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\TRODUCTION distributed through the environment, generally
' o in a trace amount in sediment, air, soil and

There are three major spurces of ionizing others (Fasae and Isinkaye, 2018). Natural

adiation: natural radioactivity, cosmic radiation occurring radionuclides are present in every

wd  antificial radioactivity. Natural human environment; earth materials, water, air,

rdionuclides, such as uranium, thorium and food and even our body (Alausa, 2012).

Fishes are produced from capture and cultured
(aquaculture) fisheries operations. Fish farms are
usually established in other to achieve self-
sufficiency in fish production and to supplement
capture fishery production. According to Gabniel
2007). Catfish is consumed because it has
ntial amino acids, vitamin, and
It is undoubtedly one of the
s of protein in the diet of
1. 2013; Opasola er al.

their daughters, were formed at Earth's origin
sswood, 2017). Cosmic radiation originates
wiside the Earth, Artificial radioactivity has
h=on since the beginning of the atomic era. 1o
which a number of radionuclides have been
voduced by man and released into the etal (
enironment (UNSCEAR, 2000). All sources of high protein. esse
=dionuclides to the environment contribute 10 mineral content.
" radiation doses on both humans and the important source
“er environment, and therefore should be Nigerians (Ayanwale ¢! @
“luated. The measurement of radioactivity in 2019). ld b exposed to naura
* environment is a more recent effort with mhis EES o polluted environments. While

e\er s oo . \ i n

,.tml studies focused on the distribution of md]onuglr:ge:‘ushﬁ are daily exposed 10 external
aturs ‘ i 3 s . 2 . . g e

. al radmactlvn}f via exposure. (Khandaker et ::1;:38[?0“ from cosmic and TEFI’?S(nal radiation,

<2015 o dely
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mfore 10 invcstigﬂw
2 fish feeds and fish
btained would be used 1o
N g 1&({3' internal radiation dose
ceived by the populace as a result of fish
j mption. The exposure of human beings 0
radionuclides is majorly through the pollution of
the food chain which is as a result of the direct
deposit  of radionuclides from intake of
contaminated water, leaves of plants or even
through contaminated fishes (Avwiri et al.,
2007). The fate and cycling of radionuclides in
ecosystems have long been a subject of major
interest  to  applied ecologists and health
physicists (Gabriel, 2015).
The environment of Lapai-Gwari in Niger State
has a lot of commercially cultivated fish ponds
and as such requires a systematic investigation
on the levels of radionuclide contamination.
Human beings through the ingestion of aquatic
organisms (catfishes) are at risk due to increase
in trace metal concentration in the marine
environment (Uluturhan ez al., 2007). As a result
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Figure 1: Map of Niger Stat
hnps://theanscoordinates.net/nigeriafminna).
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Sample Collections and Preparation

Ten samples each of the local fish feed and

cf:\tﬁshes samples (20 in total) were collected

G(:-T;rilhe feed market and fish ponds in Lapai-

e area, Niger State. About § Kg of locally
uced fish feeds were bought from the feed

Bf the effects O.r
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¢ showing Chanchaga area (Abd'Razack and Muhamad

these radionuclides in the pj,
n of the lcvgls gf radioﬂuclides
S i ave received  consider

conta,_nurl‘wil:]‘cc’j?fre:;m countries aro.und the w;?:;
mtcnuointcrcst is aimed at minimizing
Sucl;tial hazard effect such as cancer 5.
g:;:ri ng  safety towards  human  heg)

(Alauddin, 2017).

MATERIAL AND METHODS

) Area ; i :
?‘:::,dsyurburb of Lapgi-gyvan has its major SOurce
of water through irrigation anq boreholes as Fig,
Farming is the major occupation of those living
there. The geographical location (geolOCaﬁon) of
Minna is on the north and east hemisphere
Lapai-gwari as a village under‘ minna, occupies
the central portion of the Nigerian basemen
complex. Minna as an area comprises of mega.
sedimentary and meta-igneous rocks which haye
undergone  polyphase  deformation  apq
metamorphism. These rocks have been intrudeg
by granitic rocks of Pan-African age. Many fig)
ponds were found to be in Lapai-gwari located
within Latitude 9° 31" 24.86™ N and Longitude
6" 29 59.68" E (as shown in Figure 1).

