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Correlation of Fat Content and Dioxins, Total Mercury and Methyl Mercury Levels in Tuna

Hiroyuki Kawaxamr® !, Yoshiaki AMaAKURAZ, Tomoaki TsutsuMi?, Kumiko Sasaki® ¥,
Ayumi IKETSU®, Mizue INasakI®, Emi KuBoTA® and Masatake Tovopa®

! Japan Frozen Foods Inspection Corporation, Yokohama Branch: 2-13-45 Fukuura,
Kanazawa-ku, Yokohama-shi 236—0004, Japan;
2 National Institute of Health Sciences: 1-18-1 Kamiyoga,
Setagaya-ku, Tokyo 158-8501, Japan;
3 Jissen Women's University: 4-1-1 Osakaue, Hino-shi,
Tokyo 191-8510, Japan; * Corresponding author

In this study, we analyzed the concentrations of mercury and dioxins in tuna with various fat
contents (akami; the leaner meat, Chutoro; the belly area of the tuna along the side of the fish
between the akami and the otoro. Otoro; the fattiest portion of the tuna) in wild and farmed
bluefin tuna and farmed southern bluefin tuna. In the three kinds of tuna, average dioxins
concentrations in Akami, chutoro and otoro were 1.7, 4.7 and 9.6 pg TEQ/g, respectively. The
dioxins concentration in all three regions of tuna was in direct proportion to the fat content. In the
farmed bluefin tuna, the dioxins concentration was almost the same as that of the wild tuna, but
differed from that of the farmed southern bluefin tuna. Average total mercury concentration
based on wet weight in akami was 0.42 ug/g, being higher than the values of 0.36 ug/g of chutoro
and 0.31 ug/g of otoro, and in inverse proportion to the fat content. In all three regions, the total
mercury concentration of the wild bluefin tuna was equal to that of the farmed tuna. The total
mercury concentration in the latter was two to three times higher than that of the farmed
southern bluefin tuna. If the Japanese intake is one fin of tuna (80 g) a day, the daily intake levels
of dioxins and methyl mercury can be estimated as 0.48-37 pg TEQ/kg bw and 0.21-0.90 ng/kg
bw, respectively.

(Received March 17, 2010)
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L, SBItEEIT-1. £, EEREBLUERD
BEVIOVWTHETRI L0 THRET 5.

EBAE

1. & #

2004 FEB5~10 HICHFOHFZHRETIF I v/ o
(Thunnus maccoyit) 3B X U 7 v < 7 v (Thunnus
thynnus) 6 A DEFOEREZEA L 2. 2B OFEE I
Table 1 TR L7z, &EEHT, MBI kb e (BEH IR
), o GEH IhE), R EH ) K7—-F7
Dty —THE—Iz L bDERE (2758 &L,
AFTICET 3 % T—40°CUUT IS ERE L7,

2. A& '

Fi4x+ v vy ERFOFr1 4+ vy v EBLU
PCBORIEHFEEES 1 F 54 v] (EEFEE, Fik
11410 A) ke >THH L#". TEQ i WHO @ TEF
(2005 ZHWTEHEL .

KKER®B X U X FkeRiE, B - FE#E (2000
ICHEHL L0, HHIERGIZ Y v 7 2 v —IHETHITL

ey

BRELUEE

AHRETHE L ABBRRFNEES BV, 514
FUVEBLUKBEEEERR IV TESNALETOH
RAERUK, £z, X651 L BB REBass
BTV Ebd D, RREOREREE FEMICHKT
XV, BEEL L TOMREERS .

1. 2Jo0REPOIBEESE

Table 1 WHAB G OEEEEE R L. HAUAOIEBES
B3, Kbol17.7~448%, H1 b o 58~32.9%, 7R& 0.6
~163%TH -7, KR~ 7o DJgEEEN 0.6~24.7%
(EHg: 106%) THBOICH~N, EE< /0TI, 55~
44.8% (R15: 23.7%) &#bh, RAR< /S oiclh~EE<
JafgEERIPEVERZR L. (<0.05: 1 HTE)
2. vYORBPOSMAFL VEREE

27 &k B 1F 3 PCDDs/DFs 2%, Co-PCBEERB L
A4+ v VHEEE (TEQHRE) % Table LIt/RL
#-. PCDD/DFs B i3, 0.026~ 2.7 pg TEQ/g, Co-
PCBs B 1 026~20 pg TEQ/g, ¥4 A+ + v v iHHEE
i, 0.30~23 pg TEQ/g TH 7. 2RE THR TEQE
B9 % Co-PCBs DEIGWEM - 2. £ OEARIZER
Bod@Bchortc. EESR, /o 10D 12+
vVEEEICOVLTHELTWAY FOoHEE (0.06~
23.1 pg TEQ/g, ¥ 268 pg TEQ/g) &ML THARE
OfER (2EED RIZIFZOEBENICH - 7oh8, FEEE
K2 EEVWERTH - 1.

