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Abstract:

The study was conducted at the laboratories of the Department of Food
Sciences, Faculty of Agriculture, University of Damascus, and the National
commission for Biotechnology in 2021-2022, and aimed to estimate some
trace metal elements such as iron (Fe), zinc (Zn), copper (Cu), manganese
(Mn) and selenium (Se) and some heavy or toxic metal elements such as
cadmium (Cd), lead (Pb), and chromium (Cr) in some types of meat and
meat products in the Syrian market. 5 samples of veal thigh meat, 8 samples
of minced veal, 8 samples of minced lamb meat, 7 samples of chicken
breast, 7 samples of chicken thighs, 5 samples of canned sardines, 5 samples
of mullet fish, in addition to some types of meat products, 6 samples of veal
sausages, 4 samples of pastrami, 12 samples of chicken mortadella. The
samples were mixed to form a uniform sample, and then the mineral
elements were estimated using the Atomic absorption spectroscopy.

The results showed that the samples of pastrami, mullet, minced veal and
veal thighs exhibited higher values of iron and zinc content than the
processed products and chicken meat, and the fish samples excelled in
selenium content. Moreover, the results showed that all samples conformed
to the Syrian standard specifications in the content of the studied toxic metal
elements.
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el ligll 3 sl 585 Cling £100/3de 2.87 =0.68 (i zshs apaall 585 o)) Jsaall e sedays »Gie
o A sl e £ 100/3de 2.16 ¢2.38 2.87 il Cun Cpayudl clansy Jaall 3385 dojlandl 8 adll o) Cipelay
Gyine palia 25x 135 sl e ¢100/ake 0.68 <0.44 &Ly Cum 3l (s5inal Aad ) zladl by jaa el
((42) £100/iLe 1.8 Ll aal cliae ¢lgial (2005) (55315 Boccia gl cijlils zlaall 3385 jaa A csle slal)
vie N asall £100/3ke 3.4 — 0.8 G il LSy Lgle Jsmnll o il il (o 5gla Laa J3 ay
Al e gsine et Jaall 3385 ogsadl) Jaall aals g)5al) Slawsy daylaidl il o(Bilandzié et al., 2020, 37)
£100/ 3le 0.68 <0.65 caaly Cum aiill il zlaall 338, jyia eel cpa 3 §100/ake 3.31 <3.82 «4.29 4.30
£100/3de 5.1 =4.9 (0 Jaad) asal 3 4ins Cialy Cum (2005) (5 0aTs BocCia sass) Lae J1 cuilS um sl e
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asalll o)) milall cuiy WS L (Bilandzi€ et al., 2020, 37) e L) asall $100/ike 6.8 — 1.9 Gy Cangliis (42)
zlaal) Saiyes GIEIS Lgie daiiad) cilaiially 43)lie iy aal) sginad et o culaef Zajlall zlaall asals olpeal
bl mite & dadipe il a8 Claiiall o3 deliva & cpally o Lall (e Lndfipe canas A8l ase aladin iy
Gina 385 b Cugatl dlee anlu LS peinal) 138 Gelia 8 o)l (e daifie Caut ClD EDlae aladin agny elld;
i) 138 3 el yealiall

Caaly Cun RV latially Ajlie Gulail) (gine £ LG ag il aisll andy zlaall 2y Cled) apad) dlaws pal Sua
& (Cu) 355 75l Eua (2023) Mustafa s Islam (3315 1385 sl Ao ¢100/6le 0.113 0.127 <0.183 Lgasd
e o (2022) 055315 Morshdy &l ciins «(47) @8/ide 3.09-0.91 e (JuSlally Gyl cAssill) Lol @llans)
sl e Efabes Kaa 0.31 = 0.23 g syl lyginney ulaill e Cigial duasmiall zlaall asal cilaiie cilie
Cilay Cua adle Jpuanl) o3 Lea JBI L (453) 0iDl 4y Gelaill ge g5t Aol (Ao zlaall ey dial ala)ll
£lebes S 0.66 Jalss a5 §100/ake 0.066 A zlaall Suxipe 3 el G

