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On Mercury and Selenium in Tuna Fish Tissues — HIL.
Mercury Distribution in Yellowfin Tuna

By
Moritsugu HAMADA, Yuji INAMASU, and Tadashi UEDA

Distribution of mercury in the tissues of yellowfin tuna, Thunnus albacares, together
with different parts of muscle, skin and scale, was investigated. Although this report is
concerned primarily with the distribution of total mercury, a short discussion of the levels
of methyl mercury is included. The results obtained are summarized as follows:

1) Levels of total mercury in muscle among the samples showed significant difference
one another in statistical analysis. No difference, however, was found in the levels among
different parts of the muscle of a given sample.

2) As compared with muscle and the other tissues, levels of total mercury of the former
were higher in the generality of cases.

3) In hard tissues such as fins, scale and vertebra, levels of total mercury were extremely
low.

4) The ratio of methyl mercury to total one in muscle was in the range being regarded
as nearly 1:1. Hereafter, it is assumed that most of the mercury in the muscle of
yellowfin tuna exist in a methylated form.
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Table 1. Description of samples used.

T

\ Sample

Yellowfin tuna

Item\

No.l

~

Fishing date

Fighing area 123223:;
Fork length (cm) 140.5
Body weight (kg) 47.0
Sex F
Weight of organ (g)
Heart ( with 148.0
aortic bulb )
Liver 394.0
Spleen 29.5
Kidney 69.0
Stomach 460.0
Intestine 47.7
Pyloric caeca 330.0
Brain 10.0
Gonad 592.0
Gall bladder 11.0
Weight of content (g)
in stomach 140.0
in intestine 34.3

Jun.10,°'73 Aug.10,'73

No.2 No.3 No.4 No.5
Sep.19,'73 Nov.25,'73 Nov.10,'73

01°40'S 25°13°'S 05°25'N 16°00°S
169°41'W 169°13°E 135°33°E 116°25'E
139.8 135.0 131.2 127.6

46 .4 43.3 40.8 42.3

F M F F

- 93.0 128.0 89.0

- 214.0 231.0 340.0

- 47.0 100.0 32.0

- 37.0 - 113.0
450.0 427.0 350.0 350.0

46 .4 44,2 63.8 43.6

- 397.0 475.5 336.0

~- 27.0 14 .0 28.0

- 180.0 442,0 468.0

- 5.0 13.5 9.0

93.0 55.0 30.0 90.0

35.6 51.8 54.7 37.5

Fig. 1 Portion of the muscle, skin and scale examined.
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Table 2. Moisture content of different parts of muscle examined (%).

\ Sample Yellowfin tuna
Portion - Ho.l No.2 No.3 No.4 No.5
Ordinary muscle
Part 1 73.6 77.0 75.1 72.2 76.9
2 72.5 73.1 73.4 75.3 75.2
3 72.5 75.1 73.3 74.3 74.1
4 75.0 75.2 77.4 4.4 74.6
5 73.0 4.4 76.3 77.7 75.3
6 73.6 74.6 78.7 72.3 76.9
7 73.4 73.9 76.3 73.6 77.5
8 73.4 75.1 74.0 74 .4 73.7
9 73.0 78.1 76.6 71.3 73.2
Dark muscle
Part 5 78.9 72.9 74.2 80.3 72.4

Mean 73.9 74.9 75.5 74,6 75.0
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able 3. Moisture content of visceral tissues examined (%).

~.

Nample Yellowfin tuna

Tissue ~. No.l No.2 No.3 No.4 No.5
Heart 73.1 73.9 74.0 75.8 70.9
Aortic bulb 75.8 77.0 76.2 77.0 74.1
Liver 73.4 72.0 72.0 72.7 71.2
Spleen 77.6 85.9 74.8 75.5 75.3
Kidney 75.1 79.2 79.9 - 73.8
Brain - 54.4 63.3 - 64,1
Gonad 71.3 75.7 76.5 74,1 67.6
Stomach 75.8 76 .4 78.0 78.6 72.0
Intestine 77.4 76.2 76.4 77.7 74.3
Pyloric caeca 79.0 85.7 79.9 81.1 76.8
Sinew 70.9 63.3 78.5 65.6 69.8
Part 2 65.7 27.5 45,5 60.8 59.4

Skin 4 50.9 17.7 70.6 51.9 64.3
6 62.1 31.1 61.4 51.9 67.7

8 52.5 43.4 52.3 40.3 57.2

Gastric content 92.0 78.0 76.0 - 72.0
Intestinal content 83.1 81.4 86.4 89.6 81.5

Table 4. Mercury level of muscle (ug/g).