¥ /2, Padula 523, 3+ 3= o2l 14
Y VKEBEICOLWTHELTVWS, ZofRI, RARD
I+ 31w ocE, FH027pg TEQ/g, BED IS 3 <
7 aTid, F0.61 pg TEQ/g TH Y, AFHEDERIC

sty 1/2 BOERTH - 72,

BEER D 514 A F ¥ VEEEE/RL I (Table 1). 9
FhoFEE (BEE4/0D) @&, Ko 9.6pg TEQ/g,
f ko 47 pg TEQ/g, 7’& 1.7 pg TEQ/g L5 b o
3, REXDH3E Krol, RELXVWGESER
T&H -t (p<0.05).

%, IBERBM47 D T, No. BW-3 (RE7 o</
o) ZBRVWT, HICkPBEEEZRRBEAER NG,
7z (Table 1). K#k7 o< v (No. BW-3) TH, 5 17341
BoOBEZE, REDEHESESEIGICDED - bl
FFEBRIERD Y 7 ) v 7 E 1 ZRIEERENEEL TV
L EEZ LN

BREMNTHET S L, CoFMTHIFIRIBLD Y
02/ adid ) A~T EEEETH - 72 (9<0.05). R
MR~ o, BE<7oFhFhicBLCEFicL >TSS 4
AE v UEEBEICRSINEVSRONADIE, TEXER
AEBEBLUEILS b0 EEbN 2, HERFOMR
RS SICF— 7 E2BAERIMNEND B,

3. ERAIFIMD PCDDs/DFs RS & U Co-PCBs D

&

TEQ R 12 3\ T4 PCDDs/DFs B & U Co-PCBs &
HED 5D 28 &% Fig. 1 ISR LA 2EFKBVT
3,3",4,4",5-PeCB (#126) 232D 6 EIL EOFS5RERL
?z. PCDDs/DFs i3 2 EI kD EE5RTH » 7-. &K
BOTHMIZ X 2HBES BB REKOER ZTR
L, #ALic & 2EREEHERBVWEEZI SN S,

4, <7 OREBPORKERE L UX FIVKRRE

27 A OBIKEEE (BEEX/D) E, 0.14~0.67
ng/g Tdh -7 (Table 1). » FUKFEEZ, 0.13~0.56
ng/g Thote. KRRy o= oDEKEE 2 FLKED
13 045 ng/g BL U036 pg/g, BE 7 n< /o0
JKEBE A F VKB DOEGIZ 046 ng/g 8LV 035 ng/g
THhoDIHL, BFEIFI<72i3018ug/gB&
016 ug/g ThHote. BFE, RAREWVWHI T I OKE
SZHEOEVED S, v/ oL ZENKEL - .

AIEDFRER (FHED B, 2= vickBFs< s od
KBIKERIERE D 0.38~0.58 ng/g'®, * FILIKERIERE D
i 0.60ug/g! &IFIFEML TV, £/ KETEEL &
A< 7 aic > W THE L L EERKSERE D 0.38
ng/g BLU 048 ug/g!®, EETHA< /o 2fHELL
SRR ERIERE D 040 (0.14~1.5) pg/g IIEWETH -
72168,

sazsallo0Tid, NFSOEED ILX T 194
R THIKIRIBED 1.16 pg/g, * 7 VKM 081 ug/g T
b0, 4V F</ o 8HRIEKTIIRKEDN 1.27ug/g, » F

CVIKERD 1.08 ng/g ERE SN TV B Y, AIEOHE

BRINSDENUTTH -7z, i, ILFOBHMEL
718 KEGEE 7 v = 7 v OSEEHAKER 0.42 ng/g, » 5 vk
#1029 pg/g, KEFET o< 7 o DFHERKE 059 ug/g,
A FIVIKER 049 ug/g IEWETH - 7=,
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5. ERRLAID#IKEIRE & U X FILIKERIBE

BEALIC B AR, A F KRR, 9 EETE
T, B (042ug/g, 0.32ug/g), B+ o (0.36 ug/g, 0.29
ug/g), Kbt w(0.31ug/g 027ug/g) THY, KEFRE
&, BEEECRIAI L TREVRbEL, B he, Kb
D@Mf%at.mfn@%ﬁﬁ%,fﬁﬁmvfm&%
B/ uouw s oOKBEER, BERLVNLVTHD, BB
F IS oicN2~3 Ft MEEF?%:TU_

6. MIKERICKTE B X FILKEDEE
fRIKERITH 4 5 2 F KB OEI S, 5 829% (#
H: 53.8~100%) Tk » 7. ERAI-PTELHIC L B HEE 5
FR oM H -7 (Table 1).