£100/3le 0.112 ¢0.080 caly Cum Lgalaiiay (55AY) asallly 45jlie Suirially o sidendl (ssina & Wiyl Sllanl] Cijaaig
o ol 1y gl e gysl lansy calaall Gyl Sl b agididly Surid) (e JSIE100/ake 0.441 <0.051 5
0.77- & (JuStally Gyl i gil) Alaal) Sllansy) 2 (Se) psishid) 385 )5 Cua (2023) Mustafa 5 Islam i
(47) &S/ide 2.09-0.97 G (M) ixialls 45/ale 0.025

Agyaal) Slandly asalll ciladiag clie ‘;5 .&100/&-‘-6 (Se «Mn «Zn «Cu ‘FE‘) al) paliall a5 (2) Jgaad)
Mn Se Cu Zn Fe

0.003+ | 0.021 | 0.001+ | 0.021 0+ 0.077 | 0.1+ | 3.31 | 0.07+ | 2.38 (389) Jac aal

0+ 0.010 0+ 0.010 | 0.01+ | 0.063 | 0.04+ | 3.82 | 0.11+ | 1.79 asjie Jac aal

0.001+ | 0.019 | 0.002+ | 0.020 | 0.01+ | 0.113 | 0.03+ | 2.54 | 0.01+ | 1.57 asia ait aal

0.001+ | 0.011 | 0.002+ | 0.021 | 0.01+ | 0.053 | 0.02+ | 0.65| O+ | 0.44 glad saa

0.002+ | 0.011 | 0.014+ | 0.021 | 0.01+ | 0.127 | 0.02+ | 0.68 | 0.02+ | 0.68 glas ad

0.004+ | 0.080 0+ 0.441 0+ 0.060 | 0.06+ | 4.29 | 0.02+ | 1.30 G5 Hlaws

0.001+ | 0.009 0+ 0.000 | 0.01+ | 0.073 | 0.06+ | 2.92 | 0.02+ | 1.43 Jae Gilis

0.001+ | 0.021 | 0.001+ | 0.010 | 0.005+ | 0.083 | 0.07+ | 4.30 | 0.07+ | 2.87 Lo lane

0.001+ | 0.010 0+ 0.000 | 0.005+ | 0.066 | 0.01+ | 1.05 | 0.01+ | 1.04 £l i

0.002+ | 0.112 | 0.003+ | 0.051 | 0.005+ | 0.183 | 0.03%+ | 1.35 | 0.04%+ | 2.16 | (s e

raie 3085 0 Jeaall e edas Lilatiag asalll 8 aalss of oSey 3 Aabud) ealial) Gans 3855 (3) dsaad) o
& Sy Al Llad) asaall e J8 CalS Lgmpan §100/abe 55800 1.04 = 0.12 (s s paall il ania 5155 2 530S
Oyl Slass sl Slans il el culSy (£100/ale 580 5 ol ag) 3S/kde 0.05 iy saal) Lpuslidl] Ciliasl sl
3.3 = 0.07 o <ag)is (Demirezen and Uruc, 2006, 257) it ae <lld Gilsis ¢ 100/525 S0 0.91 ¢1.04 el
as2adSHl e SISy o(Bilandzié et al., 2020, 37) v il aall £ 100/als 0.7 = 0.07 5 JEN) asall ¢ 100/ale
gl jen Ag /el K 0.27 N onSH Jagy loand & ) Giliall jues 8 (2022) 55415 Morshdy dulys 8

