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Analysis of Copper, Zinc in Serum Using ICP-MS & AAS

Yea-Jin Lee, Dong-Yub Kim, Go-Eun Lee, and Young-Suk Jo
Samkwang Medical Laboratory, Seoul 137-887, Korea

The exposure of human beings to toxic trace metals (Cu, Zn) continues to be an important public health
issue and concern. This study was conducted to assess the exposure to trace metals (Cu, Zn) in the general
Korean population by inductively coupled plasma mass spectrometry (ICP-MS) and Atomic absorption
spectrometry (AAS). Serum samples were obtained from 40 healthy volunteers. Specimens were collected in
special container and we applied sample processing to minimize contamination. We used ICP-MS and AAS
to analyze simultaneously the concentration of metals including copper, zinc. Distribution of trace metal
levels in the general healthy population showed lower values.The results in this study can provide
background data for clinical studies associated with trace metal exposure in the korean population.
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Table 1. Condition of measurement (ICP-MS)

Item Component Value
forward 1.35 KW
RF power
reflected <3 W
Plasma Ar 18 L/min
Gas flow rated Nebulizer Ar 0.9 L/min
Auxiliary Ar 1.3 L/min
Sampling cone Nickel 1.1 mm
Interface .
skimmer cone Nickel 0.9 mm

Mass Spectrometer

Ion lens voltage

Scan mode
Dwell time

No of replicates

Optimized for 10 ppb
Be(9), Co(59), In(115), U(238)
Peak hopping

6.36 sec

sample uptake time 35 sec
sample acquistion time 15 sec
post wash time 35 sec

Table 2. Condition of measurement (AAS) Table 3. Evaluation of precision

Item method Concentration Intra assay (%) Inter assay (%)

Item Value
Calibration mode Concentration Cu
AAS Low 2.60 1.36
Measurement Mode Integrate i
Middle 0.37 0.94
Wavelength 3 High 1.20 1.10
Wavelength Cu : 324.8 nm ICP-MS  Low 0.30 112
Zn : 2139 nm Middle 0.23 0.79
Flame Type Air/Acetylene High 0.58 0.36
Air Flow 13.5 L/min Zn
Acetylene Flow 2.00 L/min AAS Low 1.90 2.11
Mi 1. .
Standard Cu : 300,600,900 pg/dL ddle 21 076
Zn : 150,300,600 pg/dL High 0.79 1.94
ICP-MS Low 0.69 0.98
Middle 0.46 0.64
Za] bz .
L AE= 87t High 0.42 0.35
AUE Bk FY ARES W S50 WEAS
(coefficient of variation: CV)Z % & 3}%]1L, intra assay
o inter assay® AlY3IGch 1 Avhe ohew gow  old o] AA F 24 oAELY FEE AN

CV7} 3% m|fto g =& AUTE Jehgoh ICP-MS®] ¢ detectordll 93 Z+7+e] m/z(mass-to-
charge ratio: & o] AstH)el] s Fsl= countsE =4
31l 3% counts FE FEE IAFEIAT AASY HS
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Table 4. Concentration in serum Copper (ug/dL)

Percentiles
Item N mean SD
25 50 95 97.5
AAS 40 74.2 20.2 48.2 70.8 114.7 159.0
ICP-MS 40 70.6 17.3 48.5 69.1 103.5 147.9
A ,
Fig. 1. AAS analysis for cupper. A. Cu graph B. frequency analysis
A B

Fig. 2. ICP-MS analysis for cupper. A. Cu graph, B. Cu frequency analysis

Fste] B ) F i) 74 o e JEEE §
319 AASS9} ICP-MS HJ%‘ 7re] 2F@AS7Y Cud] A5
=0.92028 H2 dX&S RYI, ZnY A r=0.72759]
AFRE BHTE Cud 7% ICP-MS & AASZ A}
hA 2 HIS:81a, Zn8l 7% ICP-MS R} AAS #4
Al A} kol positive biasE Hol= A& I

#4

1_.

34

IV. 21

A AAHCE FaE 2R B
e AAolu Ao ICP-MS BHo s 3
Ak Eg Z}ZH Tl thet x4 %—Zﬂﬂl
Z|ge] BHTFE Asle Byt Easui <
NeHo é?ﬁcﬂ 7Fsd EH” 13¢«l
EHith &

g4W Cu, Zn

AAS WHOZ ol

[0
-

al

a

iﬂr{mrﬂ
(S

o‘IT‘_ H'-?T
o F3t Qulolo) A
HUP AASS} ICP-MS

gold Aol



Korean J. Clin. Lab. Sci. 41(1):31-36, 2009

Table 5. Concentration in serum Zinc (ug/dL)

Percentiles

Item N mean SD
2.5 50 95 97.5
AAS 40 87.4 133 61.5 86.3 117.6 130.0
ICP-MS 40 64.2 9.7 46.7 64.0 81.5 89.0

A - B s

Fig. 3. AAS analysis for zinc. A. Zngraph B. freguency analysis

A o B mew

Fig. 4. ICP-MS analysis for zinc. A. Zn graph, B. Zn frequency analysis
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