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ABSTRACT 

The objective of this article rests on the importance of potassium (K-40) to 
man and plants and as such sweet potatoes which contains K-40 can be used 
as a source of vitamin K. Samples of sweet potatoes (tubers) were collected 
from farmland at ten (10) different places or areas from Angwan Habiba. 
Some quantities of the sample were weighed out and the activity of the K-40 
samples were acquired in the lab. by using NaI (Tl) detector for a period of 
2 hrs at 1000volts. The standard point sources of radionuclide were used to 
obtain the efficiency of the detector which agrees with knoll (1979). The 
measured activity (c/s) of the K-40 in the sweet potatoes samples were 
related to the measured activity of K-40 in the standard for the purpose of 
calculating the concentration of K-40 present in the potatoes samples. The 
K-40 concentration in the sweet potatoes samples ranges from 2.21% - 
2.33%. The % concentration of K – 40 in this area is up to 100% or a little 
bit more than 100%. Sweet potato could be substituted for potassium as a 
raw material for fertilizer production in the fertilizer industries. 
Keywords: Radionuclides, Action potentials, Deoxyribonucleic acid, 
Sodium Iodide Detector, Activity/Mass, K-40 (Potassium -40), Ipomea 
Batatas (Sweet potatoes). 

 
INTRODUCTION 
Nasarawa town is bounded on the North by Keffi, on the South by Benue State, on the West by 
Doma L.G.A and the town is the headquarters of Nasarawa L.G.A of Nasarawa State. The town 
has a stream that runs across her from the North East to the South West and mouthed into River 
Benue. Nasarawa L.G.A. is found within latitude 80 and 90 North and longitude 70 and 80E and 
belongs to Southern Guinea Savannah of annual rainfall of 1000-1200mm. 
Vegetation here is mostly grassland, herbs and trees usually scattered. The grasses die during the 
dry season and come back during the wet season. 
Farming is one of the occupations that is practiced here. People in this area do farming on yam, 
sweet potatoes, okro, cassava, millet, Guinea corn, maize, tomatoes, pepper, vegetables (of 
various kinds), groundnut, legume, and a host of others. (Audu, 2000). 
In Nasarawa L.G.A., natural resources are found in trace or large quantity e.g. tantalite, zinc, tin, 
Fe (iron) and manganese. Also present within the environment are primordial radionuclides from 
which external gamma radiation arises. Usually, these radionuclides comprise mainly of the 
following; K-40, Th-232 decay series and U-238 decay series. The percentage (%) of these 
radionuclides contributing to the environment is about 99% radiation (Guy, 1999). 
There are contaminations of micro-elements and radioisotope present in different segments of the 
air, water, plants, soil and so on. In case of plants or food, great achievement on radioactivity has 
been recorded over the years (Andras, 1993). 
The following % concentrations of K-40 were recorded in some food materials including 
potatoes.  
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For example, tomatoes have K-40 concentration 4.5% (Sims and Volk, 1947), pepper has K-40 
concentration 0.2%K (Howard et al, 1962), and potatoes have 2.0%K (Carpenter and Murphy, 
1965). 
The lithosphere contains 2.3%K20 (Ahrens, 1965) equivalent to 2.0%K. Potassium – K-40 is the 
only radioisotope present nearly in all the food materials (Kilmer et al, 1968). This makes the 
research work into potatoes in Nasarawa L.G.A. and interesting one as regards to K-40 
concentration. The importance of K-40 to man and plants is an added factor. Besides the factor 
that sweet potatoes are edible food, they are cheap to buy, also stimulate the research work. 
Brief History of Sweet Potatoes (Ipomea Batatas): Sweet potatoes are staple food which are 
starchy in nature, the inside is whitish in colour and the outer covering is milky or a times 
reddish. 
Sweet potatoes traced its origin from Central America and they are one of the oldest staple foods 
known to man. They (potatoes) have been consumed since the pre-historic times dating back to 
10,000 years and were discovered in the Peruvian caves (Ahmadu M.H. et al, 2006). Other areas 
where sweet potatoes were found were Mexico, North Colorado, and so on (Amadu et al, 2006). 
In 1492, Christopher Columbus brought sweet potatoes from America to Europe after his first 
voyage to America – called the New World (Ora, 1900). 
By 16th century, sweet potatoes were brought to Philippines by Spanish explorers and to 
Indonesia, India, South Asia, Africa by the Portuguese which later spread to other part of African 
countries including Nigeria by the same Portuguese as a result of trading expenditure (Ahmad, 
2006). 
The farming of potatoes in Ireland has been quite successful or outstanding in the early days. The 
Scotch – Irish immigrants brought potatoes from Ireland to United States who settled at 
Londonderry N.H. following the importation of potatoes by this group the growing of potatoes in 
this country was established (Stevenson, 1951). 
Sweet potatoes grow best in the equatorial belt bounded by lat. 300N and S. potatoes are mostly 
found in the Savannah Zones of Nigeria. Within Guinea Savannah areas where Nasarawa L.G.A. 
is found, sweet potatoes grow well with annual rainfall of 750-1250mm (Susan et al, 1988). 
Importance of K-40 to Man/Plants: In the body, potassium is bound within the cell structure to 
the protein, phosphate radicals and glycogen. This potassium (K) enhances the protein synthesis 
in the cell-structure, glycogen formation within the cell, electrical activity of the nerves and the 
muscles. 
The action potentials or impulse that makes the protoplasm active and alive is due to the 
migration of potassium and sodium charged ions moving across animal cell membrane. These 
events generate the nerve impulse, the brain wave, heart beats and electro-cardiogram (Wild        
). 
Furthermore, K protects cells against osmotic damage. It also plays a very important role in the 
activity of some enzymes e.g. ATP – Pyruvic Trans-Phospharylase, and Fructokinase (Dosekun, 
1980). 
Also it plays an active role in Deoxyribonucleic Acid  (DNA) -polymarase which the enzyme 
undergoes in repairing the damaged tissues or cells (Keiffers, 1990). For plants, (higher and lower 
ones), they make use of K-40 as nutrients to manufacture their carbohydrates, proteins and the 
likes. As these foods are synthesized, K is incorporated into the endosperm of the food. 
Deficiency of K resulted in the reduction of the size of potatoes and becomes hollow at the centre. 
Usually potatoes absolve K+ by diffusion method from soil solution or soil colloids (Dosekun, 
1980). 
Potassium forms the integral part of some material deposits in the soil. Examples are Kainite Ore 
(4KCl.4MgS0411H2 + NaCl), Leonite (K2S04.MgS04.6H20), Syloinite (KCl +NaCl) and host of 
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others. Mineral deposits in Nigeria are about 4-6% (Ore). Other compounds of potassium are 
KCl. Its natural abundance is 0.011% and is designated in the activity series as 4n with half-life 
of 1.27 x 109y. 
 
