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Determination of S trace elements and 5 heavy metal elements
in selenium-rich rice by microwave digestion-ICP-MS
LUO Ke-li, ZENG Feng-jing, LIU Bing-yang, CHEN Li-yi
(Zhongshan Institute of Food and Drug Control, Zhongshan Guangdong 528400)

Abstract: The method for determination of five trace elements and five heavy metals in selenium-rich rice
was set up by inductively coupled plasma mass spectrometry (ICP-MS), and the content of ten elements in
selenium-rich rice from the market was studied. The optimum pretreatment method was obtained by
optimizing the amount of nitric acid, the amount of hydrogen peroxide and the microwave digestion
procedure, and the quality control sample was used to verification. The results showed that the optimal
pretreatment conditions of the method were: 7 mL nitric acid, heating up time to 20 was Smin and
constant temperature for 5 min, heating up time to 120  was 5Smin and constant temperature for Smin,
heating up time to 180 ~ was 5 min and constant temperature for 15 min. The method was simple and fast,
with a little reagent and good accuracy. It was suitable for simultaneous determination of many elements in
selenium-rich rice; the selenium contents of selenium-rich rice which purchased randomly from the market
were different. There was no obvious positive or negative correlation with the other four trace elements (Zn,
Fe, Co, Mo). The five heavy metals (Pb, As, Hg, Cd, Cr) were within the limits.
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Pb As Hg Cd9 SRM1568B
NIST
1.1.3
50%
Pb 1 000 mg/L
As 100 mg/L
Se Zn Fe Co Mo Hg 1 000 mg/L
Pb As Hg Cd Cr Cd Cr
1 000 mg/L
inductively coupled Se Zn Fe Co Mo
plasma mass spectrometry ICP-MS 100 mg/L
Li® Sc Ge Y In Tb
Bi 10 pg/mL
el Ce Co Li Mg TI Y 1 pgL
ICP-MS
1.1.4
5% Ethos UP milestone
-ICP-MS ED354-iTouch
Agilent 7900
ICP-MS Integral 3
5 Se Zn Fe Co Mo 5
Pb As Heg Cd Cr 1.2 SRAH
1.2.1
1 MP5ER*® 05g
1.1 EHbtR 100 0.5h
1.1.1
7
I mL 25 mL
2
1.1.2
CFAPA- 1.2.2
QC-006B-3 ICP-MS
Se Zn Fe Co Mo 10 1
£1 10 MHTENEMEEMEXRY
Se Zn Fe Co Mo Pb As Hg cd Cr
/(ng/L) 0~50 0~100 0~5 0~50 0~5 0~50 0~50 0~5 0~50 0~50
0.9998 09995 09995 09999 09999  0.9997 09999 09995 09999  0.9999
Li® Sc Ge Y In Tb Bi 1.2.3
3%HNO; 100 pg/L 2
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®2 EBUHBTIERME Cr SRM1568B Se Zn Fe Co Mo
Pb As Hg Cd9
/(L/min) /(L/min)  /(L/min)  /(L/min) /(x/s) 2 _Q_ﬂ:% 5 ﬁ*ﬁ'
He 15 1 1 1 0.1
2.1 FHERA=ERME
1.2.4
GB5009.268—2016
4 7 mL
GB5009.268—2016
5 7 9 mL
ICP-MS 3 7 mL
CFAPA-QC-006B-3
3 HERASMUER
/mL
/ / 7
(mg/kg) (mg/kg) 5 7 9
|Z|<2
Cr 6.15 2 1z 3 5.46 Z=0.50 5.96 Z7=0.14 5.95 7=0.14
|Z|=3
As 0.285 0.014 0.280 3 0.286 3 0.360 3
cd 0.022 4 0.001 3 0.020 7 02225 0.023 7
Hg 0.005 9 0.000 4 0.005 6 0.005 8 0.005 8
Fe 7.42 0.44 6.635 7 7.238 1 7.8819
Mo 1.451 0.048 1.167 8 1.436 3 1.402 3
Zn 19.42 0.26 18.302 3 19.173 2 19.068 6
Se 0.365 0.029 0.321 4 0.334 0 03170
Pb 0.008 0.003 <0 0.007 2 0.005 3
Co 0.017 7 0.000 5 0.0113 0.0175 0.017 4
22 TEHESHRENMHK
GB5009.268—2016 0 1 2mL
3] 4 2 mL
F4 TEUSHERLER
/mL
/ / 7.
