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This study investigated the concentration of total mercury in 17 species of commonly consumed fishes and assessed
the risk to human health from provisional tolerable weekly intakes PTWI1% as affected by migratory characterization,
such as migration and vagility. The measured mean concentrations of total mercury in these 17 species of commonly
consumed fishes suggest that mean concentrations of total mercury in 10 species of migratory fishes (largehead
hairtail, chub mackerel, Pacific saury, skipjack tuna, Pacific cod, anchovy, Alaska pollack, brown croaker, Japanese
Spanish mackerel, yellow croaker and Pacific herring) were low compared to those in 7 species of demersal fishes
(red stingray, brown sole, bastard halibut, conger eel, blackmouth angler, rockfish and filefish). Based on the mean
concentrations, the PTWI% of total mercury among commonly consumed migratory fishes was 3.393%, which was
higher than that of commonly consumed demersal fishes (2.710%).
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M E o] Jailog o w<r} thek whA3lal QIek(Mok et al., 2009a).

FrbE 25 o 7HA] GFE Y 8.3 A3 7154
2l 8 21(Boldyrev et al., 1993; Pigott GM and Tucker, 1990)°]
o, ol vitkehs A2 2.9l o= st} 9-2jutet
oA EAHE AELA T sht= deiA ok =32
2t 191 199 AkE 358 A2y 2R dof ofo] Al
39 AR A2 W2 Hojl &3HcH(Food and Agriculture
Organization of The United Nations Statistics Division, 2015).
shH, 22 Selueks S48 A4 Bl T olg 71A A
8 04, Ahg) W] T2 AR T, W71 2] Y F7) 5
gho] obje} #4 £5te] o £Rel WAl £ote} P At 5

o] & glsto] shdofut Ak 8| FollAl= 429 2 Ho] 3%
L& 23P= 2 9lrk(Rashed, 2001). 12| 1L SAto| A &gt 4=
dog FoH 52 T LAEHEL i YL E
o] Ajel] Wol A== AR defA Qlrt. o]et o] A&
of 5 522 ol A& A A E AAsH= ol Rl L
T2 EXeHA = I ARFES o]8 A F o] 2o &2
Fth. o] 2|gt AMH & m] o] Kol pARg-2 eyt =19 ¢
St A7doll thgt 71 =7t 2 BH, =2 Sl tidt g%
E3Fwo et =4 H)

T2 AEolM 3EAeR & o Sle B 2dE, wA
=, ShE W eAtbe S A A Wl AR Ade A
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4l
olck. o] QIsto] 428 AT ke A9 AAOR
2k, A4 5o R4 A O S o] AFAME AolE 4o
71H, A1 433 lAle] U &ke & = dtk(Jensen and
Jernelov, 1969). SHH, o7& o|F Axo| wte} 344 o F
o J2Hd olfE EFT 4 UL, A4 Tl wet 54 o
i, 5578 ol A4 olFE Us 4= 2lem(Jeong et al,
1998), o|= o] &/ A4 =30l whe} wo] Eo] ge] £
gto] o] 7o) 2 w5 ALl E3hget A 4= gloe]et Hop
Ak, ufehA] AHEe] S-2of thak 4 Al0] 7 A A2 0l el
= Slafoliz ATl eAlel W Aeke] SAME T} 49
O] fibEof thgh ke, 4x8] 4 91 THA|IQl A= -5 Aol o
3 el wheA] Bashon ol F el AT A4 Sk
st Ak = ZAE Z Q).

