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The Homogeneity and Short-term Stability Test of Bio-matrix
Reference Material for Total Mercury Analysis of Freshwater Fish
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Natural Environment Research Division, National Institute of Environmental Research, Incheon 22689, Korea

Abstract

The National Environmental Specimen Bank (NESB) has set up a plan to develop reference materials in the facility for
assuring analytical quality and validating analytical methods for its monitoring samples. Some of the crucial characteristics
that reference materials must consist of are homogeneity and stability of both intra and inter-bottles. In this study, we
examined the homogeneity and stability of cryogenically-milled muscle samples, from Common Carp (Cyprinus carpio) for
total mercury. Homogeneity was tested using ANOVA analysis and regression analysis was used to test short-term stability.
The variations of total mercury concentration did not significantly differ between the intra and the inter-bottle (F=0.8, p=0.37).
Additionally, relative standard deviation of the total mercury concentration showed low values (2.28%). For the short-term
stability test, total mercury variations were not statistically significant as demonstrated by the result of the regression analysis
(F ratio = 3.11, p = 0.18). This suggests that the cryogenic-milling process has statistically proven the degree of homogeneity
and short-term stability for samples of carp muscles in the chemical analysis for total mercury.
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d) Particle size analysis e) Freeze-drying

f) Dispensing into 20 mL vials

g) Storing into cryogenic tanks

Fig. 1. Milling, homogenization and preservation processes.

tissue)> National Institute of Standards and
Technology (Maryland, USA) A|&-2 ARSI, &
ZFgH XS 5t L-cysteine Junsei (= 98%,
Tokyo, Japan) AJokS ALEaHCk
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Table 1. The operating conditions of mercury analyzer (MA-3000)

. Heating temperature Heating time Flow Slope time
Condit . .
oneom ©) ©® (L/min) ©®
1st Decomposition 180 120 0.4 120
2nd Decomposition 850 120 0.4 30
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Fig. 2. Fish-bone diagram for potential sources of uncertainty in mercury measurement by MA-3000.
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Fig. 3. The particle size distributions of cryo-milled samples (common carp).
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Table 2. The one-way analysis of variance (ANOVA) of mercury concentrations (ug/kg dry) for homogeneities of Common

Carp samples
Standard ANOVA RSD
Samples n Mean . - — o
deviation F ratio Critical F value p value (%)
Common carp 20 291.7 6.6 0.8 44 0.37 2.28

Carp (RSD = 2.28 %)
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Fig. 4. Mean and standard deviation of total mercury concentrations among bottles.

U=g 7 ARt Fslo] ade AR vl ot
(KRISS, 2010; Lee et al., 2018). o]} -2 Ax A&
o] Beolls AAEshe 37484 o3 *&apt 7hsst
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sample) & o] ddetske 73--olks 2ol Aol
gehe7] vieell AFE 4= A8sl7] ofHth w2t
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it oz AthEEHA} 5% nlvtolH, FE=rt
oFssital A A] AtiJin et al., 2017, Lee et al.,
2018). Pttt oA = Qe A=
(e, 7= A Al Bt A EEE1AE 242 0.22~
0.33%3 AAIZE B} QUAUKRISS, 2010), =H7g2st
ollxl= PCBs 2438 HEAF T254 AlolA A
FEZHA}2.71~5.01% HHE AAISE v QchKim et
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Table 3. Expanded uncertainty of mercury concentrations (ug/kg dry)

Samples N Mean Expanded Uncertainty ratio[P Coverage factor(k)
P uncertainty (%) (95% confidence interval)
Common carp 20 302.0 3.1 2.00

IP: expanded uncertainty / mean value x 100 (%)

Table 4. Regression analysis of mercury concentrations (ug/kg dry) for short-term stability of common carp samples

Regression statistics

Multiple R 0.71
R Square 0.51
Adjusted R Square 0.34
Standard Error 25.99
Observations 5
ANOVA
df’ Ss™ Ms™ F ratio Significance F
Regression 1 2097.01 2097.01 3.11 0.18
Residual 2025.79 675.26
Total 4 4122.80
"Degree of freedom
Sum of squares
""Root mean sqare
Coefficients Standard Error t Static P-values Lower 95% Upper 95%
Intercept 46070.97 1377.94 3343 0.00 41685.75 50456.19
X1 -8.40 477 -1.76 0.18 -23.57 6.77
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