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Principal Component Analysis and Clustering Analysis of
Trace Elements in Different Asteroidea

SUN Jie'?, CHEN farong™*, HAN Lihui', LI Jingxi'?, CHEN Junhui®*, ZHENG Li*, WANG Xiaoru®
(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education,Ocean University of
China, Qingdao 266100, China ;2. First Research Institute of State Oceanic Administration, Qingdao 266061 , China)

Abstract: The paper set up a new method to determine the concentrations of trace elements in
Starfish samples in 7 different places The samples digested by microwave digestion,and trace
elements amounts of Cr,Co,Ni,Cu,Zn,As,Se,Cd and Pb in samples solutions were determined by
inductively coupled plasma mass spectrometry (ICP-MS). The principal components analysis and
cluster analysis of SPSS11.5 were applied to the study of experiment data. The result showed that the
average concentrations of Cd and Cr in Starfish samples were more than those national limited values
(GB2762-2012) ,Besides, the principal component analysis showed that three principal components
accounted for more than 60% ,and Zn,Se,Ni and As were characteristic elements in Starfish

samples. In addition,It also preliminarily analyzed human intake of characteristic elements,
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According to those characteristic elements, the result of clustering analysis showed that the samples
could be reasonably clustered into two groups,including swallow and starfish, when the Euclidean
distance was 25.0. These samples could also be divided into five categories and eight categories by
such analysis methods. The analyzed result showed that the clustering analysis was partly based on
the difference in varieties. Therefore,it was more important to consider genetic reasons while
choosing Starfish, The research provided the development and utilization of Starfish with important
information.

Keywords: ICP-MS, Asteroidea, trace elements, principal components analysis, cluster analysis
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samples in experiment
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Table 2 Summary of analyte masses,standard curve,
LOD for study elements

K B/ (ag/kce) L MR
Cr 6.0

¥Y=0.415 8X+0.800 4 0.999 5
Co 0.8 Y=4.731X+0.049 1 0.999 8
Ni 22 Y=1.325X+0.086 4 0.999 9
As 1.6 ¥=0.371 3X-0.033 28 0.999 6
Se 23 ¥Y=0.034 3X+0.007 4 0.999 5
Ph 2.5 ¥=0.160 6X+0.064 6 1.000 0
Zn 6.3 ¥Y=0.740X+0.042 4 0.999 9
cd 0.1 ¥=0.044 3X-0.003 8 0.999 9
Cu 2.0 ¥Y=0.482 7X+0.296 6 1.000 0
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Table 3 Determination of total Concentration of element
in National material Croaker (GBWO08573) (ng/,

Ll

n=3)
Zn 29.69+0.32 28.80+1.40 1.08
Cu 1.50+0.07 1.36+0.13 113 4.97
Cr 0.37+0.01 0.43 86 2.37
Ni 1.66+0.02 1.50+0.21 110 1.37
As 5.14+0.13 5.08+0.39 101 2.59
Se 1.67+0.08 1.76+0.07 95 4.64
Pb 0.26+0.01 0.25 103 2.04
Co 0.05+0.001 0.057 90 2.97
Cd  0.016 8+0.000 2 0.015 112 1.77
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Table 4 Determined values of 9 kinds of trace elements in starfish (g/g,n=3)

(ng/g)

HI 2.98 0.78 11.46 4.99
H2 5.79 1.38 13.82 19.26
H3 17.77 1.55 20.25 27.49
H4 9.03 1.20 15.80 23.13
H5 5.85 1.17 14.08 13.15
H6 6.94 0.63 8.98 10.07
H7 18.64 1.24 20.07 10.62
HS 12.63 0.76 12.98 29.60
H9 10.95 0.53 8.79 10.67
H10 479 0.66 10.07 8.52
H11 6.10 0.79 6.44 20.07
H12 5.72 0.85 6.67 16.80

FH(E 8.93 0.96 12.46 16.20
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Table 5 Eigenvalues and variance of the main factors in

the contribution rate

1 3.47 35.58
2 2.25 23.21
3 1.53 21.77

38.33 7.58 3.68 0.65 0.78
142.83 9.32 5.82 1.53 0.95
19.50 12.04 3.64 4.57 1.11
21.26 10.64 2.46 292 0.49
15.05 10.19 2.30 491 1.26
27.97 9.73 3.57 0.36 0.60
18.00 10.88 2.29 3.18 0.72
78.10 7.85 4.90 0.20 0.93
52.77 5.92 1.85 0.30 1.07
30.27 5.17 1.69 0.50 0.73
25.09 11.84 2.45 6.19 1.43
25.301 5.79 1.46 3.24 1.57
41.21 8.91 3.01 2.38 0.97
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Table 6 Rotated principal component matrix

JLHR 1 2 3
Zscore(Ni) 0.938 7 0.083 2 -0.172'5
Zscore(Co) 0.806 5 0.237 0 0.295 9
Zscore(Cr) 0.776 4 -0.060 4 —0.055 2
Zscore(As) 0.753 7 0.026 4 0.379 3
Zscore(Zn) -0.175 3 0.924 6 -0.112 9
Zscore(Se) 0.209 4 0.915 6 -0.114 5
Zscore(Cu) 0.421 0 0.478 4 0.477 0
Zscore(Pb) -0.319 8 -0.048 8 0.860 2
Zscore(Cd) 0.381 1 -0.3115 0.837 9
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Fig. 1 Dendrogram of 12 species of starfish samples
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