QHH, PARE O] 2 @ H o} fisf Htoll Tt 2 A
2= 310 -9 Joo etal. (2010)0] Thisn] 424H4 B 0] S
0 o248 2 E %, Kim etal. (2010)2] 41514 o] 50] v
2 HYEF, Kwon et al. (2010)9] #4415 ik
S AE| 24}, Institute of Health and Environment (2010)
O] ZFAA At AR Fa4 ZUE R, Choi (2011)9]
=1t A9 thaxn] 220 S hgoll tiet A, Choi et al.
(2012)9] A& 5 4~ 918l B7F, Son et al. (2012)9] F-5 1}
2709 534 W7 91914 B2 5ol 9L, Fel2] 49 Ol
medo et al. (2013)2] o572} 5fjFof] Tt 22 F&= 9 fIsh
71, Vieira etal. (2011)9] tHARA 2o} o] 2(3%)2] 220
st 2A}, Kalogeropoulos et al. (2012)2] Z|&3)| o] 72} o)+
o $4-20] 52} a4 B} 531 2o| vt Lo, of
O] 3l A 4] 25l gk ALE Aol gt A= H R
gk Aol

2 AolM = =Rl A7 S2& g 7|2 A RE EH
Ao g A thaH] o) F o5 A (T 1S
3 ot AA, 50, FA DA, GE, Wlof, A,
7], oot 22 10%, A5 Z2H olF
o], ob, 2959, FA T3 Z2 7F)0l whet 55t
o]5 o9 T4 9= W fsie H7HE AAISHITH

Bl ol
o 1ot
N o I

+

A=

B AR H2 57 T 2 olwe] W TS 7%
o2 sfo] A9 1759 ofF[HA|(Engraulis japonicus)571,
el (Theragra chalcogramm)1, R10i(Miichthys miiuy) 15
7, 31-5|(Scomber japonicus) 2171, 4F*](Scomberomorus
niohonius) 207, ZXA|( Trichiurus lepturus) 2671, ™+~ Gadus
macrocephalus) 227, o|(Clupea pallasii) 1074, 5-*|(Co-
lolabis saira) 2071, Z7|(Larimichthys polyactis) 2071, ‘@ #]

LA 8] - olEjA] - Al - AL

(Paralichthys olivaceus) 207, o} F|(Lophiomus setigerus) 21
A, 7}Aa|(Pleuronectes herzensteini) 217, 5-4o](Conger
myriaster) 2071, FX|(Stephanolepis cirrhifer) 871, Z3)&2
(Sebastes schlegelii) 2071, 7}9-2|(Dasyatis akajei) 1271 5]
312748 X435kt Food and Agriculture Organization of
The United Nations Statistics Division, 2015). A Z+ A& 3}
A, Akt A A 2| Sof| HEE| 2] oHA| JF 8] flsto] AL
(10-22), #(-59) % o} 5(6-72) 0.2 Lol Ajsleict. &
g, ol 59 A F A2 A 75, 48 B Q)9 e F A2t
T Sl AESEEA, FEYAL, FARFAA, 2AREFS AL <
HAFAA, AFEEAA =, A0 54, SHE=Y] B
Aeb A ZE, AR o] FHARA], S A] 9 AEA], e
O] HA|} oAl AAARES] ZA|, AEEY AAAL,
AL, APHAL, ZAAL, FFAL LA, Follt R ks &
T} 222371 2|9 0.2 o] AAJsHITh A3t o] F o7
S (EA, 8=, Wlol, aFol, AH], ZA, tiE, Aol A,
2702 AALE A, oF, 7HA, Bdel, F1A, =&, 7}
e 2y i 5 Awrte] Ees ol dsiitol =3t
(Kim et al., 2001), €l 35 9FAF 919Fo] 7= 7H(National Fisheries
Research & Development Institute, 1999) % 7€} 2} & (Jeong
etal., 1998)F #Harsto] AA|5HGIt o] o, Z2u]Zetut 22 ¢
ok A ol = MY AAA o F= ERSHTh gk o
e AR Aol 2= 2] AlA S A7} A F st
= FHE 71E(EA 9 A A oA = 5k, o] & A Qlgk v

o7 o 58] 79 T8)0 R Sof AL, FABKE Th A
2 A RE Tr)2 Ak A E 1759] of 2ol et 4
o} shoal 2 93, ARe] T Al ol Fo ARi[AY Al
of o}/ o)), HHe] Al roundicutted)), o154, A% A
S 9 o5 GRS Table 17} 2.