(mg/kg) (mg/kg) 0 1 2
|Z|<2
Cr 6.15 2 |z 6.60 7=0.32 6.84 7=05 6.72 7=0.41
|Z|=3
As 0.285 0.014 0.287 7 0.262 2 0.292 7
cd 0.022 4 0.001 3 0.0213 0.020 6 0.021 6
Hg 0.005 9 0.000 4 0.005 5 0.004 3 0.005 7
Fe 7.42 0.44 6.965 6 7.189 0 7.0512
Mo 1.451 0.048 1.450 1 1.463 3 1.415 4
Zn 19.42 0.26 19.1525 18.238 0 19.611 1
Se 0.365 0.029 0.359 6 0.3523 0.398 0
Pb 0.008 0.003 0.004 8 0.003 6 0.006 2
Co 0.017 7 0.000 5 0.0175 0.0139 0.018 5
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5
23 RSB 6 3
x5 MOERIER
/ /min /min
1 1 120 5 5
(GB5009.268—2016) 2 150 5 10
3 190 5 20
2 1 90 5 5
2 120 5 10
3 160 5 10
4 180 5 5
3 1 120 5 5
2 160 5 10
3 180 5 15
#6 TRBCRERIARIEFHNESRELR
/ /
(mg/kg) (mg/kg) = | 2 3
|Z|<2
Cr 6.15 V4 6.82 Z7=0.48 5.36 Z=0.56 6.53 7=0.27
|Z|=3
As 0.285 0.014 0.279 4 0.282 8 0.279 7
Cd 0.022 4 0.001 3 0.019 7 0.022 0 0.022 5
Hg 0.0059 0.000 4 0.005 6 0.005 5 0.0059
Fe 7.42 0.44 7.746 3 6.376 5 7.060 7
Mo 1.451 0.048 1.4818 1.339 8 1.428 1
Zn 19.42 0.26 19.236 6 19.548 9 19.329 2
Se 0.365 0.029 0.3385 0.349 8 0.341 0
Pb 0.008 0.003 0.004 4 0.004 7 0.008 1
Co 0.0177 0.000 5 0.017 3 0.017 0 0.017 6
2.4 FEWIE 3
7 mL 7
F7 FERIESR
/ /(mg/kg) /(mg/kg) Z-
|Z|<2
Cr 6.15 2 |Z| 6’282 o
Z=3 7=0.46
As 0.285 0.014 0.277 7
Cd 0.022 4 0.001 3 0.0232
Hg 0.0059 0.000 4 0.005 7
Fe 7.42 0.44 7.3935
Mo 1.451 0.048 1.4816
Zn 19.42 0.26 19.439 6
Se 0.365 0.029 0.3531
Pb 0.008 0.003 0.007 6
Co 0.017 7 0.000 5 0.017 5
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2.5 HRBUNE 0.06~
7 2 0.30 mg/kg
0.15 mg/kg
4
6] 5 8]
(7] 8
#F8 KK I0MHTEESE mg/kg
Se Zn Fe Co Mo Pb As Hg Cd Cr
1 0.201 1 8.970 2 3 0.003 03374 ND 0.077 1 0.003  0.006 1 ND
2 0.0534 112916 3 0.0030 03743 ND 0.118 8 0.003  0.0050 ND
3 02796 132014 3 0.003 0.547 5 ND 0.116 9 0.003  0.014 1 ND
4 0.0637  14.9318 3 0.0087  0.5453 ND 0.183 2 0.003  0.0673 ND
5 09730  11.5190 3 0.0047 04398 ND 0.139 8 0.003  0.068 0 ND
6 0.228 8 8.913 8 3 0.003 0.494 1 ND 0.165 0 0.003  0.009 2 ND
7 0.1938 129476 3 0.0052  0.5608 ND 0.136 1 0.003  0.0106 ND
1 0.0509  14.086 7 3 0.0212 03795 ND 0.1323 0.003  0.0055 ND
2 0.0596  14.845 1 3 00116 0.6179 ND 0.144 2 0.003  0.1410 ND
ND GB5009.268—2016
1 ICP-MS
1
JICP-MS s U ’ ’
. ,2017, 8(12): 4617-4622.
5 2] : GB 2762—2005[S].
[3] , , ,
1. , 2014, 32(5): 62-66.
[4] : GB 5009.
268—2016[S].
4 [5] , , , ICP-MS
70 Fe Co Mo 35 [7]. ,2012, 30(6): 40-44.
[6] : DB 46/T
5 Pb As Hg Cd 239—2013[S].
Cr [7]
T/HNAGS 003—2018[S].
[8] : GB 2762—

2017[S]. &