7. FAFFL VEBELUXAFIVKEOERE

2T B0 54 A + v VEHRE (BEEYD, TEQMH
B/) 14, 030~23pg TEQ/g TH -7t —7h, A F K
SRIB I, 0.13~056ug/g TH 7. {AE 50 kg DAL
MHIE=7080 g2 BALLERELTY, F14+
VBB XU A FUKBRO—-HEREEZEH L, Tablel
IRl F4 4+ vEHo—HENRER, 048~37 pg
TEQ/kg RE L2y, £EKH 14 Kk 51 4+ v vV HF
DOt E— BEE (TDD) 4 pg TEQ/kg/KE4ABA 32 &
o5, Ko oS oidsE KREGIh o, K
o 3EEEY TDIZBA Tw/., LhL, v7eodtro
PEOBHNTAILEEASNTVDT, 7 YAORWL
BAEE L TWAIEARECR ST WEEL LN S,
—ﬁ,x%wmﬁfi,0ﬂ~0%ugkgW§T%@,
A FVIKBOTHBEIE 1.60 ng/kg K=/ B OTHE 2
EIPI EERT ST EES B A 2 0fet»sd 5. COME
EREOWNEERTRLTVWAS L RERL TV 3 a4k
HDdH s NBRONB, £/, <7 03T ORERKEM
Do ARANOEITAL TS 20, BE~NOERME &[RRI
IKER, ¥4 A4 F v VESEOBREELYEOEIIC>WTE
A, FRCEERIGER S ERAERT 5708, N5 Y RO
NAEEEEL L ENMNETH D,

E & 00

HADHETRETHEA LKoozl as Ko,

o, REWICSY, KBBIUS A4+ v VEEEES
Tl BEHAMICBFLF14+ Y VEBEEREESEIC
HAILTEL @ AR LIz, —F, BKBEBITXF
WAKIRIEE 3, ITEEERICKILFIT 2 A &7 - 7o Ak
EAAWTIENEAENR L&A, REEREEH~T
FAFF v vETE, 27TEBD 14 BB A, AT
KERTHHEBA BN ED - 1. WTNOEN T BB
HICHFEBPNETH - 72,

ARWFFL D — BB 13 E A ST @R R R R B i &
7.
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13)

14)

15)

16)

, IKILEZEIE, 2004, p. 213-222, 224. (ISBN 4-425-
82047-9)
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BEHEHEEEATPHARZEHEEETR HRE~O&A
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IV + VEBREFIAMMDOI X DNA HEBEED
BE (/=)
ERFE AR Ml B REEE
mE 7 WBHIIE FEBRT HEKH
B 51(5), 247~252 (2010)
REUMAEZRZOBLRTHEL (GM) 7 x OFBEE L
T, polymerase chain reaction (PCR) 17z GM 2 »
DNA OMHIESEEFHE» SBHS N TVS, 240
BELTHEPCBMAZING I V= 2 BMESE I A5
ODNARER, 3 v=+ 7 EZERDOPBFFICL-T
DNA B OBESBHETH - /2 12%, THE T [HA
TEE] DHIERRERBEEHVEP o7z, KPR T,
DNA M BfERiicz v = » 7 SEAE LML, T0%, o
A$D DNA 24583 3 HE 2L L . KikTiEohi
a4 DNA ZHE R, B PCREBLTY) 7% A 4 PCR
KL BMREMAETH 5 EMER SN
* B EEGASEETES AL

MIBESEAVCERESTREABASSAROKE
=1
EEHEY NREEF AESEKEE KEBE
LWO&sA FiARE Tl Bt
Ak 51(5), 2563~257 (2010)

MTARDOEESEFR E Lk, HEiERBEoREH
BhEEERE L. REFABEEE LTV MV R L =%
vir—FEHV, BEERMNL AR OE—HEFE L
fz. LRIV A L — (3SR & IREE ISR L TE—1Le
BTEMPBETH 1o, BB VRBEBL U A -4 —
NREEAGULS, IDEEOBEREARMLILETA, 14
O RERE THAMOE—EMHER SN, v r—F
AT 10 BEORBELRML 7. £ BERME
HNEGHE U722, BRI 7oy — S ho E3ERr 3T &
AEBEBEZTS, ML TNTOEEKEE cHEOH
—MhRER SN, Fh, —20C TRELILES, 12k,
HEREEREFEO KRS HE(L3 >/, DEOERLD
o oFERERHT, REEBRRERE & LTERATREEE
Zbhit.

* RERRFSL A SRAE R FCR

T OROHMMNEEESELS M1 T+ Vv ESLUKES
HEILOWT GHE - &RD
NEZmZ* REEE & FHHE ELAKAET
MhAghsE  FRENEE ARHEEZE SHER
AHEE 51(5), 258~263 (2010)
KR/ EE /o< oBIUEEI F I v/ 0OfRE,
HroBIUKRKNoDS A4+ Y BB L CBKBESTT
L, 6L, BHE/REBLUOEECDVTHRET LA it
DR, F14Fv VERER, FEESEELOMICED
HEABR SN, HMAMEBEEIRG<Hro<KboTd-
fo. vEav s o}, BRERRETENLL, FEIS
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