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ABSTRACT: Objective To investigate and analyze the content of cadmium and inorganic arsenic in most cities
and counties in Hainan Province, and evaluate their pollution. Methods A total of 351 rice samples were collected

from 14 cities and counties in Hainan Province from 2020 to 2023, and brown rice flour was made from shelling rice.
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The content of cadmium and inorganic arsenic was measured by graphite furnace atomic absorption spectroscopy and
liquid chromatography-atomic fluorescence spectroscopy (LC-AFS) respectively, the pollution degree of cadmium
and inorganic arsenic in rice was evaluated by single factor pollution index and comprehensive index of Nemerow.
Results From 2020 to 2023, the detected value of cadmium in rice in Hainan Province did not exceed the national
limit, but showed an increasing trend during this period. The average value of cadmium rose from 0.046 mg/kg to
0.092 mg/kg; the excess rate of inorganic arsenic in rice samples from 2020 to 2023 was 4.4%, 5.2%, 4.0% and 5.6%
respectively, and the average range was 0.15-0.19 mg/kg. The cadmium single-factor pollution index of rice was less
than 0.7, which was at an excellent level, the comprehensive pollution index was less than 0.7, and the degree of
pollution was at a safe level. Conclusion On the whole, the cadmium and inorganic arsenic pollution of rice in

Hainan should be kept within a reasonable range, but individual inorganic arsenic pollution has occurred, which

FH15E

needs continuous attention.
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Table 1 Microwave digestion program for rice samples
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Table 2 Grade of the single factor pollution index and Nemerow comprehensive pollution index
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Table 3 Linear equation and correlation coefficient

i H AR Mk HHIE R B
As¥hrifEh 4 Y=3815.0X-3246.1 0.9990
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Table 4 Precisions and accuracies of cadmium

AT E AR 1 2 3 4 5 6
% & /(mg/kg) 0.164 0.172 0.165 0.170 0.168 0.168
SEHE/(mg/kg) 0.168
AHXS s 1 A 2/ % 1.8
[l /% 99.4
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Table 5 Precisions and accuracies of inorganic arsenic

e SIS EE R /(mg/kg) S E/(mg/kg) AHRT R A 22/ % [T /%
SIE RN 0.180. 0.190, 0.200. 0.180, 0.170, 0.210 0.189 7.8

90
Jnbr A 0.367. 0.369. 0.371 0.369 0.5
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Table 6 Results of cadmium and inorganic arsenic detection in rice in Hainan from 2020 to 2023

N i JeALA
. FE L — — - — — —
A B T bR R AL Tl BRI bRk
/(mg/kg) /(mg/kg) "~ 1% /(mg/kg) /(mg/kg) "~ /%
2020 90 ND~0.14 0.046 0 0.0 0.10~0.32 0.15 4 4.4
2021 115 ND~0.18 0.072 0 0.0 ND~0.40 0.16 6 5.2
2022 75 0.01~0.19 0.080 0 0.0 ND~0.28 0.18 3 4.0
2023 71 0.02~0.19 0.092 0 0.0 0.10~0.30 0.19 4 5.6
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25 TEBPE. TESERREN
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FE DL B R R A SR L, RN Mg AT Y
TRBOHATZR AT, SR 8. 1F 351 DA, 247G
T e 4. AT RE S 334 8, 5 S0
95.2%, AbTF M IEREACE RS 151, BB 4.2%, B
PR AR TS Y PR S LR BT A8 EUNT 0.7, 15
PR T2 4K

RT1 BAPHE. TS ES5LEFISRER
Table 7 Cadmium and inorganic arsenic content in rice and
single factor pollution index

15 YL i TCAIL A

Hor I 5 47 /(mg/kg) ND~0.19 ND~0.40

15 Y B /(mg/kg) ND~0.95 ND~2.0
X {E/(mg/kg) 0.072 0.17
67 £/ (mg/kg) 0.084 0.16
ISPN ;] 0.19 0.40
Poo/(mg/kg) 0.13 0.18
Pos/(mg/kg) 0.14 0.19
Pos 3/(mg/kg) 0.14 0.20
Poo 15 44655 0.65 0.90
Pos 15 415 5 0.70 0.95
Pos3 15 Y46 4L 0.70 1.00
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Table 8 Comprehensive evaluation of cadmium and inorganic arsenic pollution in rice

P 30 Py Pyoo Pros PN<0.7 £ 5 /% 0.7<PN<1.0 BE/hiiE/%  1.0<Px<2.0 #ESh /%
0.14~0.43 0.28 0.30 0.36 95.2 (334/351) 4.2 (15/351) 0.6 (2/351)
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