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RE: Permission letter regarding the Japanese version of EFSA Journal...

Subject: RE: Permission letter regarding the Japanese version of EFSA Journal 2012;10(12):2985
From: Contam <contam@efsa.europa.eu>

Date: Mon, 12 Feb 2018 17:35:59 +0000

To: Winesteem Villagefield <winestem@med.akita—u.ac jp>

CC: Contam <contam@efsa.europa.eu>

Dear Dr Murata,

Thank you for your interest in EFSA's work on mercury and methylmercury in food and for
informing us about the translation of the Scientific Opinion on this topic.

EFSA cannot authorise a translation of the "Scientific Opinion on the risk for public health related
to the presence of mercury and methylmercury in food" and EFSA cannot take the responsibility
for this translation. Therefore, we kindly would like to ask to:

- remove the sentence " with permission of the EFSA on XX February 2018" from the first page;

- to add the following sentence: "the sole responsibility for this translation lies with X and EFSA is
not responsible for the accuracy of the translation", where X is replaced by the
translator/institution responsible for the translation; -please remove the EFSA logo from the
translated document;

- please add the full reference (including the link to the EFSA website where the opinion was
published) to the original EFSA opinion to the translation.

Thank you for the information regarding the heart rate variability. Please be informed that the
CONTAM Panel has not made any conclusion as whether the value of 8.76 mg/kg hair is a NOAEL
or a LOAEL. In 2012, the CONTAM Panel has not used the value of 8.76 mg/kg hair as a reference
point for the risk assessment, since at that time, the results for the different studies on heart rate
variability were not consistent and the implications for health were unclear.

Regarding your question on postnatal exposure; We have concluded in our risk assessment in
2012, that the inconsistent observations from the studies on postnatal mercury exposure do not
give reasons for any increased concern for neurotoxic effects. We noted that the studies on autism
do not indicate any increased risk from dietary mercury exposure, but for ADHD some studies
have found associations with mercury. However, taken together, the results did not provide
information to allow conclusions on this matter.

Best regards,
Gina CIOACATA on behalf of Contam

BIOCONTAM Unit

European Food Safety Authority

via Carlo Magno 1/a

[-43126 Parma

?+39-0521. 036.244

?+39-0521. 036.0244

?  Gina.CIOACATA@efsa.europa.eu

1/3 2018/02/13 9:24



RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

FHEAIRELE

M ORRB LT XAFIVRBUCHET 508 EE LOY A
CDONTORENRR '

FPEBUC BT 2 IHRIEICBI T 5 EFSA BRIV (CONTAM)?®
RN B i 22 2B (EFSA), Parma, Italy

=

HEREKER & A F L IKERO BT 28 LW AR A B [E L T4 JECFA (FAO/WHO & [F & S I 85 522
) OBE MM A PR A FLKER 1.6 ng/kg (REH, MEHEKER 4 ng/kg REAEN 2 BHEY) TH 5 Iz
WT, BRIN R 2FERE (EFSA) IXEINE B R OFEMZ 510 7. TRYESHIC BT D15 E BT 2 B8
L] (CONTAM /3% )V) [ X JECFA & —Er U CHERE/KER O 725 MR HE (TWI) 2 /KR E LT 4 pg/kg R/
BEEDT. AFAKBUTEA L TUIEA ¥ = /W/NRIEERFE 28— N TOREFPE TORE R b AP O
n-3 EHHZANAREAFNEIATE DS A TV K ERIEEE DAL 2 FIREES RR S LTV D, 7= — A IR
— MFEDN G O 2V E TOREEITHE R OB R KRBT VAR L TV AR Z R T HR E MR T,
CONTAM 7SR /LT A FILKERD TWI ZKER & LT 1.3 pg/kg (KHAE & B 7=, BAEEPEHR* TORFER KD
PgSElY, %o OPWEICEIT DR EREFIIL L LT AT ILKER TWI 2 2 Ty, 95 /3—k
X A AT T OFEMBERL T TWL IEWD, Ehvd EE->TWA. g b s b 2 ESEH 1Tk
KRTTWI Z2 TR 6 [5ETETHAMREMERH L. BEN G- & bEBEZITOTWEMTH L. MKCE
L DEMPERNTE=F Y L ITF =22 X B E, A TFIKEIRRIIRON TIE—%IC TWI R TH 523, EE
HEHBEIN TN D, TWI Z % 5 A FILKERIRFRIE A TV KERGEZERIEZ BB DB, BB X
DHBEENDD D HARELZBE T REIZEICEETILERH D, BFIC K D EEKEREEER RN T
TWI 2B 272003, RN T < /L7 7 & O 4 JE 7K SR AR 2 | P90 0 SEREK SRIGE 2 00 mIReE s b 0, L
7285 T TWI & ERIZAREMEN S 5.

© FRMEME R, 2012 (doi: 10.2903/j.efsa.2012.2985; available online: www.efsa.europa.eu/efsajournal/pub/2985)

F-U—F
BOKIR, A TUUKER, ORI, WASIIERGE, U %2 FEE, A, A

VERINE B S DS OBEFE (Question No EFSA-Q-2011-00923), 2012 4F 11 H 22 AR,

2 X% /)VZ 8 Diane Benford, Sandra Ceccatelli, Bruce Cottrill, Michael DiNovi, Eugenia Dogliotti, Lutz Edler, Peter Farmer, Peter
Fiirst, Laurentius (Ron) Hoogenboom, Helle Katrine Knutsen, Anne-Katrine Lundebye Haldorsen, Manfred Metzler, Carlo Stefano
Nebbia, Michael O'Keeffe, Ivonne Rietjens, Dieter Schrenk, Vittorio Silano, Hendrik van Loveren, Christiane Vleminckx, 3 JX O
Pieter Wester. E{T-7#: contam@efsa.europa.eu

PEEE SNFATEMTPKRBOUT DT —% 0 77— A& LT AR RO EREERB L OEMEE TH D
Sue Barlow (2012 4% 10 H 32), Ivonne Rietjens, Martin Rose, Lars Rylander, Michael Schiimann, Tanja Schwerdtle; André Aubert
L EFSA kB, AR FH RE~DW 18 T 5 Davide Arcella, Katleen Baert, Gina Cioacata, Stefan Fabiansson, Petra
Gergelova & Nicklas Gustavsson. F72, CONTAM /S3/WIKERO BN ERET — ¥ Z R4t L, GENENERT — % ~<—
AD T OEIET — Z PUEIZ R LTI 2RO BUF I L OBRE IZHHT 5.

[FRIE] * KX pd6 THEEE T ) —4HFL, vk MERmEERKR & L7z, WL, infants (1 mARR) PR, toddlers (1~

3 mAT) $hUE, other children (3~10 &AST) $h#, adolescents (10~18 mEAi) &M, adults (18~65 FAIM) A, elderly

(65~75 Wk ATMG) AR, very elderly (75 iiLA b)) R HEwnE .
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£

EC b OEFEIZ LY, EFSA ORWESIZIIT 7GR WEICE T 5 F 731/ (CONTAM /S% /L) (%
HEREKER & A FVIKEBDOIFEICET 2 AD Y A7 2T 2R ERREIZ O THIZE 2RO b,
CONTAM /S /u %, BRMN AL 22 2FEBE (EFSA) 0 2004 452 H 24 H O ek AU O B K ER & 2 51
REBOFEMEICEI T 28 A LA #HT L, FAO/WHO A R MESI RN Z &5 (JECFA) 3% E Lo B ER
M2 B R (PTWI) A F/L/KER 1.6 ng/kg IREE/H, MEHEKER 4 ng/kg (IKEABANEY) & B 2 5D aE
95 & 2 F&M 7=, CONTAM /S uix, F72, FFEDEBSZMERZBEICAN TAORFHKOME
BEAHE L, KEULFRE~ORIINRRER L EET 2 2 L1 RD L.

KEFTBERB L OANLOBEHENSREFICHH SN2 E8BTH D, BINRITEME R (LR L - &
o> TRE, WE, FEEEZREERETS. KB IERELIE, () T#ER0 LeBAE He), (i) HHEKER
Q i (Hg,™) 72U 1Al (Hg™) BA A 2) B (i) AMKED Z & Th D, AF KT AYEH
HTHBKIEO b LbH Y SNTHETHD.

OB REFITERKE L A FNVIKBEORFHROBRZEICEHET LY X7 OHRIERZH T, FEOR
W (B 2Rk LOMEEY ) IZBD 558 ORI SIXEHE L7,

B & ERLOALFIG YR AR T — ZIUE ORERZ ETe) 132010 42 12 A2 EFSA R FEONT 72, 24
(Zhis 72 RRINER 20 7 E 6, B oKEICBIT 5 F12 2004 425 2011 - F TD 59,820 DT — 4 %
EFSA |35 T o7z, #Et 59,650 RO RIT4S x O mFEDOHEHENTIMEMN T IR 25572 b D TH
D, BB 98.2%IFHAAKER, 1.8%IFE A FILAKER, 3 EHIEM KB LD TH -T2

FoodEx (EFSA O &L H) DO 1 ROKHEIZH D HFH20 DB MBENARNET — 2128 47z, LA
BXOMEY |, [WEIOZOMI ] NRLDFEE TE236.8%E 17.6%% HH7-. ZiLHITHWT 18
MBLOZFOMIE] 28 7.8%, BRBIOCZOMIE (F/ 2%z258)) N13% TH-o7-. 11 BEEEEC
BN, T—X D 60%LL L2 BHBEAE (limit of detection, LOD) 72\ LIE R AU (limit of quantification,
LOQ), T72bbAEMFTEIY (left-censored, LC), Toh-o7=. LL7ans, MBI THRAKEN
bolbm TRBIOEEY] TT 56, WEMRRD 12%2 LC Tholz. ZOKMEITHFEIZL > TK
ZEBLDE, ARMATHLSELE T

ZDT —HR—=RATE AT KR L BREKBITIX N ENTWRNOT, & NORALAZBR < BRI
ARER & B L 727 — Z TSN TV DL FROKEREE ML ST D B 15 & AL RSP RY 72 A F/LKER,/HRoK
FRENGIT IS S BHARI A > TA F KR & HOKERICAEHR LT, fl, UL, fAodbb, HE
NRED FMFFEMN VTR A A T VKER 1.0, MEHEKER 0.2 & L7c. HidB, KB, WA
BRI A A FVKER 0.8, MEHEKER 0.5 & L7z, MBS X OVMEEY ) DS O TORMEECK L TRIKER
IXIEREKER E A L 72, ZOFEEBIR L0 T, KR E 2 FOLKERE N Z 72 TREFHKDRIK
FUREECHIT L 2 LiIETE Ry, AFRROBEEOHEEITIISAMHENORABEBREIC, %475
RGOV G R BT CRENA 21, T I DEREOEMIER TOFEEE 95 S—k X AL
EEHEH L. B FORFICOWTIE, HEOR S TZERMN OWFFED A FILKER & B KER O -2
Z VR .

BERRDO A TFKBIFERIT [ LOMEY] RGHEOHITESNTEY, REHEEEDO TIRHE
(lower bound, LB) & EBRE (upper bound, UB) (27272354 E 72O T, HAZfE (middle bound, MB) ZH\\%
&, ATFIVIKBOFLHRFE T, b o & bIRVERATH S RE CE Y &g D 0.06 pg/ke (KE/H, & -
EHEVENSIED 1.57 ngkg KRB THo72. 2D 95 X—% o Z A JUHIE, FARE AR L= % 5 i
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

FD 0.14 pg/kg KEMAN O e KEZ R~ LT EER D 5.05 pg/kg RE/ME £ TOHPH & e o72. A F KR
Dt MEFLEEICEE S IR O A FIVKEHEIE T T T 0.09~0.62 pgkg KEAATH Y, 2 RFED D
D4 C 0.14~0.94 pg/kg RE/H OFIFH TH - 7-.

FRNITE T OF IR CRFH RO X F /L KIRERE FICFEEGLTEY, SIS ZUClne.
BRlZ, ~7a, AhVx, ¥T, RIAT 47, 7X#Wk®ﬁ$m%®%?wmﬁ%ﬁa ZEIZEH
HLTEY, METEHZIIZAML—Y (Z TR ZIMAT-bDR b - & b FHE5 L TWe. s RH
HoROBBEEDFICER I, —ICRA L RS20 ERmbniz. MAOZ &R L EHEEE
B (FBREHO 95 /8—F X A V) ORFHROBEEEHEMIT RITRERON 2 5T, &/ Th

% AT E A 0 0.54 pg/kg RE/MH (MB) DI K TH HED 7.48 pg/kg RE/H OFPHIZ & - 72,

BRI L D EHEOKIERERIL, AT H00 7 —2OEENLZL PO LBBLOUBREDEL KXW
DT, RHNLBBIOHRKUB T —4 L VHEE SNz, Z OEIT R/ NS T &l E 0 0.13 pg/kg (A HE
[ (LB ) T, KRKBHNIED 2.16 pg/kg (KEAH (UBE) Thoto. ZD 95 38—k & A UEITE/ MR
AT ds K OME S @ 0.25 ng/kg (KHE/H (LB fH) TH Y, s RBHIED 4.06 ng/kg (KHE/#H (UB fE) T
BHotz. b ML ORI EHREICK S &, BAEZERL TV D EHMNRL o/ EHkOR
FE1X 0.17~1.29 ug/kg KB/ TH Y, ZODOEET 0.25~1.94 pg/kg (KFE/E L7272,

FoodEx % 1 /KYET, MBI ONEEY ), FE7 /v a— ikl TRRELR ) 2SN A O HH ko M
%mﬁ%ﬁmﬁﬁgwﬁﬁéﬁbk REFHROMHKRRE L FAENLC THDHN), [k L OMEE
W < THRELS ) OGS FRMOBREICHEBINDD, ET N LB TIHERRICEESN
HEHITHoT-.

RRIN A TIXBEFLSN D A FOLKRIRER TEEEMEN L D TH D2, HR T~ L0 A0 bR
£ 5@ mAKRER ITARNIREICHRSERL TWD EELTLATVD.

PRI, AT KR 2 iR 1 MiDAKEE Y ZEDOBBIZRINS LD, ADMH Tl 2 ikl
imﬁx EARMERICAAEL S AL, MARIC LV ZLSAHFET D, ZHUTxE L, AFVKEBITFEE (> 90%) H3IR10

RICEEFET . 2 iKERE B2 0 A FVKERIZEEUTA Y, JRME A @ U, i B4 BE P <0 i ik i 5 i i B
Z@EmcE 50T, £, KL, MIEETS. KA 2 fliKEIE—MICE DL CORBEAKESS T
D A F AL S B KBOBALAER TH D, WISz 2 MiAKBOPEHITIRE N T 523, A F LK
#RIT 2 i AREROTE TRIE & L'ﬁjleu“jéhé JRFFBAKERITIERS (3 X OVRIE) KSR Y 7 A (IR R FR AR
EBEZBNDD, ATFLKERREGREITITEY TIIRv. BE2E KO T ORKER @ 2 FAKBO K
MR ER 2 519 5 AR (Rg R ?E.F'U: LTHWHND. Ex ol H &5 MR & BEZOKRKEIIT 1:250 TH D
DB, NIZYRRKEL, FRCABEERDFEE TRV AICBNTE I Th 5.

BRI D~ T AT KD AFIVKBOFEEFENZETIE, 1 BOLZOKHERS CRERN, EEFAE, B
TR~ OREN IR ENTZ. 7 v ML 5Z< O TR & CREREFEEORENRIN, Hl
A F VKT K D R B FUR S IZ BN T F~—7 i (benchmark response, BMR) % 5% & L 7=k
DXy F~—2 R—A (benchmark dose, BMD) 95% = #H FBRME (BMDLys) (% 0.01 mg/kg RHE/H (KR &
LT 0.008 mg/kg KHE/HIZHY) EHEHIN, oL LR BMDLIETH 7. Z OfERZ SEEICE
T, RASRL, EERENW) & T2 A FVREROMIEIE, EERICIHE-D < fR$#HE (health-based guidance value)
EEDDHEC, B hOT—FIZ LRV EZRE L2 bR LT,

Zrxa—#EaBs— 1200 4RO LT — 2%, IRIEIRE & R r AR RE & o B
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

14 ETHROLNTN, TERLY BTN LE2RL W, 7o —HAaR—F1O 7EEOT—
Y EHRETT 2 &, ABRICK D ASEEITAEINE & BEOKIE & ORIEMS LR > TAF K
RO/ NG LT D ATREME 2 e L7,

YA v WNEREMIEO EE R — b O 45 BMOGEB X OED 10.5 m & 17 mOBHMIFZE 2
T2 &, BIRHIKERREE & kR = EEIE L OMIC—HEO & 2 BEITZE O b otz B v =
JWNRFEMFICIZ B D/ S 7k ok — FoRERE, RIEMoRE oM T n-3 EHZAMA TG
(n-3 PUFAs) Zii39 2 &, MRITHIKERIETE & 9 B3 1 UV30 » A ORI ERIEMHE O T & oIz B
NoHDHZLZmg Lz, AT LOMEEE (no-observed-effect level, NOEL) [IREHEEZKEE L ~/L 11
mg/kg T TR SNT-. ZDOFED 5T — &% TIIhE MK SRR EZ & R EBIRIE & ORICHEHIIZ

BRBEIIR O hoTz. B, TOS5EET—200, BBORIEH n-3 PUFAs (Ffl2, Kot~
FH T UmE) & AFRISESA & OEORMEIIHmE S,

A FILKERERTE & O M E R B O BIE A JECFA @ 2006 4D KET DFRIZEL#H S 4L (FAO/WHO, 2007), %+
D% DA 2R RFIRATRE & 72 o 7c. A FVKERD O B R OB HERIC L 5 At E %
BT HZEOEEMENHMEIC 25T, OIEZE, DHEE), &5 ) MBSO W TORBENEETH
DR, fEamlEH TR, Lo T, M@ B RO ERE) OfRRAEHEICEE L |
T, AT VKRR LR R IR EEL ORI ER R L OBIE 723 2 TV KERO MR LS < FREHE D
REICHRKREOFHLE 720 5 5 & CONTAM /SR VISR T 5.

9B X305 ARDEA vz Vg arR— O RN EONOEL (11 mgkg REBIESS) &7 xuv—HAE
27— b 752D BMDLgs (12 mg/kg REBLIESZ) OEIME (11.5 mg/kg FEBLITESS) MMEEERBIEEHE o JLfk
ELTHOWONE. BRI 250 2 H\WT, FEFEBORD bW BRI E 2 R
KRR 46 pg/L 1A L7z, 1 a2 /3— kX2 MW ERESE T /L (toxicokinetic model) % FHV T,
REBLM A 46 pg/L 13/KERIBEEUE 1.2 pg/kg IR/ B ICZE# Sz, BE/ MK O T — 2 I HkT 5 A S4%
Ba2r L, S oI2mWENET EOBIKHZE) D72 OFEHELREL (standard factor) & L T32%8KE L T,
AT ELREL 6.4 & Lo, AFVKEROMZ A FBETE (TWI) 1Z/KEET 1.3 pgkeg RE/E & RE L
To RRXLXZ D TWIN T v S OHFURBAZEI T % BMDLos IZ 405D~ — 3 D Z &R LTz,

BAERRIS 2 U7 S A REOROBRBERIL, %O OME TOHNIR & ShEL2 s L Lz A FILKER
TWI Z#E 2 TV, BEEROBRERD 95 S—t U Z A VEOFEZ B L TO R R, 2 TOFEER
BERCZ O TWHIZIEWHENLL ETh D, AMOLEEBIE TN 6 [(FETTWI A2 T\ L Ebhd.
JRWEDN A FNKBORELEL - L bZTHWEMTHY, I i%gﬁiﬁjﬁﬁﬁ%a:a EFho 5.
MR EBEDNAFET=2 Y 7T —21F, BINATIERA T AKBIREEIXITE TWIRHTH D Z & &R
LT, L, MiREEBETHWRELBIZINTEY, m%f@QEE%@ﬁ Tz H4EH
DIFEER LTS, TWI ZHZ D A T IVKEREREIZZN N TH DN, b LATIVKRIREZ DT
FRERT 7261, REBIRICZDEBTENRAREELELBRINLINETHD.

KSR ORISR IR CH 5. M OIERINES TR, #hfkR, R, AdEE X ORERN
&% . JECFA @ 2010 FFEOFHlLAZ TR S N T2 i O T8 2 & T EROKSRIC BT 2 EREY 7T — 2 2%
BT DL, KARVE, M7y NOBEHERBE(LEZBEEREE L R L T JECFA 2MER L2 f@fEIc -5 <
FREHME ORI EE W4 2. BMDLo 2% 0.06 mg Kékg IKE/H TH o722 L L0, FEN - MEEICL A
IR A 100 LB L, AT LMD, A/ SRVITHEKRERD TWI 2 K& & LT 4 pgkg K
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

HOE L DT

BRI CRED T K D B KSRREE OHEE L TWI 28 2 TV, R < 7 L5 b O 8 KR
AREAT, WU HERKIR & 720, BEEOKIRDORNIREE OBINABREEIL & 72 5 DT, TWI Z# X %0
H LAL72RU.

CONTAM /S 3/U1E, #6036 K ONEPEM LIS O£ 5 vh O TERE K ER DFEYERUEL (certified reference materials)
B L OMAMEEE (proficiency testing schemes) ZPHFE T 5 Z L 2T L. H LW HIREIC L 200 &xf
JIET DR, BRTORMBEROATF KB L EEKBOT = HEESTENDRENDLIRETHD.
NG H EH SN DER TS H DO MHERERMELO T 720121, RMERR EE2ZEICANTZ&-IX
JIGBRO XV EHETELHHANRKRDOLND. I HIHERV LLME RO L 5 72N 72 R B L o
BE b SN D& THS.
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BMEZRZNCKORAIhETR

EFSA BYEEICE T HIEE BT 2B 3% L (CONTAM 733 /L) X BT OKERE 2 F Lk
ROMFIEICET A RIAAE REZL 2004 42 A 24 HICAER LY ZORPAE REZEIC A FLKERIC
ERZY T TV, ZO/NRVE, A EWEY OFEERED b OIRFE) FAO/WHO & R sy =5
FZF % (JECFA) DJED T A FIL/KEROE ERIMZA M EE (PTWI) 1.6 pgkg (KE/MHEIZIT< 72 5 [EH
DY H 5L afm Lo, KA AAE A BB 28£HIZI3HE Y S0 A F LKA BT L PTWI
EBZDLONRHY 9D, ZONFVE, T, YRR ARELREHEET — 20 OIT R EMDSZ R
FOEEOFT HERHEEMITE DN T L LT-.

A D5 Y e KA % E D 5 BRI (EC) No. 1881/2006 (2006 4F 12 H 19 H) (34435 X OVEEY DK

RERKNEZNEHE L THE . ZhEOROFENEY TH 5008 9 0 E D DITITKET SRR 72
RIEBVETH D, 2004 400 EFSA B P E R EDR, KEICHT 28OS &M R B RET —
APFIHEEICZ2>TEY, X0EEEOSWVERETHOLZDIZINLEEETRETHD.

UGET SN OB FRERETIE, ALWEDICZEEN, bo & bRMEDEWIEETH 2 AHKE (X
FNKER) 7217 T2 <, MOFEEDEMITL EENL KB LW O & THDH. JECFA BNZ D 72 [H]
24 (20104E2 H) THE IR KOG 4B BT RxTh 5.

MMEZRZ XV ShSRiEH

FRAI (EC) No 178/2002 @ Article 29 (1) (a) (22X, EC X EFSA IZEW)T O/KER E A FLKERIZET D
Lt FOREEY 27 IZOWTHRNE AT 5.
ZDOFERETITERAKR L AREKE BRI ATF KR OB FICONTIRRENERETHD.
¥z, TOERETIT
®  EFSA & HE (2004 4F 2 H 24 H) LROBERKIE L A F KB OFMHEIZET 58 LR
EEETRETHDH. £2ITE, AT KR 1.6 pg/kg K/ & BEHEKER 4 ng/kg RE/HE &9
JECFA O PTWI 23t & B 2 b D BN ONT ORI Z GieXETH Y,
o  EIKEZEZLAEMT OEBARE L X F N KBOGETETAMZ &7, HEEAKERE X FLKBOK %
DIEFEICFH G T2 ERBMEAZ T XETH Y,
® FFEDREEZMOEmWVEM BIZI1E, KRR, 7, BNEEZREHEICERD AL) OAF KR
MR R AGIH L, AT VKBOBEZEIZL 5 L BIHSNLTND Th A 5 /NEOF kg % P

TRETHY,
® HHUKIRICHL - L BIEEL TWLEREZBEL, BHEOKRICHL- bl TS THAS H /)
RoOFRHEZHRTXETHY,

o BMUSNDOKEBBRFEIROKENHELZB IR IR TH 5.

*The EFSA Journal (2004) 34, 1-14.
>0J L 364, 20.12.2006, p.5.
8 WHO TRS 959, Seventy-second report of the Joint FAO/WHO Expert Committee on Food Additives, 16-25 February 2010.
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af il

. BUBKK

L1 —R7sh

KER (He) ITHAB L MHRORBEERNSERETICHHSN I @BETH LS. BRI D &,
FAIVTEME R BT, KRR, T, KROMEERT 2. ZOAMHERILFRERORIZ, A, 9,
BIIKERICIRER L, NITITekx 7ef@eis B3 E U 2 WREMEN H 5 (EFSA, 2008).

KEED 3L R &1, (1) TERWLAEAE H)), (i) KSR QM He™ 2L 11 (Hg™)
BiA A2, (i) ﬁﬁk’émﬁ%@: LThD.

RO TIE, KBITFREETHRETHY, BAICEET D, RICEBAKBIIREFTHL-o &
HLE<HD 4%13@5 (Selin, 2009).

HHEKER (He) [LAMIT He, B X O Hg O TH Y, o0 THABBICH Vb, Eih, Bh#H),
BIEAI, FR@EANCE £425 (US-EPA, 2007; EFSA, 2008).

BHARSEAIL, D7 &b 1 HORBIFADKEFE AR THA LTS (WHO, 1991).

AF VKR (MeHg) 1ZBWHEENTHL - & HH Y SN TH S (EFSA, 2008). 7:4»7J<$E, I
A=), AT aI s (Bl ANVT v s a—R) 7 EOMOEREKEENEHEFICEA RS ICHN ST
% (EFSA, 2008).

BAFEEIC I T D58 & DN % D K OKBIRGEIRILEEL T ~ VI LD D4 R KER o %b‘ﬁzﬁj B RS
RAKBATH D, AFIVKBBEZEOFRENBFICEL D, A TFVKBITFRITAKCR W EEH CHEA - BB
L, FOUEY & % < BIT D5 CRICEEZ 517 °9 W (European Commission, 2005a; Richardson ©,
2011).

RN ZE B 4313 EFSA (2B ORI A FLKERIZ D0 2 B8 REAE LD Y A 7120 TREEE A
FOUGET M LI, LEEn-T, ZOBERFTREFICIDKEILIOAFAKBEREICEHT LY 27
IZOWTHEREY T, o005 (B, AR IXOMEY) IZBD 5 5B FEIIC OV TIEIMRET L
720,

1.2. BHEOY Rt

KER, FRZATFAKBITBEICLZ S OV RV FHHOKMGE L 72>TE. ZFNHDH - & bEET D&
DL DZELLTIZEET.

1999 12, KEBREEREIT (EPA) 1X42KF -7 #7 I — (National Academy of Sciences, NAS) K [E]
iffrﬁﬁ%}'ﬁé}% (National Research Council, NRC) (Z A F/L/KERDET) 72 2B (reference dose, RfD) DFX
EWZOWTEIEZB 22 Ko b Ediz. ZORM T (EZMEOEWREERZETe) EHN—AJEICE
S THMEREREZ RITI RN EBZ LD (RBD M b D 2 R HEFMEZFFO) | HYS72 0 OIgEE
BOHEEM CTHSH. NRC I, RD IT7 =0 —f5 T IO TE DI T X 2 MRITE
BRI Z k3 5 X F~—2 R—R (benchmark dose, BMD) |ZHSWTHHENHRETH D Lfk
w7, Tebb, B IM/KEIRE & Boston FEFRR A SR O &-FIGT —Z 06, GEHYRHFE A (point
of departure) & LT RfD ZRKHDH&E & NRC (FFR T, 5%DXF~—727 )i (benchmark response,
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

BMR) 23RS 722y, Tk, SEHICHERBERE LR THEEED 5 X—t XA MEIZBWT
ZOFELDEN 2512725 (Thbb, HIZT5%EZ ) KnxfET. ZOHET, BMR 5% 6726
JRERAS MK SR EE 0D 95% (5 4H FERE (BMDLgs) 13 58 pg/kg (BEZ/KERIEE T BMDLs 1% 12 mg/kg (ZAH
Wy LHEE S, RID 2R T 5I12d 7o T, HEHEE DR OEMFINI2NT Y 202 F )L KERT —
B R=ZADRFor S E MR L TR &b 10 DRHEIMRE TR S 4172 BMDL B A& 2 LB B 5. LA
O TR E BB, NRC L, K[E EPA NVE CTEWD/AKEED RID M TH 5 0.1 pg/kg W/ H TN R %
RO VI BURTHRFHICZ S TH DA, ZOEDRIUZHOWTIUGET N LI TH D & #am L7z (NRC,
2000).

Z D% KE EPA 1ZZ DY A7 5 M &2 4G L7z (EPA, 2001a). [ /KERICHAE L 7= BMD 29#ri, 7
xu—HAEaR— MO, BA =22 —T—F 2 RTITONTIZED % < O BRI 4 ff
S>TEBIRbNT-. EPA ® RfD 0.1 pg/kg ARE/H X, ZH 5 328055 H &7z BMDL s il % i 65 K
REL LTHRAL, PMEFMBEI1I0ZHNTEH L TEYHEET L TEREL LZLOTHD. =
DFREL 10 1ZIRDBNRE D/ T > % L HF I K SR 2> 5 B R BEA~DO LW E ) AEFEMEICRHISET 27200
3 &, VPR L RIS T 270D 3 L b o TN D.

1972 A2 FAO/WHO A A& WIS S (JECFA) 138 MM A H MERRE (PTWI) Z#/kER
T5ugkg KE/E, ZD 9 B AFIKEOFIET 3.3 ng/kg REH/MBEEZ B2 22 &, L EDHT= (FAO/WHO,
1972). Z OVETIEARITHEED O OKEIBE & FRARTER BT 2 MIRLEZF O L1 & DREIC
FEOWTh STz, TR, JECFA IEMEENGHEiZ 3 272 9 & A FLKERD PTWI % 3.3 pe/kg (KE O
FFEIZL TV, BL, RIS/ & B LS DS S W ATRE D 0 5 L Fafi L C
Wiz. JECFA 117 = m—ik i bt A o = L OREERTFERE A HESU T PTWI % 1.6 pg/kg /(2 2003
FET L7 (FAO/WHO, 2004). JECFA 1 PTWI SGETORAL LTT7 = v —35E0 D OREEEBEZKED
BMDLgs 12 mglkg & A > = /b6 DO RBIREEZKBO I E S (no-observed-effect level, NOEL) @ 15.3
mgkg ZERA L, 2O OOMEDFY) 14 mgkg 78 2 DOMFEREFICEB W CTREOERZEDORD H L7
WVIRE R A KT 2B B KRREOHEME B 2 7. ZORBEEZHREL, BEROKEDEE/ M
LD TH B 250:1 TEIl- T A 56 ng/L ([ZEH L7z, IRWVT, Z O R 3K E NRC & EPA
DRV ERWEREE T V&2 W TR ORE L k&0 Z2EAL, EHEREE LT 1.5 ngkg KE/
HICZEH ST, EAMRRHEIREIZIT 6.4 WS, T, BE/MEOZEENIC 2, Mk
RETEFRBMBIRE OBEICK T 2 BYEEONT Y XOTDOFTED 3.2 BNEENTWD. HKEIIC
PTWI (X 1.6 pg/kg IRH /I & 72 572, JECFA 1%, ZARRERZ AR LIZEZEO SO RER N HHE LN
o7 — % Tl %O THEWERE IR/ T Y FITRT DREUTL TR\ & B 2 7= (FAO/WHO, 2004). L7-
235> C, K[E EPA & JECFA ORHH D E/2E T, EPA IXEMENRE RN/ NT Y FTx3 24852 M2 5
ZEIRVEERAMEFMN LI THS.

2006 4, JECFA 1%, Mo R % /NMEMIZOWTO PTWI OR# %2, FEiE D B 1 JE S < f58f
EAEHIC K > TTEBES S 2 AL B8 L CHMEICT 2 X oM Sz, JECFA (X F VKD
PTWI 1.6 pgkg (KBNS - & HEZHEOBWEE (B M) BT 25 o & bIEE O E O EFE 8 E
B (MR IO ZEEMEER LZ. 20 PTWI O 2 {5 £ TOEBIIEIR FIREE#E O ot (IR0
JRRA~DEEDT-0) UANORNHRENE) 27 3w EE2 o=, LrL, JLhEe 17%F
TO/PNRIZBWTIERRIRIEIE EEZ TR < WO TH D03, BN &S M Hik U CREE RO 7256 i
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

ZHTZ LIxTE ARV E L (FAO/WHO, 2007).

FAO & WHO 1% 2010 FFIZHBEIO U 27 L{ERICET 2 AR EMESH LM L, RERafEIck
WTHRESR (n-3 EHESM ARSI (n-3 PUFAs)) EALZRIBEYE (A FILKERE & A 4% 2
L&) MEt Lo, SEofkam e LT, MIRmTREFI O, iim, AWM T Fath~Fxi
TP (DHA) OfELE & AFAKIEDO Y 27 L 2EBRET 5 L, BREINTIAE DRIV THRIAE T
AERARRONEY MR EOFERLEBOY A7 25| FiF5 & Lz, HshlE, /WA, H0FETE, &
FED U A 7 #2§ D E ' 2 4 < FEUI AR5 Th - 7= (FAO/WHO, 2011a).

EFSA OREWESIZIS T D21 EIZET 2B 7/ kL (CONTAM 730 (ZEMHDOKERE A TF1
KERIZRET 2 B L& 2004 451285 L7= (EFSA, 2004). BINE B S0 6 OEGE DS REE & FEFHO S
5, CONTAM /=3 /UK $RIEFE 12 B9 % K [E NRC & EPA 2E 7= RfD & JECFA @ PTWI % #4512
B LG EEREEZITDT, U RAZHEDHRI o712, CONTAM 7<% /U3 & HEREY) O S 72 B B
FHORAFNVKBOEFHRROUERE &L PTWI ([ZE<, RID B2 2ERH L LHESNLDL EfEim LTz
LrL, BT =20 bidc REMOZEFHEOEBEEO B WEREHEIXTE R0 o7, LR
> C, WEIRFBEFIOLMEICEREZ Y TR I Z2EHEEO B WEBIRET — ¥ BN ETH -T2

2010 4212 JECFA (THR/KERD PTWI L B 2 —Z 8B 272\, I EISNOBY T DFh L% 56 % KERFERE
IR KR & %5 2, HIALAKERAT) DORFMEEAT — & _X— A3 AW S O BRSO KR OMERE U R 7 FEIC 23
ThorEEZTZ. BT v FOBEEZOMIAEINT PTWI BXEDTZDIZEINLTWA Z NN,
{E7KERAT) @ BMDLo f/IME I 0.06 mg/kg IRE/ H A L7z, AHEFELRER 100 f5&2@H L, HY47=0 (1
AR5 Z L C, JECFA [ ZHERKERD PTWI 1% 4 pg/keg IKE/AR & BRE LTZ. TS T DL ian 2
EmD, O PTWI BN EUN OB 6 ORKIBOBFHRLOBHFIHHATE DL EL L. F
I R EHEOBFE R Z O PTWI £ 72I1XE AT Th -7 (FAO/WHO, 2011b).

1.3. ft %

AKERIT IS X OBRBEFIC RIS R AT 5. AKERITEAHE T B EICE L, mHEES 80, JF-EiX
200.59 g/mol TH 5. KEBOLREFMITHEIZTHESY, oL bZDIFPHg THD (29.86 %). HlLFese
RETIT TrBRiE] 2L [&B] L LTHaLNATWSD (Hg0)E7-1x He L FiL &S D). &BEKMIE
MEDOHROHLHLACOERET, HRHETH -—RETHLLMONLERTHD (FBE 13.534
g/em’).

BREIPICHFAET D Z ENH BN S KERD 3 JZEE (Kuban & (2007) 72551, ® 1 W) Tko@Ey T
b5, (1) REEME < AKICHEADEEANE T h 5 &8 KR (H"), (i) 135 2MCKENE TS < 0EHEB IO
BHEY B> RRRCA A7 2 EAT 5 b OICROBRMEZ >l (He,™ £ 7213 Hg(l)) B XL Ol (Hg™
F 7213 Hg(ll)) OEMEASR, (i) 1 X 72122 D07 L/ 7 UV ERASFE TS LT (/-9 T
VIR LT U VKR FREZ TERCT 2 AHKEMEA Y (RHgX 72 L RHgR'C R & RUZT /LF /L7
WL 7 UL (CHy-, CHs—, CeHs-), X IX[aA A4y (m~aF A4, WA 4, WA +2) 2%
T D AHKIMEE T, %< OFEBE L OHEKIMEEmIZ He D OIELN D, SEM/K SRR 1308 5
bR (HgS), FE{b/kER (HgO), HEfb/KER (HeCly) DOFRETH 5. FAHKBILAMLES B D, B
BRWLKFOERERTH S EHZ VDR AT AKIETHS (FAO/WHO, 2011b). A F/L/KERIF A 1258 <
e o7, VI EICRENMSE 2072007k 0 EFHT 5.
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FLHDE, KPITHRSEMTIXLL T OERIRETIEET S (UNEP, 2002).

0  LEEARRE I OVEIK/EEKER ;

KEREBHMHES (EIE) ;

WP DA A2 B DA A M EEY (R L OEHEER) ;
AYATEA A AR

T AR N LIEARE UT-FEA A U MERRL &Y |

A F oM, BUE M, BUTER S TRV UAMERL /E ISR A LT O

® 1. BEBIOERBETO&RAKIRE EleA 4 b2 FE (Kuban © (2007) 725 5] H)

CAS number
Elemental mercury Hg' 02786-62-4
Inorganic mercury Mercurous ion H gf' n/a
ions Mercuric ion Hg™ 7439-07-6
Organic mercury Methylmercury CH;Hg 22967-92-6
ions/species Dimethylmercury (CH:).Hg 593-74-8
Ethylmercury CH;CH,Hg" 627-44-1
Phenvimercury CsHsHg™ 23172-374

n'a: not available.

L4. BhE, Hig, Beirhofili

141 #H &

PR OHHICHN L KBOBABIIIEE X THOINEBE R L OIE, —RAEFE OKERSLIL), —WwAERE (K
ﬁ#m#%fkéﬁ@%fﬁk))ﬁ(?W(ﬁtgﬁﬂg)%iU BRI AEPES OBFFM (B2 XBEE
fiET3END) ThDH. HER EOKIRRMAS 21X 2007 A2 3,100~3,900 > & HEFE S 47 (Maxson,
2009).

142 H #

wi, @I, 'k ﬁ%1¥#ﬁﬁ®ﬁégﬁ RTHY, HEED 5% EICHT=5 (EC, 2005a).
KERDBREEH L ~UL & N OBRFE A8 5 372912, EC 13 2005 4 (ZERMH S (EU) 7K SRERES 2 B4R L 7-.
ZAUE, KEBOKLH, G L TEEERES L, % BT 20 OXFH E GGG TH D
EC (T 2010 4EI2 Z O /KERERIS 2 2SR L, BRBS R IR OB PEIZHE A TRV JA E 2 TOXRITIIT S N
CRER LY D OBGRNEIT SHAUSHHITES LB SN D0, T —ZITREAFE LR,
KFZT 7 FoplizFr A — L LTHWONS., Fr X h—b (RAFiE 2-=F VALV aFF-%
BEBETNIUL ANVFAET— K, AVraFtT—h AVTy I, ANVRLVTY, Ay =,
CoHgHgNaO,S, CAS No 54-64-8) 1LV 7 F 2, KRZZ ANEH A 7 VISR RCE B O Y 2 1517 5 DI H
WHhivs.

