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Monitoring of five kinds of harmful elements in nuts sold in Kunming
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ABSTRACT: Objective To understand the pollution of 5 harmful elements of lead, arsenic, mercury, chromium
and cadmium in nuts sold in Kunming. Methods A total of 140 nuts were collected from 14 districts and counties in
Kunming. Concentrated nitric acid was used as the digesting solution. The samples were pretreated and digested by
graphite digester. The contents of five harmful elements in nuts were determined by inductively coupled plasma mass
spectrometry, and quantified by internal standard method. Results The detection rates of mercury, cadmium,
arsenic, lead and chromium were 35%, 45%, 65%, 100% and 100% respectively. From the analysis of nut categories,

the detection rate was ranked as sunflower seeds (81.2%)> peanuts (80%)> pine nuts (77.5%)> pumpkin seeds
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(67.5%)> watermelon seeds (61.3%)> pistachios (60%)=raisins (60%)> almonds (58.7%)> walnuts (48.3%). From
the analysis of harmful element content, the detection content was ranked as chromium (0.961 mg/kg)> arsenic

(0.057 mg/kg)> lead (0.053 mg/kg)> cadmium (0.047 mg/kg)> mercury (0.009 mg/kg). The lead content in 2 samples

exceeded the standard limit, and the exceeding rate was 1.4%. Conclusion The content of harmful elements in the

sample is low, but the detection rate is high. Relevant departments should strengthen the supervision and management

of nuts during storage, processing, and packaging process to ensure the food safety and health of consumers.
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F1 5MEETENEEN=6)
Table 1 Recovery rates of 5 kinds of harmful elements (n=6)
P i1 i R ! 2 ’
/(mg/kg) /(mg/kg) [a] i /% RSD/% [a] i /% RSD/% i /% RSD/%
Pb 0.004 0.014 96.2 3.12 95.6 2.67 94.4 2.64
As 0.002 0.007 94.4 1.09 94.4 1.28 932 1.36
Hg 0.003 0.01 86.4 3.65 89.7 2.96 89.1 3.41
cd 0.002 0.007 100.95 2.89 101.4 3.45 100.8 2.96
Cr 0.002 0.007 80.6 2.08 87.1 1.61 89.0 1.43
*2 AEMEXSHEETRSRERR
Table 2 Pollution status of 5 kinds of harmful elements in different regions
2R Cr/(mg/kg,%) As/(mg/kg, %) Cd /(mg/kg, %) Hg/(mg/kg, %) Pb/(mg/kg, %)
i 1.0869/100 0.0195/90 0.0408/30 0.0052/20 0.0377/100
Ak 1.0647/100 0.2137/100 0.0354/40 0.0005/10 0.0459/100
FAE 1.0170/100 0.0323/90 0.0966/40 0.0056/10 0.0443/100
3] 1.0710/100 0.0198/80 0.0282/40 - 0.0525/100
R 1.0129/100 0.0131/80 0.0105/20 0.0098/10 0.0500/100
AN 1.0012/100 0.0252/90 0.0237/50 0.0061/10 0.1704/100
[2)2 1.0844/100 0.0442/90 0.0380/30 - 0.0440/100
BT 0.8721/100 0.0224/90 0.1175/50 0.0085/10 0.0340/100
) 0.8807/100 0.1768/90 0.0331/30 - 0.0525/100
T 0.8298/100 0.0190/80 0.0124/30 - 0.0429/100
Fal 0.8608/100 0.0267/100 0.1091/40 0.0164/10 0.0449/100
HwT 0.8898/100 0.1499/90 0.0168/30 - 0.0421/100
B3 0.8845/100 0.0148/100 0.0453/40 0.0062/10 0.0339/100
HR 0.8973/100 0.0244/100 0.0566/50 0.0683/40 0.0514/100

T FIRBIRRR & O3

(mg/kg)/K R (%), < AR KL
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Table 3 Pollution status of 5 kinds of harmful elements of different types of nuts

ZFR B () Cr /(mg/kg, %) As /(mg/kg, %) Cd/(mg/kg, %)  Hg/(mg/kg, %)  Pb/(mg/kg, %)
LN 16 0.8355/100 0.0321/75 0.1979/87.5 0.0482/25 0.0308/100
ik 14 0.9256/100 0.0082/64.3 - 0.0020/14.3 0.0432/100
A 16 0.8322/100 0.0142/100 0.1395/100 - 0.0320/100
TR 14 0.9021/100 0.0339/100 0.0005/21.4 0.0060/7.1 0.0346/100
iR 16 0.9154/100 0.0067/93.8 0.0730/100 0.0074/12.5 0.0419/100
MR T 16 0.9412/100 0.0187/100 0.0040/25 0.0123/12.5 0.0525/100
AT 15 0.8483/100 0.0297/100 - - 0.0764/100
[ 15 1.4844/100 0.3843/100 - 0.0004/6.7 0.1437/100
w1 15 0.9588/100 0.0046/86.7 - 0.0042/6.7 0.0322/100
T A EE R A (ARG 2., - AR A
R4 HWBERHRBSHEELRESE
Table 4 Contents of 5 harmful elements in 140 nut samples

A Cr As cd Hg Pb
& BEE Bl /(me/kg) 0.6604~2.0307 0.0003~2.0390 0.0004~0.7994 0.0055~0.5126 0.0150~1.0746
¥/ (mg/kg) 0.961 0.057 0.047 0.009 0.053

K %/% 100.0 90.7 37.9 9.3 100.0

HEBREE /% - - - - 1.4
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