Rk A ot L e

mills within the study area where the 10

made feeds were produced. Similarl){
species of catfish (Clarias Gariepin®
bought directly from a fish farmer
was been harvested. Five (5) pieces
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 bought having Varying weights perye
wert < Ke. The catfishes were laken

b -mr\l”‘d were washed with distille
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Al o ]}\h f )
The an oven until there w

¢ °C in 3
S e in mass of the samples,

L.mntl-z\ were thoroughly crushed, gr
'\'nln,p-ri;‘id to fine powder (Ademola & Ehiedy
1:)1 I\UL) The powder was sieved through 4 5 mi

Due to the limited space of (e

dclcclor

seve

Figure 2

Radioactivity Measurement

The gamma ray spectrometry system consisting
of 3x3 inch Nal(TI) detector by Scintillation
Technologies USA located at Ladoke Akintola
University of  Science and Technology
(LAUTECH) Ogbomosho, Nigeria was used for
the measurement. The detector is housed in a
6em thick lead shield so as to reduce the
background radiation levels. The inside of the
detector was lined with cadmium and copper
sheets, which help to absorb the emitted x-rays
from lead which may contain radioactive
impurities due to antimony impurities. The
detector assemblage was coupled to a computer
based  multichannel analyzer (MCA) with
ACCUSPEC computer program used for data
acquisition and analysis of gamma spectra. The
efficiency and energy calibration of the detector
uoTe done over energy range using '’Cs and
CO standard isotopic sources over energy range
o 200keV 10 3MeV, being the energy range of
ggillo?uclides o be determined. Prior to the
Sams edmcasu.rement, an empty container of the
G600 ‘mension was counted for 10 hours

scconds) so as to determine the

en 2

0 he
d Waler,
re dried g
as no dclcclablu
The dried
unded gng

: The sealed catfish and feed S

\hu:ld_ only
Smple
The
radon
of

100 g of the figh feed and fig)

_“: (Id"_")'.“'“"tilﬂ)' were used for analysjs
:“ P f" afler Weighing, were transferred 1o
" 1.::::]‘”‘??“”° cYlindrical plastic container
(ll.’lnlclc]-) '] 1o 160 mm height by 65 mm
This wag ,jmd reled for . periog of 4 weeks.
lived '; 1;0 '(‘m‘c‘ 10 allow for radon and its sho.
L'quilihrimitr!;r':c:r !loogar;n;h s o
Ma spectroscopy,

amples

background Eimma-ray distribution count. The
data analysis routine subtracted a linear net
background distribution from the corresponding
net peaks for 3 particular radionuclide in the
spectra of  the samples.  The  activity
concentration  of Ry \ag evaluated  from
1764keV gamma line of *Bi, while 2614keV
gamma line of ™T] was used 10 evaluate the
activity  concentration of MITh, K was
determined by measuring  the 14600 keV
tamma rays emitted during the decay. Each
sample was counted for 10 hours. From the net
area of a certain peak, the activity concentrations
in the sample were obtained using Equation |
(Khandaker et al., 2015)
_ C"l

. (B kg™

- Ey XPy Xt xm

(
where A is the activity concentration of a
particular nuclide in Bq/Kg, C, is the net count
(background subtracted) in the corresponding
photo peak, Ey is the absolute efficiency at photo
peak energy and P, is the gamma-ray emission
probability corresponding to the photo-peak
energy, tis the counting time and m is mass of
the sample (dry-weight of 100 g each). When
this method was employed, the sample
containers were of the same geomelry as l_hc
standard as well as the same counting time. The
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activity for “K is 4.39
Bg/Kg and *7Th is 0.60

LT AND DISCUSSION
Acti _C_on'centrntion

e wf\""}' concentrations of the primordial
mdlt_)nucl:dcs (“K, Ra and *“Th) in the
Catfish and fish feed samples are presented in
Tables 1 and 2 respectively. “K exhibited the
highest activity concentrations in all the samples
while  ***Ra had the least mean activity
concentrations. The mean concentration of K
obtained in the Catfish samples was 41.61
Ba/kg. while the mean values for 2Th and ***Ra
were 2.05 and 0.55 Bg/kg respectively. The
mean values for ***Ra, **Th and K were below
the world safety limit of 30, 35 and 400Bq/kg
(USEPA, 2000).

