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Determination of Organic Selenium in Food by Inductively

Coupled Plasma Mass Spectrometry
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Abstract: A method was established to direct determination of
organic selenium in food. The organic selenium was extracted by
adding cyclohexane in aqueous solution with pH value of 7.0, and the
content of organic selenium was determined by inductively coupled
plasma mass spectrometry after microwave digestion. In the best test
conditions, the limit of detection and quantification were 0.45 pg/kg
and 1.5 pg/kg. respectively. The recoveries ranged from 93.5% to
103.0%. The method has many advantages such as simple operation,
high precision, wide linear range and so on, and can be used for accu-
rate determination of selenium in food. So it has a wide application
prospect in practical detection.
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FEA B IS B 20% HNO, Bl 24 h, Rk %
TR AN B 4K Ve T A .
1.2 R H&E
L2.1 FERALIR  FRILAWEES B A& 1.0 g F 100 mL =
FaB R 30 mL K FEAMRAIE A 1 mol/L R R % i =X
1.25 mol/L & Ak 8 W IR 19 FE SO W pH E R 7.0.0m
A 10 mL FF 2 g A B A AL L FE 1 500 W Ty 7 i 7 4%
I 20 min, W% R b 227 ML 30 494 I8 305 Ak b s [ 3k PR R AR
IR —K A It B2 A BLAH 34 [R) 0 A 0 vh s oF B A I O e 28
BOR A R S TR R IR R 2 90 CHEIR T, MR
JE TR A FALE 2.0 mL AIASER 6.0 mL #4770
WV A ST R A RS IR L. T AR 50 B A A IR T
TR IER R R MR AR b 160 COmMMAE R BRI A& 1~
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Table 1 Parameters of microwave digestion

AR /W ERRREE/ C O JHERE]/min {85 R R E] /min
1 1500 120 10 5
2 1500 160 10 10
3 1 500 190 10 15

1.2.2 FRUEZRFIMEEH  ICP-MS &l R o E M ki, 5
0 0 (9 T A4S R 25 TG 5%, R I 5 P A 76 o 5 V8 BRIV T A
ARG T . K 100 pg/mL YR BRI F 5 00 il BRI
TR 328 % s A WG 1 B AT A ME R B < AV Ry 0.00,1.00,5.00,
20.0,50.0,100.0 pg/L. PIAR BB K LUK TR AE RN
Pk o B 5 20 B RV T 78 0 B 2 FE MR BBy 1.0 pg/ml,
1.2.3 UEHRSHNIE AR 7 BB AR S
FRASCES L B3 R 3 W (L1 Mg Co Y . Ce  T1. 1.0 pg/L) %I
SO AT S DAL VRS o (3 4S8 1) 43 % 25 L L BB L BCHR i 4
T % & I ARG bR AT A I 2 BEOR . ANES TAE S 5. S5
(RE)Zh A 1 600 W, 553 F IR S it 15 L/min, 3 < i &#
0.34 L/min, & B A K W & 0.59 L/min, & 5 i &
5.0 mL/min, FALERE 2 C, B MARTHEEE 0.5 r/s. FE i
SIHTAEHER 0.1 /s 2R BB R0 55 b 4% B A A IBCAE SR A
WEHE 10 mm; RAEBIE  Brik & FRAT 0 R] 3 s, B0 i 5 4
3, H UK 35 43 M A =« [ He I hlh 48 52 i il
1.2.4 ERME  AUES S0 B AR 5SS 3T TF 05 1 g
AR VT T R v N B A B s iy =l AR A A
A PIRR S LEE N AR 1) R BB AR PEAS 0 . 75 & B R G L K AR
HER T a1 B AR o B A g . g B s
il A oA gl £ eh 005 5 AR A S T G HE AR W P A T B R
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BRI IE 7K 2 30 mL, 38 48 BUE A pH. A B 2 b
10 ml, 875 A2 I, SO0 A S I 2, 2% 46 SR B pH {E (5.0,
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(2) I T7 36 % A HUAT I 22 1) 52 M) - Bk B ) — A PR o
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JE I RE o 5 5 R TR AE B v e A LTI S 1 B i
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IR T BE 10 mL 8 75 AL, 28 G080 A 5 I A L 25 2R [

FETBI R X A LA E Y 5

C4) T8 1 7 3k %t A LA 0 72 1) 52 ) . R B ) — A PR R

1.0 g, MAJK 30 mL, 847 B S 4R ORI pH 2 7.0, A BF

CobE 10 mL, 88 75 ZE I, 23 5t T Ak v 0 0 A A0 A0 I8

i J T A 2 B AN [R) T A 7 1% K BT I 1 R )

2 LR
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Figure 1 Effect of different pH on the recovery of

organic selenium

2.1.2 FEWOFEMESE X T WA 2005 A W
SEAC IR P AR IR, IR 2 4% T AR AR IO 3k X A HL A
SEMI R L 25 R AR 2, iR 2 T, R AR ORI 5 AR T
I3 WUTR S AR IRCR R AR E P S A . IR HORX TR R 2RI
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B (EE: R
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Table 2 Effect of different extraction methods on the

determination of organotin (n=26)

