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Determination of Trace Elements in Organic Tissues of Rat
by Inductively Coupled Plasma-Mass Spectrometry
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Abstract—The trace elements in liver, kidney and testicle of rats were analysed by Inductively
Coupled Plasma-Mass Spectrometer(ICP-MS). Ten elements(Cr, Ni, Cu, Zn, Mo, Cd, Pb, Bi, Th,
U) were determined simultaneously and the detection limit of each elements was lower than ppb

level.

Keywords [] Trace elements, inductively coupled plasma-mass spectrometry(ICP-MS), rat, biological

samples.
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Table I—ICP-MS operation conditions

Carrier gas 0.8 m//min
Plasma gas 15 //min

Support gas 0.5 //min

RF Power 1,350W(27.2 MHz)
Sampling cone hole size 0.5 mm

Skimmer cone hole size 1.0 mm

Vacuum system 2 torr(First-stage)
2x10 *®torr(Second stage)
~107%torr(Third stage)

Sampling depth 10 mm

Table II—Mass numbers and relative abundance of

elements
Elements Mass (relative abundance)
number?
Cr *52(83.8) 53( 96)
Ni 58(67.9) *60(26.2)
Cu *63(69.1) 65(30.9)
Zn *64(48.9) 66(27.8)  68(186)
Mo 92(15.8) 9( 90) *95(15.7)  96(16.5)
97( 9.5) 98(238) 100( 96)
Cd 110(124)  *111(028) 112(24.1) 113(12.3)
114(28.9) 116( 7.6)
In® 113( 43)  *115(95.7)
Tm" *169(100)
Pb 206(23.6) 207(22.6) *208(52.3)
Bi *209(100)

Th *232(100)
U *238(99.3)
*Selected mass numbers for this experiment are mark-

ed with an asterisk(%* )
Internal standards
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Fig. 1—ICP-MS spectrum of organic tissues of rat.
(a) Kidney (b) Liber (c) testicle
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Fig. 2—Extended spectrum of kidney, liver and testi-
cle for the elements.
(a) Cr, Ni, Cu, Zn (b) Pb, Bi

Table III—Concentration of trace elemetns in organic
tissues of rat

Elements liver Kindey testicle
Cr 10+ 1? 33+3 33+ 12
Ni 6+ 19 16+ 35 12+ 27
Cu 807+ 198 5345+ 1374 4583+ 1246
Zn 963t 77 872+ 120 878+ 79
Mo 2011 17+ 5.6 2702
Cd 0.9+ 0.2 43+18 n.d.
Pb 13+ 1.0 158+ 30 165+ 34
Bi nd? 23+08 3.2+07
Th n.d. n.d. n.d.

U nd. nd. nd.

« In ppb. Each value is the average of three indepen-
dent determinations.
b Not determined or below quantiative detection limits.
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3—Expended spectrum of testicle for the eleme-
nts Mo, Cd, Sn, I and Ba.
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