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Table 1 Operation parameters of Agilent 7 500a

B AL WS H [URCAL)

SR T TEEZ /Pa 3.65X1075

RF 3% /W 1260 SRREEERE /mm 7.70

R PR 0 FERAR T rps 0.10

TR FHESHG

BHK/(Lemin 1) 15.0 ik Fullquant
HimA 0 BUMSE/s  0.3(Se, Cd 2, As 1)
#5/(L s min—1) 1.21 A R 3
FERE/C 2 iU i 0.65~0.8
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BES T, NIXT M TIC R I R A TR, SR ILE 2,

2.1

Recovery rate/%

Recovery rate/%

As(75): [75]X1—[77]X3. 127+[82]X
2.736—[83]X2.76

Se(82): [82]X1—[83]x 1. 009

Cd(111): [111]X1—[108]X 1. 073+[106]X0. 764
Pb(208): [208]X1+[206]X1+[207]x 1

Table 2 Isotope of detection

TTE Cr Mn Fe Cu Zn As Se Cd Pb
[R5 2% 53 55 57 63 66 75 82 111 208
2.2 BRI

TR MR S 2, LR TR EFR AR Kk
WATEZRBIA Sc(45), Y(89), Ge(72), In(115)FI Bi(209)
EICENEN BRI RE S LT B AR T e R T4k .

fif 201 222 BB R BRI 9T 1 ICP-MS Hh fif B A 5%
N o AT IR SRR B0 B, B A I E H ARt R 19 [l i
R, WFIT TR SIS E EABIGAY As, Se. Cd F1 Cr UFIT
R, 250 1, LR R ERAILIR G ETE 40 pg »
mL ™ B, BRXE Se JCER M9 MICERA g sk, X HAL TR (19
R BB P, AE SCBRRE i I i AR v, R
R TH AR Y & AR T 40 pg e mL7'
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Fig. 1 Experimental results of matrix content affecting the recovery of analysis
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2.3 RIZRRE

FAXTFHABITCER . As, Se F1 Cd HA BRI H B RE. 2
ShUTRE IORE S A b, XELATRIBE . 76 43 B 2k 5 v i
TCAZENE s IR TR 2E . Sy T kX 2 5T B 1L IC R0
AT LA I S PR B (8] LAV B . As, Se T Cd =FPocE 1
VRIS (R FN {5 550 B2 (1 5 R AN1ET 2 B 7R o FEDRIBEIR ) 40 s
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Fig. 2 The effect of elution time on signal intensity
1. Cd 10 pg e L1 2: As 10 ng - L5 3: Se 10 pg . L!
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2.4 SrHiERE
TERAC A 1E T SR Bk . BE. BRAIETAE 0~ 2 000
pg e L HREETEEI N NG R . 4% M AIAN7E 0~200 pg -

LR N B B R MG R . UM LR &AL A
Tite . RPEA R R B IR 3.

Table 3  Analytical performance of the method

WiH Jpigrg:id B By RMEVER/ (pg s LD MEAE K R B Kb B/ (pg « L1
Cr 53 Y=1.01X10"2X+3. 47X 1073 0~200 1..000 0 6.59X 102
Mn 55 Y=1.03X10"1X+3.85% 107! 0~2 000 0. 999 9 1.07X107!
Fe 57 Y=2.20X103X+1. 06X 10" 0~2 000 0.999 8 3.17
Cu 63 Y=4.82X10"2X+2.33X10"! 0~200 0 1..000 0 4.51X102
Zn 66 Y=0.90X10"3X+1. 05 0~2 000 0. 999 9 3.65

As 75 Y=7.87X10"*X+6.26Xx10"* 0~200 0. 999 9 7.96X1071
Se 82 Y=3.84 X101 X+5. 97X 10! 0~200 0. 999 9 1. 3810~
cd 111 Y=1.63X10"3X+1.51 X102 0~2 000 0.999 7 2.03X 107
Pb 208 Y=1.26X10"2X+1. 06X 10~ 0~2 000 0. 999 9 1.30X10°!

