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Monitoring and analysis of lead, cadmium, mercury, arsenic and inorganic
arsenic pollution in marketed kelp sold in Rizhao city from 2017 to 2019

YANG Yu-Feng, LI Li-Li, CHEN J jan-Wen', QIN Peng, XIONG Jie

(Rizhao Center for Disease and Prevention, Rizhao 276826, China)

ABSTRACT: Objective To investigate the pollution contents of lead, cadmium, mercury, arsenic and inorganic
arsenic in the kelp sold in Rizhao. Methods Random sampling was conducted in farmers' markets, supermarkets
and canteens in cities and counties. The contents of lead, cadmium, mercury, and arsenic in commercial kelp were
determined by inductively coupled plasma mass spectrometer (ICP-MS), the contents of inorganic arsenic were
determined by liquid chromatography-atomic fluorescence spectrometer, and the detection results were compared and
analyzed according to the classification of wet, light-dry, and salt-dry kelp samples. Results The contents of lead,
cadmium, mercury, arsenic and inorganic arsenic in the 3 categories of samples were consistent from year to year.In
the same year, the average contents of lead, cadmium and arsenic were wet<salt-dry<light-dry. The average value of
mercury content were wet <salt-dry and light-dry, and there was no significant difference in mercury content between
salt-dry and light-dry samples.The content of inorganic arsenic in wet samples was all qualified, but the qualification
rates of dry and salt samples were low. Conclusion The contamination of lead, cadmium, mercury, arsenic and
inorganic arsenic in kelp is widespread, so the difference of the contents of lead, cadmium, mercury, arsenic and

inorganic arsenic in kelp should be paid attention to in the supervision and safety risk assessment.
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Table 1 Distribution of lead content in 271 kelp samples
(oAb s Kdhd(n)  TEEE/(mgkg) FIHME/(mgke) POIEU(mgke)  AREEE(n) B %
s 36 0.032~0.126 0.098 0.101 / /
2017 41 w®T 30 0.654~2.542 1.026 1.237 12 40.00
HT 38 0.325~1.264 0.845 0.890 32 84.21
find 30 0.036~0.148 0.101 0.126 / /
2018 41 w®T 30 0.676~2.268 1.263 1.168 11 36.67
HT 32 0.352~1.783 0.896 0.912 28 87.50
pind 26 0.078~0.196 0.102 0.121 / /
2019 4EEE w®T 20 0.745~2.634 1.244 1.302 7 35.00
HT 29 0.411~1.827 0.856 0.913 26 89.66
F2 2N BEHHRPREENHER
Table 2 Cadmium content distribution in 271 kelp samples
Kb 432 K K (n) TR/ (mg/kg) E-HMi/(mg/kg) AL (mg/kg)
piTa 36 0.006~0.034 0.021 0.026
2017 A% wT 30 0.335~0.621 0.394 0.398
ST 38 0.134~0.294 0.221 0.179
i 30 0.008~0.032 0.023 0.028
2018 4 wT 30 0.233~0.672 0.441 0.421
5T 32 0.174~0.275 0.223 0.214
% 26 0.006~0.039 0.025 0.029
2019 4EfE wT 20 0.324~0.605 0.367 0.375
T 29 0.164~0.258 0.212 0.217
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0.005. 0.004, 0.006 mg/kg, ¥R THEMIIME A 0.038. 0.042,
0.036 mg/kg, EhTHEMIBIME A 0. 035, 0.035. 0.032 mg/kg.
e —AF R, HORO P HEBE: B<hT . ®T
(F=387.24, P<0.05), MithT . IR TR REEES AL
F(F=2.46, P>0.05). T A R 8ok & S o 0.5 mg/ke
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FER—4F B Fp i R <<k T (F=102.72,
P<0.05), VUBp&EH 1.5 meg/kg ARESIE TSR &,
TR S ICHLEN S AR R 100.00%, THRT . TR
TCHURN & B R R R (=17.67, P<0.05).
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Table 3 Mercury content distribution in 271 kelp samples

T dit 432 Ko 5 5 (n) & 1 Bl /(mg/kg) 44/ (mg/kg) Fr A4/ (mg/kg)

birs 36 0.001~0.015 0.005 0.006

2017 4 HE wT 30 0.012~0.106 0.038 0.040
BT 38 0.008~0.098 0.035 0.036

piTa 30 0.002~0.012 0.004 0.005

2018 4R wRT 30 0.005~0.097 0.042 0.038
BT 32 0.005~0.099 0.035 0.033

A 26 0.003~0.020 0.006 0.004

2019 ¥ wT 20 0.012~0.105 0.036 0.032
HT 29 0.006~0.086 0.032 0.031
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Table 4 Distribution of arsenic and inorganic arsenic in 271 kelp samples
SR A B I (me/ke) IR (mg/kg) TEHLRASIN R () TCHLAR 5 i E F (me/kg) SHERRELEL() BHEE%
iTe 36 0.35~24.33 8.36 22 ND-0.82 36 100.00
2017 4EBE T 30 3.86~87.32 35.36 30 0.12-4.26 24 80.00
HT 38 1.21~60.28 23.64 32 ND-3.12 30 78.94
T2 30 0.31~19.66 7.45 18 ND-1.22 30 100.00
2018 4R T 30 4.15~89.73 44.12 30 ND-4.02 23 76.67
HT 32 3.23~93.15 33.04 32 0.10-4.67 30 93.75
i 26 0.26~20.84 6.23 16 ND-1.05 26 100.00
2019 4E1 T 20 3.22~84.65 37.45 20 0.22-2.86 18 90.00
HT 29 2.45~76.02 35.08 29 0.19-3.07 25 96.21
T ND: NF IR B BR .
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