W EFIITBAEOKBE O 2V LREAER L L THRBICHER STV D OIXKRDEY ThHDH (UNEP,
2002; Fauser &, 2011) :

" http://ec.europa.eu/environment/chemicals/mercury/
8 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52010DC0723:EN:NOT
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g )Vy v ) BiE (SR L WY — )
R T = L H A

N s S

GERTL)

HE - FIgEE (20X, BER, EAED

BEX BT A T BIRE, MIESCLEEBHORA AL v F, —FAL v F)
EE (B ZIE, HIEH)

e L 365, AR, TR

FOBA (FEfA, & ofth)

Fp D RLL TR DO DORAMA (B 21E, Wk
TR TED R T A ARG IEA

EIRSL ) ZIE, U7 F o ORAER, B IEORIEERD
filiE KSR A9

fB¥ES: (7 ) — L, fR)

ITH (MEEA, L AR

e dis
FHESRBETHO LN D KRR

(e S

Fergb L

BEROGHR, =y F LT

1 7 — EN ik

JRIE, Tk

HEIEOZ T Ny ZJiEMAL, ToFany 7 71 —%F AT A
IR A A - il

A 7LD EREFD

g0 S D B Y

F7 4 A A

B N7 v 7 RIEEAGA

iR

FIRAT 4 w7, T4 E—FHORE LA
7 4 A7 LA (LCDs)

L 43 BBPhofil&id

AKEITHRE N LOWM G ORER N LRETICHESND. b ol b EERKED B IRFE AR L7
DA AR, KL D DRk, KR DDOEIETH D, ARREE BRIE, TOMOTEEEH O b
HRORHEN Zicib b, b FEREOMHEEITHERSEROEHEIZE D0 b7, L, HEE
REFLHEIZIZN R0 OREENEDOH S Z L3RG ST D (WHO, 1991). KREIIRK, W, i
ICBWCERRICBE), £, BEELTEY, - OAEMHERILFRIFEERIC OV TIE Selin (2009) O &t
DRFUZE DTN D,

y NI

ARERIT BRI IR R L g 2 HaBAKER E LTt S5, N LOFRAER HITEEAKE, 2 ik,
I ARUKEROIE AR E 5. — RIS, KRR TIEEBAKEN —RICEBARIIRETTH-o &6 k<
b HIEHETH 5 (Selin, 2009; Sprovieri &, 2010). HIER D7 Bl 72 KSR L EE 1AL -8R Tl 1.5~1.7 ng/m’,
FEEER T 1.1~1.3 ng/m® OFPHICH 5 L& Z BTV A (Lindberg &, 2007)

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 14
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HiERD B b HSROKE X 2000 45 THI 2,190 2 EHEE STV D (Pacyna B, 2006). [RIEEOHEE
122005 A2 b 3 2Tz ny, NORFECIRNRY NS BRI & LARITE e h o T2 PRHIR 2 N A C,
Wi 1,930 F > Tdh D EoR L7z (Pacyna ), 2010). [ENEEREIFHE (UNEP) |3/ BHEE &2 G T
THY, HLOTFT—ZITL 2013 FIBELNLTETHD °. 7 O7 NHERKRK O KERIHIC R RO E#RE
THY (K 67%), AkERMATNTWD. KT O R R OPE IR CAERE, ISR ETT & THE
EORA T —HAROBEETH S (Pacyna 5, 2010). KFELIIME L TR X 2FBEAEPTITRVAS, kZEE )
HORHAE LWEBTFET S (EC, 2005b). FEE (UK) Tl 2020 4 % TAZEE D E RIS H &I H
MTRROBEREZ T 272459 LHEESH TS (Wood 5, 2008).

+

AKERITHIER | CTHUE PR G A BEOZ VMBI T 225, KK D T8I 2 flik$EE U THERIL 5
% (Morel 5, 1998). Z OFHUTHERE L 7o /KERO —Ie BKERITE L S, HBOVEEICKREAFIZAE T
% (Selin, 2009). FHrELICHERE L CIE HIZIZIRIT - 2858 L7V KER IS 1 IZEFE L H 5. Boening (2000) (3
i ERE) ~OEREIC AT 5B 2GR LT D, R0 OKBIT O KB T — /T 5. 2ok
RT—TD < D & LT kB b Z R L, BEFENDETEHNLZBROMICD - Y & RIS
H &5 (Schliiter, 2000; Selin, 2009).

KRB X THER T

cmnMAN*»imﬁﬁi@%ﬁ%ﬁ@ﬁﬁ@ﬁﬁﬁ%#éiﬁﬁ%ﬁ&Lftmmh%(NM)%
ZH L, ZOMEIZOW T TFIZHE

AR kaﬁ?bxffﬁ“éazfiﬂ:%%ﬁé I3, é\)%kéﬂ T2 ORFEABRENLIR L O 2 fliKEILAEY, BX
Uﬁu%ﬂ(f&' (AFNKEE AT KNP ER) ThDH. ZhbOILFIRED RIS pH, Bk ILE u

(R AT RS D BB RSy F DR E K AF T2 (Ullrich 5, 2001). 157k &K TORKERFIZE
f%wmﬁ®%5i%Lfﬁ%$ﬁﬁkéﬁ,%mTMNMKiT&Dﬁé(wmm%Jmu

TELE TR OSSR FE 13l 25 OIS TIiX 0.2~0.5 ng/L OFiPHTH S (Cossa H, 1997; Mason 5, 1998;
Laurier ©5,2004). L2 L, K TIZE D SWIRE TH 5 1.0~20.1 ng/L 23 8E TV S (Morel 5, 1998).

IKERIBA D 72 WHEREMNTIRA D W EE LR L~V Th 5. HEREW ORKETITEBIT 5 A FILKED
FHIXHEK TR 1~1.5%, KT 0.5%AK5 TH 2 (Ullrich 5, 2001).

IKERD A F NMACIT EIZHAKIEAKOHEREY) ETHEL 203, KFETHAT D (WHO, 1990). AT L5 A
%wmimégi%i%ﬁﬁﬁ%iriofﬁbhé(mm52m@%mw&Bmm@mnw%Jmn
HEE W) A F AT 2 L FRFE TH Y, )72 A F AR EARR HAUXAELT 9 5 (Ullrich &, 2001).
AF I BT HR TR ESNH Y, VIXUITHEERRH D, A F /UL E TMEOIREIE & £

(CFIHATRE 7R KSR & ITIRAFT 5. LivL, THHOERITIEE, pH, BLETEN, /AT
KBRSy DIFEICEE SN D (Ullrich 5,2001). Z OBFEOFER, EEE, EWRIHE, B A~D
BIEOEVIKEEEWTEN AT 5 (Stein 5, 1996).

? http://www.unep.org/hazardoussubstance/Mercury/MercuryPublications/Global AtmosphericMercury AssessmentSourcesEm/tabid/
3618/language/en-US/Default.aspx
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2. B W

N ER B L T 570, HEASH] (EEC)No 315/93 ' &5 2 45133 U TR ETE QB I S\ T
KRMEEZHETDHLIED TS, BUEOKEBFAEEME (maximum levels, MLs) 1EZEEH#IH] (EC)
No 1881/2006, Annex, Section 3", EIEZE 2HIHI (EC) No 629/2008 2 [ZESH HALTW5. ZDAEED ML
fE1% SCOOP-task 3.2.11 " TIT I/ BREERTAM & £ dh D KERFS K VA FLKERICEET % EFSA O RLE
DOFER (EFSA, 2004) 7> HIE S 7=,

BUE, KED L AR, BLXORMLY T U AL FFOKED MLENED bR TW5. KEW L AR (&
R E G0N =DRBRACR 7 AL — LR O KRB EEY (07 A% —, 4 Bxt) OO
RIEER<) IZIEMLfEE LT 0.5 mg/lRiE&E (ww.) kg Wi S TW5D. FrEORDOBRIZIIFEI NS D
1.0 mg/kg wow. S STV DL AKERHT OREEEIZ BRI (EC) No 3332007 P AWEDH HNTEY, S5
[CZE S (EU) No 836/2011'¢ TIEIES 7=,

B K D FRIIZEYE (harmonised levels) 1XFRHAHES 98/83/EC TRESN TRV, MEED A % 73
BEeAKITAKER 1 pg/ll 22 TR DRV EED TS, BIRESEES 2003/40/EC™® TIZI I T 4+ —4
—O/KEE ML % 1 pgL LED TS, KOKBOH OREEITHFESIES 98/83/EC 7 L EESHRS
2003/40/EC'® TED TN 5.

1 Council Regulation (EEC) No 315/93 of 8 February 1993 laying down Community procedures for contaminants in food. OJ L 37,
13.02.1993 p. 1-3.

" Commission Regulation (EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain contaminants in foodstuffs.
OJ L 364, 20.12.2006, p. 5-24.

12 Commission Regulation (EC) No 629/2008 of 2 July 2008 amending Regulation (EC) No 1881/2006 setting maximum levels for
certain contaminants in foodstuffs. OJ L 173, 3.7.2008, p. 6-9.

3 Reports on tasks for scientific co-operation, Task 3.2.11 ‘Assessment of dietary exposure to arsenic, cadmium, lead and mercury of
the population of the EU Member States’. http://ec.europa.eu/food/food/chemicalsafety/contaminants/scoop_3-2-11_heavy_metals_
report_en.pdf

' Anglerfish (Lophius species), Atlantic catfish (Anarhichas lupus), bonito (Sarda sarda), eel (Anguilla species), emperor, orange
roughy, rosy soldierfish (Hoplostethus species), grenadier (Coryphaenoides rupestris), halibut (Hippoglossus hippoglossus), marlin
(Makaira species), megrim (Lepidorhombus species), mullet (Mullus species), pike (Esox lucius), plain bonito (Orcynopsis unicolor),
poor cod (Tricopterus minutes), Portuguese dogfish (Centroscymnus coelolepis), rays (Raja species), redfish (Sebastes marinus, S.
mentella, S. viviparus), sail fish (Istiophorus platypterus), scabbard fish (Lepidopus caudatus, Aphanopus carbo), seabream, pandora
(Pagellus species), shark (all species), snake mackerel or butterfish (Lepidocybium flavobrunneum, Ruvettus pretiosus, Gempylus
serpens), sturgeon (Acipenser species), swordfish (Xiphias gladius) and tuna (Thunnus species, Euthynnus species, Katsuwonus
pelamis)

15 Commission Regulation (EC) No 333/2007 of 28 March 2007 laying down the methods of sampling and analysis for the official
control of the levels of lead, cadmium, mercury, inorganic tin, 3-MCPD and benzo(a)pyrene in foodstuffs OJ L 88, 29.3.2007,
p.29-38.

16 Commission Regulation (EU) No 836/2011 of 19 August 2011 amending Regulation (EC) No 333/2007 laying down the methods of
sampling and analysis for the official control of the levels of lead, cadmium, mercury, inorganic tin, 3-MCPD and benzo(a)pyrene in
foodstuffs. by OJ L 215, 20.8.2011, p. 9-16.

17 Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption OJ L 330, 5.12.1998,
p.32-54.

'8 Commission Directive 2003/40/EC of 16 May 2003 establishing the list, concentration limits and labelling requirements for the
constituents of natural mineral waters and the conditions for using ozone-enriched air for the treatment of natural mineral waters and
spring waters OJ L126, 22.5.2003, p. 34-39.
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ZESHE4 2008/84/EC 0, BEIEZ B A4S 2009/10/ECY, 1L UEE LS 2008/128/EC?, BIEEE
454 2011/3/EC 13Kk &2 o B LRI O ARl & LT OKERIC 0.1~3 mglkg DHEHEER 52 T 5.

KEUEAMITE TR BANCH VB2, 4 Tld EU TR STl BEHATR4S 79/117/BEC) 2.
ZESHN 149/2008 ** 13FE % OB 5 OKIUEA W O KERIRFE (maximum residue levels, MRLs) %
0.01 35 X100 0.02 mg/kg (KR & LT LIZKIILEMORE) LEDTWSD. 2D MRLs 1T FEARSEM L L
T, FFArsnTWARVWEIC WSS,

ERS S ZEE S (Codex Alimentarius)™ [ZHKER & A FILKRIZONTEL DHA RTA L E2ED
TEY, IRTNT4+—H— (FKER 0.001 mgkg), B (F/KEE 0.1 mgkg), WEALSNOM (XFL
AKER 0.5 mgkg), VA, AHTF¥, v rua, XA TEORRR (AT /VKE 1 mgkg) DM THDH. Z
DA FVKBFEEHEIXEBRE 5 CRET 2 AN TROTZDDO LD TH S.

FE4 2009/48/EC*° (ZFLERZ DN D DB Z TR bAWRHEZED TS, KR HEDRA
EVTHRNE 72 UK PEBL BT B 1.9 mg/kg 2> & FIBEMEEC A EL D 94 mg/kg £ TOHIFH & o> T 5.

B4 2002/32/EC Y, EIEFES 2010/6/EU > 13~ ARt O R KEABEZED TS (R2BH). 2T
DIKHET K E B 12%I2HSNW TN 5.

x2. WWEEHEY T OKEBIZEET 2 EU O#LE

Maximum content in mg'kg relative to a

Products intended for animal feed . , . .
! ! feedingstuff with a moisture content of 12 %

Feed materials 0.1
with the exception of:

- feedingstuffs produced from fish or by the processing 0.5

of fish or other aquatic animals,

- calcium carbonate. 0.3
Compound {complementary and complete) feedingstuffs 01
with the exception of:

- mineral feed, 0.2

- compound feedingstuffs for fish, 0.2

- compound feedingstuffs for dogs, cats and fur animals 0.3

! Commission Directive 2008/84/EC of 27 August 2008 laying down specific purity criteria on food additives other than colours and
sweeteners. OJ L253, 20.9.2008, p.1-175.

2% Commission Directive 2009/10/EC of 13 February 2009 amending Directive 2008/84/EC laying down specific purity criteria on
food additives other than colours and sweeteners.OJ L44, 14.2.2009, p. 62-78.

2l Commission Directive 2008/128/EC of 22 December 2008 laying down specific purity criteria concerning colours for use in
foodstuffs OJ L6, 10.1.2009, p. 20-63.

22 Commission Directive 2011/3/EU of 17 January 2011 amending Directive 2008/128/EC laying down specific purity criteria on
colours for use in foodstuffs. OJ L13, 18.1.2011, p. 59-63.

2 Council Directive of 21 December 1978 prohibiting the placing on the market and use of plant protection products containing certain
active substances (79/117/EEC). OJ L33, 8.2.1979, p. 36-40.

2 Commission Regulation (EC) No 149/2008 of 29 January 2008 amending Regulation (EC) No 396/2005 of the European Parliament
and of the Council by establishing Annexes II, III and IV setting maximum residue levels for products covered by Annex I thereto.
OJL58, 1.3.2008, p. 1-398.

25 Codex general standard for contaminants and toxins in food and feed. CODEX STAN 193-1995, p. 1-41.

% Directive 2009/48/EC of the European Parliament and of the Council of 18 June 2009 on the safety of toys. OJ L170, 30.6.2009, p.
1-37.

T Directive 2002/32/EC of the European Parliament and of the Council of 7 May 2002 on undesirable substances in animal feed. OJ
L140, 30.5.2002, p. 10-21.

8 Commission Directive 2010/6/EU of 9 February 2010 amending Annex I to Directive 2002/32/EC of the European Parliament and
of the Council as regards mercury, free gossypol, nitrites and Mowrah, Bassia, Madhuca. OJ L37, 10.2.2010, p. 29-32.
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3. URHIEB XTI bk

3.1. IUHOINEERTE

i O KERANE O IEFERE & AEEEIZ IV TRUBHUEE & i OB DN B e e 2 F 7= 7.

KERSIHTH OR FEHRIBUCIE, B, {17 H D WOIFIFEE A~ OIERIFICIR ASCHARN B & 220 & 9
HETLZENNETH L. NI L BB TREERRTZN D X O IUET RETH S, B OHAE
ITEE KBNS L TCOAEETH D, KB ORME L LB R BEORMITT 7 v (PTFE) & 7 vik
TFL TR Ly ThD. HiERREHIS DI T 4 —7 7 V=X, WHREGRIC CTHERTIC, RRICIREA
LThRFEEND. AFUKRBITEGEE T CHRBERZBRVIRT LT 52005 eI T
% (FRCZHH). L L, BREEHR 0O 2 F KO EMEIC R T 2 RAF2 R B Uikt o9
L2VE 5 TULZR0Y (FAO/WHO 2011b).

EU CiX, BMFOKBO L~ EAKICay br—3 5720 0EHREGE Y, ZESHA] (EC) No
333/2007 °, {EIEZESHHA] (EU) No 836/2011'° TED BN TS,

3.2. Jrbrik

221 ABHE
SN T LRUR R PR DVE Y D 72 2 & BB L7 < TIX R 722V, "IREZRBR Y, FBHIfili 2
AR EITNET 28R E G £, R T LU PTFE DX 9 R T T AT 4 v 7 Ip ERUSHED 703
MTIELNTNDRETH D AL TlE, KECFEFERITIX AL Pyrex BT ADB ARSI S.
TNOITHERY A7 /N e T HIOICHBEEHT XETH L. UMAZITEREAT L ANET Iy
I DFATHREHTE 5. ZESHAI (EC) No 333/2007 °, EIEZESHHI (EU) No 836/2011' 12k -
T, BEITIE U 24 22 B ORBIREE N 2 < B BV TV 5. EC OFZEHERIKS (CEN, 2002 t4iT CEN,
2012) (ZRidk STz b DT+ i i 252 1 TV AR, 5 ThWHEbRFICZY EE 2 b5, CEN
(2012) 12L& D &, L FRHFEHIRETIC T4 °C LR CRAFTRE Th H. ABUIIMATE RN Z 78 5~
X THD. ALFEARBORFIITERETRE AN D 5. (LEESITHEET 5717 EOERIT,
a) B . AT ISR EOLFEROG R 2T OIEE 25 < T2, RTFIE —20°C T
RETHD. —WIRAHMEITER NI T RETHD.
b) pH: HEED pH IXEHELFMOLEMICTMSEEL S 5. LRSI FHFENIRT BT
FEARIEZ TIER B2V,
o St RITESMRI Ko THEERILEMERZENT D. SITHOFKEBILEYORIEIC
720 LR E VWD RETH D.
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3.2.2.1. ARBUIH

KIKERIHTIEIX Evans & (2006), Bolann & (2007), Sardans & (2010) OFRFAHD. & o & LI S
NI FHEZ L TICE T 5.

B DM 53 (Evans B, 2006) (25 &, MK BOLHT (CV-AAS; Torres 5, 2009; Mousavi b,
2010; Jarzynska & Falandysz, 2011) 3 X VG ZR&R 1867087 (CV-AFS; Cava-Montesinos ©, 2004; da Silva
5, 2010; Xia &, 2010; Senila 5, 2011) 7%, EFEOEYIEFRAKEEEDO B TIE HNHN TS, &
RS (limits of quantification, LOQ) I& CV-AFS (LOQ 2~10 pg/kg) & CV-AAS KT 3 ng/L, &M 4
~30 ug/kg) THEELL~VVRERTE 5 EBbhd. W7 (cold vapour, CV) T OFSIL, MEWE %
T L 5 HEHEE NG BET 2 2 & RSN Z N2 ETHDH. LoL, WMByRER kol
Beld CV-AFS TOTWARET 5 72 OIZAKR T B RRET 572 ORI BLE 2 L2 TR 720,
JRFWRSEAHT (AAS) F IR 308 (AFS) ias 20 x 7o &JE/KEHELEE 428V L
EEARERAELEE) 1, O FRIRTAEE (S fERER) OB <, BERCIRIARHURH O K SRAIE %
EEBIRZDELELNTEY, 2 OmE&E (LOQ <1 ug/kg; Carbonell ©,2009) TdHh 25 &) FlAR8H
D, b I<H LR TS,

RELOREIEN RS, HEEA T T A~<EESH (ICP-MS) 2B 2775 Z &3, Dbr@EfliTiidsng
JLHEPNERE, EEE (LOQ K 10 ngkg) M OmWVEREE (Nardi 5, 2009; Rose ©, 2010; Millour &, 2011a)
DPZIZE L ANDLN TN D, SREHE AIEE OKIEX v U —A— " — (@REOHEZICHET 236D
FERIEET D20 bHNT, WA R LD 0ER S D) ZMfilT 5 BT, WK OKBELZENL
T 5 1= ONEEAERIR I LN Z b s,

3.2.2.2. 7KRBULERESTBTIA

KEULFFESHTIEITEL OFEFICL DR NH Y, 2 >O—KFIEICEIND. Thbb, Zu~

NIT 74—k (HAZa~< N7 74— (GO), k7 u~ 777 4—, Fx 7V —EFXIKE) &

ra~ N7 7 4 —LANOKER RO I BRI IC IS < HIETH S (Pereiro & Diaz, 2002;
Evans &, 2006; Diez & Bayona, 2008; Chen & Belzile, 2010; Leopold %, 2010; Sanchez-Rodas &, 2010;
Amouroux 5, 2011; Clémens 5, 2012). Z O[T 7 v~ 7T 7 4 —3BHEICE S EZ S TS, KYbLFHE
D4EEE GC - IdmliEik s n~ 757 4 — (HPLC) TITZ 52 GC DFEN TV 5. KEYLFFE
FECIEF Yy 7V —BXKIKETIHE Y A He0d (Evans 5, 2006), Kuban ©H DG (2007, 2009)
WIRENTWVD I IZEDNTIEESTWND. 26D T AfPEDHE [RiE: 7uvx 777 4—¢&
AR NG B G TITE] 13& DO THEHER IO KRSYEETE T O = 2 BT /KERIE L9
HE. bo & b INTHEZU TR T 5.

BY P OKFACFERESITIIIE OMNE &L SITECKBEZZ T 5. LEro T, ook
RO DT &N, ML FREBOEHNEL ) 27 DICHEEO TR L2, b - & b H
BB DO—2TH Y, 2 DOMKT HHET oL+ om0 R LR Z R/NIT 52 0RO 5
5. KU Z BB DRI T 2 13m0 iR, K8, W L7 Ak U HIHEOWM LW EES LB T
HY, TOBEPITBEETRSSYA 7 0lOT VX —% T TUEEZBITSZ 1 H 2 (Abrankd 5,
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2007; Hajeb ©,20092). A F/L/KERIIMEMEIRIZE DV T A B VR TEIVRED X H T, T TIHXEAHITES
KRS ND. —HEMT 5L, AFAKEIDNE, KpH, SWRAREICIHINWTHMEL 2 5. RIEE
W E, ZTNLS DR T b LEMICHET 5.

HAZ2aR 757 ¢ —ik

AAREULED OILFREIT S - & QW BITIIFTED 7 A F v TV =D T 25285 L, BEY
BTt (MS), AAS, AFS, CV-AFS, ICP-MS, ~A 7 0t 77 X~FN0Hr, 720 LESRIF 77 X~ 3t
GIRT TR EDORHERIZ D2 1F 72 GC ThHobr &, B &S IRMEICHEIL D (Pereiro & Diaz, 2002; Landaluze o,
2004; Evans &, 2006; Abranké ©, 2007; Diez & Bayona, 2008; Hippler ©, 2009; Jackson ©, 2009;
Sanchez-Rodas ©>, 2010; Clémens ©,2011). 7 7 =F /LA UEEF ~ U 7 A (NaBEty) 12X DKME=F 11k
B0, B HEEHYE D COKRSYLFFESHIZONTD 3D ANA 7 AP & ik (GCEESHT (GC-MS),
ICP-MS (GC-ICP-MS), BNy fi-Ji -4 i8S (GC-pyro-AFS)) OF| s & R 2N UT Nevado B (2011) (2
Lo TRl Sz, ettt - JIERA L GC-pyro-AFS T 2~6 pg, GC-MS T 1~4 pg, GC-ICP-MS T
0.05~0.21 pg DHEIPFATH Y, LL_RTZ3FED I BEREOLOOBRHEBANR L - & HENL TV, LL, 3
il & b BB O KSR L FFESHTIIE 2 7 A B Y, GC-MS & GC-ICP-MS |3t 7 Ffi 47 F& 1 [RI5L
RO ND Z L DTE HRNAARSHREZ A L TR Y, GC-pyro-AFS [Hl&EXI MR DR TH - &
HLENL TN D.

GC-MS X°> GC-ICP-MS % MW oAb PR A RN AR A IR TS GRUBHT IR ML PR RN AR 2 3N %
) DI OFERITKEACFFE AT O'F & IEMEM: 2 # B2 m | & 72 (Jackson &, 2009; Leopold o,
2010; Amouroux &, 2011; Clémens ©,2012). £, F L —H%— L U CORMCFRERNIL (R34 7)) O
A, BICGRZE TE R0 2 &0t - FERb o TKBO NTEMN LR SN D Z LITfkb
Z LRI S ORI Z R Uiz, HETHHERR L, AT MEBA F AR LTI W, Eafhis s
LT~ A 7 a il ZmERHWHEND. KEMEFREOFHEMRIITIE, £ < OARREO BREEEE Th 2K
REEP CHERMNETCHOTT N7 7 LA UEEST MU 7 A (NaBPry) & NaBEt, D7 L% /1L
RENEIZHOOND. IO OFERIIED, Bl2IX7 ) = v — V3K E H 2 R BT 7 2 TR
fhHEFEZ 41T 5 (Clémens &, 2012).

2B, BERI AL 7R R R A RS IR AT IE IR D S FIED, FEAEMBY KRy FHEA
TR (2 F UL, WA F b)) (ST 27203 B LT 5. KD TR ik, RABhc 2 f
DML FFERNARZINZ D (X TINAISA 7)) 2 & TAF AL LA F AL T OBFEOHEIT 42 E &
T&, MK A REE O IENTE 5 (Amouroux 5, 2011; Clémens 5, 2011, 2012). [FINALIARAIR
SIHTEDRR & IRFUT ARG D238 % (Clémens 5, 2012).

w0 S 57 ¢ —ik

HPLC 53 T DRI I KRS b7 FE 2 558 b U TR L ST T 2 B 72 2 8), GCIZR4 ) HPLC
OFANEE 2 TS, E7RoNTEORILNSH 5 (Evans 5, 2006; Chen & Belzile, 2010; Leopold 5, 2010;
Sanchez-Rodas &, 2010; Amouroux &, 2011; Clémens ©, 2012).

el K 2R HCEEER O BE, TEEI (Lopez ©, 2010; Rodrigues ©, 2010a; Batista ©, 2011;
Guzman-Mar &, 2011) & L< <A 7 a=r/L¥— (Jagtap 5, 2011) ZBINT DR AHhHES W
DILD. ORI EM L A, Wi HPLC T X FL/KER & KER 2 ik A 4> &2 003 5.
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THFNT Y TS WED T L EARHEME L E0BEMEZERE L, FL— MWL AA
VRTHIEEH WS 5BE (pH BREREINMZ D2 b D) NiEFB I Rbivd. HPLC EHESIT720
FHRLIZ 0 EFTITICP-MS R 7 T A P—IZHA L7z & D ICP-MS DKL FRMRITIC S o & b IEED &
U\ (Lopez ©,2010; Rodrigues ©, 2010a; Batista ©, 2011; Jagtap ©, 2011). HPLC 47Bff% (2 CV k% L T AFS
BRHENZORT 500> &b X< HOWOLNDHRHEBME FETH D (Bramanti ©, 2005; Guzman-Mar 5,
2011). L2>L, CV ALORNIKER S FHEZ D 2 MiKBICEBRT 20BN H Y, £ 95 LRV MR
DS EPMEFREIKFE L CLE . R BOWIRIEN 7 v — [ E 78516 h HPLC-AFS O E#2
FEE O E LTI SN (He 5,2011). Bl kL LT, ICP-MS F721% CV-AAS MHHERIZ D22
72 HPLC ZpBEDRNZE ) e~ A 7 v 71 T A THIEMZ T 2570, HH5WE~A 71 HPLC I~ A 7 nxr>7
FTA P =% LTICP-MS 2 20721F 5 Z & Ting/L L > VORMHRAEZER L T 5. MS X ICP-MS ®
R RIXENL E R AR OATIEZFREE T 5% R 2V LEENAARIER TH D (Amouroux o, 2011;
Clémens ©,2012) 7%, CV-AAS X° CV-AFS [JILEGAOEAfAS CHEAENTHEL E WO RSN H 5.

2.2.3. I OEUDIGIE: TEREDMAEELE, ZMME, ZGPEFMFH K Vel

EXZEEO 7D Dok oM EIIZ B S H#IH] (EC) No 333/200715, EEZESHIH] (EU) No
836/2011 " [CHIESNTWS., ZOHEIX (7947 V7 HR ITESHTWS. ZOFERIE, #EH~
EWELTEFEPED LN TE LT, JESETILEM TRV F THEICED Lz moht Loy B
HAEBBICHEZ L TWAZ L ZRELMVITEOL I ROIELRBETZH LWV ZLTHD. HWEIK
Vb5 FiEEZE B2 A (EC) No 1881/2006 ', E1EZ B2 HIAI (EC) No 629/2008 ' 1Z7E0H HiL- &

nCHEH 5. ﬁm@ﬁmmmMmmmLm»iMMﬁﬁﬂ%ﬁ%)@umxﬁIDQmMMﬁ
auﬁ%ﬁf%é ENRFEREIND. Mm%HDQi“ﬁ&WM%g@I =, RMEEICI V(LT 5.

IOMTEICHIN B EZ I 2 TW WIS (Bl 21X, @Boar), @UICRFES -5 RIWE 28U
A+sz LT, M*%%&Lfﬁéné%f(ﬂmﬁﬁ)# ERL S AL, AEEAEIZSA T A3 72 DO FEILAS
IRENDIRY FUCEZHIEETICREREZHRE L TRV, BICROMIELZETIERERET 285G, £
DEELZTRTRETH D, Z2MEICBI L TIZ HORRATr ¥ £7-1% HORRATR *° 1% 2 #7242 < Tl
RV FRRVEICKT 2 EEEIE TEREPBEALRWNART MLFHORNZ L] Tho.

Kthic, ZESHAI (EC) No 333/2007° EIEZEE KA (EU) No 836/2011 "¢ AN BN & 72 13 AL
AL OFMmAE R EF I E R FHEED TWAD. ZHUTE L TE, SIS U TEIE A FHIE L2
Bear 7oA 7 v AMERIZHAWRITNIER LRV E LTS, Ok RIZ x+ U IZOFHEE, UILa
ERE 2 DYLBEAHED S THI 5% L ~UL) THET & Th 5. HHI (EC) No 1881/2006 !, IEkK
BLHI (BEC) No 629/2008 ' 1270 SN 7-38 W HEIEARTHEN S 2 Z B L, DFEICHIHBIER A > T B HAIE
FERZ EIRTHIE Lz BT, BBRE OB OGRS ML 4 2 72 T AT S B E 721X AL
PLITFERES NS .

¥ HORRAT:: PHTEAM T8 5 - B (R 2 (RSDr) % (fE1E) Horwitz 20 CREME (FFEIME) =0.66R &\ 9 (RE%
FAWCTHERE L 7= RSDr CT#|- 7= & @ Horwitz 20 & {E1E Horwitz 2Ud —fi%fk L7= IEREEE T, X< WS B 0HrED
Z UCONWTHIT T 2WESCEEIEFE T o X REIKET 5.

3 HORRATR: BRI TA LN RN S EH LB E RS (RSDR) % (fE1F) Horwitz X HEH &
7= RSDR ECTHEI 7= 6D,
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MEILHRT — X OZYE (TRDHRMIRZE) SEEE (TRbL 7 U7 A5EE) 27T 72ois, &
RO —D1, FEIESNT-SRWE CREHTT 2R BIOEEICE DO TV S O DOKEEIZOWVWTIE
LW (D OBBMEOEW) EEZ#ET 52 & ThH D (Jorthem, 2004). FAIKER L A FILKEBIZOWTIERERED
DWIEERAE S 722 E (SRMs and CRMs) 2MEHFIRETH D (F 3). L2 LBUE, MEHKEIZONT
RRES T 20O O CRMs B ETH S, HEOSZHYE OFEIRRIEIZ O\ TR
V7% A N THERTE S.

5 3. REEALHTIZ B D AR E G M ORERER 2 W E (mg/ W E & kg)

Food tvpe Descriptor {suppliel‘]“] Total mercury Methvimercury
Fish and other seafood ‘

Fish protein DOEM-3 (NRCC) 0.382 = 0.060™ 0355 =0.056
Dogfish liver DOLT-4 (NECC) 258022 1.33=0.12
Tuna fish BCR 463 (IRMM) 285=0.16 J4 =016
Fish muscle TAFEA 407 (TAEA) 0.222 = 0.006 0.200=0.012
Ovster tissue SEM 15660 (NIST) 0.0371 =0.0013 0.0132 = 0.0007
Mussel tissue SEM 2976 (NIST) 0.0610 = 0.0036 0.02800 = 0.00031
Lobster hepatopancreas TORT-2 (NRCC) 027006 0.152 =£0.013
Mussel tissue ERM-CE278 (IRMM) 0.196 = 0.009

Crab LGC 7160 (LGC) 0.006 =0034

Other foodstuffs

Cabbage GBW 10014 (IGGE) 0.0109 =0.0016

Chicken GBW 10018 (IGGE) 0.0036 =0.0015

Rice flour SEM 1568a (NIST) 0.0058 = 0.0005

Spinach leaves SEM 1570a (NIST) 0.030=0.003

Skimmed milk powder BCE 150 (IEMM) 0.0094 = 0.0017

White cabbage BCR 679 (IRMM) 0.0063 =00014

(a): NRCC: National Research Council of Canada (Canada); IRMM: Institute for Reference Materials and Measurements
(Belgium); [AFA: International Atomic Energy Agency (Austria); NIST: National Institote of Standards and

Technology (USA): LGC: LGC (UK): IGGE: Institute of Geophysical Exploration (China).

(b): The vncertainty is usually given as the 95 % confidence interval.

SCHR TR B D9 DFE E 3 /k$R (Cava-Montesinos 5, 2004; Carbonell &, 2009; Nardi &, 2009;
Torres ©, 2009; da Silva &, 2010; Xia %, 2010; Jarzynska & Falandysz, 2011; Millour &, 2011a; Senila %, 2011;
Djedjibegovic &, 2012) LA F/L/KER (Landaluze ©, 2004; Abrankoé >, 2007; Diez & Bayona, 2008;
Hippler %, 2009; Jackson ©, 2009; Clémens &, 2011; Guzman-Mar &, 2011; He &, 2011; Nevado 5, 2011)
DWTEMNFEGZ I 272> T b, CV-AAS & ICP-MS DR HHT K DRI D 2 FED 2 4 PEEHI O 3% A
TERRIR SR E DFEHEILE ME I WTRE T D (CEN, 2003, 2010). A F/L7KER & MR K SR I IAT IRV 1T 72 A8,
EC IZFRMAE#E(LZ B4 (CEN) (& NER MR L 5 L)) O A FVKETE O 72 DI FNAARABRIE DR
LR LTV D.

FaKER & A F L IKRERIT DN T T D s B ARRE D FEIIAERE D 72 DR e A BAR D HREAR A F+— L 2 7F
HIRIZIR 272> T 5. 2010-2011 4RI (KN 1H 5 B B R £ il B2 0T 38 O 72 3D O AR HE R A B B
(EURL-CEFAO, ISS, m=—~, A # U 7)) DS HH ORKEHEDEERRAL B Z o7, BINOESL
PEYERR AR 28 DT ORERMNME T XX L HE S 72 (EURL-CEFAO, 2011). 2010 4121, HERER
FOFRAKER & A FVKEEBORE, BF3F ORAKEREIZ DN T D 2 D OFLRERER SR # G kL VR
pn PO EB BB T DAEER AR EEWE - FHITSERT IRMM), EFEAEE 2 —, ~—1, L

—) T & o TN O ESAAEERABIIC KT L TR Zebiv/o. SR 28 @ 5 5 21 8B Dk R
ICOWTT R T REEREA R L7 (IMEP 110) *'. BRI 35 D 9 5 34 87 75 7 W 4 fFlE T ek
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RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

FRIZOWTI R T & LEHli &, SHEBE D 9 5 4 23 A FOLKERIC OV Tl e 3 & L HE Sz (IMEP
109). Z2MNEHLT 5T X CTOMEEZXR LT H0MTERERER IMEP 30) 236 CHIEM B HW TR
bz, 5TRRAZE (45 25 EU) OF T, #KEBORERE 52 D 90%, A FAIKELDOFER 9 D 89%)3
R & LHEINE.

mn&%ﬂﬁ%nzﬂi?,ﬁ%miﬁﬁ&%ﬁﬁx# L (FAPAS) 13 7 F 572 Dl & 5 2
2otz ARG ES (FAPAS® reports 07156, 07164), # (G5 (FAPAS® report 07160), N E— 7 — | @APAS@
report 07165), #3 I/V7 (FAPAS® report 07154), K&K (FAPAS® report 07154) H O /KEEHIEIZRET %
6 7, FPIERES T OMAKEE L A FAKEREICET D 1144 (FAPAS® report 07153) Th 5. #ERIEL, SN
AR DOFE ENE2 2 k2 AN TYH, WE LB W TIMEFEMED EWORRIKER (82~98% L > ¥ D
JEEE, 45~98 ZNfAE) & A FLKER (100%1 2, 17 REE) OFWENIEZAH L TND Z RS
niz.

BB, ERRE B JAEA) 23 2009 FITHEFEAEDM (K27 H) oK & A F VKR HIE

ﬁéﬁﬁﬁ@@&%@ﬁ%k_&otammgmm.ﬁmﬁ(ﬁ%ﬁiowng@yfimﬁﬁiwo
H 62 7%, AT KER GREM 0.0217 mg Hg/kg) TIL20 REED H 5 15 N T &R EZ R L.

3.3. & i

FLb L, BEWMTROKEREICE LI oHiEITE oA ET 5. #BAKERIZIT CV-AAS, CV-AFS, ¥
LR A2 ICP-MS D3fx 2B THO O TETEY, BN TIX CV-AAS & ICP-MS fti#gsa i iz
2 FEDOFEMESHTIEDMEN TE % (CEN, 2003, 2010).

MS 72\ L ICP-MS (2272172 GC WKEULFEFEDO 3 - micb oL b L<HWLND HIETHD.
FhUEZ ok, ZRNMESHROTZOTHY, FFEDRNEARE EOITEIC L > TRV EfMCEEE
DEVFERENE S, (LFREOERCHEEINEOF = v 7 4 TXA7-HTh 5. LV T HPLC 1
LHWHNOOH LN, Wik a~ 7T 7 4 —5 0 GC OEFBBENE. B TR LERED Sy
Bt - SRS 5, IS Z SRR ST B D WITEEE(L S e FIEIE R 0.

TRAKER & A FILIKERM I DUV THEHE 72\ LERAES IR EDNMERFRETH H. BT ORKIEE 2 F
IVIKERIZ DUV TR 2 SERAMERF 3~ 2 7o OIS E IR 2R B RE MR A A 0 — A3V o o h b il S 4
TWa. L LBUEIR, fd JOMmED LSO G OEEIKERIZOWT, RIS B S HER A A
F—L BT OINERDD.

4. PO XAFIVRG & MERROIFER

4.1. # =

fads JOMERE LLAN O£ 0 DR K SRR FE 1T - B SRR D 50 pg/kg OHEIPFATH 5. AN
PEW)TIT L0 E O IREE BRI S 4, 2011 4E12 JECFA 135 KA 11,400 pg/kg % #45 L Cu\v5 (FAO/WHO,
2011b). = O/KIRERITMOEMLRBYHEE P OBEONEICEE L, ARASCHRA TITRENEV. b
LREDOGYMVE L 13820, KPEITADOIREEH & L IIBEET, L7zt o TOKSRITFRICZARAICE

SIMEP #4531 http://irmm.jrc.ec.europa.eu/interlaboratory comparisons/imep/Pages/index.aspx 75 HRIGTE %.
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DORETIZZR D, KEBREN @ OVAFEICIE, A, ADTUF, IUVIBEEND. LM
DOKERIE 1,000 pgkg #8252 Ebd D, Fifttir~ 7 v OKBRE IR 100~1,500 ugkg THDH. HAK
DREALKBOBEFHROBEER TH L. FrH OEEROREDBKBIRED AT Y XITRET S
(Munthe ©,2007). WHO FJEIEIRD U A7 N7 ¢ v Ml E#E (FAO/WHO, 2011a) ¢ Appendix A (T
A 103 FEOKERFIJIREE NZ T, ODDOREBEFRL XA T I V) ZRHRMLIZRD RSN TND.