\ Sample Yellowfin tuna

Tissue No.l No.2 No.3 No.4 No.5 Mean
Ordinary muscle
Part 1 0.16 0.20 0.18 0.29 0.23 0.21
2 0.17 0.18 0.18 0.27 0.22 0.20
(0.23) (0.30) (0.22) (0.22) (0.24)
3 0.14 0.21 0.23 0.24 0.20 0.20
(0.19) (0.19) (0.22) (0.20)
4 0.18 0.24 0.19 0.24 0.24 0.22
(0.11) (0.21) 06.29) (0.19) (0.23) (0.21)
5 0.17 0.24 0.24 0.25 0.22 0.22
(0.24) (0.25) (0.22) 0.23) (0.24)
6 0.17 0.22 0.28 0.28 0.26 0.24
(0.24) (0.27) (0.22) (0.23) (0.24)
7 0.14 0.24 0.20 0.21 0.27 0.21
(0.15) (0.25) (0.26) (0.24) 0.23)
8 0.13 0.18 0.26 0.28 0.24 0.22
(0.14) (06.24) {0.26) (0.26) (0.23)
9 0.20 0.22 0.22 0.28 0.24 0.23
Mean 0.16 0.21 0.22 0.26 0.24 0.22
0.13) {0.23) 0.27) (0.21) (0.23) (0.21)
Dark muscle
Part 5 0.14 0.23 0.37 0.21 0.25 0.24
(0.13) (0.22) (0.34) (0.21) (0.23) (0.23)
Mean 0.16 0.22 0.24 0.26 0.24
(0.13) (0.23) (0.28) (0.21) (0.23)
Standard deviation £0.02 0,02 *0.06 %0.03 *0.02
(X0.02) (10.02) (20.03) (%0.01) (%.0.00)

Figures in parentheses show methyl mercury, and those without parentheses indicate total mercury.
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Table 5. Results of two--way layout variance analysis of total mercury
levels of muscle.

Sum of Degree of Mean
Factor squares freedom square Fo
Between individual 0.0535 4 0.0134 11.23*
Between part 0.0084 9 0.0009 0.79
Residual 0.0429 36 0.0012
Sum 0.1049

Fo : estimated value of Sneprcorg’s F. ** Significant at 0.01 level.
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Table 6. Mercury level of hard tissues such as fins, scale and vertebra (pglg).

™ Sample Yellowfin tuna
Tiz;sk\ No.l Ho.2 ¥o.3 No.4 Ho.5
1st dorsal fin ND ND ND Teace ND
2ad dorsal fin ND D 0.02 0.02 0.01
Pectoral fin ND Trace 0.04 ND ND
Abdominal fin ND ND - 0.03 Trace
Anal fin ND 0.01 0.01 0.02 Trace
Caudal fin - - 06.03 - Trace
Part 2 ND ND ND ND ND
4 ND ND WD ND ND
Scale 6 D WD WD ND WD
8 ND ND ND WD ND
Parc 1 0.01 ND ND ND ND
Vertebra 2 Trace ND WD ND ND
L 8 Trace D ND ND ND
Cartilage ND - - - ND
Gill 0.04 ND ND 0.12 NB

ND : not detected.
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No. 1 No. 2 No. 3
0 50 100% 0 50 100% O 50 100%

Stomach T 1 T :
Intestine | E
Pyloric caeca j! : :
Liver 3 H 400%
Spleen L_l : O
Kidney : . : E
Heart H : -
Aortic bulb : : 236%

Part 2
Skin [ 4;:]

Sinew 3
Brain

Blood
Bile
Gonad

Gastric content E?Ct‘?gu? Sardine, sqmd
Intestinal content squid H

o

W

TP
Wwwwﬁ

001 032 0 01 03 0 01 030509
Mercury level (ug/g)
NO. 4 No. §
0 100% Q 5 0 1 OO%
Stomach i H _ j T H
Intestine M— : :
Pyloric caeca :
Liver : 896%
Spleen %L——_ i %%_b—qg )
Kidney
Heart : _ :
Aortic bulb :[ : -] 208%
ap 2 H
Part 2 E{) : - :
4 : I 28
sin |6 g :f—L’ 8
8 < - :
Sinew ] : — § :
Brain - o
Blood :] : — :
Bile : -
Gonad ) L
Gastric content ; Egﬁ?&ne shnmp :P Sardine
Intestinal content : -

6%l 02 63 0 01 02 04 90
Mercury level (ug/g)

Fig. 2 Mercury level of different tissue examined.
White and hatched columns indicate levels of total mercury and methyl one, respectively.
The dotted line shows mean level of total mercury of the muscle examined.
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Table 7. Mercury level of visceral and other tissues (ug/g).

\ Sample Yellowfin tuna

Tissue \ No.l No.2 No.3 No.4 No.5
Heart 0.05 0.10 0.18 0.09 0.14
Aortic bulb 0.03 0.05 0.06 0.04 0.05
Liver 0.07 0.08 0.18 0.08 0.09

(0.03) (0.10) (0.20) 0.07) (0.09)

Spleen 0.10 0.10 0.92 0.19 2,06
(0.08) (0.14) (0.06) (0.08)

Kidney 0.05 0.12 0.53 - 0.48
Brain 0.09 0.07 0.05 0.07 0.06

(0.03)

Gonad 0.04 0.07 0.08 0.05 0.05
Stomach 0.08 0.11 0.11 . 0.07 0.09
Intestine 0.04 0.12 0.12 0.08 0.12
Pyloric caeca 0.06 0.11 0.16 0.13 0.08
Blood 0.03 0.06 0.04 0.08 0.03
Bile 0.04 - .04 0.02 0.05
Sinew 0.09 0.07 0.15 0.09 0.14
Skin 0.02 0.05 0.10 0.02 0.07
Gastric content 0.05 0.07 0.04 0.07 0.04
Intestinal content 0.03 0.10 0.05 0.03 0.03

Figures in parentheses show methyl mercury, and those without parentheses indicate total mercury.
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