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Comparison of determination of trace selenium and chromium in rice by
normal mode and eight-pole collision/reaction pool inductively
coupled plasma mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of trace selenium and chromium in rice by
octopole reaction system (ORS)-inductively coupled plasma mass spectrometry, and compare the results and the
difference between the normal mode and the ORS mode. Methods In ORS mode, shielding torch technology
combined with helium collision reaction pool was adopted to eliminate the interference of “’Ar'*C" on *Cr, *Ar’Ar*
and *’Ar*®Ar* on "®Se. Isotope **Cr and "®Se with higher abundance were selected for determination. In the normal
mode, the isotopes with less interference of isotopes (*>Cr and *?Se) were selected for determination by adding
internal standard online to correct the matrix interference. Results The detection limits of **Cr and *?Se with no gas
mode were 0.059 pg/L and 0.023 pg/L, while the detection limits of **Cr and ®Se with ORS mode were 0.027 pg/L
and 0.012 pg/L. In ORS mode, **Cr and "®Se had good linear relationship within the concentration range of 0—

100 pg/L, and the correlation coefficient were greater than 0.9998. Conclusion It is feasible to determine rice
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samples with high content of chromium and selenium in the normal mode, and the determination results are more

accurate and reliable in the trace sample analysis with ORS mode.

KEY WORDS: inductively coupled plasma mass spectrometry; collision/reaction system; rice; selenium; chromiun
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Table 1 Microwave digestion procedure

HIR B/ C PRI ] /min
1 120 5
2 170 5
3 200 15

23 ICP-MS Y T1E&H

R 538 (No gas)FAlfHE [z i ith (ORS)2 Fisi =47 o0
FOH, 2 SR TAES SN2 2 iR,



5 20 3]

Pettife, S WA R RIEE it FL SRR 45 1 A T 0 S RO R B R A AR 7229

#*2 ICP-MS ({FETIESH
Table 2 Condition and parameters of ICP-MS

S S LRI Tl A3 27
MIPRIE Y 1500 1500
REEHEFLAE/mm 1.0 1.0
TR FLAE/mm 0.4 0.4
RAEGEE /mm 7.5 7.5
A H/(L/min) 0.85 0.85
AMES /(L /min) 0.20 0.20
P HI A M /(L/min) 15.0 15.0
Z/A/(mL/min) 0 43
Bl A F1/V -30 -40
iz VA% -50 -60
Deflect HL[£/V 10 0
Plate Bias HiJ/V -35 -60
J\MH RF/V 180 180
VAN S Tt A -8 -18
EEE[IRV%1 10 10
FRSF I ] /ms 500 500
EiV-R/€ 1 3 3
3 BR5HH
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Table 3 Determination results of ICP-MS with No gas and ORS mode (n=3)
i R R 5% {5 /(ng/g) SEHI{E/ (ng/g) RSD/% FRUEE/ (ng/g)
No gas 39.2 51.3 48.5 36.8 55.2 45.6 46.1 6.5
Se 61+15
GBW ORS 60.6 58.7 56.9 62.5 66.8 59.4 60.8 3.2
1001
0010 No gas 72.1 67.1 79.6 69.8 74.9 66.4 71.7 4.6
Cr 96+14
ORS 83.6 88.4 92.8 91.5 82.7 84.6 87.3 3.9
No gas 15.2 214 16.8 13.2 22.9 16.8 17.7 3.4
Se 30
GBW ORS 24.9 31.1 26.5 28.2 29.3 322 28.7 2.5
10044
Nogas 1682 161.4 154.2 144.6 155.9 161.9 157.7 7.4
Cr 170450
ORS 180.2 161.5 166.8 172.9 178.4 168.5 171.4 6.5
4 NEMIRT A2 M Bl R R
Table 4 Linearity range and the detection limits of ICP-MS with No gas and ORS mode
[ 5y [RIf3 % By ZNVEVE R/ (ng/L) MR r K6 H BR/(ug/L)
825e Y=0.3164X+ 0.00065 0~100 0.9997 0.023
No gas
3Cr Y=3.3349X+0.0014 0~100 0.9999 0.059
8Se Y=0.4428X+0.00064 0~100 0.9998 0.012
ORS
2Cr Y=4.0472X+0.0138 0~100 0.9999 0.027
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(relative standard deviation, RSD)} 5.6%~8.8%, & il fi
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Table 5 Precisions and recoveries test of the method(n=3)

No gas ORS
JLE  AJKME/(ng/g)  SNbRE/(ng/g)
M {E/(ng/g) RSD/% /% MEME/(ng/g) RSD/%  BICER/%
50 413 8.8 82.6 45.5 6.5 91.0
Cr 98.2 100 89.5 7.2 89.5 93.6 52 93.6
200 188.2 5.6 94.1 189.8 4.6 94.9
25 17.6 7.9 70.4 222 6.8 88.8
Se 526 50 42.8 6.6 85.6 50.6 49 101.2
100 92.4 6.4 92.4 94.7 32 94.7
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Table 6 Testing results of chromium and selenium content in
rice samples
3l KK /(ng/g) EIR A (ng/g)
7e it
Cr Se Cr Se
L 133.2 425 145.4 102.6
i) 102.6 49.4 120.5 93.2
g 178.9 39.6 165.4 88.6
Ly AU 119.6 46.5 114.9 111.5
] 161.6 33.8 178.7 124.5
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