Table 2 revealed the activity concentrations of

the primordial radionuclides ("°K, **Ra and
““Th) in the fish feed samples. “°K had the
highest activity concentrations in all the samples
while ***Ra had the least mean activity
concentrations.  The  mean  concentration
obtained in the fish feed samples for “K, #**Ra
and **Th are 30.14, 0.60 and 4.6 Bg/kg
respectively. These mean values for **Ra, **Th
and “°K were below the world safety limit of 30,
35 and 400Bg/kg respectively. Ademola &
Ehiedu (2010) determined the mean activity
concentrations in an oil exploration area of Ondo

Grate, Nigeria, of whicl_\ each species of "
\ lected from fresh water varieqg Trom
162 + 80 to 792 + 107 Barkg for K, 214 5 §

10 38.6 + 11.6 Ba/kg for “Ra and 40.7 4 25 9,
g4.4 + 2.3 Bg/kg for P3Th, For the fish sampje,
collected from marine water. the mean activjy,
concentration varied from 688 4 230 to 79 « 39
Bq/kg, 23.0 £ 4.010 49.7 + 33.1 Bg/kg and 3)
1 5.3 10 96.7 + 19.9 Ba/kg for K, ‘Ra & Doy,
respectively. The values for the activity
concentration obtained by Ademola & Ehiedy,
(2010) were way higher than the present study
and this could be because the o1l exploration
within that area. Also, Fasae and Isinkaye (2018)
determined the mean activily concentration of
feed samples in selected fish-farms within Ado.
Ekiti, Nigeria whose activity concentration ijs
high, compared to the values obtained from this
present study. The mean values of K, ™y &
22T} are 859.5412.9 Bg/kg, 12.4+0.5 Bq/kg and
6.1+0.2 Bq/kg respectively. The mean activity
concentration obtained by Fasae & Isinkaye
(2018) is seen to be quite higher than the values
as compared to this study. This could be as a
result of the production process, ration and raw
material origin that makes up the locally
produced feed for the consumption of the fish.

samples col

Table 1: Activity concentrations (Bq/kg) for
Catfish samples with the estimate of the
committed effective dose and the excess lifetime

cancer risk.

Activity Concentration for Catfish

samples
No of R mr) 0K Comitted Effective Dose e o L'g:;:" i
i a

samples (uSv/year) (x10%)

FSH 01 29.30 0.32 0.66 0.0290 0.1015

FSH 02 34.75 0.54 3.28 0.0768 0.2687

I'SH 03 23.32 BDL 0.67 0.0205 0.0716

IF'SH 04 53.32 0.93 4.83 0.1166 0.4080

IF'SH 05 67.29 0.41 0.71 0.0476 0.1667

MEAN 41.61 0.55 2.03 0.0082 0.2387 iR

bdl = below detectable limit
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\o of samples

FD Ol
FD 02
FD 03
FD 04
FD 05
MEAN

pdl = below detectable limit

ted Effective Dose

o estimate the iptema] radiation dose a5
sl of fish consumption, the data

En s study was ‘fSe_d to eva%uate the committeqd
Jfiective dose. This mfonngtron can be useful in
jeermining the health risk due to ionizing
~dation through the ingestion of fish resources.
The total dose via ingestion of fish can be
alculated by summing the doses derived for
och radionuclide (“°K, **Ra and *“Th). The
fiective committed dose due to dietary intake is
ovided by the following equation adapted
fom an ICRP Reports (ICRP, 2007):

(= LE(C X Ay X DCipg)

(:o[l‘ll'“it
|n ordff (

(2)
where C.y is the Committed effective dose (uSv

vear!), C is the specific radionuclide activity of
2Rq, 2?Th and *°K (Bg/Kg) respectively, Ag is
the average fish intake with an average of 25 Kg
vear”' and DC, is the ingestion dose coefficient
of the 2Ra, 22Th and “°K which is 0.2 pSv
8" 023 pSv Bq”' and 6.2 nSv Bq’,
pectively (Aswood e al., 2017; Fasae and
inkaye, 2018). The average consumption rate
" fish per year for the general populace is 25
year! (Fasae and Isinkaye, 2018).
Ta;emian. committed effective dose as seen in
o 15 0.0682 .pSv/year. The mean total
ed dose obtained in this study

ey

i i.lt;agmvallues Obtained by other researchers

o Sinkaw_.oca:,tlons around the world. Fasae

“Mitteg éffec(fms) which had the total
e dose due to intake of the

éNiEeria) as 03

2015) j —

. N Malasia (Malac 2 al
frage anp Ca), estimated the

ual effecyj n
s cclive dose of the marine £
, . manne fish
Rasire ger ka aguria) to be 226 USV'Y while

Ada
dele:sin:da{' (2012) in Kainji lake. (Nioer:

N the average annyg| )
68.3] HSVY. The esﬁm " Sftective dose o
e.rfective dose by Adaated ﬂ\er:?gc o
hlgher Bl the \.‘a.lue Ol.)lr:.u e;f- al ‘(:01;) was
th0ugh bk orarehes .m in thss study even
the sanis § 'S Were cammed out within

€ dtate. Th .