EXQIZSH 9 A%

T e A floke AR ZESEE S o
A+l 79 DOLT-4 (Dogfish liver certified reference mate-
rial for trace metals, National Research Council, Ottawa, On-
tario, Canada), ©]5F 7}F452] 49 DORM-4 (Fish protein
certified reference material for trace metals, National Research
Council, Ottawa, Ontario, Canada)?} -2 2523 A28 1,
0|50 42 5= 22} 2.58 mykg @ 0.410 mekgo| it

F40 BAS R BEGNL ANFY BAE 42 HES
H(HgClL, 1,000 ppm, Sigma-Aldrich Chemical Co, St. Louis,
MO)2 0.01% L-cysteine -7} 3]X3}0] = M A3}
of ARg-5F3Tt.

Cha] o}fie] $4e BAL ofRa WA glo] A
E47](MA-3000, Nippon Instruments Corporation, Osaka,
Japan)2 A A5}



LA 8 Than] Al 7t olR] $4Lo] dat 915 7
= /A7 3 8-8-%% (provisional tolerable weekly intake
%, PTWI %)= UetHQlaL, of= 2} o7& S S22 &
Y A% T F7F A3l dig FAO [(Food and Agriculture
Organization of the United Nations)/WHO (World Health
Organization) (JECFA, 2010)]ol 4] A7 PTWI (4 ug /body
weight kg/week)2+o] Atiul&(%)= fn|etth o714 2z of
72 G E400 U AT G FHAAFL A IRE
3 g2ee0] 191 19 Aol 27 B 97ho] i o
SETO A% 7, 920l A% 302S A)E Fel,
W B2 AF20084 SIGFEA FHlgeal 447 224
= GJFRAEE A (Korea Health Industry Development
Institute, 2010)2F -2t e 2019] B A5 kg)o) 422
FETHOE Lol A3t elth. 1213 2 ol 58 B $42
O] 191 1Y A3 2 A9 191 1Y AF= 49 24
o 79] T2 oS wote] AESHTH(Kim, 2014).

ESH 7} ol 75 T T2 190 1Y AHFe k5] 9

623

sto] 7] AR 2 ARESE 7 Ao 191 1Y A3 2010
U 1 %5 A (Korea Health Industry Development Insti-
tute, 2012) A 258 ¢1-gsto] ARSI of uf A of 7
O] 191 1Y AHF2 37.91 golit, & AF oA A5 &2 A3
Chad] o 7F59] 190 1Y A FFS 31,52 g0 =2 6.39 go] 7=
sto] A o] 7F2] F20f gt PTWI %E At&Est7| Lata)
o} wheba] of 7 191 1Y A F ol thgh 5= ol (o]8t 7|} of
F2 A F42 5= Kim et al. (2007)8] A7 5 2 o
TolA Almz AMESHA] 9 ol F(F=ein], 5of, o,
TRE, UEYsol, ErdX], Ko, A5, AW, 4=, A
780l Ao, Hoje], ZA), 7Hdo] T £ 1559 o) &
25 ALgsto] W9, A, FURL P75 9] S 9 PO0 9]
SRR AHEsto] At

SAH *z2

2 Ao A PofRl thaH] o] 7o) F=-2of thet 215 H| o] E
[Hatgh, EEHA), SYEHP50 £ 55), SAREYHP75 &
9l &%), P90 £9] 5=8} o5 B = 4RSS flsl B7tol o
3t g]o]g 9] A2 o A(Microsoft Office Excel 2003, Red-
mond, WA, USA) Z 2 1302 AR5} T o] 7] 4 P50, P75 2
P90 £9] F=+= dlolE Y] 7i4=E 100712 7Hg3t9S uf, zt
ZF50R A, 7587 2 90 A of| 912 5l= Hlo|E & &fm|gttt.

