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The Use of Alpha and Gamma Spectroscopy to Determine the Annual Dose Due
to Consumption of some Food Materials Containing lead Isotopes “°Pb and

214pp
Assima M. Al-Emam Ahmed K. Mheemeed
Department of Physiology/College of Medicine Department of Physics/ College of Education
University of Mosul University of Mosul
ABSTRACT

The current study aims to determine the radioactivity concentrations of 2°Pb and **Pb
isotopes in food used by Iragi people. Thirty four samples were collected, some are produced inside
the country and others are imported and available in local markets at some Iragi governorates, these
foods are Potatoes, wheat, milk and fishes. To estimate the radioactivity concentration of #*°Pb, the
chemical separation method was used and ?°Pb and ***Pb isotopes were deposited on silver disks.
Alpha spectroscopy was used to find the spectrum of alpha particles emitted from #°Pb and #“Pb
isotopes. Gamma ray spectroscopy was used to determine the radioactivity concentration of 2“Pb.
The annual intake and radiation dose due to the consumption of foods containing *°Pb and #*Pb
isotopes were calculated. The total annual dose from the ingestion of #°Pb and ***Pb isotopes in
foods are 99.01 uSv/y and 22.49 nSvly, respectively.

Keywords: Alpha and Gamma spectroscopy, radioactivity concentrations of 2°Pb and 2*Pb
isotopes, food, annual dose.
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(Al-Masri et al., O Gaglyi G ddaiall e Gliad byse 8 Dseadl dadll s 25 0.9466+ 0.109
& s skl Jame (e J8) 525 0.3625+0.042 B/d oS8 casall Jsliill Jaxa Wi <2004) 0.7- 2.6 Ba/kg
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21PD aliall e led¥) Lliall 385 ad gl .18.344 £ 3.427 NS/ \S8 Lysiadl dejall Jane L) (2013
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Koizumi et) gl 45 ¢3.093+ 0.826 Bg/Kg Jaza5 1.072 - 6.011 Ba/kg o culall (e Zdlad) il
kel bl 8 Ll Ll (8 mil) e oy 3l Al Jara o .1.24-3.72 Ba/kg o aill sl (al., 2013
0.069 (re J8 585 Jane IS UL 35 0.44540.119 Ba/Kg Jaress 0.154-0.865 BO/Kg  chw sl sl sid
Olgall (pm Ahsal) adgall DS ) aasl) & 5uKl CEAY) s a5as Layy -(Sugiyama et al., 2007) Ba/kg
Jae o lapes Glsandl ) 5 ey bl U 50 e 24P alia)ll s JES) Jebeas culall 2l jalias de sy
o Alal) il 3 2P (aliajll e ledV) BLall 585 o (3) Jsaall .3.7440.99 NSV/Y s dygi) dejall
prill 4plin miluill 385 3.940 + 1.735 Bg/kg Jamess N.D.-  8.682 BO/KQ i psdll camgli Cum llan!
1.23+0.534 Bg/kg 5 10.5+ 2.48 Bg/kg 5 8.60£2.36 B/Kg cuilS cum Aplly (ae O b &gl
el 5450.37520.17 Bg/kg byl climl) 8 2P ala)ll sl 585 Jaee o) «(Koizumi et al., 2013)
DAl ) sl 35Sl CBAY) s 392y Ly L(SUgiyama et al., 2007) 0.083 Bg/kg oLl 4 oS5 o
NSVIY (LS8 4ysiaad) dejal) Jane Lal o Laj s olsall A sis dmgyial) lea) Ao gig Giilsal) Gy o ihaall adsall
.0.131+0.06

Slossind Al ey culall 5 dlial) 5 Uslad) Jol das Ayl sy Ayl depall (2) S8 maas
s il 3l U e Jle eSDleind oV Aninl) J5li e Aa3l Aysind) desall dad el o cpitys “MPD palia)l
A 2K Asid) clesal) of Lellaw) yaly Walladly cadall Lealyy 300 sid) dejall e 81.5% ) Jos \giness
@bl asdl Jolall e oy DA mag (3) JSN 22,49 NSVIY agaay oAbl ad A8 Slsall sl
sl Dol e Gu Qi CEAY) KA (e Jaadls Al a8 49 sl & 24 Ph SZOPh Lala))
o5l Jslil ))sie A Cinm 8 POPh alia)ll osll Joll jlaie s Ly ey daial) & Cpumiiall oyl
pabapl) il el Joll) e ad 8 CDEAY) o L A o udally Ualladl 3 Ly lgads 2 Ph (alia
5oLl g e o laall 8 L3S adings dudall 28 Al dlsal) 5 Uil oda 5S35 DAL Lgie ape il ) 35ay
.(Saleh et al.,2007) s Bettencourt et al., 1988) e s saill Cagylas adiall jaiall g5 L5l g 535 4021
s P8 Lpil) ALl cilady aal 22PRa Al ks sl e i 29Ph 5 20Ph Galia)ll il of i
e Al sl e by Z2RN pdall (b)) Sle Dl e iUl o3 i gl e laad) ) ity sl 3 cagdy
Jesi illy Wy s Jalaally LSudl 500l (g)lae slae (g8 Aagyhaall ABLA) cDladll 3 Gala)ll ang o) (Say bl
Aalle o5 Y )
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Jshil Jarag Nal(TI) easesll Cidls aladiuly Gulially A3l gall e dadalls Ablad cilisd) L3 2 Ph Galua)l 3285 Os 13 Jsaadl