Table 4 Determination of elements in WICEMIIE . RN B (6 505 7 1 REUS B i)

standard wheat powder(n=4) A W 4, BRoTEM AN, Hofh oo E I E &5 R 1Y RSD<

WH REE D REMR 2 RERN 3 REMN 4 PRI kRl RSD/Y% 7.1% . MECAFRIEAT T O0AR B SR R, SR A g LK 5,

Mn 23.7 23.5 244 23.8 238 220420 16 BICE MR 86. 0% ~115%, 1 E 45 F Ay RSD<CS. 2%,

Fe ' 34.0 3.3 341 35.0 346  37.7£9.4 -9 FETTE B ARDRE I A 25 R 5 ] SRR M VR I 5 45 SRR AT L

Cu  3.99 4. 30 1.08  4.36 1.18 3.98+0.43 l.f ﬁ’ éﬁ%%i":{ 6. i%‘?ﬁ%%‘%ﬂﬂ%ﬁ% E‘J{)ﬂﬂﬁﬁ{ﬁﬁﬁ%'@[ﬂ%
o e om on on ameew i PENESEME WESRMRDSGTE.

Se  0.062 0.0067 0.092 0.096 0.079 0.04940.014 21.8 FRAR I HTATRRIT, POPAPOR I, I 2R e ]

Cd 014 004 014 016 0.4 0.1540.04 7.1 A BT HR ) ZBRE IR TE Y Sh A L PE L L RS L A5

Pb 0.33 0.32 0.34 0.36 0.3¢4 0.34+0.13 5.0 ZRRRR R FURI T 2L, (R B tL RE T Bl W B SR A A I T

L

T WEERAI N (g e g7 1)

Table 5 Recovery of elements in formular animal feed(n=6)

o

Table 6 Determination of elements in the

pre-mixed animal feed(n=6)

SH R JAHE HUEE ST mfE RSD S e - S
Jpgrg D) /ugeg D /% /% [ ZEARME 7 350 58 (L ICP-MS il 22 {4

Cr 53 10.0 9. 66 96.6 7.4 HiH 5 (8 RSD e 18 RSD

Mn 55 500 504 101 11 [(pg-gD /% /(pg- gD /%

Fe 57 500 576 115 2.7 Cr 7.48 7.4 4.85 6.7

Cu 63 500 430 86.0 3.8 Mn 4.0X10* 2.6 4.1X101 4.6

7n 66 500 498 99. 6 5.9 Fe 6.2>X10" 1.0 6. 810" 4.6

As 75 1.00 1.06 106 6.7 Cu 1. 01X 10* 3.1 9.7X10° 3.3

Se 82 0.30 0.28 93.3 8.2 Zn 5. 1X 104 0.1 5.3X104 5.1

Cd 111 10. 0 9.18 91.8 7.1 As 3.12 4.6 2.0 25.8

Pb 208 1. 00 1.02 102 6.0 Se - - 221.6 2.3

Cd 4. 27 2.0 2. 20 5.3
2.5 BB Pb 22.2 7.9 17.1 2.2
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Study on the Method of Using ICP-MS to Determine Microelements in the
Animal Feed

WANG Pei-long' » SU Xiao-ou'* , GAO Sheng', WANG Tong', ZHU Ruo-hua®

1. Institute of Quality Standards and Testing Technology for Agricultural Products, China Agricultural Academy of Science,
Beijing 100081, China

2. Department of Chemistry, Capital Normal University, Beijing 100037, China

Abstract The method for the determination of microelements such as Cu, Zn, Fe, Mn, Cr, Cd, Pb., As and Se in the animal
feed by inductively coupled plasma-mass spectrometry was developed. The operation parameters, spectrum interference, matrix
effect and memorial effect were studied in detail. Under optimal condition, the detection limits of these nine elements were from
2.03X107% t0 3.17 pg + L', and the linear range was over three orders with a correlation coefficient above 0. 999. This method
was applied directly to determine microelements in real samples involving the standard wheat powder, formular feed and pre-mix
feed. The determination results of microelements in the standard wheat powder accorded with reference results. The recovery of
microelements in the formular feed was from 86% to 115%, and the relative standard deviations <C8. 2% (n=6). The results of
elements content in the pre-mix feed were identical with those determined by national standard method. This method is simple,
sensitive, accurate and can perform simultaneous multi-elements determination compared with conventional method of animal

feed determination. The results were satisfactory.
Keywords ICP-MS; Animal feed; Microelements
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