Table 1. English and scientific names, sampled states and parts of fishes used as samples in this experiment

Name Sample state Moisture
Cl;za;ﬁg:]er- Num.  content
English Scientific Storage state Pretreat state .., (g/100 g)
1 Anchovy Engraulis japonicus Fresh Round 15 66.5-79.3
2 Alaska pollock Theragra chalcogramm Fresh/Frozen Round/Cutted 21 63.5-89.5
3 Brown croaker Miichthys miiuy Fresh/Frozen Round/Cutted 15 64.2-79.9
4 Chub mackerel Scomber japonicus Alive/Fresh/Frozon ~ Round 21 51.4-77.8
igraory Japaness Spanish f,;‘,’g:,‘;’s omorus Fresh/Frozen Round/Cutted 20  68.3-78.7
6 Largehead hairtail Trichiurus lepturus Fresh/Frozen Round/Cutted 26 68.3-80.3
7 Pacific cod Gadus macrocephalus Fresh/Frozen Round/Cutted 22 73.3-84.6
8 Pacific herring Clupea pallasii Alive/Fresh/Frozen ~ Round/Cutted 10 66.8-81.9
9 Pacific saury Cololabis saira Fresh/Frozen Round 20 62.6-74.9
10 Yellow croaker Larimichthys polyactis Fresh/Frozen Round 20 68.3-84.4
11 Bastard halibut Paralichthys olivaceus Alive/Fresh Round 20 71.7-79.2
12 Blackmouth angler  Lophiomus setigerus Fresh/Frozen Round/Cutted 21 80.0-85.6
13 Brown sole Pleuronectes herzensteini  Fresh/Frozen Round/Cutted 21 75.2-84.4
Demersal 14 Conger eel Conger myriaster Alive/Fresh/Frozen  Round/Cutted 20 68.2-81.3
15 Filefish Stephanolepis cirrhifer Alive Round 8 68.0-79.1
16  Rockfish Sebastes schlegelii Alive/Fresh/Frozen =~ Round 20 71.7-84.0
17 Red stingray Dasyatis akajei Fresh/Frozen Round/Cutted 12 67.4-81.5
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SRR
o JUEE HES A=
Table 29} Zt}. ﬁ—fﬁ?_%é] Z 542 2% 5= DORM-
4 (Fish protein)2] 7%~ 0.410+0.055 mg/kgo] % 1l, DORT-4
(Dogfish liver hver)—i —?~ 2.58+0.22 mg/kgo| itk 121l
ol AAste] FLAFRAR RAT A3k, FL BT
L DORM-49] < 0.381+0.001 mgkeo]3}1., DORT- 44
792,605 +0.008 mg/kgo| QI o] 23t EROIZEA o
& el A S BT S REOISE) 9 2
2282 DORM-49] 742 92.9+0.3%°] %131, DORT-42] 7
100.9+0.3%°]%it}. $FH, Codex Alimentarius Comm1s510n
(2008)°l M= Fad FdFEdod el e F55
0] 0.1- 10mg/kg H o] o] 732— 80-110% H9]9] 3482, 0.01
mg/ke 2 0.001 me/kg®) Ao ZH2F 60-115% 9] 40-120%
W9lo] 5488 ek gt & ARolA Fa4 BES
S22 3olgt 42 3]48-2 Codex Alimentarius Commis-
sion (2008)°1| 4] Zﬂ/\]d HRA Qlo], B A& o 4] A-g5l= 7]
719k e W e AR Ao 2 s,

MAXIOf T2 Chal] 0Re| 42

cham] o]F 1758, B, vlol, 15ol, AX, 27, i,
Hol, B, 271, YA, o

Z TN ST RO 2R Z].0 20 =
o5 Z0NFELE AR 2 A5E
=i

1;(4

_{

7)) 312719 F4E BFE SR, oIF F 15 3Af
3 A A 28 A S50l el $RT Tl oS

o] S5 Bigh TUwE P75 £ 2 P90 B E AmE A
T} Table 3-1—} Zth EH\_H] o= 17—'—3127-1.4 Lo
‘ﬂH«] £ ND-0.275 mg/kg, 2] 22 0.044+0.021 mg/
g, Z7H0) 79 0.033 mg/kg, P75 B.9] o] A (057
mg/kg, P90 £-9] = 90] A2 (0.083 mg/kgolc}i_ﬂ, 3127429] o]
7% A 5= 9 o]of| siEsh= o1F-2 217} 0.275 mg/kg X
gEfol At