Lsind) dejally assd
Sv/ydygind) ds ) sl Jalial) ok ® Sl BLA 388 Sy BLA 588 (Lasal of) i) adga ad,
X10° Ba/d clia b 24Ph Galayll | cliall b 24Pb (alajl i
Bg/Kg skl Bg/kg 4élall
Uallal)

0.0539 0.0011 0.0214 0.131 Sic 1
0.335 0.0065 0.133 0.718 Jiglaal 2
N.D. N.D. N.D N.D. Lol 3
0.648 0.0126 0.257 0.989 ) 4
N.D. N.D. N.D. N.D. e 5

0.0568 0.0011 0. 0225 0.141 38 Jeasdl 6
N.D. N.D. N.D. N.D. P 7
0.641 0.0125 0.254 1.151 YLl 8

0.0892 0.0074 0.0354 0.2305 il 9
0.102 0.002 0.0404 0.2255 S-S S 10

0.2751+0.102 0.0054+0.002 0.1090.041 0.512+0.164 * ol (aal £ Jondll
Aaial)

15.18 0.297 0.774 0.774 L, 1

29.510 0.578 1.508 1.508 Sic 2
18.725 0.366 0.957 0.957 PR 3
N.D. N.D. N.D. N.D. e 4
16.680 0.326 0.852 0.852 el 5
8.221 0.161 0.420 0.420 el 6
N.D. N.D. N.D. N.D. Lol 7
7.858 0.154 0.402 0.402 Sl 8

38.363 0.752 1.960 1.960 iy 9

26.946 0.527 1.377 1.377 ad 10
3.216 0.063 0.164 0.164 iaal 11

18.448 0.362 0.945 0.945 s 12

18.344 + 3.427 0.359x0.067 0.9350.175 0.9350.175 "okl Wadll # Jaedl
culal)

2.944 0.0576 0.3507 2.435 = s 1
3.159 0.0618 0.376 2613 Y — s 2
6.176 0.121 0.736 5.108 sk G e 3
7.27 0.142 0.865 6.011 il — il 4
1.592 0.0312 0.1897 1.318 il — o 5
1.296 0.0254 0.154 1.072 Lasigal — 5 jilse 6

3.7400.999 0.073 £0.0190 0.4450.119 3.093.20.826 "okl Tadll # Jaedl
el

0.282 0.0055 0.807 8.682 Jemsl = isie 1
N.D. N.D. N.D. N.D. fipa— o 2
0.028 0.00057 0.0815 1.018 Loa — ‘LL,\M 3
N.D. N.D. N.D. N.D. el — o 4
0.169 0.0033 0.485 435 R 5

0.0438 0.00086 0.126 1.712 i — 4l 6

0.13120.06 0.0026+0.0012 0.375+0.17 3.940x1 .735 ool (al) + Joead

0.00685kg 5 (USAID/IRAQ, 2006) 0.1644 kg s(UNSCEAR, 2000) 0.3836 kg s (USAID/IRAQ, 2006) 0.0493 kg

e sl gyl NLD.
r

i .
(Chapt, 2003) s (Nsiah-Akoto et al., 2011) (g)lmall iyl EFe SE=LF NN ERE RN
331ay cledly Cugally 3 dially Usllad) (e Shall 3,800 ogdl Jslaill Jlade o @

