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On Mercury and Selenium in Tuna Fish Tissues - VIL
Selenium Level in Muscles of Yellowfin Tuna and
in Livers and Spleens of Tuna and Marlin
By
Michio TAKEDA and Tadashi UEDA

Selenium levels have been determined in the muscle tissues of 39 yellowfin tuna, and in the
livers and spleens of 29 individuals of 3 tuna and 10 individuals of 4 marlin from the
Pacific and East Indian Oceans.

Selenium levels in muscle tissues of yellowfin tuna were independent of fish size or total
mercury level. There is no significant correlation between selenium level in the dorsal muscle
(mean 0.54 pg/g) and that in the dark muscle (mean 5.24 pg/g) for yellowfin tuna.

Mean selenium levels in livers and spleens were 21.49 and 27.07 for tuna, and 9.04 and
7.16 ug/g for marlin, respectively. The anlayses of variance indicated no significant difference
(at 0.01 level) between the selenium level in livers and that in spleens for both tuna and marlin.
The selenium levels in livers and spleens of marlin were significantly correlated (at 0.1 level)
with total mercury and body weight. The selenium levels of tuna were independent of total
mercury, methylmercury, and weight. Whether the correlation of selenium level to weight or
to total mercury level is significant or insignificant, may depend on the relative magnitude of
the increment in the level of selenium which is accumulated with mercury even beyond the
substantial basal level. The Se/Hg (molar basis) in the livers and spleens were significanily
inversely correlated (at 0.01 level) with weight throughout tuna and marlin.
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Table 1. Selenium and mercury levels in muscle tissues of yellowfin tuna
. e(pg/g) T-Hg(ng/g) MeHg(pg/g)
Tissue
Mean Range Mean Range Mean Range
Dorsal muscle 0.54 0.24—1.04 0.25 (4.05—0.48 0.19 0.02—0.41
Dark muscle 5.24 1.48—9.89 0.24 0.08—0.59 0.21 0.04—0.46

Body weight of sample : mean 35.0 kg ; range 4.2—65.5kg.
T-Hg, Total mercury level ; MeHg, methyl mercury level.
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Fig. 1. Relation between selenium level in dorsal and those in dark
muscle of yellowfin tuna.
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Fig. 3. Relation between total mercury and selenium level in dark
muscle of yellowfin tuna.
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Fig. 4. Relation between Se/Hg (molar basis) in dorsal muscle and
that in dark muscle of yellowfin tuna.

o Denote the samples which were excluded from the
statistaical eveluations as outliers owing to their mercury
level were relatively high for a given fork length as shown
in the previous paper?.
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Fig. 5. - Relation between selenium level
in dorsal muscle and fork
length of yellowfin tuna.
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Fig. 6. Relation between selenium level
in dark muscle and fork length
of yellowfin tuna.

002
B . . &
@ ® 00 N
L 1 1 i ] ] i I I
60 80 100 120 140 160 200

SER, X 7HHO Se/He LERE X oM RE L7, FRICBT0HE LS T RIoRT, BRE 110
cm LT 0MBo Iz BEICE K BL <L 2RTHRER (6 B) »HE L7 2k 2EEHY I~ RER
Ty, I b OREE F TR 2RO ER, 7o =—0.54 (>7 (28, 0.01)) T Se/Hg & fkE & Dic
HEOUHE RS LT, &7, MEAERIC VT RBEZLEZ LS, bl (ro=-=0.33)
WERD LN, Thbb, BEICELTWABLNLEEE LY, L BT —EETHE 2L, F12K
PLLICBNTHRS LN BEEREL LV ETRES AL VI LA HEI NS,



40—
20— % ®
N ~ ®
- T \{3&
.2 @29
& o ®
£ wp ° \"\ : ’
E 6 N ® 9%%%9 ®
o
& — o *org e
Y - o \
® @
n a ° N
9 b— ®
i [
1 [ O I 1 | L R T S T N N NN N |
6 8 10 20 40 60 80

Body weight (kg)

Fig. 7. Relation between Se/Hg (molar basis) in dorsal muscle and
body weight of yellowfin tuna.

o Denote the samples which were excluded from the
statistical evaluations as outliers owing to their mercury
tevel were relatively high for a given fork length as shown in
the previous paper4).
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A, Albacore ; o, yellowfin tuna Symbols are the same as in Fig. 8.
from the Java coast ; ®,
yellowfin tuna from the Sumatra
coast ; o,bigeye tuna ; A,black
and blue marlin ; =& ,striped
marlin ; @,sailfish.
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Symbols are the same as in Fig. 8.
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FBAEEI2 3.98ug/g (7 h VX)) Thotz, £72, AP FHNOFYL LV BIF, WK TIE9.04,
T3 7.16ug/g £, e/ ufHofEickEL, I EWEERLA,

