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Abstract
Tea is one of the agricultural crop products that are consumed in very large quantities as it has
become consumed daily and by different age groups.
Due to the increasing trend of manufacturing and using chemicals for the purpose of increasing
production, heavy metal pollution has become a source of concern in the food and beverage
trade because these metals cause serious health problems for humans because they are not
biodegradable and remain in the environment and are transmitted to the food chain. For this
reason, this research focused on the most popular types of tea in the Libyan market and
measured the concentration of some heavy metals (lead, cadmium, copper and iron) in these
types and then compared them with local and international specifications. Samples were
collected from a group of different markets in the city of Tripoli during the months of
September and October 2023. 10 samples of red tea were collected from different foreign
companies.
After the digestion process of the samples was carried out using the wet digestion method and
using the Flame Atomic Absorption Spectrometry device to measure the concentration of some
metals (FAAS) (Flame Absorption Spectrometry) where the results of the study showed that
the concentration of cadmium, copper and iron for all measured samples were within the
permissible limits and in compliance with the Libyan standard specifications as well as the
standard specifications International and European Union and the Codex Alimentarius
Commission CODEX While the concentration of lead in some samples exceeded the
permissible limit according to Libyan and international specifications by small percentages. In
this regard, the values of lead concentrations ranged between (0.01- 6.885 mg/kg), cadmium
values ranged between (0.01-0.009 mg/kg), copper values ranged between (0.01 - 6.731 mg/kg)
while iron values ranged between (50.36 -140.71 mg/kg) .
Keywords: Cadmium, Lead, Copper, Iron, Tea and Flame Atomic Absorption Spectroscopy
(FAAS).
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Sl O Gaball jaic Wiy, a5l paie o g5 ¥ slall cilie auen of Al 038 05 Caaas)
Gy OIS LAl b Gulaill 3K, (MG/kg (0.01>) o 55 Jils 2 8, dusall ( mg/kg 6.885 )52 S5
OIS Cung, 4 o) duall (Mg/kg 1.957) S5 iy (PPMO.731) 5853 o8y dall 55 el oS5 dglise
(3 Jsas) a3, duall (MQ/KG50.36) e Jals aaall yaial (Mg/kg 140.74) Ly 6 o3y Liall 3€5 el

¥l glal) alie b (paally uladl) , gala)l ,agsadlsll) Galaall clisd 585 Jagia (3) Jgoa.

Fe**(mg/kg) Cu*? (mg/kg)  Pb**(mg/kg ) Cd*? (mglkg) i e
124.39+0.02 2.395:0.003 | 5.865:0.004 <0.01 1
83.07+0.01 3.577:0.001 | 6.885:0.001 <0.01 2
129.1240.01 6.731+0.005 <0.01 <0.01 3
102.94+0.02 1.957:0.003 <0.01 <0.01 4
107.3520.01 3.638:0.004  0.729:0.003 <0.01 5
140.7420.01 2.378:0.001 | 0.251:0.009 <0.01 6
87.33+0.01 2.713:0.001 | 0.836:0.006 <0.01 7
69.86+0.67 3.011+0.002 <0.01 <0.01 8
50.36+0.60 2.175+0.001 <0.01 <0.01 9
92.68+0.02 2.602+0.001 <0.01 <0.01 10

98.78 Mg/kg) wasll 585 Jacsgia of a2 ¢ paa) (gl e 8 ALE yealiall sl oS Julatl) il G
13 DY) OIS Cus ((300Mg/Kg ) Wsas Gl Loy msamsall 3gaall (e L5 B oIS @luad) 8 (27.931 +
agale dilan) ANs

39aall (e ol il cilS ¢(1.386 + 3.12 mg/kg ) uladll eV aedd dualls (p t = -22.782, <0.001)
, t=-15.705, p < daaly dilas] Ao 35a9 za (10 Mg/kg) Wsas (20mg/kg) Lae Ly zsaall (g5uail
Mg/kg) Glas L msawal) 392all an Gyl (2.619 + 1.46) paliayl) cilisives cijelil «gial 4ali 0 (0.001)
3 o gaadSl daally W (t = 0.557, p = 0.591)4sbas) AVs iy clig @l oS Qg (1 mg/kg) Waas (2
mg/kg) Wsss (3 Mg/Kg) Glas Loy msacal) 352all e 5 81 (0.0004 + 0.01 mg/kg) 585 awgia oS
s g8 Lilian] AV ae (1.8

Dnlaal ge agaadlSllg Culailly aall iligi e U 3l il oda el (t = —13426.5, p < 0.001)
dsan) i) Ll laal alaa¥l e aie ) dalasy Gaba)ll Gligice JI5 Y Lain ddsally Lladl) Lol
(4
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Llgally ddaal) ciliealgaly yasY) (LAY (B Saalgial) ALE jualinl) duaS Jaugia 43jlka (4) Jyia
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e T
< 0.001 -22.782 27.931 08.78 - 300 N
< (0.001 -15.705 1.386 3.12 10 20 o)
0.591 0.557 2.619 1.46 1 2 uaba)ll
< (0.001 -13426.5 0.0004 0.01 1.8 3 PPTRUIN|
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)i Cnglii LIBS 5l canicadl) [lgd) Cilidas aladily sLal) (e il 4 il g 3 (@, 2016
mg/kg 378-656, 96-) (s luall aaes (B ( asadlly GoShal) , Galaill ag ) o gaulisdl ,ag KU, 2aal)
«Fe) 1 5aaall oS agon il Mgl Je (130-92 52 ~11:17-36 <99-1476 1421-6785 124
Sl Je (12516 14, 11 <12 amg/kg 22 ) oa slall wlie 4 Cay Si«Cu Br K Cr
A8 el (8 Ay ) 38 Adliie jolas (ge Al il ) Al o3 g ALEN bl 2l Glad a8
oayall had a2 haal 5 slall ¢ 5le dusl AL oleal) 5S35 Al 028 cuadld (Chenglin, 2023 ) L
oabally Gl eladll ag Sl o sanlsll ) 3ll) gLl (& ALE (alea Lins Sishill Jacsgia (IS ALEN Galaall
Llle i< e gnn Al ghliall @<y, gl Je (1.09 50.21:0.14 «mg/kg 0.04, 14.6, 1.17)
il Aakaliay Gpall Gyd A Ghlal sy uall Gt Gisin & oY1 Al glal) 8 ALE) ol
e Olapad Al Hlalie ety glal)l & AL Colaall plajedl Lcsal) e Hhlid) puall Gy Jled
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ol Gun ALED jealiall (ggine Cun (o DI el 32 Gag el Glall ¢ duahall 038 (o gilied
cosladl) Jia ALA jualiall s cliS Calisns Wong Blae Ly moamall 293al) aa jualiall s2a ilySi
aliall 38 S e i 8 dallaally dedy b dabaiall Jalgal) Gmns o () Da Las ¢ gl o 0o
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