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Abstract :

In this study, the specific activity concentrations of ten samples of some imported food
items (flour, corn, lentils, beans, rice, pasta, okra, mung beans, chickpeas, and Indomie)
obtained from different origins were measured using the HPGe detector. From the mea-
surement, it was observed that the average values of the specific activity concentrations
(238U, 232Th, 40K) were equal to (1.220+3.8 Bg/kg), (1.305+1.7 Bg/kg), (1.546+0.8 Bq/
kg) respectively. The results were lower than the global recommended values of (UN-
SCEAR,2000). The radiation hazard indicators [Raeq, DY, (AED) in, (AED) out, Hin, Hex
and Iy] were also studied and all the results obtained were lower than their corresponding
average values reported by (UNSCEAR, 2000). Therefore, the results of the present work
showed that all the samples of imported food studied are safe.

Keywords : (HPGe) detector , foodstuffs samples, hazard indices , radioactivity.
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Introduction

After the Chernobyl and Fukushima
nuclear accidents, it became evident,
that accurate and rapid method is nec-
essary for the routine determination of
artificial radionuclide content in food-
stuff [1]. Radionuclides are existed
naturally in our environment, includ-
ing our bodies, animals, food, and wa-
ter. exposure to radiation comes from
space, in addition to the naturally-oc-
curring radioactive materials found in
soil, water, and air. The radionuclides
may detect in food and water and their
concentrations vary relative to several
factors like local geology, weather, and
agricultural methods. Radioactivity
can contaminate food after it has been
discharged into the environment from
industries. Whether artificial radionu-
clides enter the food chain in the same
way as non-radioactive material. The
amount of injury in health human de-
pends on the kind of radionuclides and
the time of exposure to them [2].

Materials and Method

Several samples of different types
of foodstuffs were collected from Iraq
markets with mass more than 1kg. The

choice of these samples, ten samples of
different foodstuffs imported from dif-
ferent countries and different compa-
nies, which were available in Iraqi mar-
ket, were chosen and collected. Alllocal
samples were cleaned and dried before
grinding. After the samples are collect-
ed, they are crushed with the grinder
to get a non-homogeneous powder of
the samples, after that the powder will
be sifting through sieve an of (630um)
mesh size. After that, the samples are
fully mobilized in the Marinelli bea-
kers and sealed, Marinelli beaker was
saved for 30 days before the examina-
tion in order to reach the equilibrium
of secular type for both 2¥U and ?**Th
radionuclides with their products, The
detector in the using (HPGE) spectros-
copy has a model (GEM20P4&CFG-
PV4), it’s manufactured in the USA,
with an efficiency of 40%, operates at
voltages of (+4000V), and it is a high
purity N-type semiconductor detector
with crystal dimension (3x3”). This
detector is shown in figure (1).
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Figure (1): Gamma spectrometric system.

J

Determination of some gamma A: Activity Concentration, m: mass
Radiation Parameters of sample , 1’}, : energy efficiency , t:
1. Activity Concentration time measurement (3600 s).
A= NET 1 2- Radium Equivalent

I A 1 Radium equivalent calculation from
Where: the following equation [4] :

Ra.,(Bq/kg) = Ay +1-43Ar, + 0-077 Ag ... ... ... (2)
Where A , A, A_activity concen- tion [5].

tration of a series of Uranium and a se-
ries of Thorium and Potassium, respec-
tively, in the equation (2) Assume that
(10 Bg/kg) of Uranium and (7 Bg/kg)
of Thorium and (130 Bg/kg) of Potas-
sium produces an equal dose of radia-

D(nGyh™) = 0-4294, + 0-666Ap, + 0- 0424, o .. ... ..

3- Absorbed Dose Rate

The total rate of the absorbed dose
in the air 1s calculated in terms of the
concentrations of (**U, #*Th and °K),

through the following equation [5,6]:

(3)
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4- The Annual Effective Dose

To calculation, the annual effective
dose must take the following consid-
eration, first: conversion factor of ab-
sorbed dose to effective dose, second:
Internal occupation factor. Use the
factor 0.7Sv as a conversion factor
from absorbed dose in the air to the

annual effective received by the adult
dose and use 0.8 as an internal occu-
pation (which is the ratio of time spent
at home ) and 0.2 is the ratio of time
spent abroad, and this data found that
the annual effective dose calculated as
follows [7] :

E;, dose(uSvy 1) = D(nGyh ! *8760hy 1+ 0-2+0-7(svGy 1) ...(4)

ns h
E,ue (%) = D (nGy.h'') x 107 x 8760 (—) X 0.20 X 0.7(SvGy™) ....... (5)

where the 8760 refers to the num-
ber of hours a year. The global average
annual effective dose is 0.48 mSyv.