4.2. EFSA @& INEF#RT—5

LIRTO EFSA KR & A F /LK B4 % B R E 2004 4F (EFSA, 2004) (X SCOOP P i & Ofsd T
[RONTZT —HZITFEDNTEY, 2006 FLUEZ ZREHOT —ZIWENLETH D LIREI . BN
ZB 2D EFSA ~DOKFEZ %17 C, EFSA L2010 45 12 A 1 BIZ, &Y & RO G YRR AEFIRT — X
OKERZEETe) OUEZIFONT, FEIVIEEFE 10 A 1 HE Lz, ZHSMES LT, BRIN 20 DEHEF
59,820 {E DA DO KEANERE R 252 T Bo 72, BHIDOFFONT TIE, 2006 4226 2011 FIZERE L T
oW, WEINTZT — 2122002 =05 2011 O LD L7 o7z,

42 1 i‘-’—&lﬁﬁmﬁifl
MRIN 20 A7 [E 2> 535 HA07= 59,820 D ATRER OB SEIZR 1 IZ/R L2, A AR T LT — % D 35.4%M0
KERGHTRERTH Y, KA (258%), /L7 =— (11%) DV 7.

1. BRINGEE O 7K SR R A 2K

25000
k|
?E 20000
g
£ 15000
E
[:]
=
]
= 10000
2
g 3000
z.

“‘ 1 T |.| T T T T T T
ATCZCYDEDKES FI FEGE IT LU LVMTNL WO PT BO 51 5K UK
Country

Legend: AT: Austria; CY: Cyprus; CZ: Czech Republic; DE: Germany; DE: Denmark; ES: Spain; FI: Finland; FR: France;
GE: Greece; IT: Italy; LV: Latvia; LU: Luxembourg: MT: Malta; NL: the Netherlands; NO: Norway, PT: Porfugal; RO:
Romania; ST: Slovenia; SK: Slovakia; UK: United Kingdom.

FLODHE, HHREERD S B 58,730 4 (98.2%) 1LHIKER, 1,087 1 (1.8%) ILAF ALK TH Y, HH
KEBIZ I DA TH ST, AFNVKEBOT —H X KA (788 1), A1 2 (206 1), T = = HFIE (90
th), A "x%7 31 O 4EILRESNT.

PRt SN 727 —Z 13 2002 4E5> 5 2011 FOHIRIZEI S 7z b DT, 2004 4 L 0 FID b DL 55 D
Thotz. REHRBUFER Z & ORIEREROAIEE 2 1R L.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 24



BRI B L2 2FER (EFSA) Mercury and methylmercury in food

it 170 OFREHIT — X ER %ifﬁuuﬁi%o/ﬁuﬂzmuma RIS A-43 IRIERE C b o 72 72 80 LUtk D it
MO LT EOT —Z 1 ﬁji/iaf@rﬁr“erJr YRS LI D &S (LOD A 50 pngkg
LI B LOQ 28 100 pg/kg L/LL) FEREFTEIY (LC) T—Z DH v b A 7EIZZEE LA (EC) No 333/2007 72,
EIEZE S (EC) No 8362011 ' TED b 7-HMEIC L W ik 5 TER Y, AER0 LOD IEMLED 1/10
LIF, LOQIEZMLAED 1/5 U FTHHEThHSH. ZESHHA (EC)No 1881/2006" #EIET 5 EEAH
H (EC) No 629/2008 2 [ E SN KES L FMAD L > L LT ML & 0.5 mg/kg w.w. % V7=,

Rt 59,650 1 DFERITAE # DR AFEDREFHEMTIZ WD DT+ 23l iil S TR Y, 58,560 7k
(98.2%) (FHRAKER, 1,087 3UEF (1.8%) 1A FILKER, 3 FEHIMEFEKERED M2 E Z b T,

12000

10000

2000

G000

4000

2000

Number of amalytical results

o T
2002 2003 2004 Z005  2D0s 2007 2003 2009 2010 2011

Year of sampling

2. AEHNEEAFER Z & O WSS Q011 FIFIUERT CTH o722 LITHEE)

4.2.2. RifHic k3B D5

F— ZIREH T TORNLFETR % EFSA FoodEx 1 4383 A5 I (EFSA, 2011a) ([ZHESWWTo— Rbd
HEoRDBNT.

FoodEx 1 (LL#% FoodEx) 1L EFSA ®&MEBHG LMW EE=4%1 7 2=y  (DCM, EXIZIL
DATEX) 732009 4F\Z fe E MM E ~ D BFEH R OUREE 2 37 i T~ 2 BRI AT — & L BEBIRT — % OfE &
ZEHCT 2 B CBRE LB ENRBEMSOEY AT LA TH S 2. #2121F 20 OEREGSE (FoodEx
Level 1) W& £, T 5HIEE 51T FoodEx Level 2 T 140 TEHH 2> 5 72 % AL FEIZ 43 H 4L, FoodEx Level
3 T 1,260 HH, FoodEx Level 4 THJ 1,800 DA (£ind 72 LEMS—RATR) ICRZET D, 205y
AT NIRRT LI, /A F =y 7 2RGHITTDH0ME 2 — MUIZESWTEY, BBk
DifEZE L > T 5.

B DR X DRKER & XA F LK DS D4 2 B 4 (2R

RARERDZ3HTIZDOUNTIE, FoodEx Level 1 D 20 &R THAEIOT —ZINEIZEH N7z, [RBLID
WErEY) (WA, 13, ~v, BhaEie)) (URIE TRBIOMEY) Liid) & TR KOWERLE )

32 J5c3lT FoodEx 2 2y FAANBAFE S AVIERICIANS THIEM A ATEE L 70 > TV B, AERLE TIZATOM (FoodEx 1) % IV 7=,
FoodEx 2 {2 DWW T DIF#RIT http://www.efsa.europa.eu/en/supporting/doc/215e.pdf (28 5.
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20
Food
groups

140 items
Level 2

4

1260 items
Level 3

O

1 800 end-points
Level 4

3. FoodEx BihmHET A7 L DREIE

]

2000 4000 6000 8000 10000

Grains andgrain products
Vegetable and vegetable products e ——
Starchyroots andtubers  [e—
Legumes, nuts and oil seeds |———
Fruitand fruit products ~ ———
Meatand meat products
Sl S S S S
MWilk and dietary products )
Ezzs and egg products

Sugar and confectionary
Animal and vegetahle fats and oils

|
]
]
]
Fruitand vegetable juices ™=
Non-alcoholic beverages —
Alcoholic beverages —
Drinkingwater [e——"
Herbs, species and condiments ==
Foodforinfantsand smallchildren =
Products for special nutritional uge  [————
Compositefood ™
Snacks, desserts and otherfoods ™=

W Total mercury O Methylmercury

4. FoodEx Level 1 DR RO /KEGHTE CRENEAMAIS J OMEEEY D K IRSHTHER OB Z 7~F)
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DB SEEDIE U725 T £36.8%, 17.6% L BEE-> TV, ZAHICIRWT, TEME IO T

7.8%, MEFEBLOZOMIE (/7 2z2&T0)] 13 %0\ -, TRBXOMEEY ] DHEE2FELLAS L

Level 2 OB HNETH - & &L & N0 [ (13,737 ) TH-7=. FoodEx Level 3 TiE [

o= A P (1,741, Aea v (1,713 Abo b b M SNz AEThH o7, KETHLo L

AR O D720y (500 &) Ol HEGES (MEEMLEET)] & 2y 7, TY¥P—1E] Thote.
ETOMBITBEREY - THESN TV

42.3. (SN

E SN RERIT me/kg (95%), mg/L (3%), ng/kg (1.9%), ug/L (0.7%), ng/g (0.025%) T, 1 {413 mg/100g
TSN TV, & TOHEM iug/kg AR LT, AR CRINTZEHIMEICS L TiX 1kg=1L Oir
PUEZ Wz, B5IRTE 1S, BRSO TEH - &b X< AW B TIEIL CV-AAS 38%T, 45E
L720N AAS 15 22%78 ZHUZIRWNZ. $KEEHT D 26% TIEOTIEDIERMAFE I N TV o T2, ot
EOTIR DI WHIERER N EL 0 07T, RMEE L ko7 o 2ZEFHIBKE e S o T,

25000

20000

15000

10600

5000
0 — I

CW-AAS ET-AAS AFS ICP-MS ICP-AES Others XX

Legend: AAS — atomic absorption spectrometry (unspecified); AFS - atomic fluorescence spectrometry (unspecified); CV-
AAS - cold vapour - atomic absorption spectrometry; ET-AAS — electrothermal atomic absorption spectrometry; ICP-AES -
inductively coupled plasma atomic emission spectrometry; ICP-MS - inductively coupled plasma mass spectrometry; 30
analytical method not specified.

B 5. MKEHIE IO SO oA

3 26 OMTEIL FoodEx Level 3 TITH—H T U —& LTHEENS.
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AFNIRBUZ DN TIE, DBEEHEIZ OV T O LICIERA G 6N D SIER Lo 7o bR D 73%
TOMMEITIMEIZGLR STV 2R o 72y, BithiE & LT AAS 28 16%, ICP-MS 73 9% CTHWH L TE Y,
STBEEIZ DWW TIRRR A R v o 7o, ATFILKERORE R 30 T, HPLC 2ABiEE L OURSNTERY, #
e SNSRI AR - 7.

AT, FRIKERDFERD 44%03, F T2 AT VKERDOFERD 14%753 LC TH Y, 3725 LOD, LOQ
KW H T EThoTo. LC DFERD 17% T LOD /R EINTE LT, T4, BHI (EC) No 333/2007
B % EET 5ZEBSHA] (EC) No 836/2011 ' {2EVy, 3k S7172 LOQ & A HuURS 2 T#| - 7% LOD
& L7z, JIERIZIE LOD X° LOQ OMEIIMA TR o 72728, 7,218 fEDOFERIT LOD OfFETIZ 72
Motz (6, 7).

LOD 34347k (B 6), M= (K72 L) BLOEMEE (R T7) I2LVZEfL Tz, BRIk X 51
HE SN HREEEIC L D &, KD LOD ITE® HAL72 MLAE®D 1/10 LR TRIF X H 720, Lo,
KERPNEVE DO BREDFEMIZ DV TUIT A DIEILD 72 D D02 DM OWEFEY D 5381 721712 LBLE D 20,
BUEM OB MBS S LD BREOFEMZ E O 2 HUEIT 2. & 2 TR =T ﬂ%& (05 U o
EEABICHE LTS, 202 EBRBROBNO—HZHIT 5000 L.

CV-AAS | I
AN I I —
ICP-MS5 — I
AFS — .
T
.01 01 1 10 100
Limit of detection pg/fkg

Legend: AAS — atomic absorption spectrometry (unspecified); AFS - atomic fluorescence spectrometry (unspecified);
CV-AAS - cold vapour - atomic absorption spectrometry; ICP-MS - inductively coupled plasma mass spectrometry. Number
of missing results = 24 878; Box-plot: whiskers at P5 and P95, box at P25 and P75 with line at P50

6. MAE) LS SNIAIETE W SN D TiEE DR IKERO LOD 434

AR DHEIZ DN TIE, CV-AAS ZHWDBRAEN S - & KV LOD ((F1 0.08 pgke, B6) %
W Lz, —J7, @\ LOD IEEFMAEI D AFS I K D75 %R (Tl 10 pg/kg) Trrahiz. EFINEGR
TS (BT-AAS) RFFERES 7T X~ 50965387 (ICP-AES) 122\ T LOD OF —HZ X [R 54T

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 28



RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

5. ET-AAS TiX LOD O#iHIE 0.5~33.3 uglkg TdH > 7=. ICP-AES @ LOD (W T DFERE 6.6 ngkg
LI TV .

A F LIRS HT TIL ICP-MS T X VKV LOD 23R STV AH DY (FIAHE 0.66 pg/kg), AAS TiX LY
BV LOD BEIZR S 7= (LOD HIMiE 33.3 pg/kg). A OKEBIZEIT 5 HE 2 7= 3772 O ITR A = CRUE
MERESIND Z ENZ. FEDO LOD ZEKT 572 DI FIAZ M < T2 a2 b EREFIILT LY
DT TEW. ZOZEEFAEOE=XY LV TORMICIEHSTHLN, NOBRFHKOBEEZHH
THEOITITEMFTEIY (LC) 5 —4 TLOD 3@\ EIREEHEE O LR (UB) BN EFT5Z L1k 5
DOTHBETH .

Grains and grain-based products — I —
Vegetables and vegetable products | _— ]
Starchy roots and tubers —_— T
Legumes, nuts and oilseeds | — I —A
Fruit and fruit products ————— I B
Meat and meat products | —_— T
Fishand other seafood —{ T
*Fish and other seafood | C i
Milk and dairy products —{ 11—
Eggs and egg products | — | } 4
Sugar and confectionary | L — I —
Animal and vegetable fats and oils —_)Y 71T}
Fruitand vegetable juices | F [ I |
Man-aleahelic beverages _—
Alhoholic beverages | t { I } i
Drinking water I 11 {
Herbs, spices and condiments e I |
Food for infants and small children | I H
Products for special nutritional use e I T |
Composite food — I ——
Snacks, desserts, and other foods l—I:!—| :
0.001 0.01 0.1 1 10 100
Limit of detection pg/ks

Legend: *: data on methylmercury; box-plot: whiskers at P5 and P25, box at P25 and P75 with line at P50.

X 7. FoodEx Level 1 2338 D#a/KER & A FIL/KERD LOD 434

LOD Fe/IMiE I MK O F9AE 0.05 pgkg TREM, TH, F o, kM), 3l L O,
[ORFs JOPRELS, ), TEEMEIAG), [ v a— B aHREL), TA Ty 7, FH— K, Zoft)] 23k
B 0.1 pg/kg THEV Mz, ZAUTkt L, gk JOVEEY) TldfRk O LOD MBI S, HREITHRAKERT
1% 3 ngkg, AF/LKETIL 0.5 pg/kg TH o7z,

1.2. 4.  Biaa i kSRR OGHE

FoodEx Level 1 @ 20 & 5T, M/KEBICOWTEETE-HD & LC E0EIEGWWER 8 IZ/mLTWA.
11 B CERENTT —Z I 40%KE7E>7-07T (B8), LCTF—ZDOBFEWIciEE L. [&5hh
DACFWED U A7 FHIEC BT 2 A & J7ik) (WHO, 2009) & EFSA Rty [ o mFigiEir
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flilz3B1F % LC 7 — & OEEL(EFSA, 2010) TEID 5N TWAH X 1, LC 7 —ZIZITRAEZEH L.
AUBHAIEME & LT, LC IRAMIEARTN & M SN2 ToORBHIR L T02HTHZ & TRIRME (LB) 7%
E L, LCBRADYSy % AL (M), LC [RAMEZ LIRfE (UB) & L7-.

T 4 TRAKEROE A B OB 2 MR RS LORGHEE (LC 7 —% 0I5 %, LB, MB, UB (2D
TOFHE 95 = X A Ufl) 2R LTS, S 57225 FRMEOFEMIL Appendix A, & A1~A24 (ZFL
#FHLTWD.

Graws and gram-baged products
Vezetables and vezetable products
Starchy roots and fubers

Legnmes, nutz and oilzeeds

Fruit and fruit products

Meat amd weat products

Fich and other zeafood

WMalk annd dauy prochcts

Eggz and egg products

Sugar and confectionary

Animal and vegetable fats and cils
Fruut and vezetable juices
Non-alcoliolic beverages
Alcoholicbeverages

Drmnling water

Herls, spices and condiments
Food for mfants amd small children
FProducts for special nutritional nse
Clompogite tood

Suacks., desserts, and other foods

0% 0% 4% 60% S 100%s

Proportion of analytical regults (%)
B on Tretected Value B Mon Coantified Value ONmmerical Value

8. FoodEx Level | LD £ IZHE SNT-RKSEBOEEINZH O L BHRA
(LOD) F72I3XEERA (DOQ) KDt D & DEIE

%5, 6213% A~ THABIOVMEEY | % FoodEx Level 2 & 3 12551 THARE R Ek & HdtaEfE (LC 7 —#
DEE%, LB, MB, UB ICOWTOEHE L 95 /8—F o XA VE) 2R LTW5D. RGN 60 K
WOHEIE, BEBENDIRNDT 95 R—T X A VEIT R & Z 2 5 X& Th D (EFSA, 2011b).

LD TEWDOTNRMEMEHEE ST EIEICRE S EEL TV T, 20 89 RREEIZS
WTHRHZT 2 B 2 oo, 2D OO TEWMEIZ—RREm 2R ST, ECRMFEORICE LI
TWe. A UES TAHED S BAKEIREN 2 FBHIZEWELY 10520 EE<, EHICE L WEEL 52
TWDHAITIE, ZTOMEEIIVEE AL CHEDDBRA L2, S L&D TEVMEITEEE T
BDHEZZ LMD TSI LT, Z OFHIIEZ/KRENREIZET 2 kT — Z I23F S D (WHO, 2008;
Spada ©,2012). & aF 9 EOREMMN Z 5 DIEAECIE ST Sz, THRBIOWEY | Lo 4
FBHIMRD TEVEE DDA ST (AP FDKED 1.5 ghkg, 1.2 ghkg, 12 gkg D 31E&,
A DK 14,600 pg/kg D 11 TH D). ZHUTEYT EBE LT X 202 OBRAD ATREME NS E & B R
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BNz, EDLOTEMETEHMICE LWEEL KT O THRA S, moBHENLELNTZD 5
AEHE, () B Sz kERE 2.3 gkg, 0.52 gkg THol=A > RED THEDOREMGHORT] @ 2
T, (i) W S 72 K8RE 10,001 pgkg THo7- L& Z 144, (iii) 1,000 pgkg Z &ie & ME Sn-E+ (F
a2 b — hEER) LM, (iv) 498 pgkg 2 G ie L ME SN EIREGA 1 TH 72, @l KA MM
DX AKINCE T ITBRE VKB Z EETRTARENE L H D DT, FrEDOBHAX /) a Liigyy7 ) 2
Y MIBW TS EEORE T —F =Rk LTz

F 4. BEEEORKEIEET — X DK (ug/ke)

. ) - o ) Alean Pos
Food category, Level 1 N e LC 1B MB UB 1B \NB UB
Grams and grain-based products 4545 60 0.9 20 31 40 53 10
Vegetables and vegetable products 4299 62 6.0 7.0 78 83 10 11
Starchy roots and tubers 1234 75 0.2 0.8 14 0.8 25 50
Legumes, nuts and oilseeds 1311 51 23 28 33 9.6 10 10
Fruit and fruit products 1368 74 03 12 2. 1.0 50 9.6
Meat and meat products 10 304 56 19 27 3is 9.0 10 11
Fish and other seafood 21539 12 131 133 136 540 540 540
Milk and dairy products 3345 64 09 15 2 413 30 11
Eggs and egg products 798 58 0.6 12 18 32 46 63
Sugar and confectionery 1617 73 0.6 26 47 29 10 20
Animal and vegetable fats and oils 835 61 1.1 1.6 2. 6.0 6.0 6.0
Fruit and vegetable juices 651 89 0.1 32 6.2 0.4 10 20
MNon-alcoholic beverages 699 46 34 4.0 45 16 16 20
Alcoholic beverages 652 79 0.1 0.4 0.7 0.3 1.0 20
Drinking water 1637 90 0.0 0.1 0.2 0.1 0.3 0.5
Herbs, spices and condiments 529 47 31 43 5.5 10 13 20
Food for infants and small children 834 63 0.6 1.6 2. 30 5.0 6.0
Products for special nutritional use® 1608 68 96 99 102 35 38 43
Composite food 304 41 16 18 19 59 59 59
Snacks. desserts, and other foods 451 54 1.2 1.5 1.9 30 47 5.0

N: mumber of samples; % LC: percentage of left-censored data; P93: 95™ percentile; LB: lower bound; MB: middle bound;
UB: upper bound.
{a): Note that mean values are higher than P25 values because of a heavily right-skewed distribution of the data.

= 5. [HBLUMEEY] O 6 DD FoodEx Level 2 TALRED ng/kg TH L 7 /KERIEE O FLakHeqt

. o Mean pos™
Food category Level 2 N % LC B \MEB B 1B MEB UB
Eﬁﬁif‘%ﬂ seafood. unspecified o0 3 100 100 101 273 273 273
Fish meat 13 737 7 177 178 180 710 710 710
Fish products 241 8 7 is 38 109 109 109
Fish offal 158 58 12 19 26 67 a7 70
Crustaceans 1478 21 43 47 50 189 189 189
Molluscs 3926 26 31 36 41 100 100 100
Amphibians, reptiles. snails, msects 31 48 19 20 21 140 140 140
N: mumber of samples; % LC: percentage of left-censored data; P95: 5™ percentile; LB: lower bound; MB: middle bound;
UB: upper bound.

(a): Data available only on FoodEx Level 1.
(b): The 95 percentile obtained on occurrence data with fewer than 60 analytical results may not be statistically robust
(EFSA. 2011b) and therefore is considered only indicative.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 31



RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

FKRERIZEA L C, THIB K OVEEY | & MEEIZIX FoodEx Level 2 @ 6 AL/ FED 21,539 HIEMEN & F i
72 (& D). 22D MFFEINWAE KOMEY) BERT —F X—ZXARIfFELTz. T2 5, (i) FoodEx
Level H7C 1,968 kDO T FoodEx Level 2 DFEMi A2 RINTW D (240D ORIEREFIL FoodEx Level 1 ™
B ET — X T 2 BFHKOBZEEHHOZOO LD TH -7, &), (ii) FoodEx Level 2 H17C 1,502
EFORE T FoodEx Level 3 OFfflIZ KWNTEY, ZNHLDOT =X IHRTHATILILIIC (R6BLUV6.
), FESh-AETRESNZREL AL bOICE S 2.

R AIWRLEEYIC TRBXWNEEY H7 3V —3hoE2TOIT TV —0 5 HLRKRBEKTH
ST, THUIRS THDL LI, FAE W) T TV —O@m O EEMEICIEKILL T D, Tk L OVEE
W) ORIKEEEDS % D UB, MB, UBFEHIIWFILHHK) 180 pg/kg T 95 73—k & A )LfAIL 710 pg/kg
Tholz., ZOBT AV —ORKEIL TREINR2WFEOAA ] OREITHRIKER 6,890 ngkeg Th -7z
(Appendix A DFR A8). X570 % [k LAY BMEED FoodEx Level 2 D/KERIEEE D RLRHEEHT
Appendeix A D3 A8 IZFEL < /R L7-.

[fa| 417 =V —% FoodEx Level 3 IZfl5y L7zt DIk 6 [ZFFM AL L7,

® 6 IR T L OITKBREL, AR, K&, BMHECRVRESERDY, YRTHLIVABHRTEL) o
2. ZOZ Lo TEEONEAFEOKIRRENEm N E WO FER EEAT D (WHO, 2008). +47
B (N > 25) BB ONTHEBORICRET D &, FHREOREIZA T YF (MB FHHE 1,212
ng/kg) &Y A (MB FHIME 691 pgkg) TROLILZ., EOOTEWEHEIZI—a v % x4, FT—7
A4y ¥a, V=FXFAThildkINin, GIlBER 20 RiTd < ETEEME L A,
FE SN2V Db E O AREIC L2 AR RKEREE ORI HEEHX Appendix A DF A IZFEM AT L T
AV

6. [fa] 7 = U —0® FoodEx Level 3 ® pg/kg T L 72 /KEEFE O FLab#E Gt

Fish speciest‘n. N % LC Mean POS®
FoodEx Level 3 ) ) LB AMB UB LB AMB UB
Anchovy 110 33 73 a3 9z 200 200 200
Angler fish 61 30 186 195 204 551 551 551
Barbel 10 0 211 211 211 n'a n'a n'a
Barracuda 1 0 340 340 340 n'a n'a n'a
Bass 78 10 199 203 206 698 G698 G698
Bonito 25 8 580 583 586 1920 1920 1920
Bream 253 11 224 225 226 8383 833 383
Capelin 11 82 20 5.0 8.0 n'a n'a n'a
Carp 338 5 55 55 55 194 194 194
Char 8 0 32 32 32 n'a n'a n'a
Cod and whiting 1308 18 91 94 96 340 340 340

WHEIZHKES .
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Fish species™, N 0% LC Mean pos™®
FoodEx Level 3 ) o LB AMB UB LB MB UB
Dentex 3 0 2019 2019 2019 n'a n/a n'a
Eel 487 2 177 178 178 461 461 461
Flounder 23 17 a5 91 97 185 185 185
Garfish 0 1180 1180 1180 n'a n/a n'a
Grenadier 0 104 104 104 n'a n'a n'a
Grey mullet 52 23 152 159 167 566 566 566
Grouper 2 0 195 195 195 n'a n'a n'a
Gurnard 4 25 103 109 116 n'a n'a n'a
Hake 131 16 130 136 142 420 420 420
Halibut 1713 0 209 209 209 610 G610 610
Herring 1272 0 36 36 36 T8 78 78
Jack mackerel 3 0 127 127 127 n'a n/a n'a
John Dory 6 0 302 302 302 n'a n'a n'a
Lizardfish 2 0 611 611 611 n'a n/a n'a
Luvarus 1 ] 590 590 590 n'a n/a n/a
Mackerel 1348 3 106 108 109 520 520 520
Meagre 2 50 145 170 195 n'a nfa n/a
Perch 423 0 165 165 165 370 370 370
Pike 267 0 394 394 394 979 979 979
Plaice 194 2 64 64 65 160 160 160
Ray 32 3 229 229 230 1170 1170 1170
Redfish 221 0 189 189 189 676 676 676
Roach 17 0 122 122 122 n'a n/a n'a
Salmon and trout 1741 7 31 33 35 57 57 70
Sardine and pilchard 399 18 3z EH 44 116 116 116
Scorpion fish 1 0 422 422 422 n'a n'a n'a
Sea bass 10 0 300 300 300 n'a n'a n'a
Sea catfish and wolf-fish a7 54 103 109 114 770 770 770
Shad 1 0 173 173 173 n'a n/a n'a
Shark 272 11 688 691 695 1900 1900 1900
Smelt 2 0 325 325 325 n'a n/a n'a
Sole 49 24 69 T7 84 180 180 180
Sprat 107 1 21 21 21 50 50 50
Sturgeon 4 50 40 52 65 na n'a n'a
Swordfish 264 3 1210 1212 1214 3 300 3 300 3300
Tuna 849 5 286 290 291 350 850 250
Turbot 4 0 62 62 62 n'a n/a n/a
Weever 11 0 763 763 763 n'a n'a n'a
Whitefish 37 16 77 85 93 250 250 250
Wrasse 12 0 511 511 511 n'a n/a n/a
Fish meat. unspeciﬁedcch 1502 10 279 280 280 1194 1194 1194
Fish meat, overall” 12235 10 164 166 168 499 500 501

N: number of samples; % LC: percentage of lefti-censored data; P95: o5 percentile; LB: lower bound; MB: middle bound:

UB: upper bound; n/a: not available.

(a); Common names and Latin names reported in the Glossary

(b): The 95 percentile obtained on occurrence data with fewer than 60 analytical results may not be statistically robust
(EFSA, 2011b) and therefore is considered only indicative.

(c): Data reported as fish meat without further specification.

{d): Data caleulated on overall concentrations of individual specified fish species.
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42.5. XFNAROEGE

AFVKERIT TS XL OVEEY ) BWEETIL FoodEx Level 2 @ 5 FALEET 1,083 BN #T S vz
(Appendix A D A10).

FA/KER & [FBEIC, FoodEx Level 2 TiE TP (MB FHME 135 pg/kg) TReAMEAN A Sh, THIESE)
102 pg/kg 23 ZAUTIRWE. b o & B EREO B WAREIZ OW TRICHEE RN D v, CoffE
TAF KRR EEE & DOV THIRIZED AL o> T, WA ROFLRHEHE Appendix A
DFRAMTIZEH LT,

4 2.6, EFSA I E T — 5 TORKHERAF AR DL

EFSA IZHE SINT=T —F D 55 377 HEDBFRAKER & A FILIKERD M ST DT % 36 278 - Tz, K
HUZHD D A TFIVKEOFNE () BMOSERE FRTH 2008 5 2 RETT 27280, E'mTE 2 2393
BEF O 2 FOLKERIERIZE T 5 ) (FHEHERZE (SD) LT OfPHZFEI Lz, Zihub Ofix O,
HRE, g, ARLIC OV TORIFEROERITR T ITRT.

& 1. HEFRERUEHI I D MKERTF D A F/L/KERD IR B % Rlab At

Food category N Mean sD Range
Angler fish 2 0.89 0.01 0.88-0.89
Anchowy 1 0.85 - -
Bass 2 0.91 0.37 0.61-1.00
Bream 2 0.90 0.14 0.81-1.00
Carp 26 0.71 0.24 0.28-1.00
Cod and whiting 1 0.67 - -

Eel 3 1.23 0.30 0.95-1.55
Grey mullet 1 0.81 - -
Hake 3 0.92 0.13 0.77-1.00
Halibut 9 0.95 0.37 0.58-1.88
Mackerel 29 1.04 0.28 0.50-2.05
Salmon and trout 14 0.87 026 0.41-133
Sardine and pilchard 2 0.92 0.00 0.91-092
Shark 4 0.81 0.04 0.79-0.87
Tuna 45 0.80 0.31 0.27-1.73
Fish meat. unspecified 53 0.89 0.38 0.03-1.92
Crustaceans 10 0.95 0.09 0.74-1.00
Fish products 29 0.78 0.17 0.39-1.17
Molluscs 2 0.85 0.21 0.69-1.00

N number of results; SD: standard deviation.

HRARER & A FLKERORNERE RN OWNT Ol 2 DAREEMEREZZEST D &, HKEITHT D A FLKER
DHFEGND100%ZEZ D2 E13H > THLEFGMN 130~140% % B2 5 DIIAREMEZZ HND. JhidafE
LAV TR SN O PENTEB L7200 LR ng, BN Dol b (DX 0GE,
n=15) HLEHBERIEEL TWDHIOT, T EORRITERS 2.

4.3. BECHEIWEABSGHR
B ORKIBIZOWTIIER LIS E O T =2 NbD5H DD, AFNLKBIZONTIEFD R0, &2
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TOHGHFREREZBEE Y-V TRL, £ TRVHEDIZOWVWTUIZDEEF LT,

131 RBLDHGHEYOIHSHH

AR L OBEMIZ OV TRKBOLDERITL S HENTWDS., Zhb0miE, A&7 —# &
LT BILTBAENW—KLTEY, L4280 7—4 L AT 5, BEICHE S - ARCHuE O 5
DT — R A KBS A T ORI L7 %2 DL FIC T 5.

RAZT <~ Y = FEF T, 6 FORDOHHNWHRAKEIREIIRNZ >F ¥ 7 >7I7 v b I70 h>a
A>aEL Ty R>XFRYATFOIEIEKTLTEY, LrrIid6~611 ngkg CEEMED L > 2% 50~
401 pg/kg) Toh 7= (Djedjibegovic &, 2012).

A X VT TIE, 7R THECEN ARV (f 18 Fl, FHREEIAENY) 5 R, FEdE 3 M) ok
FRIEFE T S 7= (Storelli, 2008). JEE D KMEITA TR BN (70~1,560 pg/kg), T8 EIEEIARE (100
~550 pg/kg), HEEA (270~330 pgkg) Mz, w7 KU T HE TR - SRR SEE IR BN 320 D& L H
FROKRAKERDZHTIX 2010 FI2d Zebd, KEBREIXZ 0 2 M TR LTz (Storelli &,
2010a). AIEES (&) 1B LT, bo& bmWREZRLIEOIES 2 (440 pg/kg) &2 A F (270 pg/ke)
THY, YVAT (110 pgke) THFEVKBEIE L72WE D THho7z. ~27 1 (T thynnus, ¥ A A =
U7 a7 w) 20 JL & A4 PEEE Y T 45 EOMAKERIEE & HE S 4 (Storelli 5, 2010b), ERD L > 1%
70~1,760 pg/kg () 610 nug/kg), Y T HD L 2 PiE 40~1,790 pg/kg () 410 ngkg) Th 7=, Hiifs
PE (n=20) BLOKEPEE (n=12) OT > F 3 B —HIEA4PEE 32 TiE, #KEL > U1E& %50~510
ng/kg CF¥) 240 pg/kg), 50~350 pg/kg ((F-¥ 170 ug/kg) T~ 7= (Storelli &, 2011).

TIVATH, F 2R h—FVF Ay NAZT ¢ (TDS) THHr S4L72 1,319 BEFAEID 5 B 5% TD
AR ER SN (LOQ 10 pg/kg, Millour &, 2011b). FHRE DR RMEIT [k X OMEEY ) TR
DO (45 pgkg). FTITEWREEN 65 pgkg THY, A —7 UFil~ 7 a W EHREORK 476
pg/kg, FRIE 702 pg/kg) Zor L7z, THAA] (T VFHRREED 19 ng/kg T, miI=t (126 pgkg, K
T 40 pnglkg), A HA (CFE¥I 15 pg/kg, ANME 32 ngkg) THolz. Bx LHRXT HA TIREHEE (K4
12 pg/kg & 10 pg/kg) 1TEE FRIZIETN-T-. 7T AFERBFEO AW « KA 108 Ny TF (2T AKX —,
AATH=, S RIT=, U=, XTAH=) OXED 97% THRKRDOERNTE 7~ (LOQ 40
ng/kg, Noél &, 2011a. FA TIEHRAKSRIRE DONVINI AT A T =D 76 pnghkg 76V % U 7 =0 151 pg/kg
EFTCThHole. BONTMEITH RN TR b2 M) 72 R OB (20~200 pgkg) IZH o7
(Francesconi, 2007). ¥ DR KNEIZI FU T =D AW (465 ugkg) L7RA (331 ng/kg) T L. M
OIS, W EY), R (FF) O 118 3y F D 55 94%7M 40 pg/kg O LOQ AKijii Td - 7= (Noél
5, 2011b). AKSUFTVEHEME RO A TER I NI, FEEKREIZZ ~F ETA B LT U ED 40 pg/kg
MET 7 XTAD T ngkg ETOMEE LY, BB TREEENRD L (185 pgkg). ¥ # 8 FEDOHK
SRIZBAT 5 7 7 ZADBIOWFFETIE, 91 5 ED 5 5 5 53 ML @ 1,000 ng/kg ## x., 2,430 ug/kg 7> 5 4,780
ngkg DIETIH 7= (Velge ©, 2010). 7T 2 AT LT AD 4 B THENT- 67 IEDA (1 VF) TIEHA
H ORKERIRFE 1T 500 pg/kg % % 72> 7 (Marusczak ©, 2011).

H:[E TDS (Rose ©,2010) Ti, FEHRKIRO R KIEIZH TERD LIz (56 pgkg).

KET 7 AHTIE, WK 17 S W Bkl X OVEHER 24 FEOF] 2,692 FUBHH O KRR L1342 C 1,000
ng/kg LLFCTdh - 7= (Jewett & Duffy, 2007). % 71 7 51~ AN K ER B D fe KB Z 7% U 72 23 7 134K

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 35



B £ 2 2FEB (EFSA)

Mercury and methylmercury in food

ETHY (100 pgkg LLT),

Ak 3 7iX 300 pgkg RifiCh o7, KEXRT T ANINT AT ATHEAL

72 FHEOKEEEIL “chunk white tuna” (6192212 ug/kg) & “solid white tuna” (5762178 pug/kg) 73 EH
5% “chunk light tuna” (137263 pgkg) XLV A EIT/KIBEN LM -7 (P<0.001, Gerstenberger o, 2010)

[FRYE: light 13/ A3

BT %, solid IFREEAKE <, chunk (7 L—71].

56 EOFIHFTREZR A F KB OEH BT — X ITAITET 5 R & MBI H DY ER I 2 X Ch
%. 2000 FLUEIZ A3 T OMEMIZOWTER I NI A FIVKBOWBEDORET —Z DKONE ATF L
KERDOLERE R 812, FFEL~LIZ-OWTIE Appendix B (R B1 38 L OVB2) 12EH L 7-.

x8 ANFTERINT AT VKR KR ngke MHER) O CFH) & HHHE
Group Origin i;“eﬂ]:sl ?;:J':;]}:; MeHg T]LTng i::‘ies % MeHg References
Fish
Belgium 15® 170 43-508 30-613 01-08 Baeyens et al. (2003)
R‘;{ﬁc 1@ 06 33-362 30-384(128)  76-90(82) Kruzikovi et al. (2008)
France 3@ 28 28-588 (00)  30-642 (07)  84-07(93) Clémensetal (2011)
France 410 108 10-044 (169) - 70-100  Sirot et al (2008)
Germany 320 5361 6-567 (38) - 14-100 (70) Kuballa et al_ (2011)
Ttaly o® 1081 170-16 060 170-18 200 43-100  Storelli et al. (2002a)
Ttaly 3@ 15 400-4 560 670-5 160 51-07 Storelli etal (2002b)
Italy 15® 2880 0-1740(314) 0-1870(356) 52-100(88) Storelli et al (2003)
Ttaly 2® nr ND-1 740 ND-1 740 60-100  Storelli et al. (2005)
Poland 1@ 4 18-2 630 25-2050 7208 (87) Baralkiewicz et al. (2006)
Portugal 1@ 43 70-200 63-240 85-07 Mieiro et al. (2000)
Slovenia 27® 52 2-1120(127)  3-1110(150) 40-110(80) Miklavéic et al. (2011a)
Spain 14® 25 54-506 - - Sahmguillo et al (2007)
Canada o® 112 0-2346 (342) 20-2720(542) 30-94(64) Forsythetal (2004)
Caspian sea 1@ 12 10-107 10-108 (40) 07-100  Agahetal (2007)
China 13® 148 40-300 (260)  10-660 (180)  59-84 (74)  Cheng et al. (2009)
China 1@ 12 2498 (60)  61-680(292)  793(28)  Quuetal (2009)
China 4@ 40 5400 24-1 199 18-85 Jin et al. (2006)
Ghana 24@ - 9-107 - - Voegborlo et al. (2011)
Hong-Kong 802"} 280 3-1010(72)  3-1370(91) - Tang et al. (2000)
India 7 - 8.0-16 (13) 8.7-17(15) 71-05 Mishra et al. (2007)
Malaysia 3@ 17 20-100 41-120 50-80 Hajeb et al. (2009b)
Malaysia 2® 60 (378) (459) 70-82(77)  Hajeb et al (2010)
Fapua Nerw 70 05 26-458 48-500 5404 Bowles etal (2001)
Persian gulf 6% 63 11-100 12-87 (37) 63-100  Agahetal (2007)
USA o® - (13-278) (16-202) 03-08 (96)  Hight and Cheng (2006)
Shellfish
France 4 34 1.0-33(16) 30-34(20)  2808(75) Clémensetal (2011)
France 18 47 3-219 (54) - - Sirot et al. (2008)
Ttaly 1 10 66-155 (110)  236-539 (386)  1749(32) DiLeoetal (2010)
Ttaly'® 1 10 17-116 40-830 3301 Ipolyi et al. (2004)
Ttaly(e) 1 10 15-51 35-115 14-08 Tpolyi et al. (2004)
Brazil 4 14 3.8-37(15) 3.8-40 (16) - Batista et al. (2011)
Group Origin i:ﬂ?:; ?;:J'::B:; MeHg \_E-[rgll%::ies % MeHg References
China 3 - 11-25 - - Xiong and Hu (2007)
India 3 - (34) (48) - Mishra et al. (2007)

nr.: not reported; ND: not detected; MeHg: methvlmercury; THg: total mercury; 3 Hg species: some of mercury species.

(a): freshwater fish;
(b): marine fish;
(c): for fish and shellfish:

(d): Sardinian coast campaign 1;
(e): Sardinian coast campaign 2.
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T 8IEA FILKERCRIAKERIREE D L o P B (A FILIKER 5~2,630 pg/kg; FR7KER 10~2,950 ng/kg),
B e (A FILKER 2~220 pg/kg; #/KER 40~830 pg/kg), HEFEML (A FL7KER 0~16,000 pg/kg; Hak
#R 0~18,000 pg/kg) (DWW T/RLTWD, 2D OFRKER & A FILKERDOPRFEIX EFSA IZ@E Sz b o
\ZFEL L, JECFA OWRO—H 7%k (FAO/WHO, 2011b) & LK< —#4 %

o  fuikEl 6,114 DFRKEIEIE X 1~11,400 pg/kg OFPHIZH Y, HKIZ~ I VF ThH-o72. $I5%T
1,000 pg/kg 2 THEY, FFZ, YV AUTX, wARTaZPFRX AHTF, FRAHA,
TTIV WA, ~wrua, NIV RA, XFouL, VT, WU~ A, AR EThHoT-.

