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Determination of inorganic and organic selenium in food by high performance
liquid chromatography-inductively coupled plasma mass spectrometry
ZHANG Ying, YANG Qing-qing, SONG Yi, WEN Sheng, HUANG Wen-yao
(Hubei Provincial Key Laboratory for Applied Toxicology, Institute of Health Inspection and Testing,
Hubei Provincial Center for Disease Control and Prevention, Hubei Wuhan 430079, China)

Abstract: Objective To establish a method for the determination of inorganic and organic selenium in food by high
performance liquid chromatography-inductively coupled plasma mass spectrometry ( HPLC/ICP-MS ). Methods
Inorganic selenium was extracted by ultrapure water. Dialysis effect was used to remove sample matrix, inorganic selenium
was separated and detected by anion exchange chromatography-inductively coupled plasma mass spectrometry. Results
The detection limit of Se (IV) and Se (VI) were 6.67 and 9.95 wg/kg, the recoveries were 70.2% -108. 1% and
73.2%-116.9% . Conclusion This method could be used for the determination of inorganic selenium and organic
selenium in selenium-enriched food.
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B, mA 20 mlEE 4 KIR S S, T 90 C 44 F K
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411 2% £ : Hamilton PRP-X100 43 #7 4% 1 131 41
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Table 1  Operation parameters for ICP-MS

Fmitt  HHINRE FEFAWHE FAARE B
/(m/z) /W /(L/min) /(L/min) /(L/min)
78 1 400 18.0 0.98 1.8

2 BHRESH
2.1 VRS Y Lk K R B Y 5

AR A S mmol/L 7B R B Hh i 2%
F I 5 51— 5 10 pH (B, R A B 1% A1 4 3t 43 B 1
PR AL 1 I 76 5 AL [ B 38 R 5 43 B G A% B 4 7R | -
G - FFY TG % 2 e 4 R A0 A A% 3R AR, /E R R pH
R NS i N U P o £ 5 2 W N L R i 1
TN pH (B 25 10 4 B AR AR KL IR
AR FH R A8 R A0 K RS pH (E, AR TR 1 5 3 A
pH {H T 4% Rl A % 745 14 5 5 1 ) DL 1L 1,

24 pH =3.0 B, fiff 1 B 2 R | L-A - F 32 Al 4% 2f
I A R A (IV) = % W 4 . pH (B 72 #7 1% K,
A e 4 1 AT L7 - Y SR 06 20 o 2 i 7 8 40 i85, 1L
-5 - YR 1 2 e 420 R R ( TV ) 628 47 8K R R 5%
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Figure 1  Effect of pH of mobile phase on the retention time BT YW EEL S EE A E T /KE
of 5 selenium species MG 2 S R IV S PR AR, A AL TG = R A AR 1 R AR 5
190 000
170 000 L-if- PR BEARAR 2 e 2R
150 000
130 000 V)
) 110 000 W%
5 90000
i
B 70000
50 000
WAREER Hili(VI)
30 000
10 000 U A
0
210 000 bbb
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
£R B B 1] /min

P2 5 A e A A o VA €% &

Figure 2 Chromatogram of 5 selenium species standard solutions
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Table 2 Effect of different extraction agents on recoveries

R MR
wes GO0 e e
Wi(IV) 0.1 mol/L A& fk4h 80.0 78.8 98.5
Wi(VD) 0.1 mol/L S & fk4h 70. 0 67.9 97.0
i (IV) 0.1 mol/L £ 80.0 59.1 73.9
i (V1) 0.1 mol/L £ fin 70. 0 42.7 61.0
il (IV) K 80.0 80. 8 101.0
i (V1) K 70. 0 68. 1 97.3

BEAR—F, WA 3. BT 2 1 BB A AR
(I SE MR AR /DN SOAS BIF 50 R FH RS 0 54 O 200 D (Y
BT

F 3 IR AT X AT RO Y S R

Table 3 Effect of different molecular weight cut-offon recoveries

Jinds i W 7 EF
|54 E/D ;75
BESTR L /(pg/ks)  /(pe/kg) /%
i (1V) 80.0 48.7 60.9
200
i (VT) 70.0 41.3 59.0
A (1V) 80.0 47.9 59.9
500
i (V1) 70.0 42.8 61.1
i (IV) 80.0 49.2 61.5
1 000
i (V1) 70.0 40.1 57.3

