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Detection and analysis of heavy metals in liquid milk and milk powder sold
in Shijiazhuang city
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ABSTRACT: Objective To investigate the pollution of heavy metals such as lead, cadmium, mercury and arsenic
in milk and milk powder sold in Shijiazhuang city. Methods The contaminants in milk and milk powder of different
brands in the market were detected by inductively coupled plasma-mass spectrometry, and the risk factors of Pb, Cd,
Hg and As in milk to public health were also studied according to GB 2762—2017 National food safety
standard-Limits of pollutants in food. Results In this study, 61 samples were monitored, and the total qualified rate
of lead, cadmium, mercury and arsenic was 100%. Heavy metals were detected in some foods, with the detection
rates of lead, cadmium, mercury and arsenic being 31.1%, 7.69%, 0% and 0%, respectively. Conclusion At present,
the overall level of heavy metal pollution in milk sold in Shijiazhuang city is low. However, some milk and dairy
products still have heavy metal pollution, which should be paid attention to. In order to ensure the quality and safety
of milk and milk powder, targeted measures should be taken to supplement and improve relevant standards and
strengthen supervision.
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Table 2 Results of the linear relationship between the elements

&IEITR LRIl A B EN () 5 i B /(mg/kg) 5E 1 i/ (mg/kg)
cd Y=2.365x10°X+1.237x10? 0.9998 0.0025 0.008
Hg Y=6.570x10°X+1.043x10° 0.9999 0.0025 0.008
As Y=9.674x10°X+4.653%10° 0.9999 0.0125 0.042
Pb Y=5.652x10*X+3.751x10* 0.9998 0.0025 0.008
R3 2HMHERTESESEMILER
Table 3 Comparison results of heavy metal content in 2 kinds of samples
H fih K fif
PR ot iR RO e, RORGTEE L. RS .
/(mg/kg) 1% [(mg/kg) Htti/% (mg/kg) Hutti /% /(mg/kg) Hutti /%
WA <0.0025 0 <0.0025~0.0085 3.23 <0.0025 0 <0.0125 0
Wik <0.01~0.085 66.7 <0.0025 <0.0025 0 <0.0125 0
Fz4 MIREWER
Table 4 Recovery results
JLHR TR TN AE 1 /(mg/kg) JAR i/ pg JbR & U E 6 /(mg/kg) B %/% RSD/%
0.015 0.0225 95.7 0.9
cd 0.017 0.03 0.0371 96.4 2.3
0.05 0.0568 97.1 2.1
0.015 0.0230 92.0 3.0
Pb 0.020 0.03 0.0370 92.5 1.8
0.05 0.0560 93.3 2.0
0.015 0.0170 89.5 22
Hg 0.008 0.03 0.0310 91.2 2.0
0.05 0.0510 94.4 1.5
0.015 0.0200 93.0 1.1
As 0.013 0.03 0.0341 93.4 2.4
0.05 0.0550 97.3 1.4
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Table 5 Content analysis of heavy metal lead in samples

mn A ¥ YR/ (mg/kg) F-34) 5 /(mg/kg) i Uy B~ EFRRE R/ (mg/kg)
afi2f 13 <0.0025 <0.0025 0 100 0.05
V044 7 <0.0025 <0.0025 0 100 0.05
LAY 4 <0.0025 <0.0025 0 100 0.05
e B 4 1 7 <0.0025 <0.0025 0 100 0.05
B 6 <0.01~0.085 0.0393 4 100 0.5
[=RZR kL 3 <0.01~0.059 0.0287 2 100 0.5
2Rk 5 <0.01~0.058 0.0252 4 100 0.5
W B 11 <0.01~0.076 0.0250 5 100 0.5
Z Ak 5 <0.01~0.068 0.0362 4 100 0.5
=6 HmPESERRNIENH
Table 6 Content analysis of heavy metal cadmium in samples
rn Al By ¥k A/ (mg/kg) P4/ (mg/kg) o 3 50y Hx H/% B %
ali 4474 13 <0.0025~0.0085 <0.0025 1 7.69
JaFILE 1) 7 <0.0025 <0.0025 0 0 100
R, 4 <0.0025 <0.0025 0 0 100
541 7 <0.0025 <0.0025 0 0 100
CELEL 6 <0.0025 <0.0025 0 0 100
[ST 7R 6L 3 <0.0025 <0.0025 0 0 100
A 5 <0.0025 <0.0025 0 0 100
AR 11 <0.0025 <0.0025 0 0 100
Lk 5 <0.0025 <0.0025 0 0 100
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Table 7 Content analysis of heavy metal mercury in samples

i % P 0 Fl/(mg/kg) V-3 4/ (me/kg) e BBy T 2 /% PRt /(mg/kg)
afi 2k 15 13 <0.0025 <0.0025 0 0 0.01
WA= 1 7 <0.0025 <0.0025 0 0 0.01
FLEYS 4 <0.0025 <0.0025 0 0 0.01
S AR 7 <0.0025 <0.0025 0 0 0.01
EIFRYK 6 <0.0025 <0.0025 0 0
[ kL] 3 <0.0025 <0.0025 0 0
Y 5 <0.0025 <0.0025 0 0
TSR 11 <0.0025 <0.0025 0 0
2k 5 <0.0025 <0.0025 0 0
*8 HRTELEMNIENN
Table 8 Content analysis of heavy metal arsenic in samples
mn i ARERE/(mgkg) PR/ (mg/kg) e BBy 7 1 #%/% GHR% R/ (mg/kg)
ali 4= 17; 13 <0.0125 <0.0125 0 0 100 0.1
VEFN2F 4 7 <0.0125 <0.0125 0 0 100 0.1
LAY, 4 <0.0125 <0.0125 0 0 100 0.1
[ 7 <0.0125 <0.0125 0 0 100 0.1
BEIRUKY 6 <0.0125 <0.0025 0 0 100 0.5
IR 3 <0.0125 <0.0125 0 0 100 0.5
AP 5 <0.0125 <0.0125 0 0 100 0.5
A 11 <0.0125 <0.0125 0 0 100 0.5
LYk 5 <0.0125 <0.0125 0 0 100 0.5
SR (20 P, FL o T G 075 e I 28 A B XS], ol
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