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On Mercury and Selenium Contained in Tuna Fish Tissues-].
Vanadium Pentoxide-Catalyzed Wet Digestion for the Determination of Total
Mercury in Tuna Tissues

By _
Michio TAKEDA, Yuji INAMASU, Teruo TOMIDA, Moritsugu HAMADA,
and Hiroshi KATSUURA

Vanadium pentoxide-catalyzed wet digestion (V,05- digestion)s)wasz studied for the
determination of total mercury in tuna fish tissues on flameless atomic absorption
spectrophotometry.

The influence of mercury contamination due to digestion flasks made of ordinary
hard glass (250ml volumetric flask) was noticed over more than ten times of the repetitious
digestion. The contamination, however, disappeared rapidly when the flasks made of
PYREX glass were used.

In a recovery study, about 80% of the mercury added as mercuric bichloride to fish
meat (shark, albacore, and horse mackerel) is recovered by means of the V, 05~ digestion.

Twenty-two samples of vyellow-fin tuna meat digested separately by means of the
V,0s- or NAGY’s”) technique (the digesting reagent is the mixture of sulfuric, nitric,
perchloric acids, and hydrogen peroxide) gave similar results. The comparison of the
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results by means of the V,0;- with those by means of the Uni-seal digestion tec_hniqueg]
both using several fish meat and king-crab shell showed that the data obtained by the
two methods are in good agreement.

On the V,O;- digestion, samples containing calcium liberated calcium suifate as a fine
precipitate, which was difficult to be separated from the digestion producis without any
loss of mercury. However, when perchloric or strong phosphoric acid was used instead
of sulfuric acid in the V, O, - digesting system, a sufficient digestive action on fish tissues
was proved without any interference of precipitation.
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Fig. 1. The effect of mercury contamination caused by di-
gestion flasks (ordinary hard or PYREX glass) on the
total mercury analysis of marlin meat by the V,0;5-
digesting technique.
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Fig. 2. Variation of the total mercury of king crab shell with the repetitious
use of a flask made of ordinary hard glass for the V,0;- digesting
technique.
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Fig. 3. Decrease . in mercury coniamination of the digestion
flasks made of PYREX glass with repetition of the
V,05- digestion.

Foot figures represent the number of flask whose
contaminating extent on mercury were equal in the
1esponse on atomic absorption spectrophotometry.

Table 1. Recovery of mercury added to fish meat, using the V,05-digestion

No. of  Hgin meat Hg added* Recovery Std dev.

Sampls
Ample deins (velg) (gl (%) (%)
Shark 17 0.31 1.0 87.1 +7.4
Albacore 16 0.15 0.5 or 0.6 71.3 +4.9
Horse mackerel 10 0.06 0.2 or 0.5 82.9 +13.8

*  Added as mercuric bichloride.
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Table 2. Comparison of the total mercury found in yelowfin tuna meat by the
V,05-with those by the H,O,*-digesting technique

Hg found ** _ Hg found**

Sample (1glg) A-3B Sample (rgle) A-B
No- 57,04(A) H,0,(B) (rgle) Yoo Gmm Mo, E
1 0.112 0.057 0.055 12 0.130 0.088 0.042

2 0.116 0.048 0.068 13 0.235 0.139 0.096

3 0.154 g.111 0.043 14 0.157 0.089 0.068

4 0.082 0.079 0.003 15 0.180 0.086 0.094

5 0.482 0.458 0.024 16 0.332 0.228 0.104

6 0.129 0.061 0.063 17 0.345 0.252 0.093

7 0.439 0.362 0.077 18 0.142 0.098 0.044

8 0.134 0.099 0.035 19 0.135 0.077 0.058

9 0.334 0.262 0.072 20 0.173 0.101 0.072
10 0.381 0.259 0.122 21 0.163 0.146 0.017
11 0.695 0.071 0.024 22 0.360 0.256 0.104

Mean of (A — B) is 0.06 pg/s. )
*  The digestion reagent is mixture of sulfuric, nitric, perchloric acids, and hydrogen peroxide.
** Average of 3 determinations.

Table 3. Comparison of the total mercury found in samples of some fish meat and crab shell
by the V,05-with those of Uni-seal digestion

V,05- digestion Uni-seal- digestion

Sample MeanHg Std Coeff. . Mean Hg  Std  Coeff.
mp I\(Ilot gsf found  dev. of var. I?iot'r?f found dev.  of var.
© (gle)  (ugle) (@B ¢ (vgley  (egle) (%)
Albacore 31 0.15 10.03 +17.6 9 0.18 30.02 384
Shark 22 0.31 +0.02 t 6.1 13 0.36 10.02 6.3
Southern bluefin
tuna-1 44 0.63 +0.10 +15.8 6 0.76 .05 6.3
Southern bluefin
tuna-2 31 0.53 +0.07 +13.4 7 0.62 30.04 6.3
Southern bluefin
tuna-3 40 0.48 10.08 +15.9 0.61 0.05 +8.0
King crab shell 5 0.21 10.03 +14.0 6 0.25 0.03 2.3
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Fig. 4. Decrease in mercury (HgCly) in the V,0;-digesting

mixture with duration under a reduced pressure.
V,05- digesting mixture: HNO3 8ml+ H,80,4 15mi +
IN H,50, 10ml.
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Table 4. Recovery of mercury added as mercuric bichloride to V,0s- digesting mixture
containing calcium, using the V,0s- and PCA-* digesting technique

CaCOs Hg Hg found (zg)
added added
(mg) (#8) V105 PCA
0 1.0 1.000 0.962
200 1.0 0.638 0.962
2000 1.0 0.202 0.956

* Perchloric acid was substituted for sulfuric acid in the V,05- system.
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Table §. Comparison of the total mercury found in southern bluefin tuna meat by the
V,05- with those by the PCA-** digestion

Sample Hg found (sg/g)*
No. V,05 PCA
0.574 0.510
0.490 0.463
3 0.410 0.413

*  Average of 4 determinations
**  Perchloric acid was substituted for suifuric acid in the V,04- digesting reagent.
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Table 6. Comparison of the total mercury found in samples of tuna meat and crab shell by
the V,0;- with those by strong phosphoric acid(SP)*- digestion

Southern bluefin

King crab shell funa meat
SP V,05 SP V,05
No. of determinations 7 5 6 31
Average Hg found (rg/g) 0.23 0.21 0.58 0.53
Std deviation (pg/g) +0.05 +0.03 +0.01 +0.07
Coeff, of variation (%) +21.9 +14.0 +2.3 +134

*  Strong phosphoric acid was substituted for suifuric acid in the V,05- digesting reagent.
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