((53) glaall (s 8 g falesSaa 017
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A gassall Gail) 35aall (ro J81 Lgxpan ilS5 £100/ahe 5 S0 14.63 — 11.56 o climll b Galiall s5ime 73l
0.3 xic dlawls asalll 4 Gabayll ad) aall ciosa 15 2017/1402 5 2009/575 dpysasdl Gkl clivalsall 8
Demirezen and ) g5l ae 45l Glial) Gany & Aol bl sda <ulSy (§100/a)2 5,800 30 Jalas a5) 6S/ale
Gsinay Adllas (2022) (5,305 Morshdy dhys U8 e Ao yaall colaiiall ages CuilS (ua 8 (Uruc, 2006, 257
il yudly el Slead) (alyels L) Llaa) & L) ey 38 culaiiall 038 (o g yal) DY Wallillyy (alia
(53) avadl (A Gmsle sael) pnal (S lylacal

A el ey agalll cilaliag cilie 3 £100/ale584 (Cr Pb «Cd) daladl jualiadl 3:855 (3) Jgaad)

Cr Pb Cd
0.05+ | 8.22 | 0.04+ | 12,55 | 0.03+ | 0.85 (333) Jac aal
0.05+ | 43.32 | 0.02+ | 11.56 | 0.05+ | 0.81 assie Jac aal
0.11+ | 3860 | 0+ | 11.81 | 0.06% | 0.79 asjie aié aal
0.04% | 7.46 [ 0.05+ [ 1272 [ 0.02£ [ 0.14 | .1y o
0.03% | 7.83 | 0.0+ [ 1463 | 0.01% [ 012 | .1
0.04+ | 890 | 0.02+ | 12.47 | 0.06+ | 1.04 @3 Han
0.08+ | 7.83 | 0.03+ | 13.05 | 0.02+ | 0.87 Jae il
0.04+ | 7.92 | 0.04+ | 12.75 | 0.04% | 0.77 Laslans
0.02+ | 9.76 | 0.02+ | 12.85 | 0.02+ | 0.76 o i
0.03+ | 854 | 0.06% | 13.11 | 0.06% | 0.91 | s oy

pal e S (il o) el Sun Bugad) clial) Gaua 100/ph255800 43.32 = 7.46 G a5 5285 2l
B saalls odigylly Sl dlasid e gy aeluy sl e £100/ahe s S0 38.60 ¢43.32 oyl ially Jaall
OGS G il and) SIS alis Alle LS saalgi v Lall LESH didajusa 52l ) i B diny 4] V) cansal
2o osl) Jlally e Ll dpaally o)< alaa (S (g5ine ol asllfade 30 €20 LS aa5 8ylin Fanaa HET Canes o
DS J3 S Lle Jpamn) 5 ) )l aaens <(Institute of Medicine, 2002) sl e Gle 70-51 G asjlec]
Crs (25 £100/p15 Sa 8.8 aalll lacl Eua (Demirezen and Uruc, 2006, 257) aw iy 381515 bl 0da (4
385 £100/ahes S0 54 N Cliag Lygle Jyemall 25 3 bl o 5l 25,80 3850 e o agjial) aalll lac
Aagjiall aalll et cililee 8 derdiuall OV g4l dile € 8

:(Conclusion) <lalitiu)

fiemall laiially 45)Ee Ailly paal) e syine el Jaell 3385 agjiall Jaad) aals 5yl dlams daphandl ke .1
Saxiall 3 yealiall oda (gine alias AL dsally Gaally o lal) dilialy wiaaill cillee ol Cum mlaall asal;
LGl

g yaal) el Apaaadl pealial) Cosi Cum G Agygd) Ll lialsal) ilipal) gaen il 2

(501100020595 Jsaill oy 35 3ied Ansla (s Jsan Cindl 130 1 Jygall

11 »-9



Aallg A05050 €2RAY dett ettt ettt et e et aaaeaaas Aalidly g yrall dnandl paliall e (gl

:(References) dpalal) aa)yall

s ¢ Biad Ae )l A4S L (B Aasla g wasalll apialis aalll 11984 Llla ¢ pall sy oS asall L1
il sall A sV Aralyall) 236 8 Linead) lslall (gsamill 352811 .2009 :575 dyysudl Gl Gaalsal) .2
ICS: 67.020 iy sl Gy 2l Ay sgandl Aeliall 5505 Ay saadl A yall Ganliall

