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Deter mination of cadmium content in rice from Wuhan market using graphite
furnace atomic absor ption spectrometry

CHEN Lu', CHEN Ji-Wang" *", LIU Shan-Shan', HUANG Di', WANG Hui-Ping', DING Wen-Ping"

(1. College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2. Hubei Collaborative Innovation Center for Processing of Agricultural Products, Wuhan 430023, China)

ABSTRACT: Objective To investigate the method of graphite furnace atomic absorption spectrometry
(GFAAS) to determine the cadmium content in rice, and its application in rice from Wuhan market. M ethods
Rice was digested by wet digestion for sample pretreatment, the detection limits, precision, repeatability, and
recovery rate of GFAAS method were determined under preferred conditions. Results The detection limit of
GFAAS method to determine the cadmium content in rice was 0.051 ug/kg and the recovery rate was 98.85%
under the preferred sample pretreatment conditions, including 1 g rice, 10 mL nitric acid digestion reagent, 2
mL hydrogen peroxide, and 12 h of digestion time. The cadmium content of indica rice was higher than that of
japonica rice, and the cadmium content of glutinous rice was higher than that of japonica rice. The cadmium
content of rice produced in Hunan, Hubei, and Jiangxi province was higher than that in Jilin and Heilongjiang

province. Conclusion This method to determine the cadmium content in rice is accurate and has lower test
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error and better repeatability under the preferred sample pretreatment conditions, and it can be utilized to
determine the cadmium content in rice.
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: 10 mL V— (mL);
100 mL , (0.5 mol/L) m— (2)
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Tablel Thetemperaturerising program of graphitefurnace GFAAS
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F2 AFBFEFRBCENKEIR (n=6)
Table2 Detection limit of GFAAS method (n=6)

T4 AZRPERFRVCEEEM (n=6)
Table4 Repeatability test of GFAAS method (n=6)

A (ng/L)
1 0.107 5.440
2 0.108 5.501
3 0.106 5.389
4 0.106 5.389
5 0.107 5.440
6 0.107 5.440
33 RBEERE
A B
3 3 ,A B (RSD)
1.090% 0.471%, RSD 5%,

*3 ABRFEFRECENEZEE (n=6)
Table3 Precision of GFAAS method (n=6)

(g (ng/mL)
0.000 0.021 0.178
1.010 0.098 5.509
1.012 0.099 5.578
1.038 0.097 5.447 0.102 0.018
0.993 0.098 5.509
0.995 0.096 5371
0.992 0.095 5.301

#=5 ABRPEFRECENEKRE (n=2)
Table5 Recovery rate of GFAAS method (n=2)

(ng/mL) (ng) (ng/mL) (%)
0.522 3.000 3.403 96.031
A 2.002 3.000 5.101 103.302
B 2.015 3.000 4.934 97.233

A B
cd (ng/mL) Cd (ng/mL)
1 2.224 4.999
2 2310 4.999
3 2.076 5.077
4 1.992 5.085
5 2.433 5.208
6 2.212 5.236
X( ) 2.208 5.101
D( ) 0.024 0.024
RSD( , %) 1.090 0.471
34 EEEMKE
4 4 , 0.102,
0.018, 0.02, ,
35 fAREIERIKLE
5, 5 ,
98.85%,

36 RNHEAKBS BT

31,
GFAAS , 6
K-S : P>0.05,
, 0.4~221.5 pg/kg, 3
(200 pg/kg),
9.67%,
, 0.4~220.4
ng/kg, 50.8 pg/kg,
10.9~221.5 pg/kg, 118.6 pg/ke,
22.6~212.1 ng/kg, 107.3 pg/ke,
123.4~221.5 pg/kg, 184.2 pg/kg,
0.4~183.4 ng/kg, 68.8 pg/ke,

(P<0.01);
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#*6 AR, MIEE. FHAKPESE (n=3)
Table6 Therice cadmium content of different varieties, origin and processing stage (n=3)
(ng/kg) (ng/kg)
X 104+2.17
Xz 152+4.38
X5 66+2.03
X4 153+1.25
Xs 101.3+£0.93
Xe 74.4+0.67 X 183.3+4.23
X, 221.5+3.56
X5 167+1.14
X5 140.7+2.09
Xs 156+2.88
X3 211+3.28
Xo 157+£2.62
Xio 58+0.54
X 32.8+0.42
X2 10.9+0.09
Iy 189+1.12 A 220.4+2.55
14+0.17
I
1 9+0.08
N 5+0.05
Js 4+0.06 Jo 80+0.94
Js 3+0.04
17
J 3+0.02
8
0.4+0.006
N, 69.9+0.67 N, 123.4+1.82
N, 108.5+2.13 N, 212.14£2.69
N; 22.5+0.75
, , 42.9%(3/7)
[18]
4 % B
65.7~221.5 pg/ke, 143.9 ng/kg, (1)GFAAS
0.4~15.6 pg/kg, 6.9 1g, 10 mL 2mL
pg/kg, 22.6~61.9 2 , 12h
ng/kg, 46.6 pg/kg , (2) GFAAS
148.1 pg/kg  114.1 pg/ke, 0.051 ng/kg, 5
, 10.9 pg/kg 32.8 98.85%,
ng/kg ) A3) GFAAS
) s 94.9 pg/kg, 9.67%
SPSS
17.0 > >

, (P<0.01), ; ;
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