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TECHNICAL NOTE
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Evaluation of Homogeneity and Stability of Korean Mussel (Mytilus
coruscus) Standards for Cadmium Analysis

Ha—Eun Lee, Jangho Lee*, David Chung, Soo Yong Lee, Ki—Wan Park, Kyu—Young Shim

Natural Environment Research Division, National Institute of Environmental Research, Incheon 22689, Korea

Abstract

In this study, the KS A ISO Guide 35 was applied to develop analytical standards for heavy metal cadmium using the
Korean mussel (Mytilus coruscus) and to evaluate the homogeneity and stability of the sample. Some of the crucial
characteristics that reference materials must consist include homogeneity and stability of both intra- and inter-bottles. We
tested homogeneity using ANOVA analysis and short-term stability using regression analysis. The variations of cadmium
concentrations did not significantly differ between intra- and inter-bottles (F=0.41, p=0.90). For short-term stability
verification, cadmium analysis results were not statistically significant as a result of the regression analysis (significance
F=0.51, p=0.53). This suggests that we can not dismiss the null hypothesis that there is no significant variation in
concentrations of cadmium over time. These results indicated that the cryogenic-milling process has statistically proven the
short-term stability for materials from mussels in the chemical analysis of cadmium. Therefore, we propose that the Korean
mussel’s reference material developed for the proficiency test could be used as a tool to evaluate reliability and consistency in
laboratories.
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Table 1. Instrumental operating conditions of ICP/MS
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Parameter Operational conditions
RF power 1500 W
Plasma gas flow 18 L/min
Auxiliary gas flow 1.2 L/min
Nebulizer gas flow 1.15 L/min
Replicate 3 cycles
Spray chamber Double pass (Scott type)
Nebulizer Cross flow
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Table 2. Results of method validation for cadmium by ICP/MS

Heavy metal Linearity (%) MDL (1g/L)" LOQ (¢g/L)? RSD (%)” Recovery (%)
cd 0.9998 0.22 0.71 33

83.9

D Method detection Limit, ? Limit of quantification, 3 Relative standard deviation, ¥ Coefficient of variation

Table 3. Results of homogeneity test for cadmium in analytical reference material of Korean mussel (Mytilus coruscus)

Source of variation Sum of squares ?;g;;znif Mean square F ratio p value Cr\i/;ilcjel F
Among-bottles 0.15 9 0.02 0.41 0.90 3.02
Within-bottles 0.40 10 0.04

Total 0.55 19

Table 4. Within-bottle (S,), between-bottle variation (Sy,) and uncertainty (Uy,) estimation from homogeneity test for
cadmium (unit: mg/kg)

Heavy metal Swb Stb Usy
Cd 0.034 0.129 0.031
Table 5. Regression analysis of cadmium concentrations for short-term stability of Korean mussel samples
a) Regression statistics
Multiple R 0.38 Standard Error 0.37
R Square 0.15 Observations 5
Adjusted R Square -0.14
b) ANOVA statistics
df! Ss? MS? F ratio Significance F
Regression 1 0.07 0.07 0.51 0.53
Residual 3 0.40 0.13
Total 4 0.47
Coefficients Standard Error t Statistics p values Lower 95% Upper 95%
Intercept 4.86 0.24 20.47 0.00 4.11 5.62
X1 0.04 0.06 0.71 0.53 -0.14 0.23

YDegree of freedom, ?Sum of squares, *’Root mean square

S0l p GH 09002 WL WO SEAOI/ E  Ehsdek(Table 4). Table 20] Lrefl o} o] ol
A2 gliz A o= UEEItH(Table 3). £3H87F 3% 7H=R 0] A EEHAHRSD)=3.3% 2 LER o H, o
FHAHSwb)+= 0.034 mg/kg, Y| FEZHAKSbb)= HH2] 0 2 352 o) At 31 A= 5% mlRto] &
0.129 mg/kg, 555 (Ubb)+=0.031 mg/kg S = L} slehar & A Jch(Jin et al., 2017).
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