- ¢ difference in the commitied

[eh'eclwe dose between Adamu er al. (2012) ané

attl:clifeliid::ocgﬂg be due to the bio-diversities

s which have more depth and

could accommodate more aquatic animals than
ponds. Ademola and Ehiedu, (2010) estimated
the annual effective ingestion dose which varied
between 23.3£10.2 uSv v and 34.8=1.7 uSvh
for samples of fish in fresh water and 6.4=0.7
uSv/y and 14.2=1.6 puSv/y for marine water fish
samples. These values indicate that the annual
effective ingestion of marine water fish samples
is lower than freshwater fish samples. The mean
committed effective dose was lower than the
recommended total annual effective dose of 1.0
mSv/y set by ICRP (2007) as the maximum
acceptable level for the members of the public.
The results obtained showed that the radiation
dose incurred from the ingestion of the fresh fish
samples pose no significant health effect to the

population from a radiological point of view.

me Cancer Risk i
k (ELCR) is defined as

dividual will develop

Excess Lifeti !
Excess lifetime cancer s

the probability e al;rlnl'f time as @ result of
i - ’er ls I c l N ALY LY h
radiation cancer OV W 000)
o 'NSCEAR, -
(o radiation (U fishes,

exposure

is present
Natural

radionuclide
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w,d certain
could cause
The Excess

in fishes
BOUS Cancer nisk in the futwre.
me cancer risk (ELCR) 1s determined bY the
fowing equation:
CR= C,, Xx DL X RF
re Co is defined in equation 3.2
life duration/'span of life (70 y) &f
; ﬁn:k factor given to be 0.05 Sv' for sto¢ .'
. s in any giv ion (Kolo e al.
<o y given populauon (
From table 1, the mean excess lifetime cancer
risk was obtained according to equation (3) 10 be
0.2387 x10* Michael er a/. (2018) conducted 3
similar rescarch at the Dadin kowa dam in
Gombe State Nigeria, showing the excess
lifeume Cancer risk with a mean of 0.14 X107
1.29 x10™%; 0.23 x10™; 0.19 x10" and 0.16 x10°”
for bath Adults, fishermen. § vears, 10 years. 13
vears respectively. '
CONCLUSION
The mean activity concentrations of “K. “*Ra
and 7 Th were determined in fish feeds and
harvested catfish samples from Lapai Gwarl in
Niger State, Nigeria using gamma spectroscopic
technique. The mean activity concentrations in
fish feeds of primordial radionuclides “’K. **‘Ra
and “°Th were 30.14, 0.60 and 4.6 Bqke
respectively. These may contribute majorly to
the mean activity concentrations of YK (41.61
Bakg). ~‘Ra (0.55 Bqkg) and Th (203
Bg kg) in catfish samples. The calculated mean
committed effective dose was 0.0682 mSv/y and
lower than the maximum acceptable limit of 1.0
mSv v set by ICRP (2007) The estimated mean
excess lifetime cancer risk obtained was 0.2387
x 10° which was lower than the world average
values of 0.29 x 107 (UNSCEAR, 2000). The
results obtained from this indicates that the
radiation dose incurred from the ingestion of
fresh catfish in the area pose no significant
radiological health effect to the population.
REFERENCES
Abd'Razack, N. T., & Ludin, A. M. (2013).
Comparative analysis of ecological
footprint of two different
nflghpourhoods in Minna,
; iﬁ:’lﬁa.. (nlernc_uiong! Journal  of
science & Engineering Res, 4, 178-183.

Tl 2

(3)
. DL is the
vd RF
hastic

o zakani, Y. I Ahmed. Y.,
Adamu. B O s bubakar, K. A. (2012). Analygy
of centrations due to

of activity con
radionuclides in the fish of Kainji Lajke
J. A. & Ehiedu, S. L Qo10
Ademold. o logical analysis of 40 K, 226 nﬁ
and 232 Th in fish, crustacean apg
sediment samples from fresh and maripe
water in oil exploration area of Ondg
State, Nigera. African  Jowrnal
Biomedical Research, 1 3(2). 99-106.

Alauddin, M. (2017). Heavy  metal
contamination in commercial fish feed
and cultured fish (Doctoral dissertation,
University of Dhaka).