® UM 1,892 sUEIORRI/KERIEE (80%7° LOQ LA E) 1% 2~860 pgkg DFiFHIZH - 7=. BFED A F )L
KERIRIE 1L 2~451 pgkg TH Y, 500 pg/kg B2 AT 7 <, AXMEIXEHA T =TRO L.

4.3.2. EDOMUDEMNDIGG 17 E

% 2[E7 7 A TDS (Millour 5, 2011b) Totr 417z 1,319 3BTl 5% 72 1T 3 KERD ERN TE 12
(LOQ 10 pg/kg). I LOVMEFEY | DS CHEREORAMEIT THWE, %%, 1) (12 pgke) TRD
biv, £ 56 [Fazalb— ) BFE 17 ugkg THRAMEIZF —27 F a3 alb— D 50 ugkg Th o728,

THOBE RS K ORDHERLS ) O R 1X LOD (5 pgkg) Kl Tho7-. oA TITEA & THIX LOQ
K ThHo1=08, TWERIEY] BRMEED AT A Y ——J TIEEWIERE (243 pgkg) NRD LT,
%5 18] 7 > A TDS (Leblanc &, 2005) Ti, B IONMEY | SN TEVIBE OKEREZ S A THZO
IO TH R, %%, T (13 pgkg) Tho7o. MORMEEL LOQ @ 10 ngkg A TH - 7=.

R—=F 2 RTIEx/ aHoOKEEE (LOQ 5 ngHg/kg #/REE (dw.)) OFHIEX A Y A 7' F (Suillus
luteus) 383 5725 120 B TIZZET 95~280 pgkg dw., T 45~130 ugkg dw.OfETH -7
(Chudzynski &, 2011).

ARA T, 4 PEHERROTCK 24 0B OB KERIT 1.3~7.8 pg/kg (LOQ 0.9 pgkg) ThH o7 (da
Silva 5,2010). KEIZHE OB BRI L T B OKk THRIE SN TWD (44.FESR).

E[E TDS T, #KERIE TH D) (4 pgkg) & [ZDMMOEFIE] (0.7 pgkg) THiH Z 72 (Rose B, 2010).
Z ORI T L HEEY ) LSO ST T Y —TRMEEC L > TIXLOD (0.5~3 ngke) ™ RiliL 72 5.

KETITER, WESN TV DHHERLESCKE M OMRAWVEE (—RICAPREENTND) DI B 1/4
T LOD (Wit O B &IZIE U T 0.2~1.0 pg/kg) LA EDOKERA TR S 4172 (FSA, 2006). V-5 7K SR &
I 1 pgkg THY, 3pgkeg 72> 70 EOFAE (FSA, 2003) (2K 5 X0 O NITENr- 7.

JECFA D&t (FAO/WHO, 2011b) (%, LI O 5 OFIKEREEE X — IR < (LT 0.1~50
ng/kg), 6,183 FELD H B 80% T LOQ Ajiii Th - 7c. HAREILF / aFH RO L. FETHE X
NI LIS DB T O A FIL KGRI EE D413 1~23 pghkg OFPANT, RARBEIIFETRD LNZ.
D E D> SIXA LIS OFEHF D X F LK HOWNTOFRITZ T TR, KTIE, 7T ATHITL
72.90,545 FUEFD 98% THAKERIZE 1L LOQ T 5 0.02 pg/L Aiifi T, HAMEIL 43 ug/L ThoT-.

FLHDHE, 2000 FFLORFER SN T OVEED T ORKEEE A TF VKR, LSO R T O
KEBIZBIT 27 —ZILEFSA ICHE ST —F LRL LU TH Y, 42 FITHE LR &% X
FiIob0THS.

¥ ZOFSCTIZLOD 745 T 0.005~0.003 & E LTV % (M. Rose FAE, 2012).
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4 3.3 EFMEANOAIG A

ARERITIEIB LA FLKERE LT MEFLICBATL 9 5. 2 ORI T 2000 FLLRRIE S 7z h
ZHIVLLRNZINAE &40 T 2000 FE I E D bzt MR ORE 825 (R 9).

b MEELOFE UslECRKER & A F VKR ZIE L7 3 #2808 R oh -7, Valent © (2011) 1T 7 VU v
V=TV 4T -2 VT (A7) IERRERT 2078 Lz, b RRERL 77 308 CRa/KER 2 &
L4 0.70 pgkg T, 79 3B 2 FKERIT ) 020 pgkg Th otz A FILKER & IKERI 7 2 I E
L7277 BT, #KERIZH 95 A FOLKEBOFEIE 1TV 0.31 (FHRE 0.25, P751E 0.42, P100 fi 1.00)
Tholo. ANFFFHH AT KR L AEEGR R E O (Spearman JNENTAHRIFREL 75=0.29, P=0.085, n=79),
AR L OM (=031, P=0.0054, n=79) (25T E LA ERBEENGEO L.

Miklaveie © (2011b) 1A B_X=7 TARFLF ORIKERZ 50T L, FEIRE 0.3 ngkg RO 7. BER
KERAY 1.0 mg/kg LU ETH 72 AOREFLEE (n=11) 39 H SH, A FILKEIBOTEIIHEE 0.68 ngkg 735
Hano, 9FUBHI DWW T A FIL/KER & RRKERT 5 23 ]E L, A FLKEBORRAKIIZ )T 2 HIA 1% 0.39
Toh o7z Miklaveic FAE, 2012). REFLFHRKERNREE & AEBIUHEL & ORICHBEIER D b n o7z
(rs=0.08, 95%[FHE X [H(CI)= -0.04~0.20) DHa/KERE H o L b K< BRXONIZMHFET O X F /LK ER
HYE & OFIZETOFEBIZZE D BTz (r5=0.14, 95% CI=0.02~0.25).

3ORDOMIIZAZ VT, 7aTFT, XU T OLMETRILOMBAKIRZHIE L, Miklaveic H (2011b)
DG LR RICE TN D RRE L Lz, BB OBERKEREEN 1.0 mg/kg 2B 2 HRFZIZ ATV
IRERIEEE L E ST, BEFL P RKERO R KEIZ X U &7 O4ett (n=44) Tidsd H AL, FIE 0.6 pg/kg (L
>, LOD LA F~12 pgkg) Thotz. £ Z VT (n=605), Aa_=7 (n=264), 7 a7 F7 @0=125) O
T BICERENMELS, Wb P RAEiX 0.2 pgkg ThH - 72 (Miklaveié 5, in press). F/KEUZHT 5
A FIVIKERO Y FITA 2 U T 4ME (n=224) T 059, 7 a7 F7 &M (n=26) T 0.63, ¥V 74k
(n=21) T0.26 TH -7 (Miklaveic FME, 2012). L7=23->T, FBEAKIR 1 mgkg LA EDO T A FILKER
BERREORK (0.17 pgkg) X7 a7 F7 NTho7l=. BEE O ITHP R ETektt (2 V7, A
R=T, 7aT7FT, XU TT) ORILFRAKERC A FLKER & MREBEUEE & 05O HEEZBEE (R
KER & DFHBE 75=0.0977, P=0.002, n=1,005; A F/L7KER & DFEES r=0.1377, P=0.027, n=259) %5 L7-.

Garcia-Esquinas © (2011) [T A A TREFLO KK ER I (T2 75 0.53 pg/L (n=100) ThH D Z & &
H L7z, B MEHLORIKBIZEE T ~ v L OIFAE AT BINE & & AR 2B 7222 > 72, Ursinyova &
Masanova (2005) (FA m_X=7 LF1[E (n=158) TITFEIRE 0.94 ng/L &, Bjomberg H (2005) (AT =
—7 ORI TIEAER 4 BIZHIRAE 0.29 pg/L, A 6 HMIZ 0.14 ng/L Th ol Z L 2#ib L.

VL EDOWFFEIZR LT, Iballe & (2008) 1XF/KERDFEEIUREL I 2.63 (n=13) & 3.53 pg/L (n=10) DHIZH
LG L, Lal, ZoOREIACARGOBIELE OFEITZED bhid ol

A=A KU T ONFEEL 21 3B R O MK ER 2 /3T L7AFZE2Y 1 f 2700, JREED B 0.2 ng/L
& LTz (Gundacker 5, 2010a).

b MEERLF OKIRIEE (KR, 2 TR0 UIEKER) OREZH ST 2RI D 2072, #
RERDTIIPEEEIL 0.3 pg/L & 3.53 pg/L ORI TH o7z, HKERIZHT D A FIVKBOEEG DL, 26~
63%DFPHIZIH > 72. & MR ORI L A FILKER & AEEE & OMBICIT— BT R 520

277,
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RO, FRMNHED & b REFL T O KR O

Mercury and methylmercury in food

Human milk (ng Hg/L)

Country  Additional information N mean sSD P50 Variation (specified by footnotes) Reference
Sweden Dayv 4 postparium 20 T:029 T:0.06-2.1" Bjdrmberg et al. (2005)
6 weeks postparfum 20 T-0.14 T:0.07-0.37®
Slovak 158 T:.0049 T:0.72¥ T:<LOD-4.74™ Ursinyova and Masanova (2005)
Republic
Ttaly Mothers from Venice with low consumption 10 T:2.68 Abballe et al. (2008)
of local fish and fishery products (region
Veneto)
Mothers from Venice with mediom 13 T:2.63
consumption of local fish and fishery products
(region Veneto)
Mothers from Venice with high consumption 6 T-299
of local fish and fishery products (region
Veneto)
Mothers from Rome (region Lazio) 10 T1:3.53
Austria 21 1:02 1:0.1-2.0® Gundacker et al. (2010a)
1:0.1-03@
Spain 100 T-0.53™ T-0.61 T:022-1.179 Garcia-Esquinas et al. (2011)
Slovenia  All mothers 284 T:03" 0.2% T:0.06-0.6%% Miklavéié et al. (2011)
Mothers of which the T in hair = 1 mg/ks 11 M068% M18® M007® M:0.03-6.2
Ttaly Mothers from the region Friuli Venezia Giulia 77 T:0.7%  T-1209  T04® T;1o_39(@-%' Valent et al. (2011)
T-0.662
79 M:02®  M04® M0.08® M:2.4380
M:0.152
Ttaly All mothers 603 T:02® To=0.045-28%% Miklavéié et al (in press); Miklavéié,
Mothers of which the T in hair > 1 mg/'ke 224 M:0.17% M:0.14® M:0.13¢ M:0.01-1.00%9 personal communication (2012)
Croatia  All mothers 125 T:02¥ T:<0.045-2.4%
Mothers of which the T in hair > 1 mg/'kg 26 M0.18%¢ M011® M017® M:0.04-0.5502
Greece  All mothers 44 T-0.6% T-=0.045-120¢
Mothers of which the T in hair > 1 mg/ke 21 M:01® M:008® M:008® M:0.01-0.23%

N:- number of samples; SD: standard deviation: PX: X" percentile: T total mercury; M: methylmercury; I: inorganic mercury, Hg: mercury.

(a): Geometric mean
(b): Minimum-maxinmm

(c): P10-P20
(d): P25-P75

(e): pekg

(f): Maxinmm

(g): P75
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4.4. RIRBURIE & X FIVKRBURIE DBIfR
B ORAKERE & A F VKRR E OBRERFTT 572010, ERL426HTELE LT —¥ 2 FH
AIREZRBL A SCHR (Appendix B O3 BT B8 L TVB2) & & HICFIMi L CAE LA L FICRe#l 5.

fa

—RENZ R DFRKERD 5 HHI 80~100%75 A F /LA TH - T, BARRZR IR DFEMIIR 8 1R LT,
L2, BYEHORA OMICBNTH A FAKEERE LIZAFIE T, KRS &R ZT Tl
AFNIKBOEIG SRV EEL, FHAKED S0%REICETIENRVHEDLZ RSN, 202 &
AT, K&, Fl, BMEICS U T—RIICHRAED 30~100%53 A FIAKPTH L LR LTz
JECFA Ofi&# (FAO/WHO, 2011b) 12— T 5. 51T, ZNHDT —% D) 80% Tidk A T /L KERITHRAK
RO 80%LL L2 HD Tz, (HL, e SN/oT — X ITITENR D HHRKEED 5 HF 10%LL FA3 A F v
KEBTHL LD B oI,

CONTAM RAJUFRSFII R T T n—F & L 0, @@mﬁwlm%ﬁf%wmﬁﬁ%ékﬁﬁbff?
WSRO BHEIROBRFERZHH L. L, FHKRA~O BT HROREHE R 28/ Nl L2V L 5,
ﬁ%mﬁ®ﬁ$m%®%ﬁi%%ﬁ?éﬁ_iﬁmﬁmﬁwﬂmﬁﬁwmﬁfﬁé&ﬁibﬁ.

Z Ot DY

AU OWFEY T, A F/VKEITHAFIITRAKERD 50~80%% 5D T e, REFAIIC A FILKER
O/ IR 2BV 2 728D, ARSFUE Z OFORMITIE 80% 23 A FIVKIRTH D Z 2 E LT, £z,
MR KR~ O BB OIREE &2/ Nl L ZeW 72912, HIE (shellfish) (ZIZ R HH K ORE EHEEIC
1% 50% MR K SR Ol & RE L 7=

Z O DTk

HE IR TH K ERIE LN WO B © & L7k D KERIC DWW T O T — 2 BIFEET 5H. T OHIE TIEA F v
RERIT K DIRIKERDHK) 20~40% & 37223, ZIUTFFE DTG Y F b L BIE L CTuv= (Qiu 5, 2008). FETG
YL C & LT K DRRIKERIT KT D A FAIKEROFNEIF A TH LD T, BEIZANLRD T,

Z OO TIHAKBITERAKRE LTEERTVDEERETS. LENST, lOBRHIZONTO
T=HFPRN b H Y, MORMIZOWVTRAKBICK T 5 A FLKBOFEGIFRESINT, BFH
S DN R EAHEE 21T 100% HERE KSR DE MR E S 4L7z.

t B

b MEELT A FILKER & RRKERT 7 3 E 2B OBFSE 3 fwasit Sh, Zhvs T Enizik
REUTHT D A FNVKERDOEIEIE 26~63%D L > P Th-72 (4.3.3.3HBM).

t MR ORIKIITH T2 A TFAKBOFNGITEAL THATE 0T RT —FIIRESEH LT
BY, ZORNEG OV IFEMOIE L T 5T+ RETH L LITBEZ N2 o7 LTIen> T,
t N REFL R A FOVRER O EEJRE & A F VKB OREFAIZ A, & FEEFL P ORIKER & A F KD
TS D 75 7% SR MR KRR T & Sl U CIg @ st o A L7z
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4.5. ST

KGR T L E TNLAIZSD ) R 58k L TRETMED & 5. WHO (2008) 1%, Fad A
FOUKERITIEMIERE L S0 LV b OEALHEE L T0nD b7z, LER-T, oKL Lo
FHEICL > THOKBEND Z LT, 20k, AOKERETMEATEN L2V, Lo LINEL
HIZ 5D I KRFITESRDOND DT, AEDOKSDZ G XV FHE S 07250 J7 A3 K R B 10 &)
DO THDH. ILIZHBTFHO LS RFHIETAOEEZHESCLAEL2DOT, DTN TiEd 2 NKERES
WO LI 5. ZITHMEAE S AORKIITHAZELE T, FHEIEIC K D KR EOE) R i
AR E <137 <, BFEHOROBERZHEET HEICEET 2 BT,

T K DB OWTHRICHER L RITENTH D03, TN DAL FIZER L.

Chicourel 5 (2001) DHFZEIZ L 2D &, SHIFCBEZ 1T v F U A OKIRE BITHE L /20 > 7. Burger
5 (2003) OHFFETIX, BT TROKIRRE T 2 7228, ZIUIERERD & XU HT SRR X
STHIATE D EEZ X L. Perelld & (2008) 12 X - T FHELE O TRERRIE DN RHINTFED 5
iz, bR < EEA LT X 5. Musaiger & D’Souza (2008) OFFET, K& & HICHTHELS
NEATKRBEENEZI T ENRBDOLNTEN, ke EQICTHWEREEROZDTHY, BEERE
DI 72EYIR T D Ll Lz

Farias & (2010) 1£7 <> U HIF OHURER T, 572 2FHBE CEIE N D KB~DOREBLMFIL,
HHIZ 30% % TOKRBMNEELT S it L. AT AKBORENREE LD Z LRS-,

KERD AL HREDO S M2 B 272 5 -0, REBENCTHEMLIEEZ O RN’ S 5 O TL
TIZZILBIZ OV TR U 5. Torres-Escribano o (2011) [EFHELIZ L > TICOPREE D o3 FREE £ TARERD A
W RIHREN BT 5 D &R, B OBERENEOZ(IE, IREIC X 2 AHRE D OHIEL
WCEDARORENER LI EICL D2 b0 EEX 6N, ZNUHDELIE, YATA DX HRAN
7 b RUNIEERFOS 172 EAORS 18 SH O PR 2 51T 28 ISR N OIGE
HEIEICH OO N EZBEEN T T 50 2ET 5 L b 5. Maulvault & (2011) & iHFRE A O IGETE
HED 40%E TORD 27880 7-. Ouédraogo & Amyot (2011) 1%, B 7-f CTAIEE FfpER) 2NMENIC
BINo T2, B DB A TIIBERHEIL 40~50%F Tl L, Aa—t —0OFE F Tl &
MLV ZN50~60%THDHZ L ERH L.

FIZR AT HEBRE N O TS Z ORNIEEH L7FHEIN TIZ O\ T oM T, — i, gfdho
KRG BICHRELOM T RIET BT E RN RO NTND. T 2 AEDBSTOKET — 4
DEFHROBEZEHEICHNDLOIZHE L TN D.

5. B

5.1. EFSA SWiGHKMEAMBMT —H» X—RX

2010 AEIZFEM7 B IEEEIC B 2 K E OB IS T, EFSA @FEAIRKIN & BT — 2 ~X— 2
(LM%, WfERT — 2 X— ) BEE S, EU MR E O YEBIN A 4« OFE O AERE L LT Z
7p o T i O EEREEERAT — % % EFSA [Zfefit L7z, /NEOFHAERESIZFEIZ EFSA © 36 7 vy x
7 UNEORSE BT — % K OWREZERH ] € EXPOCHI 22> Y — 7 AL > THL7- (EFSA,
2011b). 22 MNEHE T Z 2oz 32 OFEGHAEIL 67,000 ALL L& MG E R, GfENT — &2 X—25F |
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Mercury and methylmercury in food

RRAZ U Gk S AU EHL7= (EFSA, 2011b; Merten ©, 2011)

RIGEE XA (1 R, SR (1~3 5Aim), ShEE 3~10 moAkl), EEH (10~18 moAkl), A (18
~65 A, AIIEEE (65~75 WoAkd), #MEmE (75 W L) © 7 SOFmERICEIS T
(EFSA, 2011b). #IRICiT 2 dd, HhIRICIL 9, Shalid 17 384, BEAEMICIZ 12 84, ozl 1s
A, AT I 7 A, BRHERE ST e HELFIHETH S.

K2 OFFEIZDNT, BIERET — ¥ 2 FoodEx 03EY AT AMZHSW T, FoodEx Level 1 (20 £ 4
BEEGTe) & Level 2 (160 17 2V —%Eip) T/REN TS, FoodEx Level 1 O T3 X ONVMEEY | &
pnfElL FoodEx Level 2 C TPy, [F84E ), THAN), THZS, B4, TmAR, 1Th8, 2

YN, BRI O 6 TALAET TV —IZh0hivsh.
LARERET —# LS L CRFH kDR

SN
B En

[ BWEET 32 ORAFEEZ ST,

FELIC .

bR E

CFEH)T — 2 X—=ZORMEBIRT — Z 1L EU CHEHATRER & - & b5 LIZFEMR b D THh 50, 7—
2 WG T 5 HEMICERDTEPHNLRTWND DI
ELATREMED B D Z & AT IR 5720 (Merten 5, 2011). R 10 (2T L 212, 2 HU EiZbiz5
AT, HFEORFHROBEEZFENT2DICE L TWVDL b DODHEEH L.

& 10. BHEHROBEROFRHICHW AT — 2 =25 1 ICE £/ iiAmse

, HEEORM THEENZRILEZ T 5 & lfE 4

Countrv Survey N Method Davys Age Year
Belgmm Eegional Flanders 661 Dietary record 3 2-6 2003
Belgmm Diet National 2004 3245  24-h dietary recall 2 15-105 2004
Bulgaria NUTRICHILD 1723  24-h dietary recall 2 01-5 2007
Cyprus Childhealth 303 Dietary record 3 11-18 2003
Czech Republic  SISPO4 1751  24-h dietary recall 2 4-64 2004
Germany DONALD 2006 303 Dietary record 3 1-10 2006
Germany DONALD 2007 311 Dietary record 3 1-10 2007
Germany DONALD 2008 307 Dretary record 3 1-10 2008
Germany National Nutrition Survey II 13926 24-h dietary recall 2 14-80 2006
Denmark Danish Dietary Survey 4118 Food record 7 4-75 2001
Spain enKid 382 24-h dietary recall 2 1-14 2000
Spain NUT INKO05 760 24-h dietary recall 2 4-18 2005
Spain AESAN 418 24-h dietary recall 2 18-60 2009
Spain AESAN FIAB 1068 Dretary record 3 17-60 2001
Finland DIPP 1448 Dietary record 3 1-6 20035
Finland STRIP 250 Dietary record 4 7-8 2000
Finland FINDIET 2007 2038  48-h dietary recall 2 25-74 2007
France INCA?2 4079 Dietary record 7 3-79 2006
United Kingdom NDNS 1724 Dretary record 7 19-64 2001
Greece Eegional Crete 874 Dietary record 3 4-6 2005
Hungary National Representative Survey 1360 Dietary record 3 18-96 2003
Ireland NSIFCS 958 Dietary record 7 18-64 1998
Ttaly INFEAN SCAT 2005/06 3323 Dietary record 3 0.1-98 2006
Latvia EFSA TEST 2070  24-h dietary recall 2 7-66 2008
the Netherlands  VCP kids 1279 Dietary record 3 2-6 2006
the Netherlands  DNFCS 2003 750 24-h dietary recall 2 19-30 2003
Sweden NFA 2495  24-h dietary recall 4 3-18 2003
Sweden Riksmaten 1997/98 1210 Dietary record 7 13-74 1997
N: number of participants.
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5.2. RIR2FHB XTI OLMBINT -5

9.2.1. BWOHEXREGEEEHRBLGDARD (5 kY] DIFFHRE/)NNY—>

HEANRE B LEBREOHZROEHIZHOWVWT, RI10ITRLEE2TORFEMRET AL LOEEY) ©
HET — & DR S v,

BHFEREN B RN 2 TOEOPFHENREREICIIT D Z O/ AFEDF-2L)1H &0 Rl LAT
mEER Do & bE <, A& BRIERE D EIUIRWE. RIEIT/NEOF ST T - 7= (Appendix C
DF Cl). FRED/RZ — 1% T LOMEEY ] HEED 95 N—E U ZA /UMETH R b7,

[fads KOMEPED) | OERE DO ZATIR-TH, AT S & R TTHE RO B LU 95 A=t X
A EIZB T 5 IRED S - & b Edo 72 (Appendix C DF C2).

5.2.2. BMOMHEXRGERERREHEDAD TR DTN —>

FENRE 2B EEREOHOWITIZONT, RI0ITRLEZETORFRHET (AN OMET—4
DT STz,

BHRFPEOL I b2 TOEORHENZGERRICBNT, THH] Obo L bEWHBREEZ R LT

iﬁﬁﬂ;ﬁﬁuiﬁ%%&kfﬁ%@%fﬁ%%'@%ok (Appendix C ®F C3). —J7, [ OMEEIDME - T=DIIH

#, iR, LR Th-oTe.

A RERBIZBIT DAABEED IS —E XA VEOHFRIENR S - & & Do o OIXRTH &
ThHY, AN W, BFEHEDOHFTHL - & bEWRKIEERLZ TR LT, EEY, /i
Wl Tl Sz,

BEHEOB I RONEATOEOERAEIIRET DL, ARObL > L bEWIHEREZTR L0
Hmkng ol S, BN & B IS 2 ZUsiW 7o (Appendix C D3k C4). THE EAMED) > 72 DIFS)
#H, AR, HETHoT.

BREZOHRTIE, ARAEED 95 N—E & A UEITHEFEEEE LRI F—r 2R LT, ol
HEVEITR A TRO B, AilEIRE S Z ke, BFEREOT TH - &b EmVRKEREL T
L7zolTailsimd, A, ERETHE 7.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 43



RRIN B Sh R 2K%RE (EFSA) Mercury and methylmercury in food

6. & - OBEEF

6.1. WFEFERIHWShZKRREHR

T =X OB EREEEZRIET D701, [RBLXOMEY) OFBRICXI LT, ZoEICHRT 2 %%
BZor.

EFSA [ZHE SN TeT — % OFs EITHKBORER R TH Y, MEHD D720 X F IV KERO R ERER %
KR EFHAT2DOIRIRHETH 72D T, AFIVKERT — X 1T LIE DM ThRIM L 72,

[FEA A OMA ) BEHERYD < FoodEx 3EIC B2 WAFEZ SR LT D & HERI S, K ERERE
DEWNZ &2 B CONTAM SR VT RAH AN ZORGBHEICEZ S FS LWL EBZ X2, Lo T,
B R OWREE OB IR R O R OBAEITE &+ O BFEA T OfED ) Tl & #i 2 TR A
DA OBIRE KIS ST (5K 6).

BFEHROBFERORIIL, WA o OMFE n<25) X3FEISHA L. 372bb, (1) K
(T avTFr, N—=b, fUF, FF=~ v—TF, ULHX), (i) KEEEKE (BT 7 Fo vy
T, wTY, BETA, NK,RURY, Tat, £ UETR), (i) SEEEKE A=~ A, 3—n
IR, =T 4 wa, T, T<IAT, 7HhHa, AXF, U=FRA, X7, < hUuXA).

b MEALZFSLE LT, 77— X R— R RIC A FILKER & K ERD T — Z IO\ T o BRI E# 2 K
< T2 DIREB I TR AKIBIZ OV TOT — XISz, RKERDHTEIZSCEIRE 4.3 BEIW 44 F) D
13 B AVTZARIKER T D A F /LK ER & R KSR DO FI B 1T H D < BHRE A IV T A FILKER & R K IR I 28
W7o, B2 5 BT L UIROEHURE P RE SN, RFRROBZEEORTICHW L.

° %W LS, FNIEES X OEA R O EYEEY: A T VKR 1.0, MEREKER 0.2
° I, %%%% WARH, 1 XHE, ~B, B A FOLKER 0.8, MEREKER 0.5
° _MM%TF@&@F%J*aiﬁ&wAfmﬁ%ﬁ-ﬁ%mﬁlo AFILAKER 0

UED XS RBEEEEZRN L0 T, BAKBROBFEHROBEERIL, LitRMOEHKRLE A F LK
ROBEHKOBZEREZMAE L CTHET L Z EIXTE 20,

t RORFLIZOWTIE, BFHKOBRFERIA T AKEONEMEZ A NTHEH Lz, b ML &%
IRERTEFE 1THRAKER & A FOLIKERIBE D 220 B HEE S T,

6.2. EFSA I INAET — T < AFIVKRBLOEE T

EFSA (T HEOBHEHEDOBREEZ R T 57O KREABOEHMEEZ NS, ZhiE, LC (ZEMRIFT
10y F—=2 N HELL EE 5D 2 5E T T RE DR B ISR EE S W e oI, ERIC B E & T
—ZIZONTHot b XL HONAANETHD. LEN->T, BEHKOBRERITT —F X—Z2HFD
FENBNT, &2 ORMEITRLHEOFLEKEIRE L, LT 2KE kg U720 OHERELHNT, T0
EAOKETHED OREZEEOEFZHL, HEHMANO—AS7-0 O FEHELZFEET S Z L THRLNT.
AT R O B FEH K OMREE O VIE & 95 X—& 2 ¥ A )Vl & & FHE OF MR E I H H L.
CONTAM /1 /uid THads K OVERENY) ) RABELIAA O R it TIIKITEEOETH L L EA BN T
W, [HEBIOMEEY | ORIZONTAFAKBOREHRKOBRERZFH L.

ZOFREE, BIN 17 E (OEx5E) O 28 ORI REREIC OV TREHERERNREH S,
PLFIZRET A F KO RFHKOBEEREOHEEX, LB & UB ORICHEE EENR)->7-0TMB (2K
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SNTWND. 424.F(C WMKF@kiU@F%Jﬁmﬁ@MB$ﬁ%%wmﬂEWT 2%, AT
KEBDOEEHROREFE R pg/keg RE/EA TRTT2DIZ, ALV OBIELHRET —Z LiEG L.

HERRIZONT, £T®$ﬁﬁ&®%?wmﬁ®ﬁgm%®ﬁﬁa®$ﬁ1k%rw%/54w1
D/ ME, FIAE, RREEZR 1TIZER L. BRFHRRO X FLKERNETE O MB FEE AT i &
#“#EEmE CRONZR/MEDOR/NTH D 0.06pgkg KEMANGHIE TR ONTZRKNKEORKTH D
1.57pg/kg IRE/IH £ CTE L L=, BFHROETE D MBS /S—1& » Z A JVEIT % B &g O 0.14ug/kg 1K
B D EEMO 5.05 pngkg RE/MEE TOMEZ L >7-. 5 LWIREE &R RS R IR
Appendix D ®F D1~D9 (Z/R L7=.

& 1. BN OBRFHRHEIZIS T 2 FEhmPSkiEORFHRO A FILKERIRER (ng Heke (K1) D1y
B & 95 N—F o Z A IAED T/ IME, HHAE, RKRME GE#IEL Appendix D D% D1~D9 % Z:[f)

Minimum Median Maximum
LB AIB UB LB AB UB LB AMB UB
Mean dietary exposure in total population
Toddlers 0.09 0.09 0.09 0.26 027 028 1.49 1.57 1.65
Other chuldren 0.13 0.14 0.14 031 032 032 1.45 1.49 1.54
Adolescents 0.07 0.08 0.08 031 031 032 1.06 1.09 1.12
Adults 0.07 0.07 0.07 0.24 0.24 0.25 1.04 1.08 1.12
Elderly 0.06 0.06 0.07 0.25 0.26 026 0.61 0.63 0.65
Very elderly 0.05 0.06 0.086 0.24 0.25 0.25 0.37 0.38 0.39
P05 dietary exposure in total population

Toddlers 0.66 0.68 0.70 1.57 1.59 1.62 2.70 272 274
Other chuldren 0.73 0.75 0.76 1.59 1.60 1.62 4.60 496 5.04
Adolescents 041 0.42 0.42 132 138 148 5.04 5.05 5.086
Adults 0.50 0.51 0.53 1.11 1.13 1.14 3.00 3.04 3.08
Elderly 034 0.34 0.35 123 1.24 1.26 249 249 249
Very elderly 0.13 0.14 0.16 1.15 1.17 1.19 1.40 1.42 1.42

b.w.: body weight; Hg: mercury; LB: lower bound; MB: middle bound; P95: 95" percentile; UB; upper bound.

6.2.1. AR (1K)

BEFLAC N

6 H HROFEH ORI O7=D12 3 » AROENERINE N, (KE6.1kg Z#KEL, 1 HbHZD
YIREFLAE R 800 mL, I ADORFALERE 1,200 mL ZHEE L7- (R 12). KEEHFET—ZIZHo0 T,
SRS STz A F VKR &/ B2 H 2 (4.4.3. 32 H). CONTAM /X3 /LE 25 ORFFEH 2
O TEEPHRKRIEE | mgkg REORERORIAIZ DN TIE A FILKENHE SN THRNDIZE SN
oW, ZHUET —ZICREREELZRKIILE IV EfEam L.

t NDORAFORATFIVKRBOFEJPREZFE LT REEICL D &, PR NA LKA THLHIROE
FHkD A F LK ERIEFE Bl LT 0.09~0.62 pgkg REM TH 72 (KR 12). Z2OORAERTILILD
AHAEROBEFERIT 0.14~0.94 pg/kg KEH/H TH - 7.

Z OB IR O A FOVKBPR L 2 s T 2 ERRICE STV S, B FORFLFORRK
FRICKIT 2 A FNVIKERDIERIZIIRE RN T YR NH L. b MELTFORKBOAZHET D 1 2OWf

TN FFE G 2R L 72O R L D b EVREZ R LTV e (R 9). L7ed-> T, BINTIEE MR

O REFEHRD LV & A TFILKERIREE 252 1T TV 2 FTREMEIEBRSL T & 220,
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& 12, SCHKICHE SNTEEPKERE A&7 — 4 (43382 22U 6 » ARMAL OB LW
% DRPFLAERUCH KT D A FLKIRBEFED T U A

Dietary exposure to methylmercury
(ng Hg/'kg b.w. per week)

Country Average human milk High human milk Reference
consumption consumption

Slovenia™ 0.62 0.94 Miklavéié et al. (2011b)

Ttaly 0.18 0.28 WValent et al. (2011)

Ttaly® 0.16 0.23 Miklavéié et al _(111 _prea'a') and MiklavEic,

r personal communication, 2012

Croatia®™ 0.17 0.25
Greece™ 0.09 0.14

bow.: body weight; Hg: mercury.
(a); methylmercury was only analysed in human milk from mothers with total mercury concentrations in hair above
1 mgkg.

?L%O)ﬁ$m§|60)§§l§mﬁ
HROBET — X 2WE L BEGHEIX 2 oA L7, BFHKROBRZEEOR HIIRMNOIL IR
%I%ﬁi‘%a‘é EBZDHI LI TE eholz. DI, ZNHDH LO 1IRITHEEN DTN 16 ATH
ST, LERST, ZNHOTF—=HIZR N IZEDRP-oT-. THLDORAEZEE L LT, BFEEKD
A TV K ERIRETE B D MB AL 0.02 35 X 0OV 0.08 pg/kg IR/ & 72~ 7=,

6.2.2. IDRBLEEHH (156~ 18 R

R (1~3 R ORMEBERIZOWTHRE Lz 9 JAENFIHTEETHEH LG 1,597 AThoT-
(Appendix D OF D1). AFHH KD A F /L /KRIRETE RO MB EHEIX 0.09~1.57 pgkeg KEHETHY, =
O RAEIE 0.27 pgkg KEMATH 7=, 95 73—F L & A UAEIT 0.68~2.72 pg/kg KB/ O TH 1,
Z DO RAEIE 1.59 pg/kg (KFE/H ThH 72 (Fk 11).

W (3~10 AT OBMBIAZ®ET 5 17 RAESFH ATHE TH5:8 1% 8,468 A TH -7 (Appendix
D O D2). BHEHKD A FI/L/KERGETE 20O MB EHIEIT 0.14~1.49 ug/kg RE/HOHFHETH Y, T o
JLEIE 0.32 pgkg REMTH 572, 95 /X —& ¥ A JVEIL 0.75~4.96 ngkg KE/EOMEE LV, ZOH
PAE I 1.60 ng/kg RHE/H TH 72,

EEY (10~18 @A) ORMEREZHEL TS 12 OFESFIHATETH Y, HRE1T 6,329 AT
&> 7= (Appendix D D D3). EHHIKD A F/LIKERREEE 00 MB EHIMHEI 0.08~1.09 ng/kg A/ OfE
THY (FIEIZ0.31 pg/kg (REAM), 95 73—t > & A JUHEIX 0.42~5.05 pg/kg (KE/H OfE (A 1.38
ugkg RE/H) Th o7z,

W ST FE PR D 2 5, Shik & BEHTRFHRD A F/LIKERETE & O SEEEO h B3 K &
RLTE (% 4MB T0.32 & 031 pg/kg RE/E). SR L SENBFEHRKOBRFE R 95 S—k X A UEOH
R CTRARZR L (%159 & 1.60 ugkeg (KE/H). Z OFfESIE, KREICH L TRIERENSZ W L1
FEINTWL EEDbNRS., ZOZ LIFAfENT =2 X—2ADFEEOFHET, /WL ERERMZ /RN &
NDRFZERO BT,
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6.2.3. JEA (18 ik ~065 K%

A DB GEREICOWTHRE L 15 OREZREVBFIMTRETHY, I5E1E 30,778 ATho7-
(Appendix D OF D4). AHHED A F/L/KRIEFE RO MB I 0.07~1.08 pg/kg (A E/HOFIHIZ H
v, ZTORRAEIE 0.24 pg/kg KEAE T -T2, 95 /8—% L ¥ A JLETIE 0.51~3.04 pg/kg RE/E DIE %
LV, TOPRAEIT 113 pgkg KEAR TH - 7.

6.2.4  HiEHRE (65 5%~ T75 AN Bk VEH ki (75 L)

AT B S O/ MBIREICOWTHRE L 7 AESFHAETHY, REIL 4,056 AThHo7=
(Appendix D OF D5). AHHED A F/L/KRIEFEEDO MB I 0.06~0.63 pg/kg (A HE/HOFPHIZ H
v, ZTORRAEIE 0.26 pg/kg KE/AA T - 7=, 95 /8—& ¥ A JUfEIL 0.34~2.49 pg/kg R/ O % &
v, ZTOPREIE 1.24 pg/kg (KER TH - 7=,

B E g ORMEBREZRET L TWD 6 HENPFIHWHET, H4#HI1L 1,614 ATH -7 (Appendix D
DI D6). BHEHKD A FIL/KERIETE B D MB FHEIE 0.06~0.38 pg/kg IKESADFHTH Y, T DOH Rk
EIE 0.25 pg/kg REMETH 7=, 95 73—k X A VfEIL 0.14~1.42 pgkg KE/BEOMEE LV, ZTOHR
I 1.17 pg/kg (KE/H T - 72

BHEERKOBZEEITHTEHE (X V7, AX[, 770R) TBIhbhi#HETL- L HE0
Sz, BmWBEEER, BREL VW LVEBRT 2804 A4 FIEFET LI EEE, AF LK
REBEOZNNANARLKRTIIA XV T, 7T R, ALy, XY vTTHRESNTEY, ba—m v XT
FHEINTELT, LAXTIR=r, BB En Tz, 61T, A F/LKERRE D R I
B HI— vy NHEEOATEEORER O ST-HFRIIA IO (X2 VT, AXAL 2, FUT) &4
AABZVT, TR, AXALY) THY, ZHUTHEZDO S DITEF L TWIZAREMER H S (Welch
5,2002).

6.2.5. XFINKGUEZEN DI S B DTS

[t LOVEREY) ) RO EED FoodEx Level 2 O FALA 7 = U —6 DO RFH KD A F/VKERREFE~DE
B, BSREOFEMBESREICRFL, TOEMNERIZITR L. BFEHKD A FILKFIRERIT MB
Vo2 R REF OB AEBRE LS L, HEMNCEL LI EEORGRER L.