Table 2. Recovery ratio of total mercury using the certified refer-
ence materials

Concentration (mg/kg)

Reference — Recovery (%)
Certified Measured
(DF%E'\S;gteiny 0.410£0.055 0.381:0.001  92.9+0.3
DORT4 258:022  2.605:0.008  100.9+0.3

(Dodfish liver)?2

'DORM-4, Fish protein certified reference material for trace met-
als; 2DORT-4, Dogfish liver certified reference material for trace
metals.

C A oA - A - ARl

%“#% S/ thn] o7 10522, W, 7o, algol, 4
A, AR, Y, Ao, B2, £71) 190744 T e el
73$-0.002-0.275 mg/kg, Hat2] 7 0.040 +0.021 mg/kg, 5
&gkel 49 0.031 mg/kg, P75 £9] 52 742 0.054 mg/kg,
PO0 £9] ==9] 42 0.068 rng/kg o]8lal, 1904 9] o7
At 5% oo sl o5 2H7} 0.275 mg/kg 2 EH
ojFth o FY T4 Bt TEE E AYY Al S xF
3194 than] o2 10%0] 0.040+0.021 mgkgo &, S|t
2t AAQHE o1 23 74274 9] tisko] Z2ARRT Sho et al. (2000)
o] 0,082 mgkg, F 45 015 9%2] 40 o] Patol
o113t Kim et al. (2003)2] 0.076 mg/kg, GAMA]E SAHE9]
T s E 5o HAAE ARG H e A+ (Institute
of Health and Environment) (2006)2] 0.066 mg/kg, A2l &
= Z0l it o] F 9] 242 5 XA Hwang and Park
(2006)2] 0.080 mg/kg, & &< o7 T4 =5 Y
B3t Kim et al. (2007)2] 0.075 mg/kg, F-AH| S 45 =4F
=9 S22 A E A Kwon et al. (2010)2] 0.072 mg/kg,

Z3YR o AQE £ AHE 9] 2420 o5l U E &3 Institute
of Health and Environment (2010)Q 0.067 mg/kg, =Wl A5

= 2101 AL 9l OFAIA}L BFo] o] 2420 letof T L AlA]
31‘ Mok et al. (2009b)2] 0.076 mg/kg, ThAH] AR 5 F4
2 4 HE42S BYEHSHoo et al. (2010)2] 0.063 mg/kg,
AE 2= 4=0.0] Q7S A A|3E Choi et al. (2012)2] 0.116
mg/kg, Eﬂ' A9 thasH] Al F 0] T T gt AT A
A%k Choi (2011)9] 0.054 mg/kg, o157} 79| T2 5%
9 ) H7HE ZAFSE Olmedo et al. (2013)2] 0.122 mg/kg U
A ol Al o] ZEl 3F A o] 79 T2 T o thsho] 2L
St Vieira et al. (2011)9] 0.095 mg/kgoll H|5}o] &= SQraL, A1
AW AR A 8L Sl PARES T2 T 5 ¢
S35t Ham (2002)2] 0.018 mg/kge]] H] 0}0% okt B 5=
2 A58 533 294 thav] ofR 105 710 $5e B
2 o5t} el 7k 242F 0.090 +0.068 mg/kg a1 0.052+0.057
mg/kgO 2 =9k, TS0 2 (0,045 +0.024 mgkg) 2 A
2)(0.043 +0.058 mgke) 59| 20|13t} Zokgho s AbmE
F55 B34 e ofF 105 19 $4-2 B g7}
0.055 mg/kgo 2 71 =k, th2-2.2 #%](0.052 mg/kg),
5010040 mg/kg) 2 HE|(0.040 mgkg) 52| <ol r.
P90 58] SR Al 5 5% 8194 thasw] o] 105 71
TS S HT7H0.163 mgkg o = 7P # ALt 2
e(0.080 mg/kg), 4F1(0.077 mg/kg) L E](0.068 mg/kg)
5] =ol3ie.