Equipment:  
The equipment used to measure activity (c/s) of the samples depends on the following factors: 
(a) The type of radiation emitted from the source (b). The time the particle arriving at the 
detector. (c). number of particles coming out from the source (Nicholas, 1983). 
Since NaI (Tl) – Sodium Iodide Detector measures gamma radiation and K-40 is a gamma 
emitter, it becomes okay to use NaI (Tl) detector to measure the radiation coming out from the 
sweet potatoes. 
 
NaI (Tl) – Scintillation Detector     
NaI (Tl) Scintillator detector has 100% light conversion efficiency and its dead time is of the 
order of 1-5µs. The emission spectrum of this equipment peaks at 410nm. The emitted radiations 
from the source are usually measure (c/s) by this detector at energy of 1.40 MeV and 
(count/Second) are registered as peaks (Nicholas, 1983). 
The scintillation counter is made up of detector housing, photo-coupling, photo-multiplier tube 
and amplification unit. The scintillators are materials that produce sparks or light on passing 
ionizing radiation through them. 
The working principle of the detector involves the absorption of incident radiation, by the 
scintillator and amplification of light photons from photo-multiplier tube to give output pulse. 

 
Materials and Methods 
Ten areas were spotted out and the potatoes within the areas were harvested. The distance 
between one spotted area to the other is about 1 meter. Then, they (potatoes) were neatly packed 
into containers (bags) and transported to the lab for the experimental work. They were washed 
clean (soil removed) and cut into pieces. Later, they were allowed to dry for some time in an open 
space for the daughter isotopes to be in equilibrium with the parent (secular equilibrium). 
 