RN TOERIER CRFEHRO A FAKEPIREOEHERHFEEZ L THEY, AINLHRZNITRD
R, RN TR @S L IXEFE CHGERE Mo, AONIRIIMARE, 1$HE, &Y A
VB X OR B ERERIS, SONBOEBERNMENTEWIEZFRITIES £ A T VKERBEE B 1%A5 L
O TWRD ST,

[F4] 1% FoodEx Level 3 TX HIZEBIOMHFRIC TN BTz, MEFRITEZE RIS OXM (0~5%, 5
~10%, 10~25%, 25~50%, 50~75%, 75~90%, 90%LA ) IZ ADFHAEL L L THET 5 (F 14). FoodEx
Level 2 (2317 % [A] Uz &5I14 XM A 2 A% Appendix D O3 D7 IZ7R L7z,

BFHRD X TV KERIERE &I D E %2 ORFED 5D 5 FIE XA & ARk O T 2L,
KRN £ [E] C D B 70 2 B B CE Iiéi%iiﬁﬂ%bfb\t FRlo~worm, AATX, X7, KUAT VT, H
DI~ ARAD A F VKB EFHROBEEICEICHG LY, [EUREE A — 2N OF [k
MTHo & bHEERGEZ LTV, FH&RZ &I, £ o0 OFA CTITABIOKE /2 03 ME 5 o ffEic
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ML TR S, TREARHOMRE] OFHFLEEIENGE 2o T,

F13. TAB X UMEEY | @ FoodEx Level 2 FAL AT F ) —CO RN HEEIEREEIZ L D A FILKEREM A
FHROBREEES (%) FFEmIERE SLEEEOEHEREO L Y ERT

Lowest mean contribution — highest mean contribution (%)

Food category Toddlers  Other children Adolescents Adults Elderly  Very elderly

Fish meat 59-100 69-100 74-97 81-100 92-100 90-100
Fish products 0-40 0-29 -22 0-13 0-2.2 0-1.5
Molluscs 0-5.3 0-8.2 0-9.7 0-7.2 0-6.3 0-6.9
Crustaceans 0-51 0-32 0-12 0064 0-35 0-2.8
Fish offal 0 0-1.9 0-0.9 0-1.0 0-0.6 0-0.7
Amphibians. reptiles,

snails, insects 0 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1
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R 14, FHPESRAE O &SN A F LK RIR S|

Ik 5 DfaFE (FoodEx Level 3) D& HHIG (%, MBHEEE) HoOFHAEL

Toddlers Other children Adolescents
s ® ¥ 2 2 s ® £ £ ¥ s = £ £ £

= = W = v = = = & i = v = = = & vy = i = =

" < h o th % = yl = N o h .k = iy = h e N & =

s A = 8 g @ Tl »w = &§ F_ @0 Pl A4 o= H g 2 7
Fish meat (unspecified) 3 - 2 4 - - 4 3 ] 3 1 4 - 2 5 - 1 -
Tuna 5 3 1 - - - 4 4 8 - 1 2 1 4 3 2 - -
Swordfish 9 - - - - 15 - 1 1 - 10 - 1 1 - -
Cod and whiting 5 1 1 2 - - 9 2 4 2 - 4 ] 2 - - -
Pike 7 1 1 - - 14 3 - - 11 - 1 - - - -
Hake 7 1 1 - - 14 - 3 - i} - 1 2 - - -
Carp 9 - - - - - 16 - 1 - 12 - - - - -
Salmon and trout 5 2 2 - - - 11 5 1 - - 11 1 - - - -
Plaice 9 - - - - 16 1 - - - 11 1 - - - -
Perch 8 1 - - - 14 3 - - - 12 - - - - -
Bream 9 - - - - 16 1 - - - 11 1 - - - -
Herring 9 - - - - - 16 1 - - - 11 1 - - - -
Bass 8 1 - - - - 15 2 - - - 11 1 - - - -
Fish meat. marine, high 9 - - - - 16 - 1 - 12 - - - - -
Angler fish 8 - 1 - - 16 1 - - - 11 1 - - - -
Mackerel 8 1 - - - 15 1 1 - - 11 1 - - - -
Sole 7 - 2 - - 16 1 - - - 11 1 - - - -
Anchovy 9 - - - - 17 - - - 12 - - - - -
Whatefish 3 1 - - - 16 - 1 - 12 - - - - -
Sardine and pilchard 9 - - - - 17 - - - 12 - - - - -
Eel 9 - - - - 17 - - - 12 - - - - -
Ray 9 - - . - - - - 12 - - . - -
Halibut 9 - - - - 17 - - - - 12 - - - - -
Fish meat, freshwater 9 - - - - 15 1 1 - - 12 - - - - -
Fish meat, marine, low 9 - - - - 16 1 - - - 12 - - - - -
Sea catfish, wolf-fish 9 - - - - 17 - - - 12 - - - - -
Grey mullet 9 - - - - 17 - - - 12 - - - - -
Shark 9 - - - - 17 - - - 12 - - - - -
Sprat 9 - - - - - 17 - - - 12 - - - - -
Redfish 6 1 2 - - - 14 3 - - 12 - - - - -
WEIZHES .
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Mercury and methylmercury in food

Adults Elderly Very elderly

) © =S = = = - :. ° = = = = - - e = = = = -

s 2 g 2 2 8 f= S g o= e g ¥ S gz e 5 &

g2 p = 4 2 o2 Sl L= 4O 2 o & L = 8 2 o ¢
Fish meat (unspecified) 3 2 4 3 1 2 - 2 1 1 3 - 3 - - 3 - - -
Tuna 2 1 4 T 1 - - 2 1 3 - 1 1 - 2 3 - - -
Swordfish 11 2 1 1 - - 4 1 1 1 - 4 2 - - - - -
Cod and whiting 5 4 5 1 - - 1 6 - - - 3 2 1 - - -
Pike 13 1 - 1 - - 6 - - G - - - -
Hake 13 2 . . 7 . - - 6 ] ] _ _ ]
Carp 14 - 1 - - - 6 - 1 - - G - - - - -
Salmon and trout 9 (1] - - - - 4 3 - - - 5 1 - - - -
Plaice 14 1 - - - 6 - 1 - - 5 - 1 - - -
Perch 14 1 - - - - 5 1 1 - - 5 1 - - - -
Bream 14 1 - - - - 6 1 - - - 5 1 - - - -
Herring 14 1 - - - - 5 1 1 - - 4 1 1 - - -
Bass 14 1 - - - - 6 1 - - - i} - - - -
Fish meat, marine, high 14 1 - - - - ] 1 - - ] - - - - -
Angler fish 14 1 - - - - 7 - - - 6 - - - - -
Mackerel 14 - - - - 7 - - - - 6 - - - - -
Sole 15 - - - - 5 2 - - - 5 - 1 - - -
Anchovy 15 - - - - 7 - - - 6 - - - - -
Whitefish 15 - - - - 7 - - - 6 - - - - -
Sardine and pilchard 15 - - - - 7 - - - - 5 - - - - -
Eel 15 ; ; . . 6 1 - g - 5 1 ] _ _ ]
Ray 15 - - - - 7 - - - G - - - - -
Halibut 15 - - - - 7 - - - 6 - - - - -
Fish meat, freshwater 15 - - - - 7 - - - 6 - - - - -
Fish meat, marine, low 15 - - - - 7 - - - 6 - - - - -
Sea catfish, wolf-fish 15 - - - - 7 - - - 6 - - - - -
Grey mullet 15 - - - - 7 - - - 6 - - - - -
Shark 15 - - - - 7 - - - G - - - - -
Sprat 15 - - - - 7 - - - i - - - - -
Redfish 15 - - - - i - - - G - - - - -
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6.2.6. HEDEMICH TS RAF KB FHIK DUEE IR

6.2.6.1. HiENTRESEHRA LT

A FIVIKEE ORI E B CTIINR RN ATETH o & bEZHEOR W TH 2 DT, [ FTREF#
ZHEIZOWTIIBIER, BREHROBEZEELZHIH L. GENT —2 X—25 0% 15 THAMETH -
72 18~45 KD IMEDEIET — # & A F/KHIRE L G-, 2O LR ZE —MRBA & 7223,
FrBe DZEFITRD B ino Tz,

6.2.6.2. REEBITRBEHAMAY

EEEB L OEHEOARNBAEENEFREROEWAF L KRREL AT LIRSS, TDLI7R
Rt & BRFET 5 7212, ERFICHRE L TH 2 OARNERE) D DBHFEHKD 95 X— L X A LAY D
BBRER 2 A DO WURE T — 2 XR—2Ahbik&E HT &, 60 AEBZT-.

BHEHRD A TF VKRR D 95 N—& 7 A JVEDR/IME, TRAE, KRIEZET 25 OFEN GG

RINTFHEREZR 5 IOTT. @MBERVLEHEBAEFICHIT 2 B8FHROBEHTIEIX, MB REIKHE
DA E RS D 0.54 pg/kg KE/HE TH Y, MB i KIENLHE D 7.48 pg/kg IKE/E T - 7-.

EREE 72 L E B E AN RE ORFHKD A F KRR EIIRA LV NEOFNENoT-. Zh
INEOBREENEREOENZ N L THIAINS.

ERER VD UEHEEEEORFHLDO A FKBBRERZIINEELEROBBLZ 2 5 Tho0, 2
OEINT 1500 75 E TOHPMHNH > 7. ML Appendeix D DF D8 &M = L.

F 15, FhpEkmORREBEET ORFHRKD A FVIKIERRTED 95 /\—t X A WEOF/ME, H R,
KRAE (AT pg/kg (RHE/H) GEMIEL Appendix D D3k D8 Z:Y)

P95 dietary exposure in the fish meat consumers only

Age scroup Minimum Median Aaximum

LB AB UB LB MB UB LB MB UB
Toddlers 4.60 4.66 472 473 488 502 487 5.10 532
Other children 139 141 143 351 388 409 747 748 749
Adolescents 0.80 0.80 0.81 253 256 258 7.22 725 729
Adults 036 0.57 058 205 208 210 6.15 6.16 6.17
Elderly 054 0.54 0.55 203 205 206 452 452 452
Very elderly 1.07 1.10 1.12 1.63 1.64 1.65 229 231 233

b.w.: body weight; P93: 95™ percentile; LB: lower bound: MB: middle bound; UB: upper bound: Hg: mercury.

6.3. EFSAICHIEINAET —HITHED < BB /R OB BTk

A F VKR OMEZERTAM & [RIARIZ, B9k O MK SRIEFE DO ELIE & 95 N—' v X A VED, @iET
—ZX—=2ZDEN VXNV OERT — 2 2 T, dGEZ2ROERB X ORI E L Lz, 42 %
& Appendix A ICFEIR SN =R AT TV —1ED LB & UB ORKELFEHORERAAIT, 6.1 HOEHIEHE A
WAL CHEI U BRI S A Lot, GAEE LCHY, SOICBREFHIAOEBRT —% LAb
7.

BHFIC L 2 KRG OHEEIL, LCT — X DEIEGNE LD LB & UBREDENKEI WD, LB
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/ME L UB e KRfE A SEIZ L7z,

& 16 1%, H7pD5FMMEREIC, BFHROMEHEKIRERE OWLEE L 95 S—1 & A UED FK/IME,
il RO 72 2 AR R OME A TR L T\ D, AF RO MK SRR @Iﬁ1i%ok%ﬁ
wm@mW%@LBmd1omuyg¢§/ﬁ%%ok%mww%®UBﬁk10$uyg%Em
Hotz. BEHROBBEATEMD 95 /—& ¥ A VEITRTHE L OB E RS D 0.25 pg/kg (A H/E
IR D 4.06 pe/kg KEARE TOMETHo7-. BEHROBEER H OZEM 7k 5 ﬁﬁki@ﬁ%%&%
\Z Appendix D @ DI~D14 |Z/REN T 5.

& 16. FMRE O A FIEREKIEORE R (ng/ke KFEHE) OFR: KINTE Z bz BFEHEND
DBREEEONHEI K95 N—T o F A JEDR/ME, Il fRME (FE#IE Appendix D D3 D9~
D14 Z:8)

Age group Minimum Median Maximum

LB AMB UB LB MB UB LB MB B

Mean dietary exposure in total population
Toddlers 0.27 0.79 1.31 0.37 1.13 1.71 0.59 1.36 2.16
Other children 0.24 0.59 0.89 0.38 0.84 1.24 0.76 1.13 1.75
Adolescents 0.16 0.39 0.59 0.25 044 0.68 0.51 0.73 0.94
Adults 0.14 0.26 0.38 0.23 041 0.55 0.40 0.53 0.70
Elderly 0.13 0.23 0.33 0.22 0.35 0.48 0.30 0.42 0.55
Very elderly 0.14 0.25 0.35 0.19 0.33 0.47 0.24 0.38 0.52
P95 dietary exposure in total population

Toddlers 0.67 1.35 2.18 0.84 1.77 2.83 1.07 2.30 4.06
Other children 0.50 1.12 1.66 0.86 1.62 22 1.85 2.27 3.37
Adolescents 0.31 0.71 1.00 0.62 0.88 1.26 1.70 1.85 233
Adults 0.36 0.53 0.72 0.59 0.78 1.02 1.52 1.66 1.83
Elderly 0.25 0.40 0.55 0.54 0.72 0.92 0.77 0.94 1.12
Very elderly 0.25 0.40 0.54 0.47 0.62 0.82 0.64 0.81 1.01

b.w.: body weight; Hg: mercury, LB: lower bound; MB: middle bound; P95: 95% percentile; UB: upper bound.

B ROEHKIRREHEE TR LT, 22720 ORHIEMEDRFIET 5. FoodEx Level 1 D& G FIZHE

éﬂtﬁﬂﬁ@@*iﬁw%@#%é ZNHBRMEEOHO 11 fHTLC T —X OEARIT 6 BB T
AT THads JOVEEY) ) RS EEORRKERIZ 33 2 SR /KER O LR IC B9~ 2 A8 LRSI 72 b D

%6._h%m_k%%ﬁbfﬁ%i%ﬁéhéN%T%a

6.3.1 AL (1iE&KH

BEFLA R

6 » A RO OBHHKOEBKPIRFFERIT 6.2.1.E TR Ly IcE B SN, KEEHEET —
A0, SRR I TRAKER E A F L KERODZE L LTRSS N 433 %S H). A CONTAM /3% /L
XD DOIFED D 2> TEEZHFRKIRIEEE 1 mg/kg A O RER O REFLIZDOWT A FLKREENBHE S
TWRNDIZZEDNWTEN, ZIUTT —ZICRE B RIS RNEA S Likim LTz,

b b ORI O AR SRR E 12 RSN T, FEELA FHIRICEA TW D FLIR O 72 1 Y 72
D OIRFERIL0.17~1.29 ngkg KEAATH 72 (R17). B2 L OICHDANL O BFH ROBEHERIL0.25
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~1.94 ug/kg IREH/H TH > 7.

F 17, CHRICHE SHI KRG RET — 4 (433325 (IS EHNB L OL D ORI E A
TWD 6 # H R RO BEOKSREGZ O ) 1) 4

Dietary exposure to inorganic mercury
(ng Hz/kg b.w. per week)

Country Average human milk High human milk Reference
consumption consumpftion

Slovenia'® 0.39 0.59 Miklavéic et al. (2011b)

Ttaly 0.44 0.67 WValent et al (2011)

Ttalv® Miklavéie et al. (in press); Miklavid,

a ) 0.28 041 personal communication (2012)
Croatia® 0.17 025
Greece™ 1.29 1.94

bow.: body weight: Hg: mercury.
(a): methylmercury was only analysed in human milk from mothers with fofal mercury concenfrations in hair above
1 mgkg.

Z OBEEERHIIE e b OBRERLO A FAIKER & ROKERE 2 #E L TO DD EOMEICE SN b D TH
5. KRR EITHOKER & EHOKRDAE L LTEINENZ. & FORFIZIEW TTHRAKERIT R 2
BEARMOILLRPRE LS AT ONTW ., BAPORKBEOLZRETD 1 DOWZETIE, KEYLFETESS
ek oo 7E L 0 b Em WL RKEIRE 2 RS TWE (R 9). L3> T, BN TR
DREEHERD LY S OB K IRIREE 2521 TO D ATREME B E TE 220,

RO X S BB

FLILOEBIEZH®E L TWDIZDOT 0 2 DORFRE L7270 T, BEEEHEERINET
HIREMERET DL EZDIRETIERW. &I, 26D I LD 1 DIFREEN 16 A\OHZTH-T-.
IO, TRHOT—XIEFRI6ICED RN, TROHORREEE L, BHEHKOMMKRRE S
® MB EHEIX Z D 2 DO REFNIT OV TIL 0.74 B8 L 10 0.80 ug/kg (KHE/H T - 7=,

6.3.2. IDRBEVEHGH (1~18 R

PR OREGEREZHRE L T IFRENFIHETH Y, IREHITE 1,597 AThH 7= (Appendix
D O D1). AF kO MR K ERIEEE O XML LB fie/IME 0.27 pg/kg RE/HD 6 UB i KMHE 2.16 pg/kg
RE/EOHPTH 7. BRFEHRDOIFEED 95 N—t o Z A VHEEEIT 0.67~4.06 ng/kg RE/H DMK TH
7z (% 16).

PEORMEBIRELHE LW 17 HELSFIHAETH D, xtRE LG 8,468 A Toh -7 (Appendix
D OF D10). A3 ik O MK SRR TE O M IT LB fie/MED 0.24 pg/kg (KEAEN S UB e KED 1.75
ng/kg WEAADFPHCTH 7=, BEHEDORBED 95 S—& ¥ A VHEEEIT 0.50 pg/kg IKE/H D5 3.37
ng/kg RE/ B TOMER LT,

RO EREZRE LW 12 HEPMMAMETH Y, SRELITHRET 6,329 ATh-o7T
(Appendix D D F D11). A3 sk D R /K SRIE R & 13 HME C LB f/MED 0.16 pg/kg IKE/H 75 UB
KA 0.94 pe/kg KE/H ORI CTH -T2, BEHEKORED 95 /S—& L ¥ A AHEEMIL 031 pe/kg A/
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W5 2.33 ngkg KB/ E TTH o7z,

6.3.3 JEA (18~65 kK i%)

A DR SEREZ HE L T2 1ISFHESRIHRRETH V, t5#&13i 30,788 A ThH -7 (Appendix
D O D12). AFH kO MR /KERIETE O FEIEIT LB /M 0.14 ng/kg (RHE/H & UB f KfE 0.70 pg/kg 1K
HEO THoT-. BEHEEKOREED 95 /N—1 o ¥ A VHEEMEIE 0.36 ng/kg (KE/HE S 1.83 pg/kg IKE
O TH - 7.

6.3.4  HiWEHRE (65~75 AN BENEH ke (75 L)

AT OB MEBIEZ®E L Wz 7THESFIHATRE TH 0, LFEHIIHRE T 4,056 ATh o7
(Appendix D D% D13). A5 1k MK ERIE TR B 13 -2 TR &l @ LB fix/IMHE 0.13 pg/kg RE/H >
5 UB i KfE 0.55 pg/kg RE/BEE TOEE & o7, BFHROFEED 95 N—8 & A )LEIL 0.25~1.12
ng/kg REME DM & HEE S 7.

“HEmE ORBBIEZRE LWz 6 HEDNFIHARETH Y, JGEEITHREIT 1,614 AThoT-
(Appendix D D D14). A= kO MK SRIREE O SEEIL LB H/IME 0.14 pg/kg (KHEAAH S UB i Kl
0.52 pg/kg KB/ E TOMZE & »72. BEHEDOBRFED 95 /—& ¥ A UEIF 025~1.01 pg/kg (KA
D & HEE STz,

6.3 5. JEEERGUREZ N DI S R DAFS

FoodEx 73 #0327 1 @ FoodEx Level 1 0 20 D FEZE A LSS 4 12D T O f 5 Rk o0 HERE /K SRR FE 712
5 %G, P X OERBESRANCHEE L. BFEEskORE &I EEKSRE CEAOMHE) 2@ AE
WEeHmAE L THEML, B2 aEICEE SN AR L P& LT Appendix D DF D15 127 L
2. FHHHROKM (0~5%, 5~10%, 10~25%, 25~50%, 50~75%) \ZADiR#Es L CHiE SN
FERMEE 2R 18 1T~

RHF AR O MK SRR TR BT 5 FE R T 5 IR R DB 2 — /%Eﬁﬁéﬁﬁﬁﬁwﬁfﬁb
otIﬁki@@?%Jiwﬁﬁrﬁ%%ﬁ%mﬁﬁ%@%%uhﬁﬁbfmt IZHHEMN G725 9
AT TFHBRS 25, F£72, F mkmgﬁésﬁﬁfif#7»:~wﬁ%ﬂ%ﬂj#%%uhﬁ
HLTWe., BFEHROREIL, THBIXOMEY ) BLXORsE2Ete ITRELG ] CIEERE OKERIC
BloELN TS LD ThHho=m, [FET L a— VEFHE CIHEREZOLONHNTNSE LI ThHh
otz TS OBAE, OO RMBEETLC T— X OFEENE NI &b AFHROBREE DR LR
WZEEE L T,

BHEHROERKBRE I CREREENZ L ORORMHELE LT, TEEL IO R, TRYB X
R 2 —R |, BB IO, FABIOAES B TRBLOREN b0, W
THOHELEWHERD LC 7 —4% (FERBNEOFR T, £7203 FAL FoodEx L)L RFE AT Y —
DHFTLC B 60%LL ETHDHT —H) IZF LT,
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& 18. FlnlEil s O B FVE MK SRR EE (o672 EE AN (FoodEx Level 1) DFGEIE (%, MB HEE(E) BOFHALK

Toddlers Other children Adolescents

- 2 = = = - = = = = - - = = =

$ 2 4 4 218 3 & & 213 3 & i 4
Fish and other seafood 4 2 1 2 - 2 8 4 3 - 2 1 5 4
Non-alcoholic beverages 7 2 - - 7 9 1 - - 5 3 4 - -
Composite food 5 3 1 - 7 3 3 4 - 5 4 - 3 -
Vegetables and vegetable products 3 4 2 - - 7 8 2 - - 7 4 1 - -
Fruit and vegetable juices - 1 7 1 - 1 4 9 3 - 1 6 4 1 -
Grams and grain-based products - 4 5 - - - 3 14 - - - 3 9 - -
Milk and dairy products - - 7 2 - - 2 15 - - - 5 7 - -
Meat and meat products ] 3 - - - 10 7 - - - 5 5 2 - -
Starchy roots and tubers 8 1 - - 17 - - - - 12 - - - -
Alcoholic beverages 9 - - - - 17 - - - - 12 - - - -
Fruat and fruit products 5 4 - - - 12 5 - - - 11 1 - - -
Drinking water 9 - - - - 17 - - - - 12 - - - -
Products for special nutritional use 9 - - - - 17 - - - - 11 1 - - -
Animal and vegetable fats and oils 9 - - - - 17 - - - - 12 - - - -
Legumes, nuts and oilseeds 9 - - - - 17 - - - - 12 - - - -
Herbs, spices and condiments 9 - - - - 17 - - - - 12 - - - -
Sugar and confectionery 9 - - - - 17 - - - - 12 - - - -
Eggs and egg products 9 - - - - 17 - - - - 12 - - - -
Snacks. desserts. and other foods 8 1 - - - 16 1 - - - 12 - - - -
Food for infants and small children 4 2 3 - - 17 - - - - 12 - - - -

REIZHES .
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Adulis Elderly Very elderly

e = = £ = - £ = = S = = = = &
A o Q R 2 A o g = i A o Q 2 L
$ 2 ¢ 4 218 Z 2 F 18 F & & 4

Fish and other seafood 1 4 7 2 - 1 4 2 - 1 - 4

Non-alcoholic beverages 4 - 7 4 1 - 5 1 - - 2 1

Composite food 9 4 - 2 ] 1 - - - 4 2 -

Vegetables and vegetable products 5 8 1 1 1 4 2 - - 2 2 2

Fruit and vegetable juices ] 4 5 - 3 3 1 - - 4 2 -

Grams and grain-based products - 9 6 - - 1 i - - - 2 4

Milk and dairy products 1 11 3 - - 4 3 - - - 5 1

Meat and meat products 3 10 2 - 2 4 1 - - 1 4 1

Starchy roots and tubers 14 1 - - 7 - - - - 4 2 -

Alcoholic beverages 14 1 - - 7 - - - - i - -

Fruit and fruit products 14 1 - - 1 ] - - - - 6 -

Drinking water 14 1 - - 7 - - - - 6 - -

Products for special nutritional use 15 - - - 7 - - - - 5 1 -

Animal and vegetable fats and oils 15 - - - 7 - - - - 6§ - -

Legumes, mts and oilseeds 15 - - - 7 - - - - 6 - -

Herbs, spices and condiments 15 - - - 7 - - - - 6 - -

Sugar and confectionery 15 - - - 7 - - - - i - -

Eggs and egg products 15 - - - 7 - - - - i - -

Snacks. desserts, and other foods 15 - - - 7 - - - - ] - -

Food for mfants and small children 15 - - - 7 - - - - 6 - -
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TR (Tbh, BEKIREE ORI 5% ETH 5 FoodEx Level 2 D& L) & ALk
FICR19ICE T2, FHEKE L L LEWEFLEHS (%) 2L TV,

= 19. EHEMEEMKERREE 2% 57 5 FoodEx Level 2 D& AL (MB) EWHEEIE O F 5-E15 5%LL
OB L RKREFGEIE

Other Very

Food category Toddlers children  Adolescents Adults Elderly elderly

N Yo N Yo N Yo N % N % N %
Non alcoholic beverages
Tea (infusion)™ 2 6 3 19 3 19 11 40 6 28 6 30
Soft drinks - - 5 7 4 10 2 7 - - - -
Fish and other seafood
Fish meat s} 26 15 28 10 34 14 39 7 27 5 23
Molluscs - - 1 8 3 7 1 -
Crustaceans - - - 1 10 2 7 - - -
Composite food
Cereal-based dishes - - 5 20 3 25 2 11 - - - -
Prepared salads - - 2 17 2 18 1 22 - - - -
Eeady to eat soups - - 3 9 1 9 2 11 1 7 1 ]
Fish and seafood based meals - - 1 10 - - - - - - - -
Meat-hased meals - - 4 7 1 7 1 7 - - -
Mushroom-based meals - - - - - - 1 6 - - -
Vegetables and vegetable
products
Fungi, wild, edible - - 1 15 1 11 1 15 2 10 1 9
Fungi, cultivated 1 11 - - 1 ] 1 ] 1 7 1 5
Vegetable products 1 5 5 - - - - - - -
Fruit and vegetable juices
Fruit juice 8 16 15 20 9 20 4 13 3 9 2 8
Concentrated fruit juice 1 15 3 15 2 16 2 7 - - -
Mixed frut juice 3 7 4 21 1 11 1 ] - - -
Fruit nectar - - - - - 1 6 - - -
Grains and grain based
products
Bread and rolls 6 7 10 9 9 8 9 10 ] 10 6 10
Pasta (raw) 1 5 - - - - - - -
Gramn milling products 1 5 - - - - 1 5 1 5 - -
Breakfast cereals - - 1 5 - - - - - - - -
Fine bakery wares - - 1 5 2 5 - - - - -
Milk and dairy products
Fermented milk products 7 17 13 13 2 ] 2 ] 1 6 -
Liquid mulk 8 15 12 11 6 8 2 5 2 5 1 5
Milk and dairy products 1 7 - - - - - - - -
Milk and milk products imitates 1 6 - - - - - - - -

Concentrated milk - - 1 5 - - - - - - - -
N number of surveys; %: highest mean contribution.

[FET v o — VRELFECEL ) B EEOHTIX, T (BHD)) & TV 7 FRU 7 ) NEFEHRO KR
BRERICA 2 40% () & 10% (BFEY) THE L, FFICRIE X EICHAOESWIEEIZES STz,

PHASZ OMBEAICHR I A b OEET (R 19N).
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Al B5LEE D FoodEx Level 2 TRFH RO M KRR I EHRFHE (RRKVPEAT39%) - L
THEY, FoodEx Level 3 DA TIZEIC THNKW, FEANFEE] (KK 18%), [~7 1] (K 15%), [A7
UX] (mK13%), [ZTBLORUAT 7] RK11%) ThHolz (T —F IEHRT).

[FHELGL ) 26 ORFMEMMKERREE LIS (BaE R T8 & GRBEAY 74 Fo5
HRIZEDHLDOTHY, KxDORRKFGERIL 25%E 2% ThHo720, 20 L9 REITEHREICES D
TOHRRLNT-. [#mEFEL T 268 BMFETIE, FoodEx Level 3 TEIZAHH LT\l [FREL S
AH (K 18%) & TV LI T3 A | (K 8%) Th o 7o, [FHELE AT &' © FoodEx Level
3OERTFHIT FHEEAI v 7 ZABEY T X (K 14%) Tholz (7 — X FHEEmR).

WO TR S T K SRIRFE (2% 5- L 72 FoodEx Level 3 DO EE /e & MAEIZIE, R v 7 R
7w~y91~xu%kzmoF¢%5~ﬁwhu%kHM)Ffw%~:&wtﬁ%@%%7w—v

2—A ] (KK 15%), Vo3V a—R] BEOY A (EDITHERKR14%), FLroryya—RA) BX
Ufﬁﬁﬁv///1~XJw% TR 13%), [RBOFEEALR S kK 9%), [wALTFT7L—rTa
— A BEO UNERV ) (EBIT|KK %), [WNETARIRBEG/RV ] (K 6%) BNdb-o7-.

Kb ORFHEBEKIRRFE~OTHITRK 2% TH Y, BECTXLIRELEZ LN,

6.3. 6. FEREFIIZH TS MBENRBRDLREFHIAK DIES

6.3.6.1. Y FUYRY FRMOEAH

Y7 A P RBOBEFITIEFHROEHRAKBREN G VENRH 5. FFICEKIN TS CERFEEA S
NDT VT DIGHERE THEDLON DGR N— T T TEL OAEEZEATHDAREERS S
(Martena ©,2010). I REREOFTHFY X MEMOERZIHTH LD, ZOERETIIY Y
AV MRS OERKBOBREFTANIEREE ORI T T I kol %L<£ﬁ6ﬁ%mﬁ%§ﬁ
RO T A FREMZ2EEDHY, () [FAHAOYTY A bR & =X ZAH] 28515
TREERE (LB -HME T 54 pg/kg, UB EHME T 513 pg/kg), & (i) KBEOZOMOY 7Y 2 MR (LB
SEYIfE 5.58 ug/kg, UB EIE 11.7 pglkg) ThoTo. 7V A2 MDD O M KIRRERIZZ O 2 B
WZDWTERINZ, A EADOBREIZE SV THE S L.
ﬁ%mxmﬁwmﬁﬁ$amiwm&%rww/&4wﬁ_omfmﬁdﬁ,¢%ﬁ,ﬁkﬁ%aa
%M@Sﬁﬁ_owf BHINERER 20177, 70 A2 hRHOERE ORFH KO FHLIR
2 ElE, FhEETOFRMBERO LB fiv/IME 0.00 pg/kg ARE/E D S 1% @i O UB i KME 0.19 pg/kg AE
/L®ﬁlfkotx&7)%/bﬁmﬁﬁﬁwﬁgé%»@9&w—ﬁ/&4wﬁiLBﬁdmomuyg
IREE/E & R AN D UB e KAE 0.24 pg/kg KB/ OMIZH 7. LnL, ZORIIRREHD D202
BT OFERMER TH LI DI TRV,

P77 Ay MEGEREEORFRROERKRIRE & IIZAERE T2 b2 NEITHS. HL,
Z DB TIE 1 SREES LK ATRE TR 7= DT, T O EITMIRICE LR ) OfIKINH 5
ZEEFICH U CTELLERDH B.
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& 20. RGOV T Y A MR DO A FEERICHEKT LR (ng/ke (KEH/H) OEH: BN

Bl 5 BEFEL L BETPEB L 95 S—t ¥ A UEOR/ME, THIRE, FoRE
N AMinimum Median Maximum
LB MB UB LB MB UB LB MB UB
Mean dietary exposure in the dietary supplements consumers only
Infants' 4 0.03 003 003 0.03 0.03 0.03 0.03 0.03 003
Toddlers 446 0.00 0.00  0.00 0.01 0.01 0.01 0.02 0.03  0.04
Other children 742 0.00 0.00  0.00 0.01 0.02 0.02 0.06 0.06 007
Adolescents 182 0.00 0.00 001 0.00 0.01 0.01 0.01 001 001
Adults 1426 0.00 0.00  0.00 0.03 0.03 0.04 0.06 0.06 006
Elderly 227 0.00 0.00  0.00 0.02 0.02 0.02 0.03 0.03 003
Very elderly® 17 0.18 018 0.19 0.18 0.18 0.19 0.18 0.18 0.19
P95 dietary exposure in the dietary supplements consumers only
Infants™® 4 _b) =) _b) &) b _) _® ) _)
Toddlers 446 0.00 0.00  0.00 0.02 0.02 0.03 0.02 0.03 005
Other children 742 0.00 0.00  0.00 0.01 0.02 0.02 0.09 0.0%9 009
Adolescents 182 0.00 0.00 001 0.00 0.01 0.01 0.01 001 001
Adults 1426 0.01 001 001 0.10 0.11 011 0.23 024 024
Elderly 227 0.01 001 002 0.07 0.07 0.07 0.13 0,13 0.13
Very elderly® 17 ® & ® ® ) ® ® ® ®
bow. body weight; Hg: mercury; LB: lower bound; MB: middle bound; IN: number of participants; P95: o5 percentile; UB:

upper bound.

(a): Minmmum median and maximum calculation not possible since only one survey was available.
(b): Calculation of P95 not possible due to a low number of participants.

6. 4.

Pl S h = b b oBgEqF ik

Bl SN2 igER M X Amich & (2012) DNEH) L7 & 21 OF — 21X Amich & (2012) IZHS X,
KOHF LT —HCUGETL, HigaER L H 1

WREE 2 Y 72

ILTW5.

& 21. FEOBFITH KT DK OUREE MO EK
Country Aean adult exposure Alean children’s Reference
ng'kg bow. per week expnsut'e(‘)
ug'kg b.ow. per week
Total mercurv
Australia 0.07-0.63 ™ 0.07-14® FSANZ (2003)
Australia 021-0.35® 042-056™ FSANZ (2011)
Chile 049 ® Muiioz et al. (2005)
China 0.63 ® Sunetal. 2011
France 0.16-1.39 ® 026-194® Arnich et al. (2012)
Korea 021*® Lee et al. (2006)
Lebanon 028® Nasreddine et al., (2006)
Norway 0.35 Jenssen etal . (2012)
Spain 2.1%* ® i men Falco et al. (2005)
1.96%* ® in women Rubio et al (2008)
0.63* ® Domingo et al. (2012)
4.69* ®
UK 0.14-0.55 @ 0.21-0.56 @ Rose et al. (2010)
USA 0.28-0.56 @ Dougherty et al. (2000)
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Country Mean adult exposure Alean children’s Reference
ng'kg bow. per week exposure'”
ugksz b w per week
AMethyvlmercury
Australia 0.43 0.43 FSANZ (2011)
France 0.12-0.13 0.15 Arnich et al. (2012)
Japan 0.71* in pregnant women Yaginuma-Sakurai et al. (2009)
Spain 088 1n pregnant women Ortega-Garcia et al. (2009)
0.98 in women of child-
bearing age
Sweden 0.42 1 women in chald- Strom et al. (2011)
bearing age ™
Germany 0.13% Kuballa et al. (2011)

bow.: body weight

(a): children generally from 3 to < 10 years,

(b): reported by the authors as pgkg b.ow. per day.

*  Assuming a 60 kg bow.

=#  Assuming a 60 kg bow. for women and 70 kg bow. for men.

BOTHE SN B EHROBEHTEMEITHRAKBRETREINTEY, 77U, ®E, XEH, 4—Ah
FZVT7PHDOMRIIAETLBBLOMBIZEH L TRE—EL Tz, 77 ZAEROEFH RO KGR
T E O T LB 0.16 pg/kg (A HE/IH T UB i 1.39 png/kg IKEAH & HEE S, &6 TEBIT 0.26
(LB)} LT 1.94 (UB) pg/kg K/ & HEE Sz (Amich 5, 2012). FEO¥E h—X LA A Ty f A X
7 4 (TDS) I1Z#/KEHEEE D LA T 0.14~0.35 png/kg (KHE/H, &6 T 0.21~0.56 pg/kg A/
W L7z (LBEBXZOVUB, Rose 5, 2010). Dougherty ©& (2000) 13 KE DO &S H K OIREFE &3 T 0.28
~0.56 pg/kg IRE/AH (LBEBLUVUB) THDHEHE L, A=A N T U 7 TIIRFHKOBEE RO FHIL
2003 FEDfE A TIX 0.07~0.63 pg/kg RE/H (R 21 OIIE) TH Y, +EH TIX0.07~1.4 pg/kg IKE/E T
& 7= (FSANZ, 2003). 2011 FE D% A Ti% 0.21~0.35 pg/kg KE/AA, F £ 6 T 0.42~0.56 pg/kg R E/H T
& 7= (FSANZ, 2011). FRADOFEFEEHEEEIZT VU (0.49 ngkg (KE/H, Mudoz 5, 2005), H[E (0.63
ng/kg AE/A, Sun ©,2011), L3/ (0.28 ng/kg IR/, Nasreddine 5, 2006), / /L7 =— (0.35 pg/kg
{REE/H, Jenssen B, 2012) THARIN TS, HEETIL Lee B (2006) 23K A D V-HHERE % 11.3 png/

H (fKHE 60 kg #ET 5 &9 0.21 pgkg (RFE/H) EHEE LT b o & b EMN>7-DI Domingo & (2012)
(2R o THE SN AL RN T 282.8 peg/ill (K9 4.69 pg/kg (KE/H) TH L. AA L DETOW
72 (Falcd ©,2005) TILARA DR BIL B Z% % 151.9 & 1169 pg/il (BHAEE 70 kg, LlEAE%
60kg EIRET D L, £2.10 & 1.96 ng/kg IKE/AH) EHEE STz, FHHE OO CIE RIS & BN
RARERIZH G LTV D LR _RTU e, FRRKERRE 388 L OMEY T 97 ugkg THY, EMT 30

ngkg Tholz. AL OHF U T#E Tl Rubio H (2008) 12X > TIRWERHRE SN TEY, #K
SROHEEBREIL T T399 ngllThH o7, BHL, TS OB HRFRARTE OB 5 (0E D
WTHBITE %, Rubio & (2008) 13k HIBRAARI G OEFIZ LB & L7225, Falcd 5 (2005) & Domingo
5 (2012) 1T MB O7 7'u—F 72 b B HARERFIZ X LOD2 Z{KE LT-.

BHEHKO A T VKEIREZEORHITI, B L OWEDDOKIRD 100%205 2 FLKERE LTHEET S
ZEMREENTND., 77 AEROAE L OMEFEYETRUC L 5 /3 A F/L KRR & Tk A T
¥)0.12 pg/kg (RE/MH, &6 T0.15 pg/kg REE & HEE S 72 (Armich 5, 2012). A—AX K7 U 7 Tl
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TDS DOFAHRE TR BFHROREREL LA D 6~12 i 043 pgke (KE/H & L7z (FSANZ,
2011). ASA 2 O£ i R O WR R S | TATUR T REAE ln 2o M T2 0.98 ng/kg NEE/M, 4T85 T 0.88 ng/kg
{REE/H & L (Ortega-Garcia ©, 2009), A7 = —7 > OUNRA[REEE D A T /L /K ERME R O L HIE &
95 /X—F X A VEIZA %042 L 1.05 pg/kg (RE/H (Strdm &, 2011), H AR AL TrEF%) 0.70 pg/kg 1K
A &S STV D (Yaginuma-Sakurai ©,2009). R Y T3 X OVMBED DS O A F /LK ERE TR &
DA TR 8 ug/ll EHEE S THE Y, 2L 60 kg DREAT 0.13 pg/kg (KEABIZAHYS T2 (Kuballa 5,
2011).

75 AEROWFEW LIS O FAERIC L 5 EHOKRIREE RIT, A LB EHET 0.04 pg/kg KT/

¥ & UB HME T 1.26 pg/kg (REAA, £7-F £ HIZBW T LB EHME T 0.10 pg/kg R E/AA & UB M
T 1.82 pg/kg (RE/AA & HEE STV D (Amich 5, 2012). 2 OHFZE TITIEES LA O 5L D KERIT 100%
PEROKERTH D LIRE L T, A—A 7 U 7O TDS (X g FE I3 T 0.21~0.35 pg/kg (KHE/
HWT, +EHT042~0.56 pgkg RE/HE EHEET LTV D,

i Ehey —& EZOBREOATHER OB S R & O

TRRICHME SN T— 2 L OBERETRLET — X 2 EHLMERT 52 L2 REEC L T D ER N
O L. ZTOREZREAL, RFRROBEEOHEICEDOFENHWONTZD, DT —F2%
Hnies Bl xX, LC T —2 0\ BT LA LTRSS, Ao 2FmE LR 572D ThHD.
@mﬁkx%wmﬁ%%mﬁéw , JAWD FIEICHE WD D D . EFSA MBREE AN FAV N 72 RIS
HITHDHI20, HTEDOOEL /2572459, ERROT —X OBEWIREHT 6.2.75 CTulk 7= 3HM 7o Mg 22 pF Mm%
EXFT .

6.5, ABICKSRVEES

BMIZMZ T, BEKEOBREIXEELCRBFERSSRAEX R ECHWON B NLAL D
(FAO/WHO, 2011b [ZERI STV D). TR 2 i oK bl 2 R & LT 5 2 & 133 E et
E T2 < 720, 72 EU CHMKER 2 LBES OIEMER > & LTREHT 5 2 & b2 ST 528, Biss
BWEETIEIARBEAZ V—2MNEL ffibiTW % (Chan, 2011). fif = =— 3 — 7 Tirb =B
HEHEKERANA A=V 728 - T, SHHETH AR T RENEEBRERE 720 925 2 L 038]
BT 572 (McKelvey 5, 2011).

