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1 -Heavy Metals
2 -Specific Gravity



OR &S (Fhze 53 09d oh S gl s 5 0 dealls ey, (o5 (plerd oS S 4
bllaxil Jlrs o slzmale 3 (orae plu 025 )18 g (pl Sae (Ysb (oyre o Gl
590 (MS) Mailfasz ld 5 dlae bllassl i5ueS )l aaliil ailon (oo lom 5 00l (om0
Sel 00l (3,135 (pizra g Comd ST 51 90 oS I8 L ulas 1 o (50T ol S e
Iy Togs gl slowl s Saa o] S8 5 g I3l 51 (50 b e (Ysb les oS
ol ol b 1l (C8) oS 5 (ZN) (s, «(FE) ool aiils (559, (Gaxe Slgo (g5l s
s> 5 (AS) Sl (PD) oy (C) podlS wiile s (Ko s 4y Cal Soe Jparno
il 0ol VY flasgs o il olde olge ,o a5 wxiws 16 (5 o Ysere a5 (HQ)
odd () Vile e dgaz ;0 g Cewl 05 s b 4 adgle ) oS Sl JUsl £ 5 Vses
& o D318 0555 31 e 5 055 Jor (Sojglen sl il lsie 4 ey 202 15 Y]
Cas abauly 5l Wlg o 09 leand S ples a5 canl 53 LB Jb ol b IV Y wgs oo e
s Byl 5l e (S (i D3l Lo NEVF] 058 i 1 j0 izmen 5 aiS e
Lo 5 plo Slyss g o oolinul (g5)5liS (sl a5 loogll T I (rizean 5 5518 (b o
DVIses o)lg ot 4 epls Gl Lo
S Gl el jo SHa slaglojle bawg b o (pSiw SIS jea> (e
Lol oals 48,5 Sl o 5ol 50 (S SIS (6l (gl dniion 1988 5l (gl )0 g 950 o0
o o jlastinl g DAL Sas™ s lustinl gl o yiin @lils aiy 5 oy 4 e Sogll Jlos|
ol 0018 Hlid el 00S CpS wB )0 Gy sl YMIKG Ll sloly, ana [Val ol
st [YY] a5 [V ] e Y]l ale wile anngs Jlo 0 sla,eiS o a5 el
ol Gal St ilgs o a0 aS Jl o o ooyl Gaw 4 e vl ties adiges
slo)5iS 50 5 pSejluil slagdy, epde a4 sl jieS s atlanng laygaS o (Sl
Sy b a pd Sl (Sogll bawgia job 4l drwgs Sl j0 slay5iS I 5380 ablanngs
olez 5 olpl y0 i Ol mhaw b s, » 5ol Sldllas [¥]wd <+ - Y=YV 0Y mg/Kg

5 O giue odlld S g ol ey o @ aS weo e glid Sldlas ol il ouls plol

loy9iS 5l il 1)9aS cpl o (i Sl 4 (Sodl (e dnwgs Jl> 50 slaygaS

1 -Multiple Sclerosis (MS)



3 e 50 aeedlS mhaw YNV lale o end plxmil lalllas o Y]l aidlanwgs
&l o lasbinl sogase Ly a5 cwl Jl> o pl sl oogs /e e Y-+ /YO MO/KG Sl o
M/KG L 11,133+ Jl ,o (IDF) oo &Y game llodline (ysal ;08 bass 5dh 18 quadlS 0>
Laslio o L¥] sl asl Azl (61,08 5l YL s drwgy Jlo 0 sla gl (o muedlS ool
03 ‘ol?u‘ ).».M: (_SLQ@?AJ 90 ogu> Lgﬁfo)‘w‘ Syge yO (5'°5 )lJ-AM-’ Sldlas MAQ[S § Ly
MQ/KQ) 55 5 5 (VIYYE MYIKQ) 3 ol 50 ogu> prhaws o yion Sladllas ol o [YP-YY el
Slp lgy i oo lailinl o yo Jb cpl b YVewd sas 3155 leust o (+/f4-

)-#Ai} )Q o.’i;.u) Q‘}lé Licwo —T—‘

Ol 5l eoliiwl ass jo olaé olge jo oyl clale g Wigd oo cdl Cands [0 Yaane (S &l3ls
b Gl iy, ©ope 4 Vgame lal Gly Saie Glaclay 5 oati aaar LG
e S Sl g BB e a0 g 0T e Jee Sl sl LS e 4 Sl
Slblgas s o Olpls a4 Sogll Lyv] Wgds o0y Ol s Jauzms g plo ST 0 092> 50
09 Sl gl ge olitil il w55 5 5918 40 a5 (YT edle g ol &b ) el (Ses
VL polie (gol el 5o b dlio ;0 0uds (51,8 yed oads plowl Slalllas o o Jods (reen &
63l 3 sl s a5 el oad sols las 6,58 Bads Lo cwizmen [YA] coll K Slils )
)0 3l peines &5 (SVpame 4 Cowd wsbise )M bojlae 5l A el g ol
Iralssls 5V ooy o Sigd oo (s pslee
Sl Jeds & Vgome a5 S Sl a4 pls Slygs (Sogll col (Sas inl poopdle
sy 5 b Sz B g bl &8s pgew j eslital b Ml O b sagdl O JUS L coss bl
Yol wgs ot a Sogl cpl 5l s JE! o 0gd 0 obml (3ble opl (o5 4o mluo
plosl gl ol S Sl e p Can) Lo (Sl I g ;3 oS glaalllas s ¥

o bl jyle slagadss 5l odnl Casay i 1o 1Ko Sl 5l (g iy clale ol sus



2liwg, @blio 5l oael Candy i b awslie jo adis flog j0 axgs b8 SCdl5 s bl 4
ol chale fliwe aS sy aos cpl 4 gog0> U g o azS o I¥y]eal sos sonliv

