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Abstract

The X-ray fluorescence technique (XRF) is an effective technique and tool for
analyzing and measuring elements based on irradiation of samples without damaging
the material. The contamination of poultry products with some heavy metals causes
a great danger to human health. Therefore, this study was conducted on 11
companies working in the production of poultry in Sudan, where 23 samples of
(meat, bones, liver and necks) were collected. XRF device was used to measure the
percentage of heavy elements, which has a high ability to measure the concentration
of elements. The results showed that all samples were contaminated with heavy
elements (lead, manganese, chromium, iron, nickel, and zinc), and the concentration
of lead in meat and bones was found to be 0.007%, 0.005%, respectively, and it was
found that the percentage of lead concentration in some samples exceeded the quality
control. The results also showed that the average percentage of manganese
concentration in bones, meat and liver was 0.043%, 0.008% and 0.007%,
respectively, and the percentage of manganese concentration in all samples in The
limits of quality control, while the average percentage of chromium concentration in
bones, meat, liver and necks was 0.033%, 0.035%, 0.050% and 0.035%,
respectively, and the study showed that the percentage of chromium concentration
in liver, meat, and in some bone and neck samples exceeded quality control. The
results of the study also showed that the highest average iron percentage was in the
bones and the lowest average in the necks, and the study indicated that the average
iron percentage in the sample (New King Bones) exceeded the quality control limit,
while the average zinc concentration was found within the quality control limits, and
the study also showed that the average The percentage of nickel concentration in the
neck samples exceeded the quality control limit.

Due to the absence of a local database for the concentration of heavy metals in
poultry meat and the lack of studies, this study is considered a reference for future
studies to set specifications and limits for heavy elements in Sudanese specifications
and standards, which do not have a specification for the concentration of heavy
metals in poultry meat, which threatens human health with risks, especially with the
increasing demand on poultry products.
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Jaygiall agal | ale | Qb s,
0.010| 0.010 0.010 Jeng Da Poultry
0.005| 0.000 0.010 Sl
0.005| 0.010 0.000 o

el
0.000 | 0.000 0.000 Byl
0.010 0.010 4l
0.000 0.000 0.000 sasill
0.000 0.000 0.000 oS dly)
0.005| 0.010 0.000 duh
0.000 0.000 0.000 U ggan dic
0.010 | 0.010 29
0.005| 0.010 0.000 =S g
0.004| 0.007| 0.000| 0.005| 0.000 o giall

48



waba )l Al Ja gia

0.008 0.007
0.006 - 0.005
0.004 -
0.002 -
0.000 0.000
0.000 - . .
asall <l i )

paba)) yeaie du lavsia (9.5) J<al

{(%0.000) 285 S b lasssie 3l (%0.007) asalll 8 pabial yaic dowil ausie el 4l

waba )l paial 54 gal) Jasia dday Ll sl ba Lo ) aal) Y1 aal
0.030
0.020
0.010 7\ \ A \
0.000 |/ \ V \VAREAN \ 1
0,010 Li%iii%i%%%%%'ﬁ%%%i‘k’%%f—‘}?%
e e YRR E R
oo HEF3423F703 3403 33%45;5,3 %
: : $457
0030 | © a) < 2
: > 3
: :
-0.040 -
-0.050

(s 25 apallly alaall ) clisad abia ) ducal 835al) Jasa 3as i (10.5) J<a

49



:a0S0 6.5.5

Alhaall 8 daugia Sy (%0.050) wS 6 ag SN Ll Jawgia el o (11.5) a0 g
el ol (8:5) Usanll mas - (%0.035 ) asallly BN 3 ag S 585 daws cialig ¢(%0.033)
inll A58 8 dausie Sy (%0.050) =S s ASE B aealll 8 e S dawil auisie
&b Jeng Da Poultry 5 bl 3558 8 a9 Sl duws Jagie ol alaall 3 LT ((%0.020)
el g 2Kl 8 5 o miSllsny A ) S8 G alaadl b ag S Ll Jansgia il (%0.050 )
Le g sl A58 G baugia Sy (%0.070) oS Jugy A8 G agS) SHl s Lavsia
Jus) 3558 8 (%0.040) dacsia Aot 1l QBN 8 g S ducs Jaugia & Ll ¢(%0.040) dlsgae
((%0.030) Usgae ey 53l 4558 b avsia Sy casailly (S

o ns ¢ 2y Bl apallly allsall lisal oy S doesd 5350l o A3 (12.5) IS ¢ LS
duhy =S g agal il QS agall lava 2a e el Jeng Da Poultry 5 (gl cilie
g li)) Laagly sgall Java o e el cilisall aan 2 8 Ll esasal) Jaria dad (ge el (gl
T asia i) ) i csapall Lol oY) al (gsions e (S g (b appS) A auasia
OSa Jus easadll (A3 G sasal) Java aa (e a9 Sl
& s yaie o [9] Khan (2016) ans dus GAY) Glahall (s ae Ll ods il cills
Yeasmin et al.(2017) 1y <Xy (ush 4 deadied) alsall (& jaally #laall 34y <)
DNy Adfide ¢ e (o el asad (e cilie b g K1) seaie [10]

Gpanll aidy g KN dila) ) A Gy g S S5 dad g liny) Al gl (e Jaadly
sl Cale 5N AV 8 ydmly ([38] Gl # et Gy calsall Cdle) ) (gsame S

e S e B Lacsr o (gginn Ally aalaall cililasg aglally A cldlie e i (A e luall

Mohammed, (2017) dul» g ae duball o3a mils cibisly « [40] Ahmed et al.(2017)
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e (g5 ol (lagall (& caleall Cale (e cilie 8 LAY pealiall (e agag AN jld) Al [36]