. e 45 %/ SEHE/ RSD/
BBy i o . )
(mg* kg™ 1) (mg* kg™ 1) %
SRS 0289 0.277  0.269
- 0.272 5.4
B 0.253 0.258 0.286
0.283 0.294 0.284
P AR 0.286 2.8
0.279 0.278 0.297
3 APAEFERBAMENWEERHZM
Table 3 Effects of different solvents on organic
selenium (n=26)
ez 235 S / -S4 {E /
WA e i RSD/ %
(mg » kg™ 1) (mg +» kg™ ")
0.287 0.274 0.295
LIS 0.283 3.0
0.272 0.284 0.286
0.294 0.291 0.279
BTN 0.284 2.9

0.272 0.281 0.285

SR BT A I R R R P AT R . TORAGTERTE
v U T EAT A LA A0 2R d . R T A AR P O T A
W BRAE PR E L e 22 . WA 50 2 35 BB R AF
R ik 4 A T 8
2.2 BEEREMAENRHR
CRIRIEIESS EA B/ P ST R (S A R RN ]
MR KZ&H SeCys, fl MeSeCys, A<t 5 LA 7 55 P B
i HH A SeCys, Fl MeSeCys 14 J5 ¥ 25 %6 H6 % B - 75 FR 4 19

F4 AREEBAENENHEEROZ M
Table 4 Effects of different digestion methods on

organic selenium (n=26)

B oA B A B AT LB o R A N A R
0.2 me/ke 3 A7 BT 0 A% P30T TS REIR B0 it 56 5 o
A1, FEAO R0 2 RSDC 59 , J7 43 I 475 93,5 % ~
103.0% . 77 o FI W £ o A7 LA 6 Bk FLAT 5 B

w5 FEMBEE
Table 5 Precision test (n=26)
Jidrt/ e/
AR/ % RSD/ %
(mg « kg™ 1) (mg « kg™ 1) e/ 2 !
0.187 93.5
0.195 97.5
0.206 103.0
0.200 3.2
0.197 98.5
0.201 100.5
0.199 99.5

MR 121 B 1.0 g IR AT RE AL B E A &
25 mlL, $i¢ B 1.2.2 Z% 0 i b R A R AT I L R 2R DN 2 A
TRE 11 W 158 R 7 0 A o v A 22 o AU 0 O AEL A9 3 £
F10 A5 b o 22 B DA AR M 2o b, TR UL 1.0 g BOME & 3 45
F 25 mL, PP A VA A R R e R R Ry =
458.42 —0.547 9, WA A %:0.999 6, K IR :0.45 pg/kg. &
R 1.5 pg/kg,
2.3 LA

5 GB 5009.93—2010¢ £ & %2 4 B K hr il 12 5 p
TG B0 2 ) 4 7 125 0 52 B, DBS 42/002—2014¢ #4648 & &
A AR A LA AT A A ORIy IR I E TS AL
1, A 06 37 0 7 i S A LA S5 R LR 6. Bk 6 T
A A 56 ST R E A5 RS AR TR B R A
94.7% ~103.3% , YL B 7 Ik Al AT A5 Rl f5 .
2.4 EERESBNE

K 7 v R T B 22 R LA b o HLAR B e L 4

Sk famsie/ VI, i RWET. AT AL R SRS K
(me - ke D) (me - ke ) A BUT KT 25 2 JF 78 o A BLE 2 B 5 5 90 O
s T P 7.4 R B T B T K B 3 K K
0.252 0.267 0.246 .ﬁq%ﬂi*ﬁﬂjﬁmﬁﬂh
5 0.283 0.271 0.288 0.272 L3 3 éin:i«/b\
0.256 0.264 0.273
BRI . TR £ b A LR 0 07 2 76 pH
L T 25 7.0 B K VA B 7 A A LR L 26 0 O
0278 o 02D SO T oL R £ 5 B T (R I A3 W 5 L O ok R
£6 FEEMRRER
Table 6 Methods Comparison results(n =3)
. S/ JeALAR / el — JE ML/ A LAt/
LR (mg « kg™ 1) (mg « kg™ 1) (mg « kg™ 1) (mg « kg™ 1) /%
A 0.463 0.187 0.276 0.285 103.3
| 0.241 0.098 0.143 0.144 100.7
pans 0.084 0.028 0.056 0.054 96.4
E‘i?} 0.143 0.049 0.094 0.089 94.7

T AR = AL/ G — JEHLA X 100% .
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Table 7 Determination of organic selenium in samples

- W 5E 25 4L/ - 5 25 5/

(mg « kg™ 1) (mg « kg™ 1)
X A 0.07940.007 4l vk N.D.
A 0.14340.013 1R K N.D.
11 [ 0.284+0.010 7k N.D.
AT 0.8114-0.031 TR K N.D.
it £ 0.27840.015 BN N.D.
iAo 0.44340.021 UNEE3 N.D.
JNERBERS 0.20840.009 SER N.D.
Fent 0.05440.005 HE N.D.
4 B 6.0210.056 it N.D.
X3 0.67940.028 & N.D.
FLE 0.107£0.008 Fl N.D.

PN ER AR RN 15 pe/ke.

1 SRRV T B A A b 1 B DM E A P A HILA
JrEE B N B A B b B TR R A TR O vk . AR
Jr ik FURE A DR 2 £ b A HUAN S EDO A B A 3
4 D S R 288 9 5 1 00 5 LA D SO IR 4 B AR At — 2
5T
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