5- External Hazard Index

The external guide is a hazard as-

_ ARa ATh

HEI

y
sessment of the risk of natural gamma
radiation, is calculated from the fol-
lowing equation [8] .

Ag

370

Where this factor must be less than
one , if equal to or greater than one in-
dicates the presence of radiation risk.

Ay | Am

<
259 " 4810

(6)

Activity Concentration Index a,

The activity index (I, for foodstuffs
samples was calculated by using the
following equation [8]:

Ag

II =
Y300

6- Internal Hazard Index
The internal exposure is caused by
the inhalation of radon gas and daugh-

H. AR@ AT.F?,

_|_
200

2005 (D

ters which can be expressed in terms
of the internal hazard index and calcu-
lates by the following equation [9] :

Ag

m = 185

259 N 4810 !

-(8)
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And this factor must be less than the
one to be within the allowable univer-
sally border.

Results and Conclusions

The results of the present work was
summarized in Table (1) it can be no-
ticed that:

The highest value of specific activ-
ity of (**®U) was found in Cicer sam-
ple which was equal to (1.950 Bg/kg),
while the lowest value of specific ac-
tivity of (**®*U) was found in Rice sam-
ple which was equal to (0.460 Bg/kg)
,with an average value of (1.2204+3.8
Bg/kg). The present results have shown
that values of specific activity for (**3U)
in all samples studied were less than
the recommended value of (35 Bg/kg)
[10].

The highest value of specific ac-
tivity of (**Th) was found in Beans
sample which was equal to (1.880 Bqg/
kg), while the lowest value of specific
activity of (**?Th) was found in Len-
til sample which was equal to (0.460
Bqg/kg), with an average value of
(1.305+1.7 Bg/kg). The present results
have shown that values of specific ac-
tivity for (***Th) in all samples studied
were less than the recommended value

of (30 Bg/kg) [10] .

The highest value of specific activ-
ity of (*°K)) was found in Cicer sam-
ple which was equal to (1.920 Bg/kg),
while the lowest value of specific ac-
tivity of (**K) was found in Beans sam-
ple which was equal to (1.220 Bg/kg),
with an average value of (1.546+0.8
Bg/kg). The present results have shown
that values of specific activity for (“°K)
in all samples studied were less than
the recommended value of (400 Bq/
kg) [10] .

The highest value of radium equiv-
alent activity was found Cicer sample
which was equal to (4.500 Bg/kg),
while the lowest value of radium equiv-
alent activity was found in Rice sample
which was equal to (1.648 Bg/kg) ,with
an average value of (3.205+0.8 Bq/kg).
The present results have shown that
values of radium equivalent activity in
all samples studied were less than the
recommended value of (370 Bg/kg).
[10] .

The highest value of absorbed dose
rate (DY) was found in Cicer sample
which was equal to (1.996 nGy/h),
while the lowest value of absorbed
gamma dose rate was found in Rice
sample which was equal to (0.730
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nGy/h) , with an average value of
(1.416+ 0.3 nGy/h). The present results
have shown that values of absorbed
gamma dose rate in all samples studied
were less than the recommended value
of (55 nGy/h) [10] .

The highest value of indoor annual
effective dose equivalent was found in
Cicer sample which was equal to (0.01
mSv/y), while the lowest value of in-
door annual effective dose equivalent
was found in Cicer sample which was
equal to (0.004 mSv/y) ,with an aver-
age value of (0.007+0.002 mSv/y). The
present results have shown that the in-
door annual effective dose equivalent
in all samples studied were less than
the recommended value of (1 mSv/y)
[10] .

