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Determination of Trace Elements in Animal Feed by Inductively
Coupled Plasma-Mass Spectrometry

Jeoung Hwa Park and Hyo Jin Kim*
College of Pharmacy, DongDuck Women's University, Seoul 136-714, Korea

Abstract—The trace elements in animal feed were analyzed by Inductively Coupled Plasma
Mass Spectrometer (ICP-MS, VG-PlasmaQuad Co.) to find possible sources of heavy metals accu-
mulation in rat organ. The study about spectral interference was performed by analysis of a backg-
round spectrum of ICP-MS. Recovery test using standard of Cd and Se (100 ppb) was found
to be better than 90%. Twenty elements (Ca, Fe, Mg, Ti, Cr, Ni, Cu, Zn, Ba, Al, Mn, Pb, B,

Ce, Bi, U, V, Cd, and W)are determined.

Keywords [] Trace elements, inductively coupled plasma-mass spectrometry (ICP-MS), animal feed.
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Fig. 1—Schematic diagram of VG PlasmaQuad ICPMS.
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Table 1—ICP Mass Spectrometer and Operation Con-

ditions
Carrier gas 0.8 m//min
Plasma gas 15 L/min
Support gas 0.5/min
RF Power 1350 W(27.2 MHz)

Sampling cone hole size 0.5 mm

Skimmer cone hole size 1.0 mm

Vacuum system 2torr(First stage)
2X 1075 torr (Second stage)
~10"®torr (Third stage)

Sampling depth 10 mm
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Fig. 2—ICP-MS background spectrum of distilled wa-

fer.
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Table II—Recovery Test 80
Elements Mass Recovery(%) (n=10) 701 m Cu
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Fig. 5—ICP-MS spectrum of animal feed (transition
J elements).
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Fig. 3—ICP-MS background spectrum of blank solu-
tion.
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Fig. 4—ICP-MS spectrum of animal feed (full mass
range).
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Fig. 6—ICP-MS spectrum of animal feed (Pb).
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Fig. 7—ICP-MS spectrum of animal feed (U).
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Fig. 8— Calibration curves in 1% HNO; solution.
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Table III—Conentration of Trace Elements in Animal

Feed
Elements Mass Concentration (ppb)

Mg 24 436+ 20
Al 27 3650+ 120
Co 59 56+ 5
Cu 63 2080+ 100
Zn 66 2610+ 130
Cd 111 13+ 04
Sn 120 18+ 05

w 182 6+ 0.5
Hg 202 0.1+ 0.05
Pb 208 580+ 13
Bi 209 35+ 10

U 238 4+ 04
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