BOlt, KIEAEYE - SR (ATSDR) 24 EKRIRE (Fro/NE~OREICESEZ 4T 122
WTCEHK L, KEBZWET D2 (B2 ITIRERH) a0t OMIR, /KM AZ 5T R0 6 OB,
BT < VT L6 DRGNS0 T2 (ATSDR, 2009). KERZEEIET ISR S, WAL
T~ B KERD 80%F TH L ~DOFMRIZHEE L (ATSDR, 1999), iHIEICEM L SN T 2 flikRiZ/e b, ek
T VI NI D OUEGEFHMIX T ~ VT AFRERRE L2 D 02~04 pg/H, HDWIET /LT LAFENH 1
ARKY7=0 0.5~1 pg/H & 72 % (#il 213 Health Canada, 1995; Richardson &, 2011); 7~ /L A FEIE R 1 24
720 JRPKERZ 0.1 pgHg/L 72 L 0.06~0.07 pg Hg/g (7 V7 F=U4HIE) EH S % (Richardson ©,
2011 ICEKIH D). B, K, KK H D 1 H Y72 0 R /KERHEE R 2.6 pg 1235 < & (WHO, 1990, 1991),
WERT AT L ED 1 YT 0 & JEKEERIN EHEE L 3~17 ug (WHO 1990, 1991) & 720, 7~ 7
LTI DN N DB BTSRRI ED 87% (19 g D5 B 17pg) FTEDDHZ LIThD. T~ Al
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AFHEEL DO DI N TlE 2 OBREFITHR AR ED 50% (5.6 ig DHH 3 pg) 2 HHDHTHAD
(ATSDR, 1999 ICEKIH V). b MEANTEBAKBITEL SN T 2RI Z ENHMbN TS, L
L, 2HE TIEND 2 fliKERIEEE O ENFRD B KERIZ X 222 DWW TEHET X D 5UfILAF7E Ls .

—RRAIIZ, R OKBAKITIRENMELS, v FOREITEGR CE, MR T OKEREIT 1
~4 ng/m’ DHFIPTH S (B 21F, Pacyna 5, 2009; Watras 5, 2009; Cairns &, 2011). L2rL, &EAKIC
ERBL < OTEMNCHRH Y, ZHIIEH 2 TEOERIECWIE Y — X HBEORER H Y, KIFHEK
DMEEBRBEICIRN D b LILZ2 (Berlin 5, 2007). ZKERZ T D IR 510/ NUHOEE ORI X - T
KRN — IR ® ng~pg/m* OFEFHIC 72 Y 9 5 (] 213, Smart 1986; Fromme ©, 2011; Salthammer
5, 2012). BOGEMHRR, #L5KUC K o> TRPKSYRE 2 20EICA S5 9 % (Salthammer 5, 2012). WHO,
AU 7 4/=7JN OEHHA, XK[E EPA, KA VB« HIARGE « 3% - R P4 2% (Unweltbundesamt,
UBA) EOMBIIERGAT CIIRWEN « REAEBEICOWTRARIZESS A RIA4 2 HELTW
% %37 (LInk, 1999; WHO, 2000, 2003).

F A v —)L (thiomersal) (X7 7 F L DEZANEH A TV (F A1 —/LOREIL 0.001~0.01% CKE
FDA, 2009)) AbWES, =% 7 B Lo AOPWERIZRAFRE L THWSHATWS (Ashner 5, 2010).
0.01%FT AP —LEET 7 F U FHENSmI H720 S0ug DF Aud—Li2E6L, THIEHELT
D IKEREKD 25 ug 1M 3%

1. MEHUHNONE SRR

1.1. HPEES

2 i, 1 fliDKER, A FVKECFHE O FYENEES: %, ATSDR (ATSDR, 1999), EFSA (EFSA, 2008a), JECFA
(FAO/WHO, 2007, 2011b) ®#4s, %< O#aFi (Clarkson & Magos, 2006; Berlin &, 2007; Mutter &, 2007;
Bridges & Zalups, 2010; Ceccatelli &, 2010; Hirner & Rettenmeie, 2010; Bernhoft, 2012; Syversen & Kaur, 2012),
BLOBEORFICE SN TELRET 5.

7.1 W W

N&& CD 2 4fids L OV 1 ATOKEREE OWIUIAE U TR <, 2 D F 25 14l L 0 AKEEHEDS B 723D 0 WY
SNV FEREW T 2 MKSRE OWRIR T RESCFEREIFIC L 0 ey, 2~38%Thsd. b hD
HOERT — Z 1T L 72 2 L KEE DK 2% 83BN S5 Z L 2R LT\ 5. &EREBRTIE, 2
AL ARER DI R VER B E OB B ZEET 2 L Bbn b DT, ULV RINERIE BN 5. 2 itk
KEHEORIT~ T A, T v b, ¥YXREOEREY CTEL, KERT BI2X, BLY, SHEANT,
T4 F UM E ORI ICRGEEIND. 2 MK EE CRIN S LD EERIE, 2 flAREAHES L
THEDSFEETDZ LIRDIBFENDY T ROFEICREIKET L ERBENRTHS. LR
ST, MEENTER SN 2 MiKEF A RAET, DGR CREDIENEOWEE TR E D
TR T T RO XD e NRIVES T oMEREE EoBR 1L LTl SRS LTV D,

38 http://www.ochha.ca.gov/air/allrels.html
37 http://www.epa.gov/iris/subst/0370.htm#inhalrfc
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A FOVIREMEFRRILRE DB, 2 <0 1 MO MK ER X 0 B OHGEICRIL S5 . TRIET 80%
PLETHY, B FEEBRIYTREIITEDR. B FOE ORI CTHZRRE OB IR CHEEM I E
ENDAFIKBDY AT A L ZDOMD SALAWI N A F NV KIUZELT D00 E 9 NTARBARAATH
%, AJRAKSEREEEIC, AF KL ZERIEEIC Lo THIBBEA BRI 5 L Z 2 55, A F KR
L-v A7 A VAR (MeHgCys) 1§ L- A F A= 2 BRI TEDOT I/ Bk E /T LTt Ensg &1E
CHNTWD. AFAKIRD L-v AT A o RoTNVE T A OBERITAERT =4 kiR X - Thilig
EEINLLEEDOND. b FTIEAFAKBEIIGIEERRZIEER L, RERFITO DRI LD & A F v
IRERD VIR D I8+ % 5 LU (Chapman & Chan, 2000). FFUZILIG I A F /LK ERITIGE i # # & H
&0, FHRUC LY 2 MiARSRICEEN S D, I BT, AF KRN TOBIRIITY FDFER D BN
ITiim S AU CV % (Gundacker ©,2010b).

712 (it

M T 2 A ARERITILAE & FRIMERIC TR S5 A8, 2 fliKERIFEE N IEFR D 5 ALV, FRIMERAN Tl
2REITIA~NEZ B E O SHEIHEA L TEY, BEL A BT AL URTNAVETFUITHREAL
TW5. MIETIIREL 22 MIEE SIS0 M LTS, JEEBRAMERMEN 20D, 1A 2 o ASRI%4
SHTIEMEAEO M I A5 BT 22 80l L 722V, RN 2 filiZKER A0 13 E Dlidis & & Olifias o CIXFFE Ol
[CHREEIZRITE L TV D, (ANARED K E REA BRI, T Ooh CIREMREIE ICEET S, Bl
D 2 fiAREREFEIIA ¥ mF A RA & OREEOKERT IV 2 FH GBI D le & d 2 &2 B
LTW5. ZOWICKE RITEIIAFIRTAEL, bo & bREOEWOIXEREMETSH S, Z o, 15
BRI, RRIEFRE, BB, MRS 2 MK EZEB TG,

2 fliKER &P HRAIC, AT LKERITE MK TIEE (> 90%) AIRMERICEFEL, ~E/rE DT R
TA BRI AT D, BRIV &L, RMEKICHS T 2 A FAKEORN G TR FHEICKFEL, £ R
TIEARIMER/MIEITR 20 THY, =7 ALY A TIEK 10, 7 b TIFER 300 TH S, T v bRIMEKT
DAFNVKBERL, 7 hO~NET B E T FERRTR2HOERSHEOH L Z Lick b L Eb
Nd. ZORORIET vy hONEZBEVIEE hAEZ7 B Y L OBD TE T ILKREFEST D 2
EMIREINTZD, AFNVKBIZBWTHFRIRTH D EE 2 HL5H (Janzen ©,2011). MPEETITFAEE DA F
JVIKER (59 99%) IR AT A VERIEICIERE SH KA HT 27 L7 I VISR LTS, EiEe Y T
RASHREREIC L > C, A FVKBITMIEEAEN D I NE F ARV AT A OIRSy 18 SH iz
5.

Z OWTBUNE A TV KERIFFLR 2818 U CREFLP I owm S, FLICE D +EHICB=EL S 5. B b
REFL UL, BKEBDIY) 26~63%N A FNAKIBTHD Z ENRHINTNDEN, A FILKEBOBEEN
Wz 5EZ0EAESL ER LSS Miklavgic 5, 2011b). 44 FELBHE L. S SIZAFKEITEE, K
iE, MIMERMZEE L, BE, KRIE, MCERETRE RS, BETOSMIIEBRICE TV S, kIR
DOFRMERT A F/LKER L ~UL (Sakamoto 5, 2004, 2008, 2010) CHIDFKEEL~WT LD EWEEZ B
D AFIVKERD b OB A @il 5 IEMERBET I I STV R, AT F = OfE
IZHEEIL TV D7, AFIVKER L-v AT A BRI T I IRt %/ U TR A @R 32 2 & 43
EEIATWS. &6 <, AFAKBITRMERKITHEET D Z & THICALDOREND T2, FRifLEk/ MY
b & Mg/ 3B 9%, L7ed - T, 7y FOME/MELA e LD EWZ &1L, A FAKBOMREE
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PERFFSEIC T > M E W DBRICEE L Tl b,

bt R, iR ISR S 30T B IR & ARHEAR & OB ASERANL T D DI 30 BERE N D 3 B, K
5%&m%ﬁ%ﬁmﬁkm’%“émé(KmmW%J%mcmmm@mm.x%w*ﬁ@%%@éﬁ%%
fZ 380 LD 20T, MEEREOSMIT &I —8T, mMP LIS CT—EERDBEmMRH 5. il
7 S FIN A~ DL A FILKIBDO L AT A U INREL AT A v EOBEAKRICE > TEL, ZLEF
FUREAIRE LCTHRRMED 702 F 4 Lk a2 N LTI SN D B2 6TV 5. RKERIEE O
KIEILECTRDO HND.

713 (C #

KEULFREONRHIMAL, B A 7NV E TN BT EORAENES L, & & EREY CHEHELL
TW5EEbND. vV AOERT, L&D 2 fli/KENEEKITE TS TEBAEEK L UTHEH
I DT EERBTLHRENRFEUNTFET S, XL, @KLk kFLE X 77— T
FTIZIE SN T 2 fikERIC D, & MR T A F AL KR E 2 TR AE BRI B9 5 SCRRBOREILIZAF7E L
RN WHB T, A TFAKSBITIEMERESE S (B2 0E, B e X 0T V) OfFE T THSIIC
i A F AL ZZ T T 2 flikERERD, R TIZZE=aF o T IRTT=20UX 7 LAF R VEE
ommM)%F7D~Apﬁo@*%$ﬁﬁﬁbf¢%ﬂé(&@&Hw@mmlwm JFlgE AT, B A
F AT FITIHE PR T, —SITEMR T, BRI TEZS. 20X 51, Mo 2 flikdR
LA KRS T (A TFILAKER T A D‘H’_/l/%’faif) @ZCOD%TODHEET/b;\‘/D{K (Rodrigueues
5,2010b) L@ BAKEEOLTHEL D, WA TFIARIZIE, 36U DOBIECIEN e & Ok & R C &
720,

714 HF Hf

W STz 2 ABKERDO ERPEHRIRIIIR CTH Y, ENRETH D, KMEEZNT 2T ~D S
WNZHRNL D 70 2 F 4 GRS B 2 rlREME m. IS N7z 2 fliKERD b MMARN T O
T 40 HTHD.

bt MENIZE T 2 A FILKERO EEHITH 70~80 B TH Y, 90%IF 2 ik E L TREHHEH S
L. ZOFEHITEWREIC L > TRESRRY, FliE~vU AL Ty FTEIA48 H, 16 HRETHD
AFVKEROHEH T N TIEERIC T NV T4 -S-HEBEESE (GSTs) (2 XA CcomaG%, HitZ2ad
é.:@%%ﬁﬁﬁ&ﬁ»&?ﬁ%éﬁﬂAm%W@,:®@A¢i£’k@ﬂ%%ﬁéhé(MMMi
& Clarkson, 1985). GSTs It N TILEEIZZH T, FrED GST BIEFBE (B 21X, GSTM1*0/GSTT1*0) &
& B & OBEMEI] ST % (Mazzaron Barcelos ©, 2012). A ?/1/7}@& W IIBITEERIZA Y, 22T
—HEITEN B E I K o T2AlARSRICZEH S, 2 i KERITME CTOWIGHRIMENDO TREIZHEH S 5.

715 IEZEDUYMIGEE

%< OWfZET, AEFUTMT (B 21F, Schober &, 2003; Mahaffey 5, 2004), FRILEK (1% 1F, Sanzo
5,2001), BEEOKRKIREEOHBENRH Y, ZO72D 20 OFFEENE N TO A F /L /KERGEZE ORBLFEIE

Lo TS, MPFRKEITER LI AT KR ERS MBI L, —MRICEIREZ KW 25 (BT 2~5

» AOgEEEHEE L 705). L, BENCHAIREEIUNY — 2 OEFITIE, mHRAKSRIZE
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WHIZR IR A R U, BRRIRGOE 2 ) U7 B RE O EMERFEIE S 72V 5 5 (NRC, 2000; Roman &, 2011).

I K ERIT B L 2 BTV DEMTIE A FKRBRERE - L <HET 2, i Fik
KERIT LT ~ V1 A O &R KERC A FILKEB O A F LAk, E O B KSRIEFEIRIZ BT 2 i
KL EATWNS., Lo T, EEKRIBEORE IS T, }_ﬁu@f%kﬂ% XA TR =5
ZRABHLVIBED Z RO TS, ZOBHE D S KA ARE R E 23 %12

L A FILKERD 90%LL FIZARMERHIZAFAE L, MHKERIE X 0 —FRICARIER & Mg omd 20
T, ARMERF & f SR ORAKERITA 2 A FILKER & IR EROIBEEEFRE L LT LI LIZHVWOND (%
Fh & E 71T AR A TFILKERIREE & ORWEM O%E) (NRC, 2000). 7R ILERF Of KSR IT (4
ARSI AN T) BRI LV EMER A TFAKBOBRBIEETHL, HEVRETIHNEATHZRN
(Berglund ©, 2005; Roman ©, 2011). &R 5EMTHE, MAFEFRKEITERAKR L S AHKES
T 5 2 EARINTNDDOT (Berglund 5, 2005), MHEH ORKERIT MK SRIEE OFHENMED & 5 EK
it Rl R A=A AN

PR DIFIERTOKBITIEEKIETH H DT, JREFKIE (LLEEZILZ LT F =2 THIIE) 13K

R (BLOEEAKER) BEORWEREIELEX 6D, JRPEEKERITER T ~ /L7 AFeH (Berglund

5,2005) CHEZEME DM 4B /KERIEFE (Morton 5, 2004) &9 < BIE L T4 28, FOERE & O
B IR E ST uy, BERKSROIBEMEREECWRL Y ~ L A WIEE, BB e~ 7 a B (08 1
~7 &) (Carta ©,2003) % EER (4 BZ2 82 5ARM) (Passos 5, 2007) (25 0 JRFEKIBITARA
BEEBEET D 2 EARENTND, UMD 5 OHEKIRIBE L X FILKBOPLA FALOT 5 IZ
X% bz (Passos ©,2007).

ZHmAKRITH L P LR L NNV TAFIVKRBREL KR T DHLECLLEATEY (H 21X
Cernichiari ©, 1995; Lindberg ©, 2004; Berglund &, 2005; Hsiao ©, 2011), £ DO FXIRY A 7‘/1/7K§EH§E80)
MEOEEL 725 TW5D. BBLIEED 1 em B ORIKERITIEIRF ORBLO A TV /K ERIBRFERRE % ] 5 D

WZHWBHLS (Boischio & Cernichiari, 1998; Sakamoto ©, 2012). B5E2 X F/LKERITEHIM N2 0 ZERT
b, BEFRTHAT ALNRIEELE UV EE X HIL5H (al-Shahristani & Shihab, 1974; Phelps &, 1980;
Berglund ©,2005). LU, BEEMIED B BEHA~DOKEBOA L O FFEWENRE L 72BN 75, BEREEE
DEBEERE BT DR A B E L2 T id7e 5720, JECFA & HEIC WV B AL 5 KERO iR/ B2
b 1:250 &2 72 (FAO/WHO, 2004). KX 72 5eI<CE A D87 X OfFET 5 2 &3, FRICHET
37 MEEBIRT 2EMTESMLENTEY (WHO, 1990; FAO/WHO, 2004; Berglund &, 2005; Mergler 5,
2007), #KEROIMAL/BZHIT L VIRV E WD FaREA B 525 (Bl 21X, Sakamoto &, 2007; Yaginuma-Sakurai
5,2012), AR/ NRVTZEOFHLE L VY72 A2 R ET HIIEIAR+4r & B 2 7. Appendix E DFk E1 (23
HEINTW D MR/EBEZLEDO2FZRT.

BEOKIRFEEE, BXFONOKEEN—ERFMLL LD X FOLKIRFEORIZ L LTHWLH, &5 <
RS KEROIREFE TILAR W A FLKERIRETE O RO ERIEE & 70> T\ D (Wickre B, 2004; Bjorkman ©,
2007; Ohno ©, 2007; Rees ©, 2007; Mozaffarian ©, 2011). 5 S 72K OEBEZ/ ENIEIL 2.38~3 Th
Y (Appendix E D3k E4), s S Av7- i/ 2 )INEIE Appendix E D3k E3 IZERI L7z,

PSR REL R & A o 4RI TR OO AT C AR IS E R L CELRY L 72 (FAO/WHO, 2007). #HET 2 &, HipERs
ORF O IMIK L0 EH M P OFAKER L A FAKBIT—RICERE (1.7~22 %) THD B2,
Bjornberg ©, 2005; Kim ©, 2011; Sakamoto ©, 2012). [ HREAR O AERIZIE AR D A T /L /KER & FHEE A3
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BV, R ORAKER & A TV KERITNE R L ORRAKER & FBIT 5. AEMRH OO & Iy i K
RE DO ERBEENHRE N TV D (FAO/WHO, 2007). Iicilt, [ i e /KRS REBLEEZ OFRKER & 1
BL, HEROEENOLL oL HLITWREHEEZD 1 cm Wi &Mz - & HIROHBNGED bz
(Sakamoto %, 2012). Appendix E OF E2 1T, #fE S 72BHE7 & REBLO AMRIEEE & DIz >\ Tty S
Nieb D& RT.

716 BFHIFUEE E MHRIE DD D D YBEF I E T

M OKRERE X, ROXTEIND 1 a2 /8= F AV FHEYHRFEET LT, EFENLR

HE OB L BE LT\ % (WHO, 1990; US-EPA, 2001b) :
d=C-b-V/(A-fbw)

fBL, d=1 4720 OFEERE (ngkg (KEH/H)

C=1mF#E (ug/L)

b=THKEE (n2/ ifmHJEH=0.014/H)

V=il & (L)

A=lEERINE (0.95)

£ =W D It~ D4y EE A

bw={AHE (kg)

BIRDKBOY ZVFMT, ZOFETNADONRTA—=EDHH 2 DOTHLLESIEAHNGA TS,
%5 5 L 78 WHO (WHO, 1990) DA 70 kg (IKED 7.1%I(2HHY) & K[E EPA (US-EPA, 2001b) DA 60
kg (IKED 83%IZHHY) O THW LI TV =, WHO IZWRIXED I ~D3EE & % 0.05 & L7223,
EPA (% 0.059 % i\ 7= JECFA 134124 hs & B [EIC AN D T2 OE T /L Z AL L Tk & & R E D 9% (70
kg DI TIL 6.3 LIAHY) & L, WINED MR ~DyElEl &% 0.05 & L7- (FAO/WHO, 2004). [FEED
BWERETE T VR O/NT A —ZITHT DA RHEIMEIC OV T Stern (2005) AR L 7 360 4 T {k
LTS, AR T A—=ZZOWTHHIOERE R L T, oKL 3.4 pgke K5/
W% 14 E B S, 15 JEOFEOH LI Z B8R U7 il O ABFZE TIIKERO L0 Fu i 250
DS STV % (Yaginuma-Sakurai &, 2012). L2>L, WEBEAMIET 5 & 2 O LLET WHO
& K[E EPA 2= 50 H & R C#EFHIC A - 7=,

7518, HY AT THWZ AT A= HORH 2T .

1.2. EBEHMOKRBEE

FERENY) T O MR & AROKEROFMEZ LTI 5. @BAKEEFr A —LOHEL, BY
HHZIFF ORI L D EHOKEROIBAZ IRTIIHE YT LREE 228 TIERWVWO T, ZOBRETIT
RET L7220, SJEKERE 2 fliKER & TIXEWENREY: EOBEWARD TR E V. SEKEAKILE I
[Z AN SVTEUEMED T2 DR G I AR & A BRI BEFY 2 i@i 3 % (ATSDR, 1999). — 5 C, @K
HCMNICEE ST 2 fiKERIC 72 5 72 D AR AKIRORNEFHIRNITE V. MR~ DR E 14 B K ERIR
BIZE Db o & bEZMEOBmWEEEELEZEZ 5 TEY (WHO, 2008), 4@ /KRR DORETESR DAL
A7 R B AL PR L 2 fliKER T D & T D IRMMAFIET D (Warfvinge, 2000).
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7.2.1. XFpk8

IFICRIR T 22 CTOERT, #5INTWEITHILATFLKRTHS.

FERENY) T KRR I A FLKERO BT L C, KRR T — 2 N ET 5. 2hb
IZOWTIXBNCHFA B D (US-EPA, 1997; ATSDR, 1999; NRC, 2000; WHO, 2000; FAO/WHO, 2004, 2007).
EFSA 1 /1% O#EE (Hassuer ©,2012) ZHFE R E LTHWEOT, LLANICER L72flliz, 2002 4Lk
DRI T 2 EREW) 2 W@ R OFEMIZZ OMEFICEINLTND . A F KB OMEF
CESHREHEZRIE T D720 OEBE LB FIEFRIZE NOEFT — 200G 007D, EREY)
DF—H X2 ZTIEELH .

CONTAM /S /V D LLRT O E R E (EFSA, 2008) (2% & iz X 912, EBREM)OHEL A T /LK EREE gk
FEITKERE T 0.5 mg/kg IRE/H DL L CBE, H, KBoREE, ML, OHEOEl, W & REMATES IS
AERBLZHIZEZ Lz, Zofft, IRITECOEM, BIEOKERLD, 7 v b CToOfTHE (DEZR, &
HEF KA, /NIMOMERR IR E, RIS E ~DE) 2 STV % (ATSDR, 1999).

7.2. 1.1, OIsE Atk

FEEREIMIZ BT, DIE RICHEEKIROA FEEN K SFHLAFIET S, Grotto & (2009b) 134% 1
T4 T 0.1mg/kg IR E/ H DAL A FLKER (KERT 0.08 mg/kg IRE/HIZFIY) % 100 HREEE L-HET ~
N RRER CUGEIIMIE DA E e ERZHE L2, Jin 5 (2012) bR ORRE T 3 mgkg KE/H (HEIZIA T
WKERTHE L) 14 HEEE LT v MERERDS DB SRR DN 2 5 2 & 2T OO A KRR L
kxR L7z, T7bb, AFIVKIBIZEVIRT F2-A V7 a X & 0, A N7 4% —8 1 {5
Wb, P EMEAKHE Y AR (LDL) B0, 3 X OB 2 2 ERIE & NESREREE CTh 5.

7.2.1.2.  JRER & FEiERREETE

AFNVKERD FEERENY) ~ DB T AR DO E R BTN TH S, HEREBEOMIZE B S A F
JVKEREENE CREE AT 5. BEIREAER Ol 1 72 R 2 IR BRI T 72 & O R RE O B H Uk D
fh, EBNRH, 5D %, BB EOEMEEEECH D, TRE 2T ROR BRI NI E T,
%< OEBIBIER T DA D =X LD - T D L EBbiud (US-EPA, 1997). FEH O RILAER D
LDV EZMENRENEEBZOND. FEREMWIIIETIZ A FIOLKE ORI L HFEEFEIZ OV THELE
G2 570, ZOBITGEEN I F > THIESISEOEER ikt L T <. LETOSREZET 5 & (NRC,
2000 (KR V), FEIEEMRFEIEIL A FLKIRTHE LT 1 mg/ke (RE/H LA 2 THRIARM], B2yLHm, Bl
BoOWT D, FIFEEHMICRORG 2T YL, Ty, vUX, EALEY NOFIZED L
7o B, AT TE), R, R, AMEEREESEoRENRE STV, BlREEIEE
RHECHEREL KT LT AT IVKBORKH T, A FKRTHELTO0.01 mgke (AE/H TH -7z,
LIRTOBIGEIZ b do o 7, ARIREE D A F /L IKERIGEEE O R EMIR HIEIC BT 2 Bl O RO o H ik
b REF A F K THE L TO.5 mg/kg IKF/H (KSR CT0.47 mgkg KT/ H) LI F CHER S A -
T EERB LTS, RS, EEREE, RAEREEREE, M5 SEEUTEN I VT, A E I O
BICEBWEHOIF CBRERENDIERELTHY, AFUKBOREMREEBICHENLELZ T H N
(Onishchenko ©, 2012 OFRFLIZHK DAFZE). B2 1L, BRESITMRFITEIOLER (720 b il KSR O A
ERS CTHESNDH D D) e Re ko A FILKERT 0.5 mgkg KE/H (KEEHE T 0.47mg/kg KR/
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H) UK TR 7 HARIL 7T AHECRE Lo~ U ADF TR, ZOREBIIENMEE X, EO
fd B R AR R N B F o= s ) AMERT L BIE L T % (Onishchenko &, 2008).

Bourdineaud 5 (2011) (X35 1,2 » AfAE Licli~ v A%, A T VKEBORAN UT-fA%x &bk,
AFNIKERE BRI Z TR, BLOKBEEE O Tl L., BREINARLE L L HRAKETERL
T 0.05 mgkg AHE/H ThH oz, AFNKBOBEA LT-AESTEEZ T HITR G 2 » ARICY 53K
B (BB REREDRT) A =72 7 4—0 Rk (HFEV O & ol il 23 ke o) cFE
RATENVEAL, WEED R R EAZ7R L7z, &5 1 » A% CIIATENCA BRE(MIT RN o7, AT
JVKERZ EHENN 2 Tk & 52 HDIERECIZZE D X 5 B kIx R bz o7z,

Paletz & (2006) |FZIHERELIZ AL 2 M HRFL16 H B £ THKIZE D2 A FAKBIZRE LT v
~ O TZEI KOV (ZERILASN ) BLR SRR 8 2 M U 7o, WRER IR BEI3UKER CFR L CREBL OIR#EHY
0.04 3 L 10 0.4 mg/kg (RE/HIZAHY L7c. (FDRKER & 72 572 15~20 » H T 2 FEO IR ER = H R BRI
DWNWT 2 HI&E B ITHIZHIE O WHEARER TR D 23 L T o, £ 0% 24~27 H A TITALE O ZEIT
Mol

K VEEDOHTED 5 HO 2 4T, 0.01 £721% 0.02 mg/kg (KF/H OF 5 THERZENRBD LNLZ. T
HELLTICRLR T 5.

YTARES 8~18 HIZH(L A FILKERAEF BN L 0 IRIEHIRE Lo~ 7 2D 2 5 Al COWFIRR, A
F VKR THE LT 0.0l mg/kg KE/H (KERT 0.009 mg/kg A/ HIZHY) OREET, o—% 0 v RO
HERRMEN A =707 4=/ FRBRCTOABERIFEFB D & v ) EEER A~ B4 WE L
(Montgomery ©, 2008). fH L, XxIFREE, HEREE HIC 1 HEOLDMAE S, BRAE L IAFITMERES ~ 4~15
LT, MEMIHEBICIZAET O ZEEFIRIZBE SN TN RNE D THS.

Huang & (2011) (3% DR CTHiAL A F L7k $R 0.02 mg/kg (RE/H (KERT 0.019 mg/kg RE/H IZFH Y,
Z OMIEOFEIT 7223 5 #BREHLO~ T AT, FERE, El), EEEEEZRE L. RETL
TDIXZD 1 HEORTH o7z, BENIB IRz, MBI ARBLRT 4 8, TIRZALF O T,
FFO—EIZITHA 21 A BICHERL L T BRI 78I Zbivic. TRSTE 72 IXBEFLATICIRE S 720
Fodbo7tod, BEFLE 7 RITREEN B Z2biie. BEFLE 7 BREEIC 12~15 IEORED D 72 5 A JLE
[ZOWCTES), 17H), FERMRAENS I ebiviz, FEF, 10 B CORBFOERERMN, BRESHME, R
HWREICE B B ERERRD L. BFEEMEICOWTE, ~72RED Ty FOESZEMENE 5T
b5, FOKIZHEAL A FIVKERZE NN Z T-WF9E T3 EFEME R (NOAEL) O A F/L/KER 0.04 mg/kg (KE/H (K
$RC 0.037 mg/kg REE/ HITHHY) 23 pREREMEIREE £ O A I EEMEIZ OV T, A FLKERIIE T & BESLAT
(2 EE S H724F T NOAEL D A F/L/KER 0.4 mg/kg KB/ H (G Sz i K&, KT 0.37 mg/kg IKE
JHIZHY) BHE ST D (Day 5, 2005).

7.2.1.3. FRiEesEwt

A FIVIRERDFEE & G RIE A~ DN AL A F VKR E IR 6 H 2 HE2ALE 10 H £ TRORE T
AFNKEO0, 0.1, 04, 0.7, 1.0, 1.5, 2.0 mg/kg {KE/H (/KE 0, 0.08, 032, 0.56, 0.8, 1.2, 1.6 mg/kg
RE/HIZFY) D5 SN2 T v NOFTHFPE S L7z (Tonk 5, 2010). FEAER) 72383, AFH O FRIE O,
W, MaRR, EBEDREL G IR0 O REMEREIRIE & B X, WM, M ROKREL & 0RE
SNORIEPWIIE S Te. E PRI I C/4E% (postnatal day) 25 21, 42, 70 HIZH&E Iz, HE
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-BOGT — 413 BMD IECRET S 7. A F KRR G2 L - THER 1~21 TR TOERL, (FORRE
R, AFORTEHMMNE T, b o & bEZMEOEWREIXFRE 2 CTOLE T, BMR 10%0% BMD fEA3

Ak A FLKER 091 mg/kg (RHE/H (KEHE T 0.73 mg/kg {KH/H), BMDL {3 L A T /L /kER 0.18
mg/kg INE/H (KSR T 0.14 mg/kg KE/H) ThoTo. L OGEFNRETIHREID I H 1 LLE
THENRO LI, TD 9 LEOMNIFNEETOIRLE, FOKE, HFORCEALTZHELVIEHET
BOLNT. b o & BIRZMEO B WL AR 35 B TO 1 IRPURRIE~DH KLH (A H ¥ HA

NETT =) 1gG FEAZFHNT D T MIKAAETURPEA RS Th - 72, ZAUTHE-FOSHICEAD 2R L,
BMR 5% BMD fE A3 ift A F /17K R 0.039 mg/kg (KH/H (KERHLE T 0.03 mg/kg AE/H), BMDL {7

0.010 mg/kg (RE/H (KEHAHE T 0.008 mg/kg KHE/H) Thotz. KAETHELZZ T o mEEiE
BT OFRMERDFERE T [FRIE: FEEIL T OO FHREE & AR ifLERZ = & 3 2 MR FEE
RN L], Maktryds K ORI E &, ExtrfaiiE s, MY o RO L HIG o &
IO 3 o 7=, BEREFEIE CIE, NKMIENE L U 2 SEREEAESOG O F EARTF R & oo

A NHA L ORBEGEYEOBMB 7=, LoD L, ZOMIEIIRES O EBREMW O0ZEFHFRED

oD, IEERRFIEERIE LD b A TF VK BIEZ OS2 EE2RL, b o & bk BMDL i
1AL A FLIKER 0.01 mg/kg RE/H (KERHAR T 0.008 mg/kg (KH/H) ThHotz. A/SF /WL Z O BMD
EAREICHN-HREIZ VRN EICER L.

7.2.1.4. BRI

A TFIVIKEBIZ DWW T OFFEMEWF 7RI NN EFR S TE Y (US-EPA, 1997; NRC, 2000; WHO, 2000;
FAO/WHO, 2004, 2007), 2 ZAED~ 7 A TREIEDIIN H D723, 7 > FOWIETITFRD G TR0,
ICR 3 XUV B6C3F1 ~ U AJEMNIEAL A TV KERZ AR D8 5- Z v, BONRIE, s, BREERNAED i
7o B R OMBA L IEBIIEE LWBEEOS SO LN DO T, BEEIXEE I BBl
MDD L. BEERAEDHIMLT v hRRa TEBZRbNIETII R o7, 0D L,
JEB X —E AL, H—0f, MTBEINTE. LEX-o T, ZNHIEEREOREVGEL L5 2 bl
(US-EPA, 1997; NRC, 2000).

7.2.1.5.  AFIKRBUCBT B 050

FERENY) T OBGE DI ETOREELZ /RIE L T D. 1 #FFEIE/KER T 0.02 mg/ke (KHE/H O H &
(ZOHETOHREBE SN TND) TV U RAOEE, HEFOREIN, BRERISEEEEEDOZEIICH
FREELRDOTNWD. b DHERE P CTITEMWFEBRTO A FNAKEDOE - & H KV BMDL fEAEAL
A FILKER 0.01 mg/kg RH/H (KER 0.008 mg/kg IR/ HICHHY) THDHZ L x2HE L. KSR LZ D
BMD 3B SN HE L VIRV Z S I2HFEE L.

7.2.2. Mgk

HERE /K ER D BN JECFA @ 2010 4 2 H D=6 THig S 41 (FAO/WHO, 2011b), Bl fix B 2L O 1Y ik
WTH D LA STz, A b LRI O RE TEEEHH OFEME & L CTOKER] (EFSA, 2008) 12
BOTHEBKROFBELZE R Lz, 2L 0OREND OEE/RIE®RE, 2010 FLAREIZ R S AVLLRT
WE SN BIRO R/ EER (LOAEL) 3 XUV NOAELs & RIZ%ENZNLL FOHETORERELHET
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DHFFED D DOEHRTLEET L, LLTFIZE L ®H D, EFSA HE OMIE (Hassauer ©, 2012) % HFE AU,
2002 LUK IR & AU7 At o0 SRR BN A TN T SR K SR O A R OFEMI L Z OETICH D, i biT
H O TV AEMIBECERRR (bbb, B, i, R, ER, FiRk, IW-RIRo%E, B
LHIA b L 2) IZOWTITERKERO LIRT O F1 L& FHERR T2 & D Th 5. HEZRH LWFFEIZ DWW T
JFEEIZFE DWW TR SKOVNGHE L 72, JRHD (cinnabar) & L THH O N D MALKERAN) % HW 7= 7E L&
WA HEZ W TWS DT, HALKERA) OMFER S - & Y TH 5.

7.2.2. 1. 2¥EdtE

IERSKER T U 2 iR Bl & Wi 9 5 BRI 38 5 2 73,  EHKEME & O B EB I o 2
2N TR EEREANESR CTH D EBbn s, Flbd)/kEE L TRORECTHS B 14 Bicbliz-o
TKERT 25 mg/kg (RH/HIK G- SN2 T v MO~ 7 ADEH/KRO TMEREE T, BEESNMAE T, FH
U HIEE IR ORE 1 B G5TO X0 mWHE TRMEZEEN T & Z 7z (ATSDR, 1999). K7
v MR D REEMED R <, K0 FB AR L A U e (NTP, 1993). fEREKERD L 0 @ WH&E T,
MR L O EE~DOFERRD b, ILICEWVHRTITER , B2 1 MiABLAEWICIE~RT?2
liREAEA T X0 BRMEDOHE OREENRD bz (WHO/IPCS, 2003; FAO/WHO, 2011b).

7.2.2.2. WS K

BiE o KERE, WA X OHEMER S HRBRICE O T L BRI EE R E g TH Y, BIRME
R OREESCRE FRRERIRE 2 5 & ZJ° (US-EPA, 1997; ATSDR, 1999; FAO/WHO, 2011b). #{xH)
I ED R VR D T v F R~ U AT H CAENMRERIRE R EAKERAD) (2758 S, MK ERIZ0gR
# L7zt P THRERKO A MG & 5 SR T AREEN H D Z L AZ/R LTS (NRC, 2000).

2011 4E0 JECFA OFRFUC LS, MO AT ATRB 2R Bk 7T — & X — A0 b B O 78 2 %
L, RIS HEEFHEO B HIC WA, 5 IR IEEF OIS\ Tz (WHO/IPCS, 1991,
2003; US-EPA, 1995; ATSDR, 1999). £ 5I21LT7 v N TOHEAK (Driet H, 1978), 7 v h TOREKMAK & &
Ffk~D IgG L% (Bernaudin &, 1981; Andres, 1984), ~ 7 A TOBEEBEOE(L & JRME LR OZEHFE K
(NTP, 1993) W& £ T\ 5. JECFA OFE /7 7 71X NICBEBRT MR LA FEMICEE L TV D
(FAO/WHO, 2011b).

JECFA H>#ERE /KSR D PTWI (B E T A I E) 280 5 DIZHBE L - EERMIFEIINTP 28386 272
5126 H ADT v k<~ T ADMZETH > 7= (NTP, 1993). FKHELEMES 10 PEO Fischer 344 7 > M 5
H6 » AW, &ORE CHILKEI) % 0, 0312, 0.625, 1.25, 2.5, 5 mgkg KE/H (KERTO, 0.23,
0.46, 0.92, 1.9, 3.7 mg/kg IRE/H YY) Z8H Uiz, SREMEMES 10 PCoo B6C3FI ~ 7 A 5 H 6
» AR, B ORRE CHALKERA) %0, 1.2, 2.5, 5, 10, 20 mg/kg IRE/H (KERHETO, 092, 1.9, 3.7,
7.4, 148 mgkg (AHE/R) Z#% 5 L7=. 7 v b TiE, BEOHRKHEL MO 0.46 mg Hg/kg KH/HLL LT,
(REHINANEES L 7=, HEE L & 0.46 mg He/kg REE/ H UL E O & THEkTAY 3 X OV B B &3 A I8
mu, BEEOZIX 0.23 mg Hg/kg AE/H CTIXRD N o Tz, BIEIIRREE L RGO T v FOFR I
fEAE L7278, 0.92 mg He/kg RHE/H Z 3¢5 S AL 7o i, 36 KOV G- 3.7 mg He/kg R/ H 2 537z
MECREENEEICR>TWe., vV ATIE, RRKHAEL 5 X DAV HETIREREMOBEE 2 F80 b,
3.7 mg Hg/kg (KH/ A LI L CHat B EREO A E 2 EAREO S, HED 7.4, 14.8 mg Hg/kg K/ H Tt
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WINBEROAER LA b, BEEOIK FIZIE 3.7 mg Hyke (RHE/H LA EICIREE L72HETOIR
HIAE R 22 BTk OB - TNV, E~ 7 AXBIROZE b E2 R E o7z,

7.2.2.3. JRER &7 A

AT IVIKERIZBAT D HFZEDOEC b2 & EBREMW) T 2 M E 7213 1| MOKBEOKHARETAHELIE L
V72 DR B IS DUV T OBFEHU T IR A D 72 .