Iv-lasl con lase (S0l [Slas Wil ooy 40 cpaSiow

SrSejlal gl g, Y-

xS0l Cgllae s 5 Bus Ul 4 atey Wlg oo ol sladslbee 10 i ks 3T
2 ST laS 5 YL polie Judo a4 s o S Slils 6 pSejlail jo ol by, cpaiz Jels
Sl T gl @ (39 (g5luoslol (g, (nysllae ol Tt iy al o 4y 5l caiged e ile
565 05l S L TSl an by, 5eS 00 b gl e ol i Togb e e g, aS
Iryya vl oy, 5
Avel 7 X-Rayol,s Sl o ol glagis, b olgis |y b 0 opSiw o3l
IS gl 5 [VP] Agjloinyy itagesty YO (MIR) Vo8 (gole  miwcivlo
oS b eyl (5 S0l (glagsbsy 50l 5 3 (So 05 s pSesluil g [YV] Y uSles
Sls YU polie glp Malad jlopl 4 e codl wda olKiws 5l soliiwl SV game § el o
Cie olfiws o K Sl ol olie 6 xSoilil bl LUIYA LYY W] el K
sl banlie o oil Qi (il 55 oo el (GF)Y 231, 058 jlaadl Lansgi ol
G rSoyl I¥Al el Ll o Shos a5 sim poo Loy (65050l 28 aiys slls la b,
ods iz Glewdly olKiws 35 o plox] T 0 odg olfws lawgs o 5 S| cogus

1- Predigestion step

2 -Acid digestion

3 -Wet digestion

4 -Dry digestion

5 -Ashing

6 -Particleinduced emission of X-rays
7 -Mid infrared spectrometry

8- Potentiometric stripping

9 -Complexometric titration

1 0- Flame atomic absorption spectometry
11- Grafit Furnace
12- Hydride generator
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1- International Agency for Research on Cancer (IARC)
2- Itai-itai disease

3- Hypercalciuria

4- Methyl Mercury
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European
Commission Eurcpean Reference Materials
—

JOINT RESEARCH CENTRE
Directorate F — Health, Consumers and Reference Materials

CERTIFICATE OF ANALYSIS
ERM®- BD151

SKIMMED MILK POWDER
Mass Fraction
Certified value Uncertainty =¥
[g/kgl [g/kg]
Ca 13.9 0.7
Cl 9.8 1.2
K 17.0 0.8
Mg 1.26 0.07
MNa 4.19 0.23
P 11.0 0.6
Certified valug ¥ Uncertainty 2*/
[mg/kg] [mg/kg]
Cd 0.106 0.013
Cu 5.00 0.23
Fe 33 4
Hg 0.52 0.04
| 1.78 0.7
Mn 0.29 0.03
Pb 0.207 0.014
Se 0.19 0.04
Zn 44.9 2.3
1) Unweighted mean value of the means of accepted sets of data, each set being obtained in a different laboratory andlor with a
different method of determination. The certified value and its uncertainty are traceable to the International System of Units (Sl).
2) Certified mass fractions are comected for the water content of the material (and expressed as dry mass), determined as described
in the section "Instructions for use and intended use”.
3) The uncertainty is expanded with a coverage factor k = 2 coresponding to a level of confidence of about 95 % estimated in
accordance with ISQIEC Guide 28-3, Guide to the Expression of Uncertainty in Measurement (GUM:1995), 150, 2008.

This cerlificate is valid for one year after purchase.
Sales date:
The minimum amount of sample to be used is 500 mg for Fe and 200 mg for all other elements.

Accepted as an ERM”, Geel, August 2013 e
Latest revision: January 2017 \
Signed: = g

Dr Doris Florian

European Commission, Joint Research Centre

Directorate F — Health, Consumers and Reference Materials
Retieseweg 111

B-2440 Geel, Belgium

All following pages are an integral part of the cerificate.
Registration No. 268-RM o ped g

150 Guide 34 for the Page 10f3
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Abstract

Milk is one of the most important food sources, especially among vulnerable age groups,
Therefore, monitoring of contaminants such as heavy metals in milk is very important and vital.
In order to ensure the health of the commercial milk product, the concentration level of Lead
(Pb), Cadmium (Cd) and Mercury (Hg) in ten pasteurized/sterilized commercial products
available in the market in four seasons of 1399 were evaluated. For this purpose, Bl EN 13805:
2014 standard test method was applied to measure Pb and Cd and ISO N22707 standard test
method was used to measure mercury in milk samples of Tehran province. To ensure the test
result, along with the samples, a certificated reference material sample was tested.

The test results show that out of 40 tested samples, 2 samples (5%) did not show any lead
contamination, in 12 samples (30%) the amount of lead was less than the quantitative detection
limit (LOQ), 24 samples (60%) contained lead concentration which was less than maximum
tolerable limit of lead, specified in Iranian National standard (0.02 mg/kg). Only in one sample
Pb concentration was significantly higher than the maximum tolerance. In general, the average
concentration of Pb in summer and winter is less than in spring and autumn. According to the
results, the concentration of Cd in the test samples was very low, 26 samples (65%) were not
contaminated with Cd and in 11 samples (27.5%) the measured concentrations of Cd were less
than LOQ. Only 3 samples (7.5%) contained measurable concentrations of Cd. In 18 samples
(45%) no concentration level of Hg was observed, in 16 samples (40%), Hg levels were lower
than LOQ. Measurable amounts of Hg were found in 6 samples (15%). According to these
results, the most important metal contaminant in milk is Pb, and the probability of contamination
with Cd and Hg is relatively lower.

Keywords: Pasteurized milk - Heavy metals - Atomic absorption
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