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Determination of mineral elements in two kinds of sea urchin
by ICP-MS method

LIU Xiao—fang,XUE Chang-hu’, WANG Yu-ming,XUE Yong, WANG Chao

(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Eighteen kinds of mineral elements in sea urchin, Hemicentrotus pulcherrimus and Anthocidaris
crassispina,were detected and analyzed by inductively coupled plasma mass spectrometry (ICP-MS). °Li,
“Sc,”Ge,® Y, ™In,™Tb,®Bi were selected as the internal standard elements. The matrix effect was compensated
and the MS interference was corrected by selecting the suitable isotope of the elements. The experimental
conditions were optimized. The samples were digested with HNOs;+HCIO,(4:1). All the detected elements showed
a good linear relationship within the working curves,the correlation coefficients were all above 0.9984. The
precisions and recoveries were good,the range of recoveries(n=3) was 93.11%~116.91% and the RSDs were
all lower than 5%. The results indicated that there were abundant nutritional elements for people in the two
kinds of sea urichin. They were all rich in the elements K,Mg,Ca and some trace elements which are beneficial
to humans such as Zn,Fe,Cu,V,Mn,Se. This study will provide some useful evidence for the effective exploitation
of sea urichin.
Key words: Hemicentrotus pulcherrimus; Anthocidaris crassispina; inductively coupled plasma mass spectrometry
(ICP-MS) ; mineral elements
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Table 1  Operational instrumental condition for the Agilent
7500a ICP-MS instrument
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Table 2 Standard solution concentration, regression equation

and correlation coefficient of each element
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0.1.2.5.8.10 Y=661.62x+257.64 1.0000
Ca 0.1.2.5.8.10 Y=1.3868x+0.0868 0.9999
Mg 0.1.2.5.8.10 Y=525.74x+22.932  0.9999
Fe 0.1.2.5.8.10 Y=1378.1x+143.01  1.0000

VvV 0.0.01.0.02.0.04.0.08.0.10 Y=1.3089x+0.2238 1.0000
Cr 0.0.01.0.02.0.04.0.08.0.10 Y=0.1436x+0.4721 0.9991
Mn 0.0.01.0.02.0.04.0.08.0.10 Y=0.1436x+0.4721 0.9991
Al 0.0.01.0.02.0.04.0.08.0.10 Y=0.6868x+4.4502 0.9984
Co 0.0.01.0.02.0.04.0.08.0.10 Y=1.9297x+0.8757 1.0000
Ni  0.0.01.0.02.0.04.0.08.0.10 Y=0.4675x+0.2840 0.9999
Cu 0.0.01.0.02.0.04.0.08.0.10 Y=1.3549x+0.6861 0.9999
Zn 0.0.01.0.02.0.04.0.08.0.10 Y=0.3185x+0.2798 0.9999
As 0.0.01.0.02.0.04.0.08.0.10 Y=0.2851x+0.0462 1.0000
Se  0.0.01.0.02.0.04.0.08.0.10 Y=0.0086x+0.0278 1.0000
Mo 0.0.01.0.02.0.04.0.08.0.10 Y=0.1835x+0.0259 1.0000
Cd 0.0.01.0.02.0.04.0.08.0.10 Y=0.0852x+0.0341 1.0000
Hg 0.0.01.0.02.0.04.0.08.0.10 Y=0.8268x+0.1471 0.9985
Pb  0.0.01.0.02,0.04.0.08.0.10 Y=1.2958x+0.1537 1.0000
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Table 4  Analytical results of mineral elements in sea urchin (dry weight, n=3)
(J;f") Ca Mg Fe \Y Cr Mn Co N Cu Zn As Se Mo Cd Hg Pb

LGN 11784.714 265.206 943.978 45.228 2.301 39.666 1.661 7.187 0.063 0.186 2.382 107.543 3.645 1.804 0.081 0.037 0.395 0.672
SRIGIT 8497.910 174.199 840.832 70.645 0.315 24.408 1.415 30.520 0.137 0.278 1.709 79.455 2.676 0.950 0.101 0.093 0.348 0.925
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Table 3 The recovery rate and RSD of the method (n=3)

iz FEaS R Wi RE Bl RSD
- (pgeg™  (ugegD  (ugeg™h (%) (%)
K 21.34 10.00 33.73 111.94 0.29
Ca 1.75 5.00 7.11 107.17 3.37
Mg 8.45 10.00 18.40 99.47 0.66
Fe 0.71 5.00 5.99 105.70 0.71
v 3.16 0.20 3.36 99.32 0.92
Cr 2.45 3.00 5.65 106.56 1.55
Mn 1.42 0.50 1.93 101.96 0.44
Al 3.06 3.00 6.18 103.90 4.62
Co 1.38 0.10 1.48 101.03 0.85
Ni 0.28 0.20 0.47 93.75 3.28
Cu 1.72 2.00 3.87 107.32 0.5
/n 7.98 5.00 1291 98.55 0.27
As 5.70 2.00 8.02 115.93 4.45
Se 1.08 0.20 1.30 110.87 3.79
Mo 1.01 0.10 1.10 93.11 1.00
Cd 0.93 0.10 1.03 102.08 0.60
Hg 0.35 0.20 0.58 116.91 4.05
Pb 0.93 0.20 1.12 93.19 0.79
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Fig.4 Consumption kinetics of substrate consumption
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