A% 244 cha] ol 75(AA, oh7l, 74, o, 7
A, Z3h e, 7h0 2)) 1229] S4-Lof the st 912) 4
£ ND-0.223 mg/kg, Ht 552 79 0.051£0.021 mg/kg,
Zokgho] 72 0.037 mg/kg, P75 £9] 59| 72 0,060 mg/
kg, P90 59] =120 A0 0.104 mg/kg 0] S, 122719] o] =



T Fd 5= % ofof sfgdh= 01T 2421 0.223 mg/kg % 7}
2 2]o]Rit}. 3HH, Kwon et al. (2010)2] 0.072 mg/kg, Institute
of Health and Environment (2010)2] 0.067 mg/kg, Mok et al.
(2009b)2] 0.076 mg/kg, Joo et al. (2010)2] 0.063 mg/kg, Choi
et al. (2012)¢] 0.116 mg/kgoll v]ste] W9kl Ham (2002)2]
0.018 mg/kgell H|s}o] =3k ™, Choi (2011)¢] 0.054 mg/kg
THe AR ol Gich B BEE AR A% A3 tha
B o) 7% 7k H422 ke 719.2]710.080 +0.058 mg/kg
o7 7P =9k, o0& 7RR1|(0.066 +0.041 mg/kg), oF
7(0.060+0.041 mg/kg) 2 574-01(0.055+0.060 mg/kg) &
o] ol et SR Al H2Hd than] ol f 7F 1+
TrS ¥ 7heE]7E 0.068 mgkg O 7P =940, T
© 2 7Ex1](0.053 mg/kg), oF1(0.049 mg/kg) L ¥ *](0.030
mg/kg) 5] 0] 21tk PI0 29| 5w AR G244 chan
o 7% 7k9] F4-L FHL $A17H0.174 me/kg 02 7
9k, ThE-0.2 76.2(0.149 mekg), 7H4H(0.124 mg/ke)
% 27]322H(0.099 mgke) 5] <=0l {ct.
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T, ] ol 50) 42 TRk S 7| 2(H 55, PSO
£91, P75 2 P90 £9] 5E)o] BAglo] A3 B4 ol57h
2% 594 olRol Hslo] B ATL Uehiglow, 2 4

[e)
o e A 43, e 7] PCEE SEe) 49 217t
0.040+0.021 2 0.051+0.021 mgkg;, SA34Ee] 4 2+t
0.031 % 0.037 mg/kg; P75 #9] 5= ¢ Z17F 0.054 2
0.060 mg/kg; P90 £-9] 0] A9 717F 0,068 2 0.104 me/
kg)oll AIglo] =5 = 7|% ++4(0.5 mgkg, T, 484
0|5, tholF W AfX| 57 A|<)(Korea Ministry of Food and
Drug Safety, 2015a)2 &=&0°|1L, 7|el 2= 7] A (Y2,
0.4 mg/kg, /7 AHE, AR o} 79 9 0.5 mgkgo|i,
AFof, 7192, southern bluefin tuna®] 7% 1.0 mg/kg; EU, &
HF o] 79 -9 0.5 mg/kg, 7k, AR 117], 2], 11501,
A5, Thgol s, A Sl 71, thA F7EAkm], di7od, ob, &
o, AT, ol sol, A7, H2H e 7B- 1.0 my
kg) (National Food Safety Information Service, 2014)o] %= Z]

Table 3. Total mercury concentration of mainly consumed migratory and demersal fishes

Character-

Total Hg (mg/kg, wet basis)

