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Abstract

The National Environmental Specimen Bank (NESB) has been sampling and cryogenically preserving various wildlife
specimens to monitor bio-accumulations of chemical pollutants since 2010. Recently, the NESB set up a plan to develop reference
materials at their facility to assure the analytical quality of and validate the analytical methods for their monitoring samples. One
of'the crucial characteristics of reference materials is intra- and inter-bottle homogeneity. In this study, we used ANOVA for total
mercury concentrations in some samples to validate their homogeneities after milling and homogenization. We examined the
intra- and inter-bottle homogeneities of two cryogenically-milled samples (Korean mussel (Mytilus coruscus) and black-tailed
gull’s egg (Larus crassirostris). The variations in the total mercury concentrations were not significantly different intra- and
inter-bottle (mussel: F=0.74, p=0.67; gull egg: F=1.96, p=0.10). Additionally, the relative standard deviations of the total mercury
concentrations showed low values (mussel: 2.02%, gull egg: 1.78%). Therefore, the cryogenic-milling process statistically proves
the homogeneity of the materials of mussels and sea gull eggs for chemical analysis for total mercury.
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a) Soft bodies of the mussel b) Egg content of the gull

f) Freeze-drying

e) Particle size analysis

g) Dispensing into 20 mé vials

d) Planetary milling with
balls

h) Storing into cryogenic
tanks

Fig. 1. Milling, homogenization and preservation processes.
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Table 1. The operating conditions of mercury analyzer (MA 3000)
. Heating temperature Heating time Flow Slope time
Conditions ) ®) (L/min) )
1st Decomposition 180 120 0.4 120
2nd Decomposition 850 120 0.4 30
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Fig. 2. The particle size distributions of cryo-milled samples.
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Table 2. The one-way analysis of variance (ANOVA) for within- and among-bottles homogeneities of Korean mussel’s soft

body
Source of variation Sum of squares Degree of Mean F ratio p value Critical
freedom square F value
Among-bottles 16.7 9 1.9 0.74 0.67 2.39
Within-bottles 50 20 2.5

Total 66.7 29
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Table 3. The one-way analysis of variance (ANOVA) for within- and among-bottles homogeneities of Black-tailed gull’s eggs

Source of variation Sum of squares Df:irgzlgf Mean square F ratio p value gii;ililael
Among-bottles 5,433 9 604 1.96 0.10 2.39
Within-bottles 6,161 20 308
Total 11,594 29
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Fig. 3. Mean and standard deviation of total mercury concentrations among bottles.
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