FE A [A] 9 325 I i) (5 Mt — k) X 3 BT 2%
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Figure 3 Effect of dialysis time on recoveries
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DAAS e J3E 03 0ee 1 AR () Xk 7 Jo 4 R JRE () 22 il A
MEM L, WHRARIFMAEXR, RIEEHERILIL
S/N =335 K R (LOD) &5 2R L3 4,
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Table 4 Linear equations, correlation coefficient and

limits of detection of Se(IV) and Se( VI)

il B 25 iR MK ZH r LOD/(png/kg)
i (1V) y =134.5x +290. 4 0. 999 6. 67
i (VT) y=212.5x -2516 0. 998 9.95

2.4 FESIAR A1 56

PEPEA I AH AR 19 A i, #2 B8 GB 5009. 93—
20107005 J A LTI TV ) AR (VT) & fk 2 5% 1Y
RE 25 FRE B, SR FERR A o X 7 1 14 o G
A % 1 BEATIRAIE . 3 A 3 Rk 18 7K F- 11 TG AL
G TES 5 s 7 8 AL, 2 B o ) 2% ok AR Ak 3L S R AT RS %
JiE R ] i R AR By, 45 R UL SR S LA (TV) AN (VI [y
(] g R B A 70.2% ~ 116. 9% , — % (¥ X 47 1

M 2% (RSD ) $ /T 15% . #B 53 K (1 2025 Flj#
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Table 5 Recoveries of selenium species
fili (V') il (VT)
B it xR RSD Jmbrik PR RSD
/(pg/ks) /% /% /(pgkg) /% /%
10.0 88.2 13.1 10.0 75.1 12.6
3% 50.0 95.3 6.9 50.0 102. 4 9.5
200.0 108. 1 7.3 200.0 98. 4 4.6
10.0 107.3 6.3 10.0 105. 8 6.3
IR K 50.0 110.5 5.6 50.0 100. 6 2.0
200.0 103. 8 3.0 200.0 103.9 1.8
10.0 70.2 11.0 10.0 81.2 11.5
ak 50.0 81.0 6.4 50.0 75.4 10. 6
200. 0 81.1 5.5 200.0 73.2 4.0
10.0 106. 1 9.2 10.0 92.0 10.0
Jeofe 50.0 80.6  12.1 50.0 1112 11.2
200. 0 85.1 10.3 200. 0 98.7 2.7
10.0 88.7 14.2 10.0 92.7 10. 4
WA 50.0 78. 8 2.8 50.0 98.6 10.9
200. 0 72.9 2.5 200. 0 97.5 6.2
10.0 76. 4 10.1 10.0 116.9 14.3
X 4 50.0 105. 4 6.2 50.0 86. 6 13.9
200.0 95.5 5.9 200.0 111.2 3.5
10.0 97. 4 8.2 10.0 97.5 11.3
oK 50.0 103.3 3.0 50.0 107.7 5.6
200.0 102.2 1.8 200.0 95.8 2.6
TE R R (TV) ARG (V) A B2 O R H

2.5 FE&R I

AR IR 56 SR FH A 5 o 2% TG AL B i ok 4
A MU Wb 4 B e X T 3 W SE Y
B S UEAT R, 5 SR 0L 3 6, e B Y A N
Fi B8 GB 5009. 93—2010""" J5 v #F 47 P ¥k & 42 ) &
M8, JCHLA & B A5 36 3 W@ ¥ fE. M
6 6 1T LUA B R AR A2 5 R Al i A IR N
EER IR

6 BRI AR
Table 6  Determination results of inorganic selenium in selenium-enriched food

B JExi] fili (IV') fili (V) TCHLAN EERIR T} T HLARG

/(png/kg) /(ng/kg) /(pg/kg) /(ng/kg) /(ng/kg) /%
FRlipans 1 500. 61 210.23 99. 89 310. 12 1 190. 49 20.7
i 1729. 62 313.10 122. 82 435.92 1293.70 25.2
Tk 504. 36 68. 61 26.26 94. 87 409. 49 18.8
B 964. 40 131.78 76. 10 207. 88 756. 52 21.6
(=3 3 931.87 411.59 210. 92 622.51 3 309. 36 15.8
A 4 642.21 60.75 39. 69 100. 44 541.77 15.6
[ZRIENS 1712.75 158.97 57.94 216.91 1 495. 84 12.7
GRSV 2 163. 88 268. 67 135.91 404. 58 1 759. 30 18.7
Y R 315.27 48.75 21.85 70. 60 244. 67 22.4
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