- sl Je (USAID/IRAQ, 2006)
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0.2751
1 220/' 0.131,0.58%
o 'O eyl
Uallaldf
3.74 ,16.6%
s,l._\'all

s A Ay qutal) g Adaially Uslagl) g gl o gial Wioady Asiad) Lol gy 2 Jeil

21%ph  Lala
0.4 ~
03625 9359
0.35 | W Pbh210
HPbh214

0.3

0.25

0.2 A

0.1 A

Bq!dyh""_’:"“" J_’L‘:\h Jama
(]
=
(9]
|

0.073
0.05 -
0.01270.0054 0.0157 0.0018 9026
O A T 1
Usbiadi A el

Gulal) g ddaially Usllad) 4l cliall 2 Ph | #0Ph  (ala)ll assd) Jobill ik ¢ A5a) gy 13 JSid)

ey

clalinay)

say Al lil) b ZOPh (aliayl il e lesV) LLall 585 iy e o ddlad) Al it DA (e i -1
il eled¥) Llall 585 el WI0.219Ba/kg ey and) dlaw 85 <13.607Ba/kg oS5 gurera) dlow b
Gl gan b aie Sl 5 o Ly 8.682Ba/Kg (S5 grskeiall dlans 8 ans dlal) cilil) 8 2MPD (ala)l
ccalally ddaially Usladl
alys 2OPh ulaill IS Galia)ll il i) e (ssind i 4261 5l e dadl g dega Jlef of ang -2
Z4pp e
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o oaball el il e gsiad il Al 28 L5080 dgall Jsls Ao 40N dygidl dejall psane o -3
.(0.2— 0.8 MSV/y:s2all) 0.29 MSVIY e)32l (1o Aalivaall Zallall dejall Jana (1o S8 085 99.03 pSV/Y 3538y
3l J8 pe llging ) A0 Mpall 3 e ladV) sl (ggine 2aad el sl Candl) 5l ot (Kay -4

el
Lupl) jaladl
Ll sl (ma 5 7%P0 5 BU 5 7PRn 5 °Ra 5 K 5815 (els (2012) Lilaas dsene deale calaY)
e pall Anala capill LIS ol i3 Aagyhal L hal) cillailae s

AB7 2aal) ¢ 5y cAyysaad) A ABLL A Laldad 33k s A5l 3 (P0-210) asnslsdl (2002) sales S3d ¢ )

375=

¢ ¢y (Ol §ana ¢ paen 20l cgend) tsan ccalue falua ¢ LIS ¢l ¢ U0 fam i e (g aadl)

A8l A gl (30ed Aide b gysaal) ¢l 280 Apmlal) dxfid) ALK e L(2001) ele

gy s

cOla¥ s Al and Ay gl 430 A8l A Al Cleled)) jobias (2008) teae O sen famas dena (g padl
154 a

el Ul Jgamns 8 asailysd) 3815 a5 o 2005) ko livs cdsana €3sam0 2udy cCiusgy ¢ Sy ¢ apndl
A2-1 ¢(2)14 . Ulall cluhally alall Ganll salee - papl) dnala s L 3hall asin

Sle¥) 3850 el Ll 55f55 cslaally Lindl Uae o a3 L) (ayad halie (2006) cala sl ¢
5 A el

Lelball il Ayl 45 ¢ Lyl (1990) Jfisile (pile culal) ¢ lals (635 ¢ B35l ¢ e dhae cdilae
256 o cdlan daala ¢ il

o Rannlal slaall (he Ailida g5l b (g)aT Andia yilaSs asilysally osbl) SU5 20s5 L (2004) Gus g zlaa AlSe

+@had) cdaasall daala cdppll 4K ¢ jiale ALy (5530 Aadlas

LialY) jalaal)

Abu-Khadra, S.A.; Eissa, H.S. (2008). Natural radionuclides in different plants together with their
corresponding Soils in Egypt at Inshas Region and the Area Nearby. IX., Radiation
Physics and Protection Conference, 15-19 November, Nasr City —Cairo, Egypt.

Al-Masri, M.S.; Mukallati, H.; Al-Hamwi, A.; Khalili, H.; Hassan, M.; Assaf, H.; Amin, Y.;
Nashawati, A. (2004). Natural radionuclides in Syrian diet and their daily intake. J.
Rdioanal. and Nuclear Chem., 260(2), 405-412.

Al-Masri, M.S.; Mamish, S.; Budeir, Y.; Nashwati, A. (2000). ?°Po and ?*°Pb concentrations in fish
consumed in Syria. J. Environ. Radioactivity, 49, 345-352.

Avadhani, D.N.; Masheh, H.M.; Karunakara, N.; Narayana, Y.; Somashekarappa, H.M.; Siddappa,
K. (2001). Dietary intake of ?°Po and #*°Pb in the environment of Goa,Health Phys,
81(4), 438-45.

Bettencourt, A.O.; Teixeira, M.M.G.R.; Elias, M.D.T.; Faisca, M.C. (1988). Soil to plant transfer oe
Radium-226. J. Environ. Radioactivity. 6, 49-60.