Table 2. Selenium level in viscera of tuna, marlin and sailfish

) Number Body weight(kg) ) Se(ug/g)
Species Tissue
sampled  pfepn Range Mean Range

Yellowfin tuna 11 42.7 20.0— 57.0 liver 24.44 11.76—35.93
( Thunnus albacares) spleen 29.72 20.91—42.53
Albacore 4 22.0 19.0— 26.0 liver 22.96 15.44—30.63
( Thunnus alalunga ) spleen 21.16 13.71—25.93
Bigeye tuna 14 43.2  24.5— 84.0 liver 18.76 11.07—30.53
( Thunnus obesus) spleen 25.94 13.23—44.30
Blue marlin 4 127.8 44.0—179.0 liver 10.04 5.34—17.72
( Makaira mazara) spleen 7.61 3.08—13.47
Black marlin 2 — 78.0, 162.0 liver 10.15 6.24, 14.05
( Makaira indica) spleen 7.21 6.50, 7.91
Striped marlin 2 — 56.0, 65.0 liver 8.28 5.03, 11.52
( Tetrapturus audax ) spleen 5.89 5.42, 6.35
Sailfish 1 — 36.0 liver — 4,35

(Istiophorus platyterus) spleen — 5.72
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YR EONEE L UMBIC ST, 2L g T-He” b iR %, 22 10 s Lo 11 Blioxw
T FIE TE, #0=0.58, M TI370=0.54 &%, X HiZ a=0.1KkiET, v 8& T-Hg HicHE
BoHM»ES Lz, £, FEOwLv o BEBBOZ AL DBERIE, 70=0.06 T, WEHICEENHE
LN -T2,

35 wr/a-hPF@EOoELEORE

~ 7o OEE, FHRZLEBEOLV > EEEEL LI T-He *OEICEEOHBVED SN -
fzo LA L, AP RETIE, BeKERDS, ZTASORIC ﬁ%mﬂ@l’a‘iﬁ; Db, RS LB B
MAyBE L, 2T, Bk GANTHER ?iE, T4k b, Rzl 0 1 NELLTEL 25T,
FBIZIRINEEE NS EEL T, HiEE & UHEic 2w T, T-Hg o %HIE CEEnE JT-Hg, ug/g)
WSS (bl D 1) kv & (4Se, ug/g) 3ke, 45 térfﬂi"%!a@ﬂﬁi"atv%i (§e, HEIT) LD
B (4Se/Se) # B L7z, THHNMEE FUKREICHT 2L > BOMBIERE v 28 3 RIRT, w72
FECUE, B & O X L2, 4Se/Se 05 U R BIZ N TR E o 72, 200 2 &, 7 2 O BTl basal
s<ﬂlenxum level » 27 &35 Se pflntiicE <, Kt T-Heg ofgimic btz eL v 8 (dSe) »3kFic
Tz RFHRL T3

Table 3. Effect of selenium accompanied by mercury to correlation coefficient

Mean Meirl A(T-Hg) ASe 4Se/5e

Species e e S e el (%) o
Yellowfin tuna dorsal muscle 0.25 0.54 0.40 0.16 29.6 —0.16
I " dark muscle 0.24 5.24 0.51 0.20 3.8 0.02
Tunas liver 0.42 21.49 1.12 0.44 2.0 0.05
" spleen 0.83 27.07 1.93 0.75 2.8 0.30
Marlins liver 3.61 9.04 14.22 5.60 61.9 0.61%
" spleen 2.94 7.16 11.00 4.33 60.5 0.65%

*  Sjgnificant at 0.1 level.

A(T-Hg), The difference beiween maximum and minimum mercury level in the determinations ;
A Se, increment in selenium which is estimated by the assumption that mercury is accumulated
accompanying selenium in the equivalent mole ; r,, correlation coefficient of selenium level o fork

length or body weight.
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Fig. 12. Relation between selenium level Fig. 13. Relation between Se/Hg (molar
in liver and that in spleen of basis) in liver and body weight
tuna and marlin. of tuna and marlin.

Symbols are the same as in Fig.8. Symbols are the same as in Fig. 8.
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