BT O ZETOMIE (Huang 5, 2011) TiX, LV KRERF%E0—HE LT (fOEZITONTORLR
1E 7212858 ~ 0 ZI3HEALKERAD) (TR D RAERER S 7. ALE LT, BEMET T 1S ASELRT 4 8 R ER,
YRR - L TP ORBUCIRE, FO—EICAER 21 A BICHEEIL L T D 7 BERRE (LS OfFITBEIL %
BEFE/R L) & L7z, DA o 1 BT, HAERTE 72 I3BERLATICIRE X2V, BERLE D 7l O
AERIREE 2 T T, TRRBRISIRIEE (REK) b Sk, SRR 0.5 mgkg (KH/H (KR
0.37 mg/kg RE/HICHY) BNEE SN, Bt L70iXZ 0 1| ARBOZRTH 7=, ZRCRT & RIS
WEEE L BEICEE RO R BRI 03580 Dz, 10 Sl TOFOREORERINT HAERT & 527 P hRE
LIERECHBIDNE Do, BEILZICERE LB CIXA BRI oo, BESLE 7 B0 5 8O
%, FAEREC DX 12~15 {7 CiES), TEHB LOMERRAEN B I vbhic. A—7 7 0 —L ikl
TITALE R T AL AR (ThEE L TV 72 IS BEER 7r < PRI EE A T A BEE 2N A 2SI L Ty
7. BEFLBOABEERET (AT LA XA 7 1) FTERNAERICRED L, WA, B, Skl CgE
LTCWEHET A7 LA 247 1 TR AEIZEML Tz, (A7 vAZ A7 1) ATER M)A EE
HIT—UIRCE L TuZavy, HAERT, =3, BEFLERRET CTIREE L TV e REE, FHROEINT 58I E
MDD EICED LT e, SRR Y CREMEAM SR SOS (RN E5 38 BT (12X > T 110 &-5 dB
MOEEEAIZ L D27V v 7 R CRER BN AE Sz, JEIEI b & 3L KERAT) 1TIRER L
7o CORETHIRBEICEE T 20~30 dB O A ERBERRIE L A28 b7z, 105 dB CTHEE L2 EFHET
ROEk L 72 MM RS T O Y 36 K OTEAR B RS HECdo 5 2 TOMERE CTHEICER L T e
RIFE, /MR, B ORI L L ~U I 2 COLBERECTHEIC EF LTz, Na'/K'-ATP 7 —
B OEMIE R CORER O KRMEE &g CHEICHE <, DMMEE CTIIEAL %O gE L TR
i, HARRT SR P OBRE RV L F Okl L2 TARICE o 7o, — (LSRR T
I OHGEE LT ORI CHERBIHED L, AR BT ORE, BXOHAEN, =L, BELE
DR 4 Lo BEORM CTAHEISHI LWz, iRk CRIMEE, PMINEE, M) Clix—mbeE
FITLBEBHMOR SICE T2 TORBHF CHREICHED LT e, 4l & il o K SR R E 1 X
o T, ALEBN ORI IR & i L T4l T 50 f5 £ T, RIMBUE T 20 5T, /MIMECE LR T 10
BLLEOFERE: EH L 70> T D 2 ERMER SN, ZOMIEOFESR HIL, KBOFEREMEITERRLA b
LA, Na'/K'-ATP 7 —EX— L EHR SRR OTEME L, BLOIND 3 RZHOERBRHICEN S
TW5H7EA9 LfRfgLT-.

LIRTOMIZE T, fifb/KERAN) O EIEE (Bifk/KEE T 1.000 mg/kg (KHE/H, KEE 862 mg/kg AT/ H (T
FIY) AR ORE T2 o~ U AORREEREICERENRD b7z (Chuu 5, 2001). LY EHEOHHL
KER(T) 100 mg/kg RE/H (KERT 86 mg/kg/ HIZHHY) 73 NOAEL Th o7, BRFZA~OEEDETHH
B/, HALKERAD) 12T, HALAKERAD) TEL R ME N H 5 O1E, HALKERAN) (2 THLAKER
(1) DEEIREE & WHALE RN R VRN &2 KB LTS &b s (ATSDR, 1999; Liu 5, 2008).
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Huang & (2011) OWFFRIL, R, JEFER], BEALZO S E 721348 T THRIKE 0.37 mg/ke KE/H
(A YT 2 MR K SRR EE C~ O AR BMENAE LD 2 L2 REB LTS (ZOHEDOATHR). 0
TEFARITEEE~DOEENED SN2 72 JECFA 28 PTWI & £ 8 5 DI V72 NTP (1993) DOHFZETD
KER 0.23 mg/kg/H LV EMNICHE D>, (AL, BEEEMD NOAEL IZEH b T, £ OH IR
nTuwuy, LasL, JECFA DNBEEDEZEIZHSWTO BMDL,, DR/METH S KEETHEL ) 0.06
mg/kg KE/H%Z PTWI 2B 5700 MAEE L THW-Z LICHEETRETHSH. 2D BMDL 1T 1
RLOBEREHEOIEH L~ LD 6 K.

7.2.2.4. JEiEB X VENHE

KR~ DR ORERIT, WL, JRIREF 72 & OFRERIES, RN Z M & o A%
Sl 23 2 ERHE SN TS GEMIL US-EPA, 1997, FAO/WHO, 2011b #£&MR). Ziu b OEEIL (B
HRZIZES<) BMDL D/ IMEToH 2 7KER 0.06 mg/kg AH/H LV mWHETAEL L.

sEOER, NI UL, KEEBICET HICHE 2 HAUFZE (Lukaginova ©,2011,2012) TiX, Wistar 7 >
MZEAKH 1 M B L KRERAT) ZME D AE% 52 H2v5 Fl, F2 &~ Tl1s6 E T hH Lz, 18
10 DEOIEHEDS AZBUZ VW B AL, ASBLIEES 13 Wln)~ 65 78 s & TlERE N TF S iviz. ok o bk
SRAT) FREEIL 270 pg/L IZFEY L7, FEBREHIMICO 2K E L UK EIZHOWTESE AR LI EHE)
5, Wi, Fl, F2 itz L <, MK 1BREE OV EITHE LKD) 0.03~0.04 mg/kg RE/H (K
FRIAT T 0.022~0.029 mg/kg (RE/H) CHHTE 5. 78 MinT, ME, Fl, F2 HROHEKERA) B
FEITRTRREIC LR 26%, 27%, 40%DH ERAREB RO b vz, HAKERA) OUEEE T 3 /M DO 4EAF
EE CHRRRE 90~100%, MREERE 30~35%) T b bHEmMN 3 LT THREICE D Lz tHEShTn
. HARKERAD) (CBRFTE SN2 T v MBI T FEEE L 0 HEREDI S <, Fl TIEFES%T, F2 C
IIAREICHIREE L 0 Do 7o, HEERFFEFEUT F2 1A TRBRIZ L ALK ERAT) BRERRE T L7=.
HAEN DB £ CEXZFOEIAE S 3 IHRETOE THALKIRAD) BEREO ST BMEN - 72 (o PREE
90~91%IZx L T 56~64%). B RREEDOEMRIFIRELEX N MIEOKRER, T/VT7 Iy, TR
7=V, 7=V FUREITHEOKEN) HERICARICHEMLZ.

Lukacinovd © (2011, 2012) ©DEZMHRMILIX N E THIE~OFEL L THESN TV L DKL~
NDKERRETE T, ELE, Ffn, ROV T OB LS L. NTP OBF%E (NTP, 1993) TiI,
ZHRTETIT R 6 v AMDATEST7c, T b OIREEED & OFREE E CHEIFICRET 50T b1
ool 1 HEOHRTIRE 0 IEOABPEDLNZZ LICERETRETHDH. b —DEETREZ LI,
3 AR O IEEEE G FRIED 3 ERVAEFRIG DS, R CHARD KRR ERE T 30~35% T 2 DITK L 90~
100% & A5 SN THWDOREBTIIRNI ETHDH. *PR Wistar 7 v b D K 9 2@ W AEGFRIL 3 ERFC
FHIREE NV, 2O X ) Aeflix OB LA UE, ZORRITY 27 FHBICHE S Z X TE RN
EBZ T HL, T v NTOMRMN PR, HERAETROFOEEM, ~ U A TOMAMEICRT
LHEELEPMMONIE T V—T0256 BRI 2 ROZMIARIFEE L THRESNTEY, £ 2 TIHEKER
(I1) 23%% R CTHkREAIC Sprague-Dawley 7 v b O# & Fl1 X, C57BL/6 ~ U ADHL L F1 HARIZ#E G
S 7z (Atkinson ©,2001; Khan ©,2004). A&7 > h OMF5E THEALAKSEAD) & LT 0.5~2.5 mg/kg REH
/H (OKERHAE T 0.37~1.85 mg/kg KHE/H), ~ U ADWFFETHALAKSEA) & LT 0.25~1.0 mgkg/H (KR
HUE T 0.18~0.74 mg/kg (AH/H) Th o7z, 2 DOMIEDOET DR L~V T 1 DL EOEFIEEICHE
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RENRO LN, 7y N TIEFL, RERIZVBEOFNEENL VB, ~ U A TIHELEMETHEIC
RIS BB O IR > 72, 26D 2 DOBFPET NOAEL 13— b ED LR - 722, Al
~DEB L LT S/ NI JECFA @ PTWI BREDSR S L L THW LN Blif~0 284 i
=3 BMDL,, DI/METH 2 0.06 mgHg/kg RE/H L0 3 fFE0.

7.2.2.5. FAAME

LIRTOERE (EFSA, 2008) ([ZEAK L7 X 912, FEEREMW OIEL/KERAT) DI ITBEIR 72 FEIL N 17
1E9%. NTP (1993) 2336 272 - 72 2 FEM O AR #5925 Tl 1 #F 60 LD B6C3F1 ~ 7 A Dbk R
() %0, 0.5FB L 10mgkg (KE/H (KR 3.7 BELN 7.4 mgkeg (RE/HICHY) 285 HEEG S, |1
# 60 PCO Fisher 344 7 » M3 0, 2.5 B L5 mg/kg (KH/H (KR 1.9 38 L O 3.7 mg/kg IR/ H IHHY) %
W5 BEE Sz, BTSRRI O ILIRPRGR K & R B R FLIANE, FURBRIC A BRI RS K OYE DS,
3.7 mgHg/kg RE/H 2 #5217 v MIRR® Bz, 3.7 mgHg/kg RE/H 2 &5 e~ ~ MR
R - b R FLEENE, 7.4 mgHg/kg K/ H 25 S~ 7 AZB ORRE & O AR EA N b
72. L/ L NTP oM OREBI 23 EE LT\ 5 K 91, AiE G B L Ledy - 7= (NTP, 1993; US-EPA,
1997). HARIREOEEME D, 50 5 TR ACCIREO R AR & LIZFRD 5D DIZ Z OFFFETIZZE 5
TR D BRI STV 5 (NTP, 1993; US-EPA, 1997). = 7 2 TR LB O fEEIT BB S
HLHBETELTREY, #Ee@EtE T WiF T4 U S HEE S L7z (ATSDR, 1999). JECFA D#adi
(FAO/WHO, 2011b) TIFHEBARERDT — 1%L PTWI 3% ED =D DR E-SKIGET WICHERT — X LT
FEZ BN TV oT2. 2 CONTAM /SR /U 2 D RE, Rl PTWI 2 ES 245 L0 R 0 RV &
TOFMOEEIZIELSNTND LW K, IZFET .

7.2.2.6. MEBORAGEEICBIT 2 A5

TR K RO AR IR A LB IR CTH 5. ORISR E IR, iR, R, AHRE LO%
EROIREND L. EEKEUCIREE L EREMICEAT 5500 T — X 2B L1253, 2 CONTAM /3¢
JUTIERE K SRIZEE BN (2 NTP OHFSE (1993) THE EE~DORE) LR 4172 BMDL, 0.06 mgHg/kg 1A
H/H X VARVREE TR~ OB Z R T 50504 R LT, 5 22 136 KRERAT) 1ICBEd 20
EEBREY B 2 BT 5. A SRUTREOMFSE (Huang ©, 2011; Lukaginova &, 2011, 2012) 23kt
AR R CTORBEFME & AMBmE2ME L TWEZ SIEA L. 2RO OMZEICIERARH Y, £
DT EILT223.3E 7224 CTREICEE LT,
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& 22. HEALKERAT) (2B %KM B SBRENV ) TR TE D EK)

Species, route, dose, duration

Toxic effects

NOAEL/LOAEL/BMDL
expressed as mercury

Comment

Reference

Rat sc.

0, 0.05 01. 025 050, 1.0,
20 mg HgCly’kg bow_, 3 tumes
per week for 8 or 12 weeks

Imnmme type glomerulonephritis,
proteinuria

LOAFL 0226 mg Hg'kg b.w._ per day

Brown Norway rat, regarded as good
surrogate for effects of mercury in sensitive
humans

Druet et al. (1078)

Rat, oral gavage

3.0 mg HgCly'kg b.w. once per
week

for up to 60 days

Imnmme type glomerilonephritis,
proteinuria

LOAFL 0317 mg Hg'kg b.w. per day

Brown Norway rat

Bernaudin et al (1981)

Rat. oral gavage Imnmme type glomerulonephritis LOAFL 0.633 mg Hg'kg b.w. per day Brown Norway rat Andres (1984)
0, 30 mg HgClikg bw.

2 times per week for 60 days

Rat, oral gavage Absolute and relative kidney NOAFEL 0.23 mg Ho'kg bow. per day Fisher 344 rat NTP (1993)
0,0312, 0625, 125 25 5mg weights LOAFL 0.46 mg Hg/kg b.w. per day BMDL,; of 0.06 mg Hg/kg bow. per day used

HgCl/kg b.w. per day, 5 days
per week. for 6 months

BMDLy, 0.06 mg Hg'kg bow. per day

by JECFA to establish a PTWI of 4 ng'kg
b.w.

Rat, oral gavage
0. 05— 25 mg HeCl/kg bow.
per day, two-generation study

Dose-related reductions in
fertility live pups per litter,
postnatal survival and offspring
body weight

LOAFL 036 mg Hg'kg b.ow. per day

NOAFL not established At lowest dose
tested, substantial effects on Fp fertility and
live pups per litter in Fy.

In F,. effects only on live pups per lifter and
postnatal survival at highest dose tested.

Aflonson et al. (2001)

Mouse, oral gavage
0,025 -1.0mg HeCly/kg bow.
per day, two-generation study

Reduced fertility

LOAEL 0.18 mg Hg/kg bow. per day

NOAEL not established At lowest dose
tested, substantial effect on fertility, but low
in controls (44 %) and no dose-response
(16 % in all three dose oroups)

Khan et al. (2004)

Mouse, oral gavage
0. 0.5 mg HgClykg bow. per
day, one-generation study

Feduced litter size; offspring had
reduced weight gain. changes in
motor, behavioural and auditory
function

Effects at only dose tested: 037 mg
Hg'kg b.w. per day

NOAFL not established, only one dose tested

Huang et al (2011)

Rat. oral in dnnlang water

0, 003-004 mg HgCl/kg
bow. per day. two-generation
study

Feduced body weight in parents
and offspring; reduced lifter size.
reduced offspring survival to
3 years

Effects at only dose tested: 0.022-
0.029 mg Hg'kg bow. per day

NOAFL not established only one dose
tested; very high survival rate to 3 years in
controls (see 7.2.2.4.)

Lukaémova et al (2011,
2012)

bow.: body weight; BMDL: 95 % benchmark dose lower confidence limit; Hg: mercury;, HgCly: mercuric chlonide; LOAFL: lowest-observed-adverse-effect level, NOAEL: no-observed-adverse-

effect level; s.c.: subcutaneous.
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7.3. WY

FEREER D DIX, A T LKER EHEALKERAD) OMEFEMEIXFE S L TENLOBE FHHEICKGT L, Th
SIS REEFH, EIER FESED FROLER S FOSHEA v L ) — LV EOHAENZTREE T 5
(BRIl A FLKER (B 2 1E, Wagner 5, 2010)). L5 DOERS & O EMERITMIE L~V Tidigb 2 b
VA, vy LMEFEORESE, MW EEOENORE E 725 aTRetkdm <, Eilggs T Ot DR
RISAE AR - & 72 %

ATSDR (ATSDR, 1999)<°> JECFA (FAO/WHO, 2007, 2011b) DT DIERLE < Dt Diein s L O
IZHEASNT, ZOETFHTHEAKERAN) & A FVKBOMREEOERET, BIEEE, OIEREED
AH=ZANERZHTD.

AFVARBOVEMBEFIZEI LTI, 5A E OBMEFWITED T T AW (in vitro) WFE S AR (in vivo) #F5E
LI, TR b A T NKBREHNTWD Z EICERETAOHERDD. & ZARMBD AT ILKIER
IIRXTF RREAEDO - ThHDHVATA U LA L TEY (Harris ©,2003), #FIHIOMIEIL A T LKER
VAT A Y (MetHgCys) (%, Al A F VKR EVTEMFEIRIARE, KNOH, FEORTRRL L%
TRLTWD. LER-T, AFLKEDFREMOBEOITHRE LB RO E O & SO LTV 72 aTREM: &
HbH. T 9 L THE Wistar 7 hTAFAKIOIRBALT-AEZE0RAMEGEZONTZLDOERA LRV
IR L~ DAL A T VKERE N2 - 2 5 2 5372 O T, Berntssen © (2004) 13k A F/LKER %
MR T2 DITHREIRIZ A F VKRN AN > o IR LT ME~OPMD % <, Mfk~DERE A ¥
0F XA HENDRNOEBE LT, v U7 AT, HAL AT IVIKEEN A T IVKERS AT A NNEIEN
WREEL DIT E O BUAIE, ATFIVKIBI AT A L DFRENPSTD, B OKEYREITIE L A F KR
WREE D 53 E /v > 7= (Roos B, 2010). Glover & (2009) [IF:~ 7 A DOfalfth 2 F /LKL FRE N FEF O
FICRIETHEZRF L, (P REMICHEEYEOREREND D Likam Lo, MMEROZEICITE
BIIBNI2 ) oT2. 29 LTATFAKIBY AT A U TlixZe <L A T VKBITHFOITE ZEE L, O
WMo~ A 7 a7 LA G FREMORE REWEZBL L. FIHFRRRME—D T 7 ZA45NRER TE
BRERNCHE LT AT VKB AT A Wb ORH 5. Z ORI A T KR E ARERS
L, L XOEE SND ATF KB AT A L OMRENEICKE RiEWEZ R L2 (Oyama 5, 2000).

7.3 1  AEEAPE & AFETEE 1T DBE)F

A FIVIKERDOIRRRFENE & iR BT L m A EH CAE L TV A AT ® L, £ Z L iT&EiEDE
< ORRFUZER STV D (Castoldi 5, 2008; Ashner &, 2010; Ceccatelli ©, 2010; Farina ©, 2011a,b; Kaur
5, 2011; Suversen & Kaur, 2012). ¥ C A T /L /KERITFFREE 1350 5 00 TW 72 WSS 2 li DK SRICZAEH#H &
1% (Clarkson & Magos, 2006). 2 fli7kK#R7A% A F L KERIRFEL DI T OIMBOFHHELEM TH A 5 & Fik
T LONOMINLH D, < OBEIT 2 MAENED LS eEBER-T ZLIXTERVENVIFE
MEARft L TWD. L7e> T, IR TAFAKBEONA FUAUIZ L > TTED 2 flikERIZA F LK
REAETHEE 2MRTFIEEL S S T AKEEFRTIIRNE NS ZEIFERWIZHY 9 % (Syversen
& Kaur, 2012 (2 ZK15 1 ).

A ME D W ORERGHIIIC DU T, Takeuchi B (1989) 13 /KRI% FE D RS A% b Rz #IRIC KSR D EHE
R Llc. SOICATFUKREERET v OISR 280 By, Faldiib A FLKED T »
DL EBGD MIR-IEREK (CSF) BIFIMgREZBEE L, 77 I UITHES L7 A F/LKERDY CSF I
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ivd Z &R ST (Nakamura B, 2011). F£72, BRBMIE 70 27U 7IX A FILKEBO FEE AR
BEBEZLNTWD., Ty bR HSHZERBME I 7 a7 7 LIlZwd 2B EREE~D
ZET, RIEOWMIRIEI 7 v 7 U T OB ERBRIA X D MBS & B LA B LR LS EEREE DN D T
THALA F AR L THBEEZZ T H N E W FHLA R L TS, ZoFRIEI 7 e 7 U 7R
HITNEF A RENEFIRL, KBEGARE W & AT S (NI H,2011). UL, 77U 7HIBE A
FILKEROERE LT WHFTCIESH D & 5 TH D28, MM, FRICREEFR OO L DN A F VKR
PEIC X EZER O E B s.

A TV IKERIGE R N6t D TR OO SR PE A TR 2 A 1 = X LI F N & il &
IZiEFE, T HODTHS Lok mICHIEEIE, 2k, BEIARFRKIEZ o Tnd 2L, HEFIN
LB ZD T ENTE D, D TR MIRREEICE S 720 RE O L A F/LKER (2.5~50 nM, 48 h)
137 > MIRKAMEE 2> b ORTERAII O EF 212 GU/S AR HE L 25 & 2 L, 2 s < HlEic
HleBHY A7V E OREBLEMISMERICHII S D Y VB EEER BB D DR ORELEZ T L TEY,
ZOV UBAEERIIRER O T IMREOHREE 250D 1 O TH D (Xu b, 2010). 7 v b OFRE
ERIN CIE, AL A FLKER (2.5~5 nM) 1E Notch ¥ 7 F M DiEMAL 2/ LT (Tamm 5, 2008) fif
AU A HH] L7= (Tamm &, 2006). & 512, F/ FE/PEED A FLKSTIRE L 7= ok ClIiE S
52 (DAL D WA MR 72 DNA A F Ak & B3 2 2 & 03y S4u72 (Bose ©,2012). A F L
KERFEAEMRTE CH S - SNIBETHRENTEY 23X T 4 v ZEMPRA~ 7 A THE SR TS
(Onishchenko ©,2008). & b 2E/KEHIIEOBEFEAY 300~3,000 nM Hifb A FLKERTHIfH &5 2 & 2R
Wi 72 (Gundacker 5, 2012).

%< DH T AW (in vitro) 3 X OVER (in vivo) BF9ET, TEMEEERE LOEHERE (RONS) OHINC
X AN O IR ICIEFEOREEL, EAUIREA M LV AZTEIC ORI D, BATFAKERE 2 fliAKEED
BEICEEREEZ R T LRI TS, ZTOMRME 72 587X b2 KU 7 OBBEOZEHIC
Btk LT 5 &b (Garrecht & Austin, 2011), MDA —/N—=FF 2 N7 =F & 25 i< il
Wfb/AKFLE R LT DDA, FIVEFF WD, ZA—R—FF T RF f ALK —
B, FNETFF RIS, TV T A iR OTE MRS TR S 4L 5 Mia o ER LB RE R 23 AR
U%. f{bA b L A2 Na/K-ATP 7 —BIEHZEL B 9 5 (Huang 5, 2008). RONS OHAINIZ £ Y AF
B, EEERL, BLA DNA EES AT 9 % (Farina S, 2011b).

Caenorhabditis elegans T DT OWFFEIT I T, AL A FLKERR 2 iR EITEM LA S L A& B & 2
L, MK L AHKEEFREO TN LV IRWVRE T EZ T2 2R L. &big, H#Hik
AFAREE, BR, EE), FHEESOEAOMRHIEE A b7 b T REREICE LT, BbKE) X
0 LML, C elegans DR TRIZFEEIIMEI TV 2 (McElwee & Freedman, 2011). < v b Cliifk
A FILKER 10 mg/kg (RE/H (KERT 8 mg/kg RE/HIZHY) 2 5 HR D& 5325 L E RO E L
MU R RUTOF hrua—2h ¢ #HZ5I &R Z Lz Mori 5, 2011). {KHEOHEL A F/LKER
(0.02 mg/kg R/ H, /KERT 0.016 mg/kg RE/HITFHY) & HEALAKERAT) (0.5 mgkg (KFE/H, KERT0.037
mg/kg (RE/ HIZFY) 2R O&E S~ U ZADOFAEFET OO CIIIRE (L, — b ERIRE,
Na'/K'-ATP 7 —BIEMEAEM L, Z1 5388 SN - iR T8RS E R EICH S L & s
U7z (Huang ©,2011).

KEEFEFE DB B T3S D BT 1970 FERD LM O TV S . B S IR FRIIT =
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7' U D3 SH B &R Do ORIV NE Z1RRC T 5. KEYLFREIZ L 20 NE ORE S 134T, HiE, &
&), b E B Tekk 2 7o 2 fEE S5 Z LRI TS (Johansson 5, 2007; Crespo-Lopez &, 2009).

AF AR E AR (X722 I W, 2y, R AFEMEOMRISESR (Aschner & (2010)
(ZHER), AP Ca® OIEE M (Denny & Atchison, 1996; Limke 5, 2004) ZFHE L 9 5. KERIRE TR
Mz &0 % < OFEOHIN TR Ca™ IIE ERZ5| &2 L, TR REEEOFMEL, 2 b=
¥ R U TEEREDFETE, RONS 235| & 23 EE DM, ThUThi < MIENEL D 2 EPRSNTND.
S oI, R, e, obEE XI5 (Ashner 5, 2010; Farina ©, 2011a,b).

7.3.2 Hl5#HMN

Ao NDOWFFENEALKERAD) &L A FAKENRE R U L SERE G Tk & 22 BE s L E I s 5
PEFIEHE 232 ENREN TS (Crespo-Lopez 5, 2009, 2011; FAO/WHO, 2011b (ZE). Fix L 72 %
AH=ZALELT, BEA N LR, HUNEOREE, DNA BEIGECEEKIRE OMBEER @i ST
V% (Christie &, 1986; Cebulska-Wasilewska ©, 2005). Hiff L 7= DNA % FH\W\C, HE(LKERAN) &R b
AT IVKERIE DNA I OBRNB LOBRAOER L ARG T DI LIRS TS (Li H,2006). Lo
L, ZHETIZZD LS 7KL R D DNA MINARIZABE AR S TIIFE S v Tunzan.

WAL KERAT) O mEEIC BT 2 EBRENM T — 2 1T ER Tl (FAO/WHO, 2011b). S, ok
THIALKERAD) 50 720 L 100 mg/L & 90 H 4% G- Sz » b CY KRB ek & Bw 263 505k
HAE BRI DOEIE OB BRI R S 72 (Boujbiha, 2012). ik A F/LKEUZ OV THRITOWFFENR T
kN OFE GEEZ R OBAFEMEOFHLZ 2L L T\ D, b AT LKER 1 H 100 ug % 100 HE (B O£ )
5%, 7 v FAMEKIIRE Y AEZR DNA BEOWEN (2 Ay M7 viA THE) 270, LW
Rift 5-CTlxdsE 6 < 7V F 4 B CEERTEERIEIC KL D DNA &334 L7 (Grotto &, 2009a). [F]
I N —TIETIR OFEEE 72132 2 FVKENGY D 7o & I 2 Tkt & O, A F /L KERTE Y % N
ATk A 12 G 2 72 CRME ML DNA 5N Z R Lz, Bk A L ADAS =3
B\ ol GBI NG F A, TNEFH U BEACBERIEN, 15 7 —BiEE, A——F%
¥ RT 4 AL —BIEME, ANO) WV LIENZ (v YT e R) 8 L7 (Grotto &, 2011).

b CTHERKIREFHOROBRER OB LEIE L BRE LGB TE 205813720, SRR AR 21
H A R KSR I 2 MK ERICERIL S35 DT (ATSDR, 1999), L FIZIZ4& B KERREZES% OB kU 2 ERDER
BVECHOWTERT D, b U U EROBIRHIHERE (MR TRMM) (28K & BRI~ DR
MENRFER IZFE D H AL TV D (Verschaeve ©, 1976; Popescu ©, 1979; Cebulska-Wasilewska ©, 2005). ffiik 4
BARZZHE (Popescu B, 1979; Cebulska-Wasilewska ©, 2005) & 7V U a X v 7 vt CTHIE L7z DNA
{815 (Cebulska-Wasilewska ©, 2005) 1 246 DR TITAEZEIT o7, BREKEAKICIERE LI/E
HH 25 ND U L EROEE N RITIEZEVEIRTE D72\ 50 NTHAT X SRS T » & CHIE L THEI L
TV 7z (Cebulska-Wasilewska ©, 2005). OB CTITEZEMED KRB F ITIRF 8- RrF 2-7 4%
TIT UMD HIv ((EEH 35 A, BEEBREORNE 13 N), RES-E ReFi2-74F
TT ) AT MTE & ROKERIERE L AHBIAYN® o 72 (Chen 5, 2005). it 5 CHRESEMEKERIE TR 128 m 118
EFRD HI7RWFZE L IFET D (Verschaeve 5, 1979; Mabille 5, 1984; Barregard o, 1991; Hansteen o,
1993).

TG ST HEPEW) % BT A FVKERICIRETE LTz 51 Al (Bd7- v iliEw % Tk +58F %
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6.9713.49 &) T, /MEOBEE & il RROKERIRE & A B ARMBENFE® b7z ((Franchi 5, 1994). ifiHk
RT3 10.08~252.25 pg/L T HAEAE(RZEAN 81.97+£49.96 ng/L Tholo. EERNTH T
VHTHLT Y =T ROTAXE—147 ND Y 2 /_ERCHiR YL R AZHR AN . 7K $RIE BE & AR B
LTWDDONRFEH HIL (Wulf 5, 1986), MLHAKEREEE D 10 ng/L EF- 2325720 0.3 flik G kAo
HEIMZ xS L Cuz,

PLEZZERT D E, KEBE AT IKBIIHT T AN CHAIEO MBI BEENSZ KX T2, EREY
b DT =2 TIE—HBMETRW. bol bbbV 5 HFEHETFITMBEA NV AT, ZADBEEEL 2>
TV EEZ NS, R X OAEOKE L FRITHEBE S N7 DNA ICHARG T2 2 LR an T D
23, D X 9D 72 DNA AT RS RO R TRREF STV 2RWD T, ZOMAEAEH OBEEME L O
BAMRIZEH 523 Thpu,

7.3 3 WDl EFFEE D

KERTHEL DIME,/ DIEFEEIRIE O ONT, L<HMONEHE—RTHIMBIEA ML R
RIE, HREEEEL, X b2y R THEEREOM, mie, mE FEh s NEOMKERS, IBERE /L
MNE&EN D (Houston, 2011; Roman &, 2011; Azevedo ©, 2012). A F/L/KERIEFR (ZBE T 5 LAZE) (HRV)
B IFHRERASD A FIVKIBOBIEIZ LD LEZ LD, T OBFIZ OV TO BRI Z2GELIT R 40 L
EETHD.

M LEE O S ENAIRIN B M ©, Ak A FOLKERITI(EA R LA ZA T, FTIEA A7 + U 3—E8 D iEtE
fBERAT 7 FOUBRFEEER T2 EDUREI, RA T+ U R—8 A2 O L TOEMHEILT 7 m v
Fr—BLURIXFF—BIZLDd A2V A FEAZN L THEBIRANEOMBEEICES
(Sherwani 5, 2011). #i b /KER(IT) @ Wistar 7~ b ~DR MRS (F5AWN) #lAl 4.6 pg/kg N/ H iV T 0.07
ng/kg KE/H, 30 H (%% /KT 3.4 pgkg KHE/H, 0.05 ng/kg IRE/HIZHY) 1, BLA b A THE
SEN=—bEZORHERD TREN [RiE: EZEtr b= 7 v F ool ickhd 2 mE
DB T )] HENRANE OMRE R E 2 51 X Z L7z (Furieri ©,2011a). & HIZZ OALEIZ L - Tlg
BTy R bOMK (T 27 B 7R T, Na' /K-ATP 7 —BIEVHE T, £/ Maik/Mafk Ca® -ATP
7 —E & Na/Ca MDD, RART AR EARBOMORER L U UG E#ERRREE N S Z S
7o, ZoEMRE 22 T EREY T, MmE, O, ESIGEEICE BT R0 7o hy, EEIRER
HEXDTNENAEEIZ LR LTV (Furieri 5, 2011b).

7.3. 4  AFINRBAIEE THIT S EMED D S KT
AFNVKEBOFEEIS L2V BHWE D 2 BFHE 1 & L THRET S 472 DX n-3 PUFAs (R0~
FiRERAER), ®L Y, aUdk, aVy, B4V E ThHhDH. 2L OHT A4NEB LOERFIENFIEL,
BT ORI B 5 DT (] 21X Ralston & Raymond, 2010 ; Kaur &, 2011), = Z CIEatml72ikamiE L7eu.
RigHIT BB LT, bo b bAFIIMEISNTZERFOMEITEL DL THD. mﬁ@tvy
FEABAEISHIGT DDA A UFEAHAMEL D 100 TiEE<, 'L v EkiRE G A lYE
HWRNBZ 72 BIZE, BV ALKER). Zh o ObEWn EEICKE L FEFE 2 fif 53 2 M it 4<
RENTHZRV. KEBZPEERT DMK FIEIC ST 28 Lo OERFICIE, ik, 7
VIR VEESETEME LR, SV TF AR, B L UEARMEL, A TFILKEOM A FIAIEENE £
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A% (it Syversen & Kaur, 2012 (ZZ5Y).

AR B1E, Fad~F = R (DHA) TR T A FAKBICHEE S L IRIEA b LA DRG#E
4L EEDbND. 51T, MROMIEKSCHHMILTIZ® 522U DHA 28532 & X FLKETUA
B L7z (Kaur 5, 2011 (ZFHK)).
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4. EPCBIHBIE

7.4 1  BMADEBAFIHERIZ

2000 FELUROIN A MR, M7, BE, N, RE2ETAERBE OKERE T — % OFEH 72 249
% Appendix F 1278 L7z, Bl Z IR RUT /St 7 HOFRIE S O B3 5 1H 4 T2 - 7298 D 2 %
UZKRLTW5. % 2313 Appendix F IZR L72FZEA BRI L, B &/NR OB, ik, BEZH oK
ROVLREOFHMZ R L TND., 7= —sfBOREITR 24 1R, £ 2 TORERNERIZ X > THRIZ
B TH DR 23 IITE DR T-.

& 23. WM A DAERGUE P HRRIKERO P L OFEPH (RFATIL Appendix F)

Matrix (unit) Adults and elderly Children
Cord blood (pg/L) 0.86-139
Blood (pg/L) 0.2 485 0.12™ — 0.94®
Hair (mg/ks) 0.17-145 0.14™ _ 199

(a): Faroe Islands not included.
(b): Geometric mean.

INHLORITREINTL DI, BRINGEEMIZO2 Y OZERPZFET 5. Hruba © (2012) OHFFEILER:
TR SR I HP R & L3~ B ME— DOBFZE T, BRI 6 MED/NE (T~145%) XI5 LTnb.

ZOT —HZ1%, BRMGEE Tl FHRKERENHEY R DA iBERH Y, TOEIT v T A&
BRUCE#ET A5 LW & ZRIBLTUVWA (Hruba 5, 2012). Miklaveid © OMFSE (FIRIF) [ rhiERE[E
4 ETE MRELE R0 T ORKERIEE A i L, FEBOAEEZRD. I/ & EEYITK
A K0 R R K SR IR,

—EFDOEMTFRIT =2 Y TS BERENMICET 57 —# 1 FA Y (Karch b, 2011; Link b,
2012) & F = 2 dLfE (Puklovd H,2010) O HOBRFIHTE L. KA Y OFFFETIX 1997~2000 4D 13 4
[Hl &£ TITIR & MR O RSB EE XD L2 Iicb b 677, 1996~2008 D F = = SLFE Ol A ClIfiE 72
REMEIRR D v o 7z, (B L, /NETIHRTHIME THRDBNEH b,

7.4.2. AXFINRBUCH T S LrEFOIFE

IKERIREE & T 4 O FCEFRAE & OBIEIZ DWW T OFHLR IR L E RO L L OO TR L LT, EFSA

T4 (Hassauer ©, 2012) O % 72, JECFA @ PTWI (FAO/WHO, 2004, 2007) (Zt& A ¥ =/ & 7 =
B—E D AR — ML DOT —ZIZHESNWTEY, REEE mﬁﬁkfﬂﬁaﬁ 14 mg/kg 23T A (point of
departure) & L CHW S LTz, FRIZHEAS SHEEHEDOUGT DSR2 AL 72012, AFZEBITEEZRKER 14
mg/kg AT OBRFEIZBHE L CWO 2RI 5720, Lavl, E?‘iéf%ﬁn‘(i&éé%ﬁﬁé 2R DS F
HIVTW ., BIFED PTWI O HFERUTELA, B LWE PRI ORE N SO MEW 2 REES 5 HZ & L
T, MK/ 250 & W CRIGT 2 REBLM R EE 56 ng/L 25 H L7z, LLUF Ol LART O STk iz
DNTND DY, 2004 FEOFEMRMIFEDO A 5. FIER, b MRFHEBERNLDAF KB L EDETY Y
F o F a A — L5 b O KRR & & AR IR & OB A Et LR STikE, Fr A —L
T F KRG A A 2 L EUT B TICIIFE LW esd, BEAFIHERLANEEZ LN
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7o, SRILERAEIC K B &R KER & BT IKEROIRARE 2 RGTT 2L, @EKEITEYHICHFEELR
WO HWT, LR T, Zb ORI S FBEHMER EIITHW LN o T2,

7.4.2. 1. #EIEE L phREE OB E

A FVKERIEFE BT D EFHE Y 2 7 IZOWTORME EOF L, 1865 FIC EERENEHEFE DO EIEH A
FIOLKERMEBE OSEIR & U T TIEE, MREREE, HEpPss, JERMEE, MRREL R LS IchE
%. 2FU% Grandjean & (2010a) #Z M L CIHE 72V, EREEGYIR~E EIZRE L - EF oI Ewm 1t
1% 1950 SR A ARDKIRT, RRFICEEICER SN AOBRE OBE TR I N, ZiuL, &R
FERREFE U 7o i TR B B A - L QW2 T, IBREICIBEE L=+ biabia< &1 30 4
DI IEFRI-C B S 7o R IE & L = L TV /= (Harada ©, 1968). Z 5 O ET, KR CTRELZIT
ToEN & il DWgEEE D RO T <, RO BEZH /KRR 1T 50 mg/kg 7> B i KA 705 mg/kg F T OHipH
WZh o7 Z & H BT\ % (Harada, 1995). 1972 41213 A T 27 T A F/LIKERPHEANALEE 2 S v 7o/ N2 Al
THNRATLTERLZZ LICEVERETAOHBENEL, 22 THHER LSRR EEE L
Lo LRI TWERTHS Z b,

2 OOHFEHTOT L OMOEERECHEAEREIL, () AT /VKEBOBMME, (i) A FILKEBO K%
MMM BIM 2 @i 287, (i) T OMEE L TRIESCHAERO MR TOERE, (iv) R IO
FOFGEITEBER LORIWANCET 288 h, ItkomtE2 oS, WWERS/NEORZENEN
&L EEE, IR EIBIR N X b T Z 2109 2 & 728 2006 4£ 0D JECFA Ol CThiiah < 7= (FAO/WHO,
2007).

T.4.2. 1.1 JRYLYERESS

A TxO—ikk

7 = B —i% T 1986~2009 FIZ 5 DD A AR — FMER S, & CTKIERICET 215 W Rk
TN TS ¥ MRISGEEEIIZ N O OMBDO 2 D, 1986~1987 FFEITHEH S -2k — b 1 (n=1,022) &
1994~1995 FFITHEF SN/ 2 AR — k2 (0=182) & TSN TS, aAR— FOFRREIL T L 145 T
B I iRATENR A DN e b, WFRICITMRRIERRICER ZH T8RN G ENL. ak—F 2 O
KR TIET L e 7V AR PRI A (235 1) % A A =277 (Neurological Optimality Score, NOS) 7% 2
W, 7, 18, 30, 42 # H, BLO45, 55 5% CHEI N (RHIZRZEN 42 #» A TB I 72bh), 7, 10 %
TH b2 A TEN IR A A B Z e bz,

Tz —B0ar— k1O TEREOHMREEN (BA b DT—H &L HI2) JECFA I3 A F L
KERD PTWI % 1.6 png/kg IKE & ED D DIZHW S (FAO/WHO, 2004). =27x— k 2 TOREME X F 1
IRERMEFE & B AE ORI AR & ORSE § B EIC AL ST, % OekET (FAO/WHO, 2007) TiE7 =1
—FEE Dk — k1 TO 14 4ELEBHMFZE 2 > (Murata 5, 2004b; Debes 5, 2006) Mz 5 X 51272 ->T
VN2, 2004 40D JECFA FHBLUCKRIAATRE & 72 o 72 7 = v — /A 3k — MO IO T — 2 & F
LR 241CEKNTS.

