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Discussion on interference in determination of trace selenium in bovine
colostrum powder by inductively coupled plasma mass spectrometry
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(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To discuss the matrix interference factors in determination of trace selenium in bovine
colostrum powder by inductively coupled plasma mass spectrometry (ICP-MS). Methods After the sample was
digested with nitric acid, the standard addition method was used, and under the premise that the volume of the standard
solution was not more than 2% of the volume of the solution to be determined, the qualitative analysis was carried out
according to the specific mass number of elements in the helium mode. The intensity ratio of the mass spectrum signal of
the element to be determined was proportional to the concentration of the element to be determined. Results The
sample substrate could enhance the sensitivity of selenium. The interference of sample substrate could be eliminated
by standard addition method. The content of selenium in 5 kinds of reference materials was all within the marked
value range. The correlation coefficient of the working curve was 0.998, and the relative standard deviation of
precision test was 3.2%. Conclusion This method is more accurate than external standard method for the
determination of trace selenium, which is suitable for the determination of samples with complex matrix and
interference. For the same or similar base samples, the same working curve can be used to determine selenium
content.
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WIIC RS AR DT T TR, AR SR A\ IR Az,
Ve T A 2L 240 i P 4 B B AR S B BR AR 5 B, X2
. BEWOE . PR FLAVESE 2R B B 0 B Ao
B4 AR, I HHAEALAR A i e ) A5 4 Y BE A L
AEORMBURIEE. MSYEER E. K® . WIHiR . .
PR R ARV TR, b e e
[ AR CRPRR B2 PR 2 L 2 i ) ) PIRL
&, WS ER N 0.48~1.9 pg/100 ki,

i 1 [ G v S 5 S A R
TR A AR T A AL FIRE i, SRR F g . 98
T LR A 25 B AR R A T B L ol ek
A % B 7 K i 3% 1Y (inductively coupled plasma mass
spectrometer, ICP-MS)Kill 277 7E 4R T-HR 2, B I FLIR
TP Fod —Ff, X TR A 0 A DU T Pt L
BB UER) RIS B T, (PR R
AR, ey i bh R AR A RGN ik, AT AT Ak
W 5 AR R 4, Wb B RIRZE N S B & 74
(R, ASBEFE ST T AR FURRE s B 2R AG DN 235 SR ni ) 1
AR, BT T — DR TEBR AR S AR T, A
T PRSI 7 A 1 P SRR 45 55 2 R B A D 5 %, DA
W AR F U G R PRI E SRS

2 MB5EREE

2.1 MR
2.1.1 FEIALE

Mars 6 {8 T A (36 [ CEM 23 ]); 7700 X HL BB 4
LB AR (ZEE Agilent 23H]); DS-360 545 Hy Hup
U MR A3 Hr 023 7DD; Millipore 26 7KAY (34 F Millipore
A H]); BS224S HL TR (1l [ 28 2 F T4 ).
2,12 FEKA

BEITCEMRUEE (10 pg/mL, EFRA O 4R M1
PRV BTG, AR (L. Sc. Ge, Y. Tb., In,
Bi. Rh)(100 mg/L). ICP-MS JHi¥% 7% (Ba. Be. Bi. Ce.
Co. In, Li. Ni, Pb, U, 1 pg/L(EFEZHEE LR, HRROE
o, ME CNW A H), BEMRMARIED R (KA
GBW10049 . 4t2% GBW10052, F£3 GBWI10048, %283
GBW10023 . #E GBW10028, HiEkH) I HlFk 1k 2 25 bf
ST, SEHEE FHK i 4tk (R FH# = 18.2 MQ-cm),
213 HEHL

B S AU R T B AR I 2 AR A B R 2
22 TWHE
22.1 BERBH

5%AHIRYE M B 5 mL AR 5 95 mL #BAiKIEG .

PR e R il 4 PRSI R IBUR & JC R AR v TR
5.00 mL F 50.0 mL Faifis, F S%MRIFHRER, 55
1 pg/mL A5 P A

Fruefm A M2l 45 I 20.00 mL AL SRS 5
iy, FEFHA 4 HAERARE A 0.10, 0.20, 0.30
A1 0.40 mL AIARAEFR B, TRE), BISH 0.00, 4.98, 9.90,
14.78 1 19.61 pg/L HORHRE R SR -

WARE IR B KBNS’ 1.25 mL T
250 mL MFEES, H S%mRIERESR, RS, It
TR R 500 pg/L.

222 HenaraE

R DA b A ) 4% FREBUEURR 800 mg Tl I 1 4
JA 8~10 mL f§fR, J7ERGIEH ALY 110 cCHEAT TN
fi#, & E IR E N5 B TR R 180 °CHA R
15 min J&, FHMBAEAK w58 4 0 BE S I T A S T TR
SRR €6 B G 6 W LG ORIR R, TR R s A
Xof HEAE: b o
223 HAAREE B THRRENEMS

BEREIT AL 78 MR T E AT = AL 72 M TR AN
B BT IEAT R o ARG EA TR, RO L AR .
XL EL i 143 28/ 5T 2 S 0 A 3k 300 e g R, [ A
TEM 2B AR T R A TAL IE o AR A1 5 ) AR
KN HML RFEHE 5B By 88, R AR E
8.0 mm, RF I 1550 W, RF LA 130 V, # X
0.67 L/min, 25 #E 4.1 mL/min, A LEEE 2 °C,
IR SN IRELE 0.10 1/s,o

