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Deter mination of Cu, Cd, Cr and Zn in fish and shrimp by automated
graphite digestion combined with inductively coupled plasma mass
spectrometry

ZHENG Hong-Yan*, GUO Xue-Qin, ZHU Zhi-Xun, ZHAI Wan-Ying

(Water Environment Monitoring Center of Yangtze River Basin, Wuhan 430010, China)

ABSTRACT: Objective To develop an easy, fast, and accurate method for the simultaneous determination of Cu,
Cd, Cr and Zn in biological samples like fish and shrimp. Methods Using 10.0 pg/L Rh as internal standard
element, nitric acid, hydrogen dioxide and perchloric acid as digestion acids,fish, shrimp and other biological samples
were digested by automatic graphite digestion instrument, and the method for the simultaneous determination of 4
metal elements of copper, cadmium, zinc and chromium by graphite digestioncombined with inductively coupled
plasma mass spectrometry (ICP-MS) was established. Results The detection limits for each element were in range
of 0.001~0.200 pg/L, the relative standard deviations (RSDs) ranged from 0 to 2.3%, and the recoveries were
91.4%~113.4%. The determined values of prawn (GSB-28)were in good agreement with the certified values.
Conclusion The developed method is simple, rapid, sensitive and has good reproducibility, which is a reliable and
efficient method for simultaneous determination of Cu, Cd, Cr and Zn in large quantities of biological samples.
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s 20 ng/mL
Tune F CCT
, 10 ng/mL
: ¥C0=200000, **Se=200
ICP-MS 2
#2 ICP-MS{UBETIEEHE
Table2 Operation conditionsof ICP-MS
CCT
(W) 1400 1400
(L/min) 14.0 14.0
(L/min) 0.80 0.80
(L/min) 0.89 0.92
(mm) 75.0 90
1 1550; 1 1550,
V) 13030 13030
(r/min) 30.0 30.0
65Cu 114Cd 66Zn SZCr
IOSRh 103Rh
8% (V- -
CCT % (V-9)
CCT (mL/min) 0 7.15
32 MWFRTREMIEE
Y Rh In3 S Y In
; Rh ,
, Rh ,
10 pg/L Rh s
33 LM XARFMAEKLR
1%
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1000 ppb , 1% s
1% 11 3
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Linear equations, correlation coefficients and detection
limits of the method

Table3

(r
(ng/L)
Cu Y=0.0163X+0.0601 0.9994 0.020
Cd Y=0.0562X-0.0175 1.0000 0.001
Cr Y=0.0433X-0.0344 1.0000 0.005
Zn Y=0.0157X+0.0664 0.9996 0.200
34 HBRFHERIEE
[7-11]
, , (3~4 h),
35 HMRFMHRIERE
[12-15]
7TmL s
, R , 150 C 2
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180 'C , s
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8.72~66.7 mg/kg

Cr<2.0 mg/kg,

4 £ ®
ICP-MS
HCLO,

8.83~26.5 mg/kg

s

, 7 mL HNO3+2 mL H,0,+1 mL

: ICP-MS

Cd<0.1 mg/kg,
Cd ,

5

F 4 KUTMRE R (GSB-28)8 7 #4E R (mg/kg)

Table4 Analytical results of certified reference material of

prawn (GSB-28) (mg/kg)

#5 KITHREIMAREYSEIE (n=3)

Table5 Spiking analytical results of certified reference material

of prawn (GSB-28) (n=3)

(mg/kg) (ng) (mg/kg) (%)

Cu 214.88 200.0 397.71 91.4

Zn 1519.50 2500.0 4046.30 101.1

cd 0.87 0.5 1.47 113.4

Cr 4.82 10.0 15.26 104.3
*6 &, iFERPHE. H. B BHEEWNELER(mgkg) (n=3)

Table6 Determination results of Cu, Zn, Cd and Cr in fish and

shrimp samples (mg/kg) (n=3)

Cu Cd Cr Zn

0.30 0.011 <0.2 2.61

0.16 0.005 <0.2 3.29

fify 0.97 0.008 <0.2 6.73
0.22 0.020 <0.2 3.01

0.26 0.059 <0.2 3.76

0.54 0.022 <0.2 2.69

fify 0.25 0.020 <0.2 3.47
i 0.24 0.005 <0.2 3.07
26.50 1.300 <0.2 66.70

8.83 0.010 <0.2 8.72

0.18 0.018 <0.2 3.48

RSD(%)

Cu

Zn

Cd

10.7

10.8

10.8

74.8

75.2

75.5

0.038

0.038

0.038

0.25

0.25

0.24

10.8

75.2

0.038

0.25

10.3+0.7

76.0+4.0

0.039+0.002

0.35+0.11

0.54

0.47

0
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