0 seandl Ao liall 5yl s Ay saadl Ayl Gunlially Cilial sall 22 A ylansll 2017 :1300 4y sual) Gl @l diialgall .3
.ICS: 67.120.10 .34 sudll 4yl

Oenlially cilical sall A ALY Dt ) Gladd) (1)1 ¢3al saeadd) el L2017 11402 dgysud) donlial) daalsall .4

JCS: 67.120.30 .4y gl dnyall 4oy geanl) cAcliall 3y Ay gual) A2l
5. AOAC, (2000). Official methods of analysis of AOAC International, 17th Edition. USA.
6. Aymerich, T., Martin, B., Garriga, M. and Hugas, M. (2003). Microbial quality and direct PCR
identification of lactic acid bacteria and non-pathogenic staphylococci from artisanal low-acid sausages.
Applied and Environmental Microbiology, Vol: 69, 4583-4594.
7. Bilandzi¢, N., Sedak, M., Calopek, B., Poki¢, M., Varenina, 1., Kolanovi¢, B. S., Luburié, P. B., Varga, 1.
and Hruskar M. (2020). Dietary exposure of the adult Croatian population to meat, liver and meat products
from the Croatian market: Health risk assessment. Journal of Food Composition and Analysis, 103672.
8. Boccia, G. L., Lanzi, S. and Aguzzi, A. (2005). Aspects of meat quality: trace elements and B vitamins in
raw and cooked meats. Journal of Food Composition and Analysis, VVol: 18, 39-46.
9. Brito, G., Diaz, C., Galindo, L., Hardisson, A., Santiago, D. and Montelongo, G. (2005). Levels of metals
in canned meat products: Intermetallic correlations. Bull Environ Contam Toxicol, Vol: 44, 309-316.
10.Bhutta, Z., Sadler, M., Strain, J. and Caballero, B. (1999). Protein: digestibility and availability. In:
Sadler, M., Strain, J. and Caballero, B. Encyclopedia of Human Nutrition. Academic Press, San Diego. 1646-
1656.
11.Costa, M. (2000). Trace elements: aluminum, arsenic, cadmium, and nickel. In: Morton Lippmann (ed.)
Environmental Toxicants: Human Exposures and Their Health Effects, 2nd Edition. John Wiley and
Sons, Inc. pp. 811-850.
12.Demirezen, D. and Aksoy, A. (2004). Accumulation of heavy metals in Typha Angustifolia (L.) and
Potamogeton pectinatus (L.) living in Sultan Marsh (Kayseri, Turkey). Chemosphere, Vol: 56, 685-696.
13.Demirezen, D. and Uruc, K. (2006). Comparative study of trace elements in certain fish, meat and meat
products. Meat Science, Vol: 74, 255-260.
14.Gonzélez-Weller, D; Karlsson, L; Caballero, A; Herndndez, F; Gutiérrez, A; Gonzélez-Iglesias, T;
Marino, M; Hardisson, A .2006. Lead and cadmium in meat and meat products consumed by the population
in Tenerife Island, Spain. Food Additives and Contaminants, Vol: 23, 757-63.
15.Heinz, G. and Hautzinger, P. (2007). Meat processing technology: for small- to medium-scale producers.
FAO, Bangkok.
16.Institute of Medicine. (2002). Dietary Reference intakes for vitamin A, vitamin K, arsenic, boron,
chromium, copper, iodine, iron, manganese, molybdenum, nickel, silicon, vanadium, and zinc. (p. 773).
Washington, DC, NW.
17.1slam, M. S. Mustafa, R. A. (2023). Assessment of trace elements in canned fish and health risk appraisal.
Foods and Raw Materials. Vol: 11, 43-56.
18.Kortei, N. K. Heymann, M. E. Essuman, E. K. Kpodo, F. M. Akonor, P. T. Lokpo, S. Y. Boadi, N.
O. Ayim-Akonor, M. Tettey, C. (2020). Health risk assessment and levels of toxic metals in fishes
(Oreochromis noliticus and Clarias anguillaris) from Ankobrah and Pra basins: Impact of illegal mining
activities on food safety. Toxicology Reports, Vol: 7, 360-369.
19.Linden, A., Anderson, k. and Oskarsson, A. (2001). Cadimum in organic and conventional pig
production. Archives of Environmental Contamination and Toxicology, Vol: 40, 425-431.
20.L6pez-Alonso, M., Miranda, M., Benedito, J. L., Pereira, V. and Garcia-Vaquero, M. (2016). Essential
and toxic trace element concentrations in different commercial veal cuts in Spain. Meat Science, Vol: 121,
47-52.