3 HER5SH

31 FEIEEEKEEXS

LI 76 R A JICAE A AR A S 0 AR R ZURRE B, 43
BIFEL 0.10, 0.20, 030, 0.40., 0.50, 0.60, 0.70 A
0.80 g (ZERIFLR, BARFESL A 0.1 mL A5 Hha] i ik
ATV T e, o8 PR oA o S A IS 5 o, AR TR S 1Y
FEAA Bk ply VA g R R SR G O ), A SRk
Lo 4R Ah AR 0 20RO BORE 2 K Bt [l et A K, i B
P ot X G U 235 SR A AE 5 ), T 3 R0 5 i ot BB it 1) 38 K
LRt A A
3.2 FREMIRBIENLE R

SrRI%E S ORI bR ED) 5, SR P IARIE T
WO, ARG 20 SR S RIARAEY) TR S A
D25 X R F AR A Fe Ve KA, HAT B I 1 14 s SR
(P>0.05).
33 FERZMTEE

TE 0~19.61 pg/L PEFERMN, FikM&ET 2N
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Table 1 Sensitization effect of different content of substrate
'S FESREURE R ARIURESMARYmML  BESVEIIME/(ng/L)  BSInbR/mg  AIInERE/ne BEER/% EER7)
1 0.10 20.0 523 0.10 0.105 105
2 0.20 20.0 5.35 0.10 0.107 107
3 0.30 20.0 5.47 0.10 0.109 109
4 0.40 20.0 5.61 0.10 0.112 112
Ge
5 0.50 20.0 5.62 0.10 0.112 112
6 0.60 20.0 5.81 0.10 0.116 116
7 0.70 20.0 5.74 0.10 0.115 115
8 0.80 20.0 5.89 0.10 0.118 118
Fz2 IMREMESELER
Table 2 Results of selenium content by external standard method
P B BT PR RAE/(mg/kg) K /(mg/kg) AN XA HE MR 22/ % LR

1 GBW10049(GSB-27) k2 0.069+0.009 0.092 w 16.5

2 GBW10052(GSB-30)4% % 0.10+0.03 0.16 S 14.3

3 GBW10048(GSB-26)/+3¢ 0.118+0.017 0.152 7w 11.8 Ge
4 GBW10023(GSB-14)%3¢ 0.124+0.014 0.158 D 13.5

5 GBW10028(GSB-19)# 1 0.071+0.024 0.105 S 10.0

3 MENNEBESE4R
Table 3 Selenium content results of standard addition method

G B 5T br7R 8/ (mg/kg) K MHE/(mg/kg) ST R N LA

1 GBW10049(GSB-27) K4 0.069+0.009 0.072 =

2 GBW10052(GSB-30)4¢ 4% 0.10+£0.03 0.11 2

3 GBW10048(GSB-26)/3¢ 0.118+0.017 0.122 = "Ge

4 GBW10023(GSB-14)%£3¢ 0.124+0.014 0.118 b=

5 GBW10028(GSB-19)# 1 0.071+0.024 0.085 b=
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K BEFRI 9 By 24- WAL 800 mg T M b, 433
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# 4,
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Table 4 Experimental results of recovery

TR IKF-/% S IR % AERT R HEAR 22/ %
80 97.8 1.0
100 97.8 1.1
120 98.3 1.0

[o] e & 52 36 45 J o 97.8%~98.3%, MR 4 GB/T
27404-2008¢ 525628 R RIS £k BRALAG I YHSIE SR

MR AR 80%~110% L BN, £F 62K, FURAPRMEm
A BEAR G b A ARG 1 5 5, R0 B S AW FL A BLIR
(A S TR S M) [T . AR ARMEIR 250 1.0%~1.1%, J5ik
HER AT

TNFRVEFE 5 R HIFE VR T B, 8 45 SR L v,
— PRI — A ARV B 5 AR R VR B G R AE 0.5~2 £
Z R 25 A T e R AR AR O ), 7T LA
JUAT RE ML AR AR S, DA A TR i 356 e A 2
BISEIR, TESZE0 R AR o R B A AR R F AR LAY 1%o,
R ANEHL 2% M0
3.6 HEEEXR

FABRUE NN ATE J5 1068 i) —HE UK A 5 2 2 1 i A T
10 YA A S5 A, RS 5 B 45 SR AN 3 5 /R 45 e, wf
T A ) 35 IR R i, T 5 R T 4 R (4K % Rk F)
3.2%, HARGFRR R, REAR IR A ) 5 2

F5 RBEEIRER
Table 5 Precision test results

G BobtR/g  WRARU/mL  KIIE/(ug/L)  &E/A(mgkg)  FHER/(mg/kg) A A ARG 2 /% WHRH
1 0.7598 50.00 4.957 0.3262
2 0.7587 50.00 4738 0.3122
3 0.7547 50.00 4796 0.3177
4 0.7596 50.00 4.629 0.3047
5 0.7574 50.00 4.966 0.3278
0.317 3.2 "Ge
6 0.7501 50.00 4.534 0.3022
7 0.7544 50.00 4.969 0.3293
8 0.7595 50.00 4.949 0.3258
9 0.7522 50.00 4.666 0.3102
10 0.7513 50.00 4.668 0.3107
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AR 5 300 S A AS R S A 0 LB A O R R
GIHT T A R0 UM il e A 20 S D00 24 R G ) 2 N 5
Wi o 235 SR A N S R o 5 X 1) 5 P B RO R A
R . ICP-MS/MS {35 n] S A4 AR AR, AT BR
BRI T8, (R At 23R, SRATRREA
LRl R BRI IR TR 773k, ik ICP-MS 1w
R IR AR 5 o AR I AR U TR i e R
G, TS IR B i ) RE A SR AR A A AR w1,
HAIARTE N bR R a0 (BN R Z A AE T 2k 2
R I R R AN — EE, T AR AN RE R P R i, 3
SIHTRIT AL B AR ARXTROR, RO . AR
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