 6065 mg/Kg [10]. The
Kanwa Jarirai from Jega has the lowest with 325.07 mg/Kg.
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Fig_ 1. Sodmum content of the Natron analvzed
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It is interesting to note that the results in Fig. 1 showed that the three brands from the four LGAs had
sodium contents that were within the WHO acceptable range. Previous reports [10] revealed that the
elemental level of salt was higher than the WHO recommended limit. The location and range of Natron
brands could be the cause of this. Similar outcomes, meeting the WHO-permissible salt concentration, were
seen in the trial conducted by [8]. Nevertheless, the Natron brands examined by [8] were omitted.
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Fig. 2. Calcium content of the Natron analyzed

Fig. 2 shows the calcium content of the three brands. With 2695.56 mg/kg of calcium, the Balma brand in
Bunza had the highest concentration. Adults should consume between 1000 and 1300 mg of calcium daily
[14].

From Fig. 2, it is interesting aspect that emerged from the analysis is that only the Kanwa Jarirai from Jega
satisfies the daily intake of calcium permissible daily, although calcium intake is subject to age and gender.
An equally large difference has been observed by the calcium content in this study and [10].
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Fig_ 3. Potassium content of the Natron analyzed

Fig. 3 shows the potassium concentration of the three brands. 100 mg/kg is the acceptable potassium limit in
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Natron [10]. The potassium concentration clearly demonstrates a tendency of increasing when compared to
the WHO acceptable limit (Figure 3). With 1806.46 mg/kg of potassium, Bunza’s Balma Natron brand had
the highest potassium content, while Jega’s Kawan Jarirai had the lowest at 725.06 mg/kg. This rise may be
the result of wind impact causing fine compound loss, which paves the way for massive aggregate pavement
in the areas surrounding archaeological sites. Furthermore, this is due to the presence of high temperatures
in regions where evaporation exceeds precipitation, potentially causing moisture loss from the Natron beds

[91.[18].
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Fig. 4. Iron content of the Natron analyzed

The iron content of the three brands is presented in Fig. 4. WHO iron content permissible limit is 30
mg/Kg[10]. The result of this analysis for iron content in Fig. 4 shows that Birnin-Kebbi’s Kanwa Jarirai
had the highest value of 224.13 mg/Kg while Jega’s Balma had the lowest iron content of 78.4 mg/Kg.
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Fig_ 5 Manganese content of the Natron analyzed

The manganese content of the three brands is presented in Fig. 5. The WHO manganese permissible limit is
10 mg/Kg. As can be seen in Fig. 5 the Kanwa Tuwo recorded the highest manganese content with 66.37
mg/Kg while Balma from Jega had the lowest manganese content with 16.67 mg/Kg. The manganese
content of the three brands in the four selected LGAs WHO permissible limit is not met. This is due to the
occurrence of high temperatures in areas where evaporation exceeds precipitation and moisture is lost from
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the Natron beds [9], [18]. The interaction of the factors (LGAs and Natron brand) statistical analysis on the
elemental content is imperative. Finding out whether there are significant differences between the group
(columns) and sample (Natron) analyzed by using variance is the purpose of this analysis. In Tables (1) — (5)
sample refers to the brand of Natron, columns are the location (LGA), interaction refers to the interactions
between the LGAs and Natron brands.

This study is focused on the analyses of selected elemental contents in Natron of three brands used in four
LGAs in Kebbi-State Nigeria. Taken together, these findings suggest that all the three brands in the selected
four LGAs met the sodium permissible WHO limits. However, the iron, manganese, and potassium WHO
permissible limits were not met. The Natron brands from the four LGAs did not met the daily adult intake
consumption of calcium except the Kanwa Jarirai from Jega. In addition, there is interaction between the
Natron brands and the selected LGAs at 95% confidence interval. The significance of this study lies in the
analyses of elemental content of Natron consumed in selected LGAs in Kebbi-State. The present study has
only investigated Natron brands in Bunza, Birnin-Kebbi, Kalgo, and Jega. Therefore, future studies should
consider more populated LGAs like Zuru, Argungu, Aliero, and so on. This study has revealed that the iron,
manganese, and potassium contents in Natron consumed in the selected LGAs did not meet the WHO
permissible limit. Future studies should focus on the analyses of injurious elemental content.
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