The highest value of outdoor annual
effective dose equivalent was found Ci-
cer sample which was equal to (0.0021
mSv/y) , while the lowest value of out-
door annual effective dose equivalent
was found in Rice sample which was
equal to (0.0009 mSv/y), with an av-
erage value of (0.002+ 0.002 mSv/y).
The present results have shown that
values of outdoor annual effective dose
equivalent in all samples studied were
less than the recommended value of (1

mSv/y) [10] .

The highest value of internal haz-
ard index was found in Cicer sample
which was equal to (0.017), while the
lowest value of internal hazard index
was found in Rice sample which was
equal to (0.006) ,with an average val-
ue of (0.012+0.03). The present results
have shown that values of internal haz-
ard index in all samples studied were
less than the recommended value of (1)
[10] .

The highest value of external haz-
ard index was found in Cicer sample
which was equal to (0.012), while the
lowest value of external hazard index
was found in Rice sample which was
equal to (0.004), with an average val-
ue of (0.009+0.02). The present results
have shown that values of external haz-
ard index in all samples studied were
less than the recommended value of (1)
[10] .

The highest value of activity concen-
tration index was found in Cicer sample
which was equal to (0.031), while the
lowest value of activity concentration
index was found in Rice sample which
was equal to (0.012) ,with an average
value of (0.022+0.02). The present re-
sults have shown that values of activity
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concentration index in all samples studied were less than the recommended value
of (1) [10].

Table (1) A, A |, and A with some other parameters [Ra . Dy (AED)

(AED) . H. , H and L] in foodstuffs specimens in all samples.
arp) | M
No. samples 3y | 2*Th | YK Ra | D, I,
Ein Eout Hin Hex
Flour
] UT 11360 0.460 | 1.540 | 2.136 | 0.970 | 0.005 | 0.001 | 0.009 | 0.006 | 0.015
Emirati
Maize
2 ; 1.490 | 1.730 | 1.340 | 4.067 | 1.789 | 0.009 | 0.002 |0.015|0.011 | 0.028
Turkish
Lentil
3 : 1.450 | 1.460 | 1.480 | 3.652 | 1.613 | 0.008 | 0.002 |0.014 | 0.010|0.025
Turkish
Beans
4 ; 0.680 | 1.880 | 1.220 | 3.462 | 1.501 | 0.007 | 0.002 | 0.011 | 0.009 | 0.024
Turkish
5 Iﬁéffn 0.460 | 0.740 | 1.68 | 1.648 | 0.730 | 0.004 | 0.0009 | 0.006 | 0.004 | 0.012
Pasta
6 ! 1.510 | 1.650 | 1.530 | 3.987 | 1.758 | 0.009 | 0.002 |0.015|0.011 | 0.028
Iranian
Okra
7 . 1.020 | 0.810 | 1.250 | 2.275 | 1.013 | 0.005 | 0.001 |0.009 | 0.006 | 0.016
Turkish
g | Vignaradiata |, 5,01 35011 2402739 1202 | 0.006 | 0.001 | 0.009 | 0.007|0.019
Turkish
Cicer Turk-
9 iy 1.950 | 1.680 | 1.920 | 4.500 | 1.996 | 0.010 | 0.0021 | 0.017|0.012 | 0.031
10 Nsc’;féfs 1.570 | 1.320 | 1.660 | 3.585 | 1.592 | 0.008 | 0.002 |0.014|0.010 | 0.025
AVT. 1.220 | 1.305 | 1.546 | 3.205 | 1.416 | 0.007 | 0.002 |0.012 | 0.009 | 0.022
Min. 0.460 | 0.460 | 1.220 | 1.648 | 0.730 | 0.004 | 0.0009 | 0.006 | 0.004 | 0.012
Max. 1.950 | 1.880 | 1.920 | 4.500 | 1.996 | 0.010 | 0.002 |0.017|0.0120.031

worldwide [6] 35 30 | 400 | 370 55 1 1 1 1 1
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Conclusion

Measuring natural radioactivity in
imported foodstuffs is an important
part of ensuring the safety of food con-
sumed, especially in light of the pres-
ence of natural and artificial sources of
radioactivity. The aftereffects in this
work concerning values of the A , A_,,
A _and determination_the parameters
[Ra_ D (AED), (AED) ,  H , H
ind Iy] ,all results less than their corre-

X

sponding allowed limits.
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