Butkus, D.; Laucyte, I.; Ladygiene, R. (2006). Estimation of effection dose caused by *°k, °Sr and
¥7Cs in daily food. J. Envirl . Engine. and Landscape managemen.XIV, 2, 77-81.

Chapt, L.E. (2003). "Introductory Biostatistics". John Wiley and Sons. Canada .U.S.A.



w7 3an3 6 Ll ) Aillae (g S plasiia

Flynn, W.W. (1968). The determination of low levels of Polonium-210 in environmental materials.
Anal. Chim. Acta., 43, 221-227.

Gjelsvik, R.; Brown, J. (2009). Nordic Nuclear Safety Research, nks, P0-210 and other
radionuclides in terrestrial and freshwater environments, Norwegian Radiation Protection
Authority. Norway, NKS-181.

Hasan, H.1.; Mheemeed, A.K. (2008). Transfer of “°K from soil to plants in an agriculture field and
its EDE from milk ingestion. Damascus University, J. for Basic Sciences, 24(2),43-59.

Hernandez, F.; Hernandez, J.; Catalain, A.; Fernandez, J.C.; Laneras, M.H. (2004). Activity
concentration and mean annual effective dose of foodstuffs on the island of Tenerife
Spain. Radiat. Prot. Dosi. 111(2), 205 -210.

Hosseini, T.; Fathivand, A.A.; Barati, H.; Karimi, M. (2006). Assessment of radionucides in
imported foodstuffs in Iran. Iran J. Radiat. Res., 4(3), 149-153.

Johansson, L.Y.(2008). Determination of Pb-210 and Po-210 in aqueous environmental sample.
Ph.D. Thesis, Schweden.

Koizumi, M.; Kazama, D.; Kobayashi, H. (2013). Concentration of natural radioactive nuclide (Pb-
214 and Bi-214) in foods from Yamanashi. Mamoru food magazine, 54(2), 121-126 .

Ladygiene, R .(2008). Internal exposure of public in Lithuanil to the radioactivity contaminated
food. The 7th International Conference, Faculty of Environmental Engineering Vilnius
Gediminas Technical University. May 22-23, 187-193.

Noshkin, V.E.; Robison, W.L.; Wong, K.M. (1994). Concentration of Po-210 and Pb-210 in the diet
at the Marshall Island. Scien. the Total Enviro., 155, 87-104.

Nsiah-Akoto, I.; Flether, J.J.; Oppon, O.C.; Andam, A.B. (2011). Indoor radon levels and the
associated effective dose rate determination at dome in the greater accra region Ghana
research. J. Envir. and Earth Sci., 3(2), 124-130.

Peter, S.; Adam, R. (1996). Environmental radiation measurements at the former Soviet union's
semipalatinsk nuclear test site and surrounding villages. Environmental Measurements
Laboratory, U.S. Department of Energy, 201 Varick street, NY 10014-4811.

Saleh, I.H.; Hafez, A. F.; Elanany, N.H.; Motaweh, H.A.; Naim, M.A. (2007). Radiological study
on soils, foodstuff and fertilizers in the Alexandria region, Egypt. Turkish J. Eng. Env. Sci.
31, 9-17.

Samad, O.E.; Baydoun, R.; Jeaid, H.EI. (2010). Activity concentrations of polonium -210 and lead-
210 in Lebanese fish. Lebanese Sci. J., 11(2), 30- 45.

Sugiyama, H.;Terada, H.; Isomura, K.; lijima, I.; Kobayashi, J.; Kitamura, K. (2007). Contents and
daily intakes of gamma-ray emitting nuclides *°Sr and %**U using market- basket studies in
Japan. J . Health Sci., 53(1), 107-118.

UNSCEAR. (2000). "United Nations Scientific Committee on the Effects of Atomic Radiation.
Sources and Effects of lonizing Radiation”. Report to the General Assembly, with
scientific annexes. New York, United Nations.

USAID/IRAQ .(2006). " The Potential For Food Processing in Iraq". Iraq Private Sector Growth
and employment generation.

WHO. (1988). "Derived Intervention Levels For Radionuclides in Food". World Health
Organization. Geneva.

Yamamoto, M.; Shiraish, K.; Komura, K.; Ueno, K. (1994). J. Radioa. Nucl. Chem.,183.

Yu, K.N.; Mao, S.Y.; Young, F.C.M.; Stokes, M.J. (1997). A study for radioactivity in six types of
fish consumed in Hong Kong. Appli. Radiat. and Isotopes, 48, 515-519.