ASHaly diall g5 o a9 Sl as Jasgie (8.5) Jgaa

Jaygiall agal | ale| Gl s,
0.040 | 0.030 0.050 Jeng Da Poultry
0.045| 0.040 0.050 )l
0.030| 0.030 0.030 oyl
0.030 0.030 4yl
0.033| 0.040 0.030 | 0.030 Byall
0.025| 0.020 0.030 ERIPN |
0.040 0.040 0.040 sasaill
0.055 0.070 0.040 OS> g,
0.030| 0.040 0.020 dnh
0.035 0.040 0.030 Uggan L
0.030| 0.030 288
0.035| 0.050 0.020 =S o
0.036 | 0.035| 0.050| 0.033| 0.035 Ja giall
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psalll cilie A jalinl) 5.5 Gubid : (1) Gala

S 55 Ayl asal die (A paliall 385 dud g (1.1) dsas

Sl LAt | e S5 ams| el il
STD Ziall i | Zuall b jeciel P g o
%

0.014 0.05 Fe

0.017 0.01 Mn

0.003 0.01 Ni

0.052 0.05 Cr

0.007 0.01 Pb
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Jeng Da Puoltry a$)d asal & paliall 55 dos riags (2.1) Jsos

PP RERCN | RWOSETSE B aial) o) il
STD diall i | el b jeciel jong da ose
% poultry

0.026 0.06 Fe

0.021 0.01 Mn

0.003 0.01 Ni

0.025 0.03 Cr

0.006 0.01 Pb

0.004 0.00 Zn
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GSbzall GV | yaie 3850 o | LK) aial) dal)
STD duall 3| duall & paiall
) ) s psad
%
0.003 0.00 Fe
0.022 0.01 Mn
0.000 0.00 Ni
0.026 0.03 Cr
0.002 0.01 Pb
0.004 0.00 Zn
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O A8 agal (8 yualiall 585 dows mdas (4-1) dsoa

Glaaall CalaV) | juaie 585 A | RSl puaiall dal
STD Ziall 3| il b jemial) ol
%

0.011 0.03 Fe

0.002 0.00 Mn

0.002 0.01 Ni

0.023 0.04 Cr

0.001 0.00 Pb

0.001 0.00 Zn
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Gladl AN | pale 5850 du | 2] aial) dal
STD duwll 8| il 3 yeaial sl ol
%
0.014 0.03 Fe
0.002 0.01 Ni
0.014 0.03 Cr
0.002 0.01 Pb

Sjall 353 sl 3 jealiall 365 s mimgs (6.1) s

ol GLAN | s 55 | S el !
STD duall G| Al G aiall el asal
%

0.016 0.03 Fe

0.002 0.01 Ni

0.007 0.04 Cr

0.004 0.00 Pb

0.005 0.01 Zn
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el GLat) | umie 55 du | A jminl il
STD Ziall i | Ziall b jeciel sl
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0.003 0.02 Fe
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Gk 453 poal b jealiall 55 dus mangy (8.1) oas
Sl GLaN) | umie 55 duuss | RIS jeminl il
STD iall i | el b jeciel o oy
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0.016 0.03 Fe
0.000 0.00 Ni
0.016 0.04 Cr
0.001 0.01 Pb
0.001 0.00 Zn
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0.001 0.00 Pb
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0.029 0.05 Fe

0.001 0.00 Ni

0.027 0.05 Cr

0.007 0.01 Pb
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69



Glaaall CabaV) | juaie 585 A | RS puaiall dal
STD Ziall 3| il b jesial) ol 2555 ol
%
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0.003 0.02 Fe
0.010 0.01 Mn
0.002 0.01 Ni
0.034 0.05 Cr
0.006 0.01 Pb
0.002 0.00 Zn
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” Sl

0.018 0.03 Fe

0.010 0.01 Mn

0.001 0.01 Ni

0.016 0.03 Cr

0.004 0.00 Pb

0.001 0.00 Zn
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STD Ziall 3| il b jesial) bl 255 i
%

0.003 0.02 Fe

0.006 0.00 Mn

0.001 0.01 Ni

0.016 0.03 Cr

0.002 0.00 Zn
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0.010 0.05 Fe

0.003 0.00 Mn

0.006 0.01 Ni

0.028 0.03 Cr
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0.002 0.00 Zn
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STD Ziall 3| il b jemial) e 2558 ol
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0.013 0.02 Fe

0.003 0.00 Mn

0.004 0.01 Ni

0.007 0.02 Cr

0.003 0.00 Pb

0.002 0.00 Zn
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0.002 0.00 Zn
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0.009 0.02 Fe
0.003 0.01 Ni
0.006 0.03 Cr
0.001 0.00 Pb
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0.002 0.02 Fe
0.002 0.01 Ni
0.007 0.03 Cr
0.003 0.00 Pb
0.002 0.00 Zn
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0.010 0.03 Fe

0.002 0.00 Mn
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ol AW paie 55 dus | ) puaiall | A58 2SI dial)
STD Ziall 3| il b jemial) Uggane
%

0.013 0.06 Fe

0.017 0.01 Mn

0.003 0.01 Ni

0.011 0.04 Cr

0.003 0.00 Pb

0.000 0.00 Zn
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oS gy 35,3 280 b jaliall 365 s mngs (3.4) s

Glaaall CalaV) | juaie 585 A | RSl puaiall dal
STD Ziall 3| il b jemial) oy, 55,0 2
" 8-

0.002 0.04 Fe

0.015 0.01 Mn

0.005 0.01 Ni

0.018 0.07 Cr

0.005 0.00 Pb

0.001 0.00 Zn
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