Experiment  
Weighed samples (potatoes) were noted and poured into white plastic container (13.5mm height 
and 5.6mm diameter). 
The plastic container (sample) was placed into the well of the detector and the detector was 
coupled to a computer used for gamma ray spectroscopy at 1000volts. The samples were counted 
for 2hrs and each count was stored in the computer until all the samples were worked on. 
Before the counting of all samples were acquired, the background radiation and detector 
efficiency were determined by taking the counting/seconds (Activity) of the standard point 
sources. The obtained detector efficiency was in line with (Knoll, 1979). The background activity 
was subtracted from the samples counts to give true counts of the samples counts. All the sample 
counts and background counts were acquired at 1.40MeV. 
Later, the stored information (c/s) of the samples counts were converted to concentration in % by 
relating it to measured activity (C/S) of the standard sources.  
 
Result/Discussion  
The table of the result refers to table 1 and that of detector efficiency refers to figure 1. 
Calculation of concentration of K-40 in potatoes and measured activity of standard sources refers 
to appendix. 
 
K-40 CONCENTRATION IN SWEET POTATOES 
The result of K-40 in the sweet potatoes sample as contained in Table 1. at 1400.0KeV.  



ISSN: 1597-801X  http://www.irdionline.com/world_article.html 

4 
 

Journal of Research in Bioscience, Volume 9, Number 1, 2013. 
 

Table 1. 
S/NO  SAMPLE CODE MASS (G) C/S/g  CONCENTRATION (%) 
1  Pt. No. 10  157.6  0.00130  2.21 
2.  Pt. No. 1  158.5  0.00131  2.23 
3.  Pt. No. 2  156.0  0.00134  2.28 
4.  Pt. No. 4  155.0  0.00135  2.29 
5.  Pt. No. 6  153.6  0.2085  2.29 
6.  Pt. No. 7  154.0  0.00136  2.31 
7.  Pt. No. 3  153.0  0.00136  2.31 
8.  Pt. No. 9  151.0  0.00136  2.33 
9.  Pt. No. 5  152.0  0.00137  2.33 
10.  Pt. No. 8  150.0  0.00137  2.33                
The concentration of K-40 in the sweet potatoes at A/Habibu ranges from (2.21-2.33) % K. This 
result agrees with 2.0% K-concentration (Carpenter and Murphy, 1965). High concentration of K-
40 is found in Pt. No. 8 (2.33%K), Pt.No.9 (2.33%K), Pt. No. 3 (2.31%K), Pt. No. 6 (2.29%K), 
and Pt.No.4 (2.29% K), however, 2.23%K and 2.21%K were recorded in Pt. No. 1 and Pt. No. 10 
respectively as low concentration. 
 
CONCLUSION  
K-40 concentration in sweet potatoes samples collected from A/Habibu in Nasarawa town 
determined in the lab. ranges from 2.21%K -2.33%K. This research work revealed the actual 
concentration of K-40 in sweet potatoes as cited in the literature. Thus, potatoes could be 
substituted for vitamin K. To achieve this objective, potatoes could be farmed on a larger scale. 

 
RECOMMENDATION  
Potatoes could be recommended as a source of Potassium which is the raw material for fertilizer 
production in fertilizer industry. For proper functioning of both plants and man, potatoes should 
be consumed appreciably on weekly basis if not daily according to the demand of the body.  
Government should encourage farmers to farm Potatoes on a larger scale. Since Na I (II) detector 
is hygroscopic, it should be kept encapsulated all the time. 
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A GRAPH OF EFFICIENCY VS ENERGY 
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APPENDIX 

 
Calculation of K-40 Concentration in the Potatoes samples by using measured activity method. 

K concentration (standard) = 44.8% 

IAEA GK – 1 at significance level of 0.05 

K- Standard counts    =  0.0263c/s/g 

Expressed on dry weight basis at constant weight = 335.8g at 1300C. 

The calibration value (CV) of the standard is determined and is related to the c/s of the sample. 

The end result will give the concentration either in parts per million (ppm) or percentage (%). All 

the counts were done at room temperature. 
40KCv   = K-40c/s/g in the standard 

    K-40 concentration in % in standard  

 
40K   Sample = K-40c/s/g in the sample x 100% 

      40KCv     
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