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Abstract: The purpose of this study is to determine the quantity of selenium in grains by hydride generation-
inductively coupled plasma mass spectrometry. Two sample preparation methods, beaker and microwave
digestions, are compared and the former shows better result. The optimum condition for hydride generation
is 4.0 M for HCI, 3% for NaBH, with the sample flow of 0.6 mL/min. The detection limit is 0.02 pg/kg(3c)
and improved by 10 times. Isobaric interferences on Se is removed by Octopole Reactoin Cell and H, (3.8
mL/min) shows better performance over He. However, in case Br exists in a matrix, H, could induce interferences
on m/z 80 and 82 (**[BrH]" and ¥[BrH["). The accuracy of this experiment is examined successfully by analyzing
several reference materials. The results for several domestic grain analysis show that the concentrations are
between 12.7 pg/kg and 29.6 pg/kg.
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Table 1. Isobaric interferences of various species on Se in

ICP/MS
Abundance
Isotope %) Interference
"Se 0.89  BArAr', Ge", 'Cl,, “Ars?
6Ge 937 40A136Ar+’ JsAr2+, 76Ge*,40A1365+, 31P214N+
77Se 7.63 40Ar36AI.H+’ 38AI2H+, 4OAI.37CI+
8Se 23.77  “ArSAr, K, 31P,1%0"
80Se 49.61 40AI'2+, SQKr+’ 79BrH+
82Ge 873  AnH,", 2CSCL", #S'°0,", S'BrH*
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Table 2. The optimum condition of ICP/MS

Plasma Condition

RF power(forward power, W) 1500
Plasma gas (L/min) 15.0
Carrier gas (L/min) 0.9
Makeup gas (L/min) 0.15
Sample flow rate (mL/min) 0.40
Collision gas, H, (mL/min) 3.8
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Fig. 1. Calibration curve for "Se with He as a collision gas
in ORC-ICP/MS.
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Fig. 2. Calibration curve for "Se with H, as a collision gas
in ORC-ICP/MS.
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Table 3. Comparison of % recovery for two sample preparation methods-beaker and microwave digestions

Beaker digestion

Microwave digestion

Spike concentration -
Experimental value

% Recovery

Experimental value % Recovery

(ng/ke)
(ng/kg) average + SD* (ng/kg) average = SD
7.04 6.36 903 £5.2 4.00 56.8 £ 10.3
11.42 10.61 929 + 4.6 8.54 74.8 £ 83
23.86 2297 96.3 + 3.8 20.49 859+ 7.1

9SD; Standard deviation
Number of measurement; 3
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Table 4. The optimum conditions for hydride generation

ORC-ICP/MS
RF Power (W) 1500
Carrier Gas (L/min) 0.1
Makeup Gas (L/min) 0.95
Sample flow rate (mL/min) 0.60
H, gas flow rate (mL/min) 3.8
NaBH, (%) 3.0
HCI (M) 4.0
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Fig. 3. Generation of *[BrH]" and ¥[BrH]" from Br with
H, collision gas in ORC-ICP/MS.

| AL 1,00~50.0 pgkg Se EF=& NS AL&39] T
1 A3} HGE AH-3E we] 2ls7t A sz 44
A ek 109 v o] TSI S-S R U E
TRV EESE A5 e HojR= Helt)

34. Br DIE2lA9| 7Y

v EY 29 JEFS golr7] 84 50 pgkg Br
EF & tiste] AR Bokth 1 A Fig. 300
Al Bl A o] FE7IAE HE AHESHR S vl
PBr'HYS} 'BrH 7 A E S & S Ak 9] 3@]'6]'2
Eo] EF=nt YelA *@“El% Z1A o™ F
AA AFE = ANAE &7 Y5t F& Hl
AFLHA] ks U_H(I:EL‘ HeE A1&39 & U—H)—E? %=
ARl B mz 82014 AB7F A7IA = AeR B
of o] 7Hd-2 FEAA T4 TEZIA ] whg ol
ol A7) = Ao weke 4= 9l

b AYES £ sk A4S, EZ 2 v|gke]
Brolgte EgH ZA$-oe me7l 8004 825 AHE-s)
= AL Fal= o] b W & Algajol srhd

Fa7t obd Xedt 22 %%71 ﬂl%i AF‘loMUr 79
9} 818 EUH sl 48
3t BAYS sAY
W EZ 2] AAE 3l Hj—% HHZ%]?‘SHO? & Zlojt}.

35. A|l2 & Selenum &4

A HG-ICPMSeA Aol £3589 1~50 pg/
keoll 8t AAFAL AR ol o] FFAFRYE
0.9996 ©]Ath(Fig. 4). e Ao U2l o
ate] "Se~"8Se7HA] F& A S HAFA O 7]
o A= MSedl] tiSt HAFA ShRE HAT o] & u}



140 Minkyung Kim, Jinok Jung and Yong-Nam Pak

15000
%)

o 10000
(@]

5000

0

0 20 40 60
Conc. (ug/kg)

Fig. 4. Calibration curve of Se with Hydride generation ICP/
MS for *Se. R* = 0.9996.

Table 5. Analysis of NIST SRMs and KRISS white rice

Ref. value Experimental value
(mg/kg) (mg/kg)
NIST SRM 1575 0.099 £ 0.004 0.094 £ 0.008
NIST SRM 1577 0.73 £ 0.06 0.71 = 0.01
KRISS 108-01-001 below 0.060 0.015 = 0.03

Number of measurement; 3

Table 6. Mean total Selenium content in Korean cereals

Sample Se Conc. (ng/kg)
Black rice 29.6 £ 0.1
Sorghum 26.6 £ 0.2
Glutinous rice 214 £ 03
White rice 172 £ 1.8
Brown glutinous rice 127 £ 04

Number of measurement; 6
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