AR No. Fish

ization Mean (range) P50th? P75th? P90th?
1 Anchovy 0.018+0.005 (0.010-0.026 0.020 0.021 0.025
2 Alaska pollack 0.052+0.057 (0.008-0.275 0.040 0.055 0.080
3 Browncroaker  0.025+0.014 (0.012-0.065 0.020 0.024 0.041
4 Chubmackerel  0.0380.023 (0.002-0.090 0.040 0.055 0.059
5 Japanese Spanish 443, 058 (0.002-0.207) 0.020 0.046 0.077

Migratory mackerel
6 Largehead hairtal  0.036+0.023 (0.005-0.091 0.030 0.055 0.061
7 Pacific cod 0.090+0.068 (0.022-0.227 0.055 0.147 0.163
8 Pacific herring 0.021+0.019 (0.002-0.051 0.016 0.031 0.051
9 Pacific saury 0.045+0.024 (0.009-0.093 0.052 0.058 0.068
10 Yellow croaker  0.028+0.021 (0.002-0.070 0.017 0.051 0.055
Sub-mean (range)  0.040£0.021 (0.002-0.275) 0.031 (0.016-0.055) 0.054 (0.021-0.147) 0.068 (0.025-0.163)
11 Bastard halibut  0.038+0.023 (0.016-0.097 0.030 0.039 0.060
12 Blackmouth angler 0.060+0.041 (0.020-0.203 0.049 0.077 0.093
13 Brown sole 0.066+0.041 (0.011-0.165) 0.053 0.086 0.124

Demereg 14 ConGer el 0.055+0.060 (0.007-0.199) 0.026 0.053 0.174
15 Filefish 0.016+0.019 (ND-0.061) 0.010 0.013 0.030
16 Rockfish 0.041+0.034 (0.007-0.118) 0.022 0.053 0.099
17 Red stingray 0.080+0.058 (0.023-0.223) 0.068 0.097 0.149

Sub-mean (range) 0.051+0.021 (ND-0.223)

0.037 (0.010-0.068) 0.060 (0.013-0.097) 0.104 (0.030-0.174)

Total-mean (range) 0.044+0.021 (ND-0.275)

0.033 (0.010-0.068) 0.057 (0.013-0.147) 0.083 (0.030-0.174)

Others' (range)

0.082+0.091 (0.020-0.394)

0.055 0.083 0.014

'Data of others were calculated with the total mercury mean concentration on various fishes of Kim et al. (2007).
2P50th, 2™ quartile (the median, 50% of the data are less than or equal to this value); P75th, 3 quartile (75% of the data are less than or
equal to this value); P90th, 90% of the data are less than or equal to this value.
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Table 49} At} 7} o] R & B3 T4-29 18] 1Y AT A
Zo17] ARt 7] AR Rl ZF ke o] 191 1Y A #2010
T UGS EA AR =R E ¢lgsto] ARSI £, 20106
T G A Aol oJsh f-ejubet o] 191 1 45
St AR Y] 2 T4 0] 56.82 go] AL, o= FEA] At
£0] 44.54 g, AT AHE0] 12.28 g0 & URojA|H, o] &
AlshH 17713791 g, 771 4.92 g, 1425771 3.99 g, 75
77F9.26 g, #4201 0.53 g, 7] +AkE 0.21 g & = o] Foi 4]

o] 5]

R

olehA] - Al - S

ik B AP ARE AEG chaw] o]F 1752 19119
HHFE o5 A 7S ol §510] A A3k 3152 g0l 90, ]
F 394 ol R BFE 1052 ol F(HX 9] 39629 g, e
o] 4% 6.10 g, Hlole] 29002 g, 1512 4481 g, 41
o] %040 g, 2712 49120 g, oh7-2] % 0.67 g, 4ol
79 0.03 g, BA]9] A4S 141 g, 27]9] 4% 3.65 g)°] 24.58
g B2 OB BFE TFS olR(dH9 39 148 g o
o] %091 g, 7124012) 22069 g, 8019 A4S 152, 7
#19] 749 108 g, 25182e] A% 0.57 g 749219 49069
£)°16.94 gol ek, whebH 2] o} 7.2 121 19 HAHG7I1
of tstol 14 A vhasv] ofF 173:2] 191 194 4
(31,52 ) 83%°190 1, o] 3 B34 ol F2 £RE 1059 1
21 19) 43122458 g)o] 65%E, B4 ol 2 17 75
191 18] HF2H(6.94 g)o] 18%2 A5t ol 2o 2t
2 0)%0] Bol 334 olFek HAY 1R/ BY BER 5T
o] 9 5]l Gl A% 1 Sfal s B9 ol Rk A %