11 510


https://www.sciencedirect.com/journal/toxicology-reports

Aallg A05050 €2RAY dett ettt ettt et e et aaaeaaas Aalidly g yrall dnandl paliall e (gl

21.Maggi, E. Bracchi, P. G. Campanini, G. Dazzi, G. Madarena, G. (1979). Mercury, chromium, lead and
organochlorine pesticide residues in some food products of animal origin: A review. Meat Science, Vol: 3,
309-319.

22.Mansour, S. A. and Sidky, M. M. (2002). Ecotoxocological Studies. 3. Heavy metals contaminating water
and fish from Fayoum Governorate. Egypt. Food Chemistry, Vol: 78, 15-22.

23.Mohamed, M. A., Kassem, G. M., Zahran, D. A., Emara, M. T., and Mansour, N.K. (2023). Impact of
mechanically recovered poultry meat (MRPM) on proximate analysis and mineral profile of traditional
Egyptian luncheon. Journal of Radiation Research and Applied Sciences, Vol: 16, 100521.

24.Moiseenko, T. I., and Kudryavtseva, L. P. (2001). Trace metal accumulation and fish pathologies in areas
affected by mining and metallurgical enterprises in the Kola Region. Russian Environmental Pollution, Vol:
114, 285-297.

25.Morshdy, A. M. A. El Bayomi, R. M. Khalifa, S. M. El-Dien, W. M.S. Darwish, W. S. Mahmoud, A.
F.A. (2022). Heavy Metal Content in Chicken Meat Products: A Health Risk Assessment Study. Journal of
Advanced Veterinary Research, Vol: 12, 451-455.

26.Muller, M., Hartman, E. and Anke .M. (1992). Oral cadmium exposure of adults in Germany 1: Cadmium
content of foodstuffs and beverages. Food Additives, Vol: 13, 359-378.

27.NHMRC. National Health and Medical Research Council. (2006). Nutrient reference values for Australia
and New Zealand. Department of Health and Ageing.

28.Noél, L., Chekri, R., Millour, S., Vastel, C., Kadar, A., Sirot, V., Leblanc, J. C. and Guérin, T. (2012). Li,
Cr, Mn, Co, Ni, Cu, Zn, Se and Mo levels in foodstuffs from the 2nd French TDS. Food Chemistry, Vol:
132, 1502-1513.

29.Qiu, C., Long, M., Liu, J., Zhu, M., Zhou, Q., Deng, Y., Li, Y. and Tain, Y. J. (2008). Correlation
between heavy metals concentration in cattle tissues and rearing environment. Chinese Journal of Ecology,
Vol: 27, 202-207.

30.Santhi, D., Balakrishnan, V., Kalaikannan, A. and Radhakrishnan, K. T. (2008). Presence of heavy metals
in pork products in Chennai (India). American Journal of Food Technology, Vol: 3, 192-199.

31.WCRF. World Cancer Research Fund /American Institute for Cancer Research. (2007). Food nutrition
physical activity and the prevention of cancer: A global perspective. American Institute for Cancer Research,
Washington, DC.

11 11


https://www.sciencedirect.com/journal/meat-science

