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Abstract: In this paper, inductively coupled plasma mass spectrometry (ICP-MS) was used to analyze cadmium, lead, chromium and
arsenic in rice which were collected from five major rice producing areas of Heilongjiang (Chahayang, Wuchang, Fangzheng, Xiangshui and
Jiansanjiang). The contents of the four elements (cadmium, lead, chromium, and arsenic) were tested and analyzed, and the exposure to four
elements in rice was evaluated by monthly intake value (EMI) and lead exposure boundary ratio (MOE) for the residents in this area. The results
showed that the measured average contents of four element (cadmium, lead, chromium, and arsenic) were 0.85x10” mg/kg, 0.40x10” mg/kg,
1.07x10"" mg/kg and 1.14x10™" mg/kg, respectively, and the coefficient of variation range is 0.32~2.53, which is within the national standard.
The exposure boundary ratio of lead in the population of Heilongjiang province was 45.06~982.48; the monthly intake of cadmium, chromium
and arsenic were measured to be 0.17~3.22 ng/kg-BW, 11.77~26.49 pg/kg:BW and 22.596~31.394 pg/kg-BW, accounting for 0.6%~12.8%,
46.7%~92.2%, 1.5% ~ 2.1% of the JECFA prescribed limits respectively, which did not exceed the JECFA prescribed limits. The content of
cadmium, lead, arsenic and chromium in rice in the five major producing areas of Heilongjiang province and the population intake are generally
at a safe level.
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Table 2 Cadmium and Lead Contents of Rice in Heilongjiang Province (mg/kg)

R 3%, Pb SLE BRF2H cd B T AH
FoAPa 0.08x107+0.08x10" ™ 0.01x102~0.03  1.09 0.07x102£0.09x102°  3.96x10~0.03x10™" 1.15
e 0.14x107'£0.10°  0.01x107~0.04  0.74 1.28x10%£1.46x10%*  5.48x10°~0.56x10"" 1.14
ik 0.06x10'£0.01°  1.87x10°~0.07 253 0.24x107£0.39x102°  1.88x10°~0.12x10™" 1.57
w7k 0.79x10%£0.01"  0.01x102~0.03 131 0.29x10%£0.30x102°  0.50x10°~0.11x10"" 1.06
#=0T 0.67%107£0.59x10-*°  0.01x107~0.02  0.89 0.12x10%£0.14x102°%  1.49x10°~0.06x10™" 1.09
Bt 0.85x1072£0.01 1.87x10°~0.07  1.26 0.40x107-£0.81x107 3.96x10~0.56x10™" 2.01
X3, Cr SoAEd RRAEK As oA EREHK
Fobra 1.15x107£0.98x10" ™ 0.01x10'~026  0.85 1.14x10+0.06* 0.01x10"~0.25 0.55
A% 118x107+0.94x10"® 0.03x10'~031  0.79 1.25x10+0.04° 0.68x10"'~0.21 0.35
FiE  053x10'+0.92x10"°  0.01x10"'~044 173 1.14x10'+0.06* 0.01x10"~0.22 0.56
K 172x10743.06x107"%  0.03x107~049 177 1.03x10+0.03° 0.01x10"'~0.16 0.32
#=oL 0.77x10'40.59x10"® 0.01x10'~022  0.76 1.15x10+0.03° 0.08x107~0.19 0.33
Bt 1.07x10'£1.60x10"  0.01x10'~049 148 1.14x107'+0.05 0.01x10"~0.25 0.44

E: AR FERATAREZER (p<0.05).
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Ak AN E EMLIH TR, 4550005 3 PR

FH 3 AN SR VTS o R I OROK (R R R a1 5
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Table 3 Risk assessment results of cadmium and lead exposure in rice (ng/kg-BW)

cd Pb
H[X HFABNE & PTMI & 4 H/% REAR
Child  Adult Child Adult Child Adult
Hoifa 0.17 0.19 0.60 0.70 87.03 305.49
E s 2.82 322 1130 12.80 45.06 158.16
7 iE 0.54 0.62 2.18 248 279.91 982.48
wh7k 0.63 0.72 2.54 291 85.17 298.97
feud 0.28 032 111 1.29 7035 25047
Cr As
B[R HFAEANE & JECFA HLE & 9 /% HEABNE & JECFA LB 2+ %
Child  Adult Child Adult Child Adult Child Adult
Hopfa 2324 2649 80.90 92.20 25.09 28.59 1.60 1.90
E s 23.03 26.25 80.20 91.40 27.54 31.39 1.80 2.10
FiE 11.77 13.41 41.10 46.70 25.00 28.54 1.60 1.90
wh7k 2236 2548 77.80 88.70 22.59 25.75 1.50 1.70
#=ir 17.10 19.49 59.50 67.90 25.30 28.84 1.60 1.90
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