Alausa. S. K. (2012). Radioactivity in farm soils

and food crops grown in Jos and
Abeokuta, Nigeria and its associated
cancer risks (Doctoral dissertation).

Aswood, M. S. Jaafar, M. S., & Salih, N.
(2017). Estimation of annual effective
dose due to natural radioactivity m
ingestion of vegetables from Cameron
Highlands,  Malaysia. Environmental
Technology & Innovation, 8, 96-102.

Avwiri. G. O., Tchokossa, P., & Mokobia, C. E.
(2007). Natural radionuclides in
borehole water in Port Harcourt, rivers
state, Nigeria. Radiation protection
dosimerry, 123(4), 509-514.

Ayanwale, A. V., Shokunbi, M. T., Olayemi, 1.
K.. Chukwuemeka, V. 1., Falusi, F. M.
& Erhabor, O. F. (2013). A study of the
fish fauna of Tagwai Lake
Nigeria, in  relation '
selectivity. Pakistan Jl
Biological Sciences, 16(13)

2000. Benchmark
Guidance ~ Document.
00/001. External Review
Assessment Forum, U.S
Protection Agency.
[online].

148 | 1B®



L Www.epa.gov/nceawwy |/
::p \D-External 1013 2‘3’0"8/1)“1
[ ,occ&“d June 12, 2007), -pdf

K P & ls.inkayc, M. 0O Qo1g)
9" padiological risks assessment of 3¢
232111 and 40K in fish feeds ang Catﬁs};
nples from selected fish far iy
Ado_Ekili. Nigeria. Journal of radiatiop
,m-arch and applied sciences, 11(4)

b M
3’7-}2--

K P & Isinkaye, M. O. (2018)
st 8 .diolOEic"l risks assessment of 238U‘
132Th and 40K in fish feeds and catﬁshI
mples from selected fish farms ip
Ado-Ekiti, Nigeria. Journal of radiation
esearch and applied sciences, 11(4),

3;7.322.
1. (2015).
Gabn® Mﬁs.ucf.cdu/gabrielmuclear%
50Physics.pdf._[Online]. Retrieved on
10082019

catyicl, U. Us Akinrotimi, O. A., Bekibele, D.
0. Onunkwo, D. N., & Anyanwu, P. E.
(2007). Locally produced fish feed:
potentials for aquaculture development
in subsaharan Africa. African Journal of
Agricultural Research, 2(7), 287-295.

ICRP publication 103. (2007). The 2007
recommendations of the international
commission on radiological
protection. Ann. ICRP, 37(2-4), 1-332.

R publication 103. (2007). The 2007
recommendations of the international
commission on radiological
protection. Ann. ICRP, 37(2-4), 1-332.

\andaker, M. U., Asaduzzaman, K., Nawi, S.
M. Usman, A. R., Amin, Y. M,, Daar,
E, Bradley, D. A., Ahmed, H, &
Okhunov, A. A. (2015). Assessment of

adiatiop

d

the diety i:avy g
g;aslrclliger ka

. alacca, plyg one, 10(6).10

olo, M. T i “
Ab.Armn,Y. -+ Khandak

dullah, H Ber‘ ity

Nigeria, Internationa|

Radiation Reg, Journal  of

arch, 15(1),71.

MlchacI.FO. M., Adewale, A A., Comelius, A
B., CGh;rIes. A.E, Simon, 1. 0., Mari\', l:

O.’O er&ga M., Debo A.G., Victoria

Mle 5 John, A. 0. (2018).
asurement of Natural Radionuclides
Concentration and Radiological Impact
Assessment of Fish Samples from Dadin

pra. Dam, Gombe State
Nigeria. space, 1(1), 26.

Opasola, O. A., Adeolu, A. T., lyanda, A. Y.,
Adewoye, S. 0., & Olawale, S. A.
(2019). Bioaccumulation of Heavy
Metals by Clarias gariepinus (African
Catfish) in Asa River, llorin, Kwara
State. Journal of Health and Pollution,
9(21), 190303.

Uluturhan, E., & Kucuksezgin, F. (2007). Heavy
metal contaminants in Red Pandora
(Pagellus erythrinus) tissues from the
eastern Acgean Sea, Turkey. Warer
research, 41(6), 1185-1192.

UNSCEAR, A. (2000). United nations scientific
committee on the effects of atomic

radiation. Sources and effects of ionizing
radiation, 2.

149 | |BRU-CHEM 2021