Table 4. Daily and weekly intakes and PTWI % of total mercury through mainly consumed migratory and demersal fishes based on the

mean concentration

Daily (g or pg/man/day)

Weekly

Characterization Fish Fish Total Hg (Lg/b.w. kgiweek) PTWI' %

1 Anchovy 6.29 0.113 0.014 0.360
2 Alaska pollock 6.10 0.317 0.040 1.009
3 Brown croaker 0.02 0.001 0.0001 0.002
4 Chub mackerel 4.81 0.183 0.023 0.582
5 Japanese spanish mackerel 0.40 0.015 0.002 0.048
Migratory 6 Largehead hairtail 1.20 0.043 0.005 0.137
7 Pacific cod 0.67 0.060 0.008 0.192
8 Pacific herring 0.03 0.001 0.0001 0.002
9 Pacific saury 1.41 0.063 0.008 0.202
10 Yellow croaker 3.65 0.102 0.013 0.325

Sub-tota 245 ™0koe) oy e
1 Bastard halibut 1.48 0.056 0.007 0.179
2 Blackmouth angler 0.91 0.055 0.007 0.174
3 Brown sole 0.69 0.046 0.006 0.145
4 Conger eel 1.52 0.084 0.011 0.266
Demersal 5 Filefish 1.08 0.017 0.002 0.055
6 Rockfish 0.57 0.023 0.003 0.074
7 Red stingray 0.69 0.002 0.0002 0.005

SR
Others? 6.39 0.524 0.067 1.675
Total 37.91 1.705 0.216 5.432

'PTWI (4 pg/body weight kg/week) set from Joint FAO/WHO Expert committee on Food Additives (JECFA) (2010).
Data of others were calculated based on the total mercury mean concentration on various fishes of Kim et al. (2007).
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Table 5. Daily and weekly intakes and PTWI % of total mercury through mainly consumed migratory and demersal fishes based on the

P90th concentration
Characterization Fish -Dally (g or g/man/day) Weekly PTWI' %
Fish Total Hg (Wg/b.w. kg/week)
1 Anchovy 6.29 0.157 0.020 0.500
2 Alaska pollock 6.10 0.488 0.062 1.553
3 Brown croaker 0.02 0.001 0.0001 0.003
4 Chub mackerel 4.81 0.284 0.036 0.903
5 Japanese spanish mackerel 0.40 0.027 0.003 0.086
) 6 Largehead hairtail 1.20 0.073 0.009 0.233
Migratory .
7 Pacific cod 0.67 0.109 0.014 0.347
8 Pacific herring 0.03 0.002 0.0002 0.005
9 Pacific saury 1.41 0.096 0.012 0.305
10 Yellow croaker 3.65 0.201 0.026 0.639
aw  OWIGHE wmelim  ooiso
1 Bastard halibut 1.48 0.089 0.011 0.283
2 Blackmouth angler 0.91 0.086 0.011 0.275
3 Brown sole 0.69 0.086 0.011 0.272
4 Conger eel 1.52 0.264 0.034 0.842
Demersal 5 Filefish 1.08 0.032 0.004 0.103
6 Rockfish 0.57 0.056 0.007 0.180
7 Red stingray 0.69 0.003 0.0004 0.009
swws ow UM wenm o
Others? 6.39 0.728 0.093 2.325
Total 37.91 2.782 0.353 8.863
'PTWI (4 pg/body weight kg/week) set from Joint FAO/WHO Expert committee on Food Additives (JECFA) (2010).
Data of others were calculated based on the total mercury mean concentration on various fishes of Kim et al. (2007).
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