38 http://www.chef-project.dk/
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7z —ifiEO R — N OFE I 14 ORISR E R BN (BAEP) ZET DK RAEICS
M L7 (Murata 5, 2004b).  Z AUIHERANKICIS U CHEE BICE W 2B Siigk SN D IEFIT/N SR E
frC, BEehRS, WAAEZ, WMo B4 Y —78, ThROMRIEEI 2 K3 5. £ L 9 2P 2%
ET D EBRR AN, HEKECHSMER O H 2 FIZ B INWZDIZ, T OFFRORAITT
STWND. 14 K CTEEZARIL, ORI 7 I H~TR 1.5 51280 L Tz (Budtz-Jergensen
5,2004) 73, LT PEEMEITAEIRAR ORI EEE L 0 K 25%IK0 o 7=, XFECZE#L% O sy il A SR 8 L2 %)
THMEIITEETHY (75% T r=0.33, 14 % T r=0.35, P<0.01), $EEARBTING EREESCFEETOR
BUIE) BDEITND Z & DRRIAREENRR SN, FUREEN 7R THOL SR, Bk TR A RS
AOFRIE 2N E S 72, B8E 65 dB (0.1 ms 1 7L A) T20Hz B L 40HZz D7 Y v 7 35 % 45 I8,
FRHANEART A b ) A4 X (FEL UL 45dB) T~ A7 L. BREEOARERFEELa fbo—/L§ 5
7o, RO NIRELZB I 2o7. BoioT —X &y MIOWTHR, R, BEREZ ML
e L, MROHEENRA CHW O NI B A KA & L CERBYRSHIDN I 2 ebiviz, BT
WZITAR Vb E 7 = =/ (PCB) &A% DA FIVKEIRE RL 5 O, HIE S/ BAEP IR 7 mk T
LN AER L FFEORER CTH o7, BEIEE &P MO )7 E 7213 — 07 OFKERIT, -1 THRFEERE &
AEICBIE LTz (P<0.05). 11 #RE & OBEIE S - & LT, MAEAEK THETHY, 7 MORME
EBLAEILThole. FEELICEINIE, RREBSHER KOS LFIZOWTIIFEIRIRE L L TO PCB %
Mz THENFREICEEE Lo 7. 7 RO EIFREIE 14 SR ICBIE SN b ODOK 2 {5 Th o 7.
ZAUE T E N K SRR R O MR TR VE SR T D 2 AR T 508, 14 s OEIRREN %N S o
T2 DI HDREOMEN L U mTREMEN B 5. 14 1% D 2 DM ESAE T o 1 IR RS 2 By K SR E o
BMDLs Dt 5 4 R BEZKIRIEE T 10 mgkg Y TH o 72, 14 RIEREORHICHIE S -+ &
O FEZKERIEFE 1 -V TES IR O LR & BE L TV /2 (40Hz T P<0.05). TII-V TE SRR O LR 1%
2 OO T CRIEMOGRE R L OREITA B TR 7o, EOMARRE R L THRA
IR R Bk 2 R AR EUCSEBE L e o 7.

Zrxar—i#lEOar— k10O 14 mkOFHFAE TIISMAERFE 1,010 AD 5 6 860 ADFEAM 72 kA THE)
FIRA AT T2 (Debes &, 2006). 7 kRT3 T 7oA & [A] U AL VE TR OB PRI B @RS iz
REHL 52 & I i o KSR EE 1E, 8 S 7o Bm oo A TR X 7 + —~ » Af#&8  (Continuous
Performance Test, CPT) D7 4 W —4 v B2 FROKISRRIOR T & OICHEZRBEENEO bz, R
A b UIFFRAS (Cued) 1B HS M A KER & A EZRADBENGRD Sz, R KRIEE I Nb0E
BEFRAE & TR BN 22 D o T Y, PR L OVERE B A OARAG A & B L Tz, IR R INREE o
L HE2Y, HABREEET MR 14 SR ORIERA 27 L5 < LBEE L Thrho7-. PCB
EDORIFFRRITEEBEIE VAR CTRWVEE LIVRE otz 7 e 14 OB RE LT L, 7
% CIEAR ThH o7 I 4 CTHIRSGRTH VT HEHMPA R I N, 207 —F ZBTERE ST T
SOIENTT 5 &, KEBITEE) L IEBOREMI L © o & HIROBLENGRD b (P<0.05), fAEBIEL
PRS2 L SEEMERRE L OMICIIEAE 2B (P=0.051) 23380 bz, BERESTTIC OV T O,
B L ONRA TR RE DR AL D A 27 AL+ 5 H1EIZ DWW T Budtz-Jergensen & (2002) D
Xasd k. e AT A FLKEBOIRIEWINRE L 1IZBE L 2WE ) ThoTo. R OMIRY
DOFABREIIH THE TRV OOEEEEN LS.

Budtz-Jorgensen & (2007b) (X7 =0 —f5R D AR — M 1 0ED T E 14BOT —X i+ 25 2 &
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RV, B XONEEMELRNG Y 27 LEREZ S L KO LA, T O ak—  OKRRE IR
BHE TR B LTI Y (Grandjean H, 1992), M7 CTHEIEL (FI2F 7)) OB ML (- = 0.25). B
F OB (1=0.26) KEVEFE L AERMBENH o712, KA T A DOFLE I TIIEREE ST 2 VTR
Hr STz, — B O G ARV L LARTIR 72 2 7 4 A7z (Budtz-Jergensen ©, 2007a; Grandjean &, 1997).
FEBINEZ T 5 & LRSS SRR O EFF%%E (Grandjean 5, 1997; Budtz-Jergensen ©, 2002;
Debes 5, 2006) (X S AL AT 5 H i 2 kb L7z, PCB W& 1T 5 O T TREIZ KIFET 5
BRFTH > 72D T (Grandjean ©, 2001; Debes 5, 2006), HEEIZIMZ 2o 7-. ZD L, PCBIX
aAR— b ETHATE otz ZLEDLZENEENIRBROEIETH HABEIX, 550
MRODER AT GEEh, R, 22, SRER LOGCEREE) 02X a T L T, 2 OREI
BT p—~v R (T w14 ) & ZERIRE A K OMRME (spacial orientation and operations) #ft
(14 iR A) THE Tholz. FH DITMBIOERO N EMIE R & R FHEEE & O BEIC R IX
THREZERL, AEEIHEEREE T — X OHHAN b - L b AR EMEREL, KWTEEZNLD AT
JVKERIRBHEER CH D Lk Lz, [BEMLR 3% T (ThbbllE—EIC L > TEL I L2EHD
R >0.57) 2ET 5 L, BATERE S 7 = o —HE 2k — MR IR R A F /L K SRR EE & ik ge
EEFREE L OB, AEROAKEE L ABIRIEORERS 258 LW 51Kk 2 5% Cll/haE
S50 s LW EEE LI m L.

WEEE DRERRE (BRMRET — & & & IR R/ i TORFERENIE), RERFHRE, €7
JEIROFEE, B L ORERR/ N O U 2 7124230 % 3411220y Tk Budtz-Jergensen © (2003), Grandjean
5 (2004a) ¥ & O Grandjean & Budtz-Jergensen (2010) D@L A2 FIH I 720>,

SRR ClT = A — b 2 TKERIZEI L THis L72AgEIX 1 DA TH S (Budtz-Jergensen ©,2010). =
DWFFEL 2 DOBHIO 7 = m—HAE AR — M 7 FHOBEHT —Z ZlAEDEZLDOTHY, MR
R R L OKERIEEE DO BIELIZ PCB MK T 20 EMNICEAE Y TIZb D ThDH. MEROIAEN 2 DD a7k
— "D T =X T O THE LTV DAY, PCB IREZEZRE L TORWBEIZ SV TIE 2 ak—
FlZ 2 LTS, ZbofERIZar—F 2 O 7EEOMEN 2R — b 1 ORFEROBIEZET
FEE I DOERERMET D, ok — b 2 THRIE SN BRI (RITEIRHME S AT A, T4 H—
o7, CPT OIGKER], NA N FERfRA, Wechsler HIEEMR AL (Wechsler Intelligence Scale), 77 U
7 V=T SEEFEMA (California Verbal Learning Test)) @ 5 5, 7R A b VRIS DK ER & D £ 0> BEE
BT DREROBN R — 1 OBEL ~H LT\, &5IC, CPT O ORI (RUSHH & a2l
DORER) RSFEMEFE (BB L OEMIEIE) Nadk— k1 LR CHFROREEZ R L. Zof@mizar
— 2DV A XIS N (FEFTIZIZ A= 1058900 A, 2AhR— k22005 160 ADOT-E LN EE
b)) O TRBITHS. PCBOHYEFD (IED) ZFEIZOWTIE, 2 20akr— Ty —Z 250 L7
b DO THNTRE R Z 7R LTz, PCBIL EDREBHEITE & b A BEREELZ RS R0o7-. LirL, /KL PCB %
BT VCFERFICE D 2 &R A b R A T OKEBOEFRENIA 2.1 225 1512 L7z, LI - T,
PCB DA & RIS 5 Z LT EE L.

Jig R SRR EE & bR TE) RIS & OBIEIC KT 2 B Ve PCB IR EE O ASHEIZ OV T, i, &6
72 %idrm (Grandjean &, 2012) 23 aAR— k1 @O 7 RREICSINL72I2IERE 923 AONEH; f.H PCB #4
D172 PEIZFESN TR I 2 biviz. JRYEH PCB IEFEIIAR X N VIR A O A CTHE R A OBEN /R
INTe. THEREDOT A RNy T U =76 O EEIE IR E T CEE) & SEEICB D 2 BRRIC OV T

8]

R
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HEEFEAWCTHTS N7z, PCB OFBIIFHVAERTHY, BIEHKRIREZREST 2L X0ICHE
STz, RRHIKERGERE & ORLE IR R H PCB IR 2B L THAETH Y, Z OEUREITTIEEE)
MUz, FED1X, UETadR— b THlE Lz A FLKREBOMBEFMIL PCBIZ L » Tixiil S e
Aam L7z,

Julvez 5 (2010) (7 = —#EOar— bk 1 BIED 14 EZREORAE T, CPT ORRFEHRLE D A
— FEEBROFERZ M L2, CPT-t v b EUGKFEFEE (Continuous Performance Test-Hit Reaction Time,
CPT-HRT) &AL HW O, R332 B 2 — 2 IR A ORI IS U TEZR 2R 0B PRI RE O
R L SNz, ZOMREITERRM, EE, EBOMELIMMNT 5. K&K 728583 2 - o EERY
Mra Hvy, CPT AREEICEL U 7=l Ve A TV KERIRER IR LT\ e, 3 BEEEOS A (1~2, 3~6,
7~10 43 HRT FE5) 1ZHUVITERWVAHBIR & o 72, S8 AR R OIR IR R B O BE 2 & T & iR
ENDHE 2 FIZHAT A F KRR & OBEIET > 7. 8 2 MO RIT, EEEE & B R R
ZAREHI L7215 CTh, MV A TV KRR & TR < B L Qe 2 3 MHOSRIEE S O KT
HEEOHEIEEZZDILDD, R A F NIRRT L b o & bW BEE AR Lo, A Y RO KSR
(FBELTAL 2 e Wi 1R O KER) 1B 70 B EAE S 2 R S 7o 7.

PLEX Y, JECFA ® PTWI #%/E (FAO/WHO, 2004) LItk D7 = v —& 06 O 14 F-H O1B8F & FHigAT
IX—E L CHRIZEA A FOLKERIBBE O G EREEZ /B L T 5. IR VTIRREE & A 2R RS AE & o BE
X4 CTHRBIAELREDR, 95<koTHY, HAERBRERHTE L IZBE L T\ o7, BERO
HAS BB L HIE IR D D R IEMEMEIL 7 = 0 —§8 B OWFE TOMRE M Lo BEIZASHE L Tz aTRer:
HDHM, ATFIVIKIBOFEEL 2 FRE F TN STz EHER X7z, MR RS AR 2 Bk <
R BOIEOFB EN LV /NS akR— |k 2 T 7 @EHCGEHMli Sz, ak— b 1| TOMRENE
ELKIRE ORBEDFE EBNFERZEMNT DO TIE o7z, 7o —@FEOar—F 1 B2 22—
TR 9% & PCB IREEIC L A KX R AAGITBO Lo 1oy, EORMEIZ L > Tak— k1 TKIER
BB KEHE SN TV D ATREME TR S o7z, 3R — b 1 TO 7 ORI ERED, Y
ETOSIMENZ DWW TR M PCB OF 7= 70k R A2 M 2 T 272> - Bl TlE, PCB 2358WASHEIK - T
HoEIIRENR Tz

B. fIxl

TA TV NIFREIC LS @B I ER (R & RO M) Z8BEL, A0 D 80%LL Esdie<
Eh 1 H I EFEREARSE L TR Z 2. MFEHABEOBIUIH THD. A v = M IFIEIC
IR & 72 TEMKEEYIEIT 72 <, PCBIREE LKW, MEOHGEEIZD 720 (Myers 5, 2007). /K ERIREE
ENRFEFEOMEITEA 2D 3 DDORe D AR — M TS, Tt A v W NERE A 1
v MR, EMIE (BA ¥ = W/ NI EMGE, SCDS), KEMTE (B A > = L/ NRFEERENTE, SCDNS)
EREEN TV S,

TA T VOETFE T 0 Y = 7 M 1980 AT E Y, A 7y MMFFEICIE 1986 4 TREVLKY
800 FEASIM L7z, /A 1y MIFFEICHES, EWFEN~~E T 1989~1990 F-2 Rk 779 fLAEEHT-. E
AR B T AR RIS X D IR VLA A F LK ERIR R 03/ N ORI RIS A BB E RIET I E BT S
e Thol. TEBIT6 » ARER TSI L7z, RBUTETY 12 BROMEBBHERAZ HE LTz, IRIE
H A TV K ERMGE R T IRIF IS OV REBL O B SRR & L CHIE Sz (B 6.9 mglkg, HEYERZE 4.5
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mg/kg). EaB— ML 6, 19, 29 » HBLU5.5, 9, 105, 17 M CREHRIEDOKRA 2% 1F7=. JECFA O
2004 R CHWS Z L DO TEREBHNI IS TH 7= (Myers 5, 2003). &R, Sif, olE, &
g, MRED, THORELRET L7 A My T U —OIEEEZ RO EIFET VTR Lz, &
FHHIXZINDOT —Z XEMICIEVEHIKEBIRTEE DD OMRIEEY 27 NFETDH LWV i a L L7
WERERR LT, 9 MOMITHERIL, (7 = —HAEar— MFIEN D OFER & ) PTWI iR E O JLik
(FAO/WHO, 2004) & L THWOILZ 5.5 EOREREZ MR LT-.

3 O H DN 2k — MIIEREF OS5 R FIRREN KR O MR EME 2 S L 7= ATRENE 2 i3 5729
[ZRRNL S 7= (Myers 5, 2007; Davidson ©, 2008b). 2001 41285 1 R U A A X — D4k 300 ARSI L 7=,
SN & HERS, R OBZ L MR, 7L 6ok, IR REIK SRR LRI T
TERBOBERAKE L LTHIESNT. 7L OREITHET 200 LR W RER 11X 28 1 THRILS
N7 REB O Mg CHIE Sz (FRRIRRE AR V> (TSH) &Y 1 m %2 (free T4) THIE L= 3
UROIRAE, BROAREE, B LR D RHESM TS (PUFAs)). REBLOMBIUILTIE 28 M ToO
14 HEIZOWTORFERE L ki< 4 HMORFETE (BH 2 B E#EEK 2 [B) THESZ. BF
P ) CEREIIAEFRENOHEEL, 2 SREOMEBGEHIE LTHW:, BEZHIXEYY 9 B0
(537 g) ZERL T\, BEOMTIEMICH N BEZO KRR EIL 5.7 mgke (#PH 0.2~18.5
mgkg) Tholz. FEBLDOFEILS, 9, 25, 30 » AB LS CRAEINZ. ERFEREILIBLIY
30 » H T® Bayley HLII R EMR AL 2 i (Bayley Scales of Infant Development-second edition, BSID-II) T,
RN PEFEAE (mental developmental index, MDI) & iEENFEEEFEFE (psychomotor developmental index, PDI)
D2 REEST=. 5, 9, 25 » HOBMBRETIEIBAICE VL LI-RELZB o7, ThbiEs B X
W9 ATE I 7ebivi Byt 2 HE 3 % Fagan FLLHIEEM A (Fagan Infantest, FTI) & #RF8HGLIE
(visual recognition memory, VRM) # & T HHEHF T XA L THo7=. FHE, B, FE, vV—F%F
7 AEY ZWET D A-not-B AL & EIEZE M A& (Dalayed Spatial Alteration test) (%25 # A T 7
oY gVl

LIRTOFHiT (FAO/WHO, 2004) LI, A & = /W/NRFEEMIED E a7k — MTET 5 &0 OFEHFENT
ELEBHIZE B R DBHFERICOVWTHE L TWa. IBINOFMTO%SH L 2006 FF£DOUET (FAO/WHO,
2007) ICHFIH &, ENHIFULTOER LR 24 I2H 0. S HIREAR— FOFRBBRINZ. £
NHIEFETFRTHEEHITR24 ICEK LT,

FAF—F (BT IVDRTEEITE)

Davidson & (2004) [ZRGIEHANRRE & 19 » A W OMEE & OREEIC k- DAL RBREEK 1 OR8N 5.5 1% C
HIFET 200, £7219 5 AR E 55RO FIC—EMER S 5 00EHRE Lic. EEOIE, 55
IZBWTHR OSBRI ERIC X 5/ S e B I O BFFeRE R & NI — BN 20 Efkam L, #t
HIICEBERERN A ONTZDIIBIRIC L DA L& 2 7.

MR LHE SN2 2D ORBIEEICEREZY T, 19, 29 BB L5555, 9o Ear— MRz
e R 5538 L7= (Davidson ©, 2006a). FEEEFEEZ2 WV LEREFEEL (1Q), FIMAE, +217HE), SCEOWE
FE &0 BRE e RRABERE SRR ST, BoE O AR OBREE D BEIC AN, ZORER, JRITHEE
&R L ORICAE R BEIIRD b oz, FLak— b OildEOHEWNIISE & FEE, FEEREE
3558 (HOME) &R ysikiE (SES) D X 5 7pdt & 70 5 R S T BEIE & A EICEE L Tuhiz,
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9 FEM OBHIFE R (Myers &, 2003) 1%, Huang 5 (2005) 12k~ T, MaEEARREER O IERIEIED BE S &
HINEDRETT DT RO BREEZE X722 I NT A N v 7 INEET V& W CTHEEENT S .
Z ORGSR, IRIRHIOR/KIBEE & 1 DOMRA T 725 Grooved Pegboard FI| & X 27 (GESENEEE & ik
DA & ORNCAHERIERZOBEN RSN, ZDOFTFILIC L > TREEES 12 mgkg £ TRET
BB, TNLETEDLT N THLINEERENREIN. L LURHEEEITE. 20T — X TR
(Davidson ©,2006b) HIZERK LTV D,

Myers & (2003) (2 X 0 #il S EEREICHIO 7FEEE A N %, 9 AR OB F1231F 5 BMDL %
233 B A7z, 26 FEIE D BMDL,o DR B KR 20.1 mgkg (R AT 4 > 7 ET /L) b 204
mg/kg (k-power E7 /L) £ TOETH -7 (van Wijngaarden ©, 2006).

JZ MR — Tl o Tl REME 2 BB+ 572912 Hang 5 (2007) X 9 M OBHME 2 ER A
(regression tree) {ETHMENT L7z, FEHOIZE D &, KRIL Myers H (2003) (ZFLE S A7z LART O TG
EXFFL, BA vz bEak— N TREH A FAKERREOREIC-BEOH HBMIT20 2 & 2R
L7-.

Thurston & (2009) |3 EEHEIE ~DIREFEEIC O T, k& e BB OXERL L 72 RE (R, i) %
ERT D DI ALBIRIR A A XTIV a7, ZOFET, BIEHA FLKERTE L 9 kIl
E ST 4 SEIGRAN, FONE, TEE), HRTTENICE DA ORI EIFIE (Myers 5, 2003) & O BEE
DRET STz, BH DITAEEIR TR LB L0 R L AT o A& WG Lz, B a T
FEwmARMEICEREZ S TTRY, ZOFBIIE L ERITA .

RO 9 EEIRFRAT CTIE, ERIDORERRE 18 & 1 DDIAFERICE LD D Z & THRERIEIZOWV T HEN
LTEFr AT ¢ v 7Btz 2w, JRIREIA F KRR & FEEE & OER W2 & %
7~ L7z (van Wijngaarden ©, 2009).

Davidson & (2008a) i%, 10.5 %V A B & i AERRE O 15503 5 Bender Visual Motor Gestalt i #¢
AV, BEEUFSHT CRIEHIKERIEE & 2SR & OREEZ T2, ZOREIZT = —fED 7
IURAE TP TE Y (Grandjean B, 1997), L bR CERAEZHEH Lz, 7272, 7o —if5te %
720, BRULHA A FOLOKERIETE LRGSR R ORI A B BEEEZ RO o Tn. RBINE TIEA TV
KR & FAEFRRES N & OMICA B R AOBE TR Sz, BEME BARESSORE W 1 ADsh
IEZBRET 2 E A EMHRITIHA L.

S 512, Davidson & (2010) (FHEFEZFHE L CHEIMADNG WD ET D X F L KERIGER & BhET 5
DR LT, FERPEEIIa A — N 643 4D 95k & 17 RO A ¥ = VAEEREHE PR O R
Tholo. BIMOHTIEEA v Eadr— FD 5 HHllkFER (Southern and Eastern African Consortium
for Monitorin Educational Quality, SACMEQ) % 9 i&RFIZ 21T 72— (n=215) TH Z7ebiviz. EREIFIHT
Ik -oTC, TRIEHIRER L ORI ORE L b 9 700 U 17 B ORISR L 22~ 72, JRIE
Hgg% & SACMEQ RER1G M & DRI G A E TR -7, L, FLOBREIIE - TORESEEEL T
Wiz, FHEOIZZOFREFRATE S, I LR R CTHRBLE L R LT

BITIZ 72 > C Davidson & (2011) IR EHI A TV KERIETE & 17 HBBR 0 27 ERIE & o B 2 #iiE
L7z &I n=371~462). Mt N> T U —IZI3 o0 OB IEM A & AEEOREITE 2 1E T+ 5
RENE N TV, HEHEIT TII R TOREREICOWT, MEORE THW - RBER OM, Kt
DA FIVKIRIRETE 2T L=, 27 ORBEED > H 21 <, RIEHRE - OBET RO Rho70. 445
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FEC O IR R ER & BV 50 (Woodcock Jonson-TT 253 # 15 4%, Intra-Extradimensional Shift set on the
Cambridge Neuropsychological Test Automated Battery DRI TE DI T, 4% T O Il B A5 B 5L BET T
ROV ) L ORENRD bivlc. WBRBIGRE & A4 v ot T —~ OB DN R ARBE (1~3) T
b2 Z & LITHERBEITERO b, IBIRIREE & 3 EILL BB Sz 2 & EIIEBE T o 7.
FEFELIZINE, BURAGEITAORRRFBRZLEE L TBY, LAiOERFERRFICED 5T -
WE—HT 5. fame LT, RIEHIKERE L 17 ORER R E OMICAEZEL RT L R—HHo
DG —F TR

REALF—F  (C1 > VP RTEERZEDTE)

Davidson © (2008b) L&A > = /L/NEFEEEFRFEMIE (SCDNS) D =aA— hD 9B L UN30 » Hilsld (5
BFEIE L BB OTEE L2 7 £ n=229) |2 BSID-Il #8272 57, FEARWZLMNTIE A T VKR, REEO
FENE (EMEIC X DAERE 2 BT — 2, B8 @ TSH, n-3 PUFA C& % DHA, n-6 PUFA
THDHT 7% FUBE (AA) BLUEE) &+ &1 0 BSID-II 05 & ORI 2 et U7, k&K% k4
LDl RIEHIATKEEE 30 5 A D PDIf54 & ORIZAOBE (EfteRE1%-0.55, P=0.04) Z/~L7-.
BSID-11 155 & OB#IE, SV A FAKEBOZOSE (FRHIER L CHE] &L SN2, [ERERE1E-0.44,
P=0.07) D WERERTOEA L LITHETRNo72. 5, 9B X U25 » AIZE 27 > 72 BINEHE CIk
R IR HA A F L KRR & O ERBHZZRO R o1, EEH DITRERIE & A F L KRR SR L5
(RIS SO H NS BB L2 L fam L, BB VA A F L K ERIRFE 1T L 2R B D Y A7 2 HEtd 5
TeOITITADRE LR R BEEFORSEELZETOULEND D ERE L.

FRERICak— hOF—4% &5 L7z Strain © (2008) 1%, 7Ef 28 # & A% 1 B ORH O Mg+ n-3
L n-6 PUFA @ 9 35 LT 30 » A W 0B F AR & 78R EFEHE (BSD-II @ PDI & MDI) (ZKIET
WEZRE L. S OOEERELTE LIEHEERET ARV LN, E£7 /L 11X DHA+AA, ET /12
X DHA+ A %X X2 g (EPA, AN n-3 PUFAs OFFEE L L CO)+AA, E7 /L 3 (% n-3 PUFAs
(DHA +EPA+0-U / L % (ALA))+n-6 PUFAs (AA+ U / —/Lf#E (LA)), 7 /v 4% DHA |54 5 AA
DLk, E7 V51 n-3 PUFA (2% % n-6 PUFA DA% L7=. Davidson & (2008b) DfEE L 721,
T L TIE LA OREIKN 2 {5 Lo Tz, ZFORE, REBIMIE O n-3 PUFA 1X 9 » H#i® PDI
BSICHE R (P<0.02) ZMIELTWe. RO n-3 PUFA EA BSR4 5125 T PDILAAITE L 7
> 72 [AERIZ, 9 % H @ PDI 15503 n-6/n-3 PUFA LbiZxt L CAE 2 & ORE#E Z R L7z (P<0.02). n-6/n-3
PUFA k73 EH9 % & PDI 45030800 L7z, 9 58K 1V30 » A TO MDI 54585°, 30 # H @ PDI £ U2 1% A
FAKBIFFELTEL TH L2< TH, PUFA OEIFIREIZHEER b DT o7z, B b BT,
FENTIZRE VLA A T LK ERIRER 2 3 O TR b o & b iAo 72, 30 » H D PDI f54 (9 » H @ PDI Tld72
V) IZENFRESHTIC PUFA %5 O T2 R IR VIR ERIREE 238 2 5 LR N3 2 AR B8 (P<0.04) 235890 5
ni-.

Stokes-Riner & (2011) (& Strain & (2008) <° Davidson & (2008b) &R U7 —& & 72239 » H & 30
h B OBRAET — 2 2 JIEIC TS, 2 BIOREOEANOREZZRE TE 5E7 /L CTHRE L7z [BRIE:
FEERIZ linear mixed model].  Z AVITAR ] A F/LKERIEEE DS 1 & 6 OIEBNFEEREREICEET 5 & W ) (G
EEDISKMT S, RO ANT—H R EH Lz, EHICRRINZIR— A ONDET LD, A
FIVIKER, PUFA, HZEEO ENFI2ITERD 9 » D 30 5 A~OEAGIZEE L 7= OG0 vl Hg
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E IR ol FERIT, FBERESKEIR L + & b OEEEERKEE (PDIfGR) &ICABERADEENTD bk,
[RIFEIZ, £EBL n-3 PUFA (DHA+EPA+ALA 72 L DHA O A CHITE) & a8 EMEEE & Of 5 72 BAFEIRR
nROLNZ., EORELFELDRRICH > THEICEL LR o7c. FEBDORZEITHT D n-3
PUFAs OF ERIEOBIH & A FNAKBOFERADOHEZ G HOE T, BEMA FKEIREDOH V1525
WBLZNRT HBCITRBORBREZFET ILEREZRLTND L EELITE X

Lynch & (2011) [ZRE 2R — FD 9B LU30 » H R BSID-II {515 (MDI, PDI), MEREMIORBIESE
AERIERE, 35 108 Davidson & (2008b) 2NRR72 5 DD FDNKIEFIT L DR ONIELRIE L DA HEMN %
RBELET LV TRET LT, 5 DO54FE5E & BSID-II 545 & OBIEN X F LK E OB A TE
b 50%, = ORIFRED N EAEME T & L TOEEZD A F L KEKBEEDOREKE LTET 5L
B2 7-. & 05D FEMIIRBBE A T VKEO IR ERINE AT I 0 2 H) TET VL
L7z, Z OREHRNT OFERIL, A FVKBIRZEZEOHIMNITHRE LOKREETHSH DHA OFEEEZRK-TL
FOZELLEETHI AR L. ZOFTRITA T VKBIRE RN L\ E 4 50 BSID-IHEE (9 BIW
30 # Ad MDI & PDI) T biv/z. REREZEZKEN 11 mgkg T, 30 » H T PDI O EIFFREDOME
TIFXA LY, DHA IL BSID-I 55 & EOH A RS e 2o 7o, FH DIZREIFRE OB EHEE I W
TRERNATY X% OEBEZKIBIRE 11 mgkg ZBX DMRENDINT L 20 L7=. DHA X 30 »
AWRO PDI SR & EORREEZ AT 5703, EOAWSEEITIRBOEIEZ A T /LKBIRFE DK 11 mgkg Z# 2
% LRI A FOLKERIEERIC L DA DOFEBITITHLANIND EF 2 bivd. Z @ BSID-I #54%£1% Davidson
5 (2008b) DT CTHAE TH -T2 LITFFET XX THDH. ZOMNTICHERIX, DHA O BAF 258 ERY
BTNR IR A F L AKERBREE A Z DIV S 2 ZENTLE D ARtk 2 R L7-.

BT, B 10 OFEIEL L ORERE N YT V=R ebiviz 5 BN HEE S L7z (Strain D,
2012). ZODOREMAEIL, WMHASL T4 =2 v 07 (Fl&F & O, RubFsh iS55 R EWET
IR S RS, SERRENR AR, BEMEFAES ) 1 X 5 558, Woodcock Jonson HTREMRAT (ST iEa8k & I
AI#H), Child Behaviour Checklist DfTEIZFHHIL7=. L LD IQ 1T FFEMFE (verval) & FESREMR
& (matrices) 7> 572 % Kaufman 5 FIEER A CHIE L7z, MAEDOIEEE & fix OMEGE O REL PUFA RAE
& OB, MRVEHIKERIREE 2 5 T/ 8 F e WA BIIEREEIRE T L CRE S, fEEl PUFA RE
EIHE LI WA I OW T B IR MK ERIREE & RS EE & oS A RE Lz, WIIC b A EZRBEED
R BT, FEFELRET D AHEEM L oo, RbFSFESAITRBLO DHA 3E< e D LA
FEAL, BBRAADGESRDEET L. HATREZLLELT, REAR—FDOIBIL30 5 AD
FEA & XTRRAVIS, TRIEHIA FAKBITIEOEEIE L L EOET AL THORERBEN RN -T2. FEED
X Z DT A% PUFAs % ifi#6t% % O X 9 7o B A R L7= Z & (Strain &, 2008; Lynch ©, 2011; Stokes-Riner
5,2011) EEESITEBLR LB I Ro> TR,

Z ¥

BT DL, BA v WNEREN RO ak— hD 454, 105 4, 17 FBERFZEORE 2 (a7
FLTH, IRIEHIKERIETE & R ERIE L OMIC— B0 ® bl e R 0n o7z, Zoak—hk
Tld n-3 PUFAs OFREIT (FNHEZHIEL TWARN-T2120) TERhoTz. RERFHTLWREEIT/NS
KEAR— D (BA Vo WNRFERERIR) ORRNPO LI E NIz, ZOH LWRERIE, R
n-3 PUFA JREZZIET 5 &, IR A F L KERIRER & 9 35 KLUV 30 » A o ss iR & ofica o
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HORIE S L7z, B 0 155 M REBEEZ 2 T VKO LRk CET b Sz, ZofERIT,
A TFIVKERIEEE L~L3 BN D &5k LA & Th 5 DHA DA SHEN KON LBEA R L, /)
\F D NOEL REBLESZ 11 mg/kg MBI STz, Z OWFZED 5 FERLEBRNT X 0 IR WIK SRR & F = 845
1L ORICAEZBEITGRD Hd, HERORH DHA &t #ai 558 & OMICIEOB#EAHE S
7.

C. fbibhg
BTl A7 KREE A 2 48— MFEOMIZ, WO 3R — NMIFZE & B ZE D AR S TS, £
NHOMEELLTFIZHRN, FR24ICEHILTHS.

MR D |E M & & DEEDYJETDRIEF

eI R W KERD BN I F X DX F 7 THREENTA XA v FTHRE SN, 201+ EH72HIX
PCB (26772 0 DR IRMIREZ D D > 7. 109 ADFE % D 5 5% TOMBEENERED 7 + v —7 v FI3HE
ST, BRITHAKER (IS AR KSR D (i EH: 15.9 pg/L) 133675 LiEE O 525 2 EICA BB 4
RUTEM, MOBSEED SOSKERENIZBIE A R 72 0v o> 72 (Després ©, 2005). T i K SR FE & BSD-11
OATHHEAECEE R L OVEE) L~V BT 21TEBIRIC LD/ R & OIS, R SR Z2 % DA 572
FUFIERRD 72 o 7o MRITE END 18 ADT &S TR BN RF S 4172 (Saint-Amour &, 2006).
IS OEMITRTAPLC L 5 ST, BERAEHEPOCHE Gk TE 5. = F T & 3 Bt (95,
30 BE N 12%) T3 sy (N75, P100, N150) Z##E L7z, =2 M T X B 30%TD P100 K OIS,
ARAEFER 2 R U 72 AR R S AT CE S K SRIRE & AR R B E 2 LTV ehy, MoRlE TIiEEo b
N oo, ZHICH LT, EREOREDOE D BMICHEREL SRV MOZER = T A L 95
BEUV30%TDNT5 & P100 IZ2WTC, F-EHDBIEDKERRE L BIE L Tz, S HIT 116 ADA XA
v FOFEH T 1 ERICHER OBR/EBAORENS Z b, BRIBREYGE DT TR MK ER & SO
WIEAE, N1 3 OIREEE R & R AE (2 B SRRD S, 2 O MBI s\ B R 23 RS 0 F O AL ER |2
FAE TN RME S 47 (Boucher ©,2010). & HIZEH © IL/KERIRE X Go/No-go iR O S 1 X B+
T, TR VIR SRR R (TG SRR IR DR O D BRI~ OBEICH B R AL BN AR Lo 2 L Wi
L7 (Boucher 5, 2012).

Chevrier & (2009) X, 77 /D 3 DO n=253) &7 TV AFEXT F D 2 DOF (n=142) OT <>
VRO T~12 5 DF b 395 N THRTEZZRIBgRE 2 a9 2 Bl 98 2 d5 Z 72 o 72 Stanford-Binet Copying
RAEOH I REX, 38XV 2RICOREEZME E CTRBINICHAT HRELEATND. FE HITK
FEREAGIC (AR T 7 /R T 72 WO A BT ) D D Wi A F— L&A L, A a7 5o & Fil
MHREE FELDBBN LAY DZ A FITONTOFRERD IS & L. BEKEREITTFELD 95%
EREBLD 68% N LHGTE L. ERBEEFIIABRICIOIROERE Cho7o. BEKBOMKRITIREN
SR ORI T D52 R anTc. BBlE T+ ELOREKBIBEOHEILT 7 AHXT T O
F (=0.09~0.28) DN T TP NDR (=0.50~0.57) LVIEN-T2. TITVNETTURAEXT T O
BT = ZIZOWT DGR F & i3 U7-BURHT T, BEKREEIIRER L b8 2 DO T RE (B
BT my s OfR) LICAORE A RE LTz, fERSAICHER] & KBRS & & O EAEIT R o 7.
FHEOIZE D L, BEAKIED 10 mgkg DD 1 mgkg D DFIEDIEILIL Stanford-Binet Copying R A7k
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FEOARAF R D BT 2SN 5. IBIEHE HAERDOZBIIDEETE o7z,

MR DL e D13 E i & & D DL JE TDBIEF

Oken © (2005) IFKE=2A—FDO—HTH 5 135 AD 6 » AT, HRZBIFLIEMRAOH TR HIS
IZE > THROBIMEZRTFT LTZ. Z2EICAZERL CWERBIOTI3FAEEBRL TW o201 &
D IRE BRGNS BN o7, ZOBBIIREOBEZKBEZHET L L LB Ro-. Z0OH
FELTETIVC, BY- 0 AL 1 RO 4.0 SO & BE L Cuve (95%CT1.3~6.7). FEBLE
ZKER 1 mg/kg O EFHIRAERG RO 7.5 S L BE LTV e (95%CL-13.7~-1.2). REREBZKEDVE
1% 0.55 mg/kg, #PAIE 0.02~2.38 mgkg THo7z. [FMLar— oL ZHOTEH (=341, 25
<HIEID 135 N &G Te) % 3k £ TiEM L, J8# % Peabody Picture Vocabulary i 2 & Wide Range Assessment
of Visual Motor Abilities (WRAVMA) TH#E L7z (Oken &, 2008). FIEEICZ L 2 EDOBE & IR VL HIKHRE
T L DA DOBEIZOWTLIRTOMFZE & [F U3 F — U 03 il i, A ENER M ERK SR FE DN HIE S 37,
A DR ARSI E N i K H ML DOFE (> 9.1 ng/dRIfLER g, Z D adk— b TlEB X FEEZKEE
FE 1.2 mg/kg \ZFHY) O THRIBEEZ REAE RSB LTz, 5T A FVKERIBEE & oREIZD
WTOTFT—FZREL TV DI EY, FRPABIROAREED L > ThoT-.

FREFEE L IR IR PCBIRER ICE R A Y Clo A v 2 U AR ER (n=212) OAFZEIE A T /LK ERIEEE D%
KA S ey o 72 (Stewart ©,2003). LU, I PCB & REEEKENRE & OFERAZHAEHD 38
H H OFFAERRERICKH L TRO LN, 45K TIERONR1oTc (S 137 AR AAERBEHIH
WAL, FRENEREIL McCarthy General Cognitive Index THIE S/, FEBIEBEZAKEEOHIAEIL 0.50
mg/kg TH o7z, 9 mFHIMRAED 183 ADF TR I bi, £DOW 145 AT AF /ALK E PCB )7 OH|
EEDY D o7 (Stewart B, 2006). FRAIIF £ 6 DU OIEIE & IHICKHIET D52 &2 L. R ERE
KRERDMEAG R & A REICBE LT Y (PCB R 2 %3 2 [Al)FE7 /L C P=0.03), f:81 PCB & [k CTdh >
7o (REBLEEZAKZ T L T8 P=0.02).

2001 9 A 11 HRIZAEN =2 —a =27 O+ &6 151 AL & R OKET —2 2 fF LT
W Zo%EMT 12, 24, 36, 48 » ABEFAAN S 2 b, R KERIEEE & BSID-IT A5 R & o
BiEIE 36 » A @ PDI 5RO T & OBE (n=111, #EYFT P=0.002) LIAMIIEEED O 3 [BlO B A
TRO LN NoTz. 48 » ADT — X T, BAEEEIKX T (SEThI Wechsler Preschool and Primary Scale of
Intelligence MRALC) & TN AR LA LIRS 7z (n=107, P<0.001). ZDOET /VIERS 7=
HREHIZH L TEZ B BALEN LT E T2 (Lederman 5, 2008).

R—=F 2 R0 Z 7 7C233 NAOHAEaR— N CTOEGIRIRIFTE & L CREBSID-IN MR S 47z,
36 ADOTS 1 B ORE CRBEBIEICE SN (E). o018 b ORBUIRE () BEORE
BLE 0 R oI TP OKERS B o T2 (AT 0.75 vs 0.52 pg/L, P=0.010). [EAEOZE IR KR TH A
BTS2 5 72 (Jedrychowski ©,2006). Z D =idk— MIZDH% 2 5% & 3 mOMADEICL 5 H B
L7228 (n=374), 1 B COMERITMHER TE nolz. 2L 3 MOIBHFHA T PDI & MDI O34 5 72
B 2 R I 7225 72 (Jedrychowski &, 2007a).

EREOAFFEIZINZ T Daniels 5 (2004) (X, A FUADT VA M TORERAKT—EDLDFED
1,054 4 THEGET L, FERAF A O S 1T OMEIR P AEIE O 2 S35 BEIiC >V TR BEITERW
0dds bz R L7223, MR O /KERIREE & OBIEIIFRD S Lo 7z, BB, JH M © 7 < e
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VBN, MOBFIE L DR ETH S .

AARANDOREWIFTE T, TE 6350 7 ORE, BFREREO R EEZDITIRF O REBUKERO MR & L TR
ENie 0=327). MHRHEBEEZEX RO TIIEO N oo, ZOMRITHERERE, 524, W
FEE), SOGKREH], BEMEAEREE R AL, OENOIAEE) & AR O R SRR & IS 2 B A
R &5 72 (Murata 5, 2004a). FEBLO BERKIRO 1 EIE 1.63 mg/kg (0.11~6.86 mg/kg) T -7
T DT &b OBERIKEREIL 1.65 (0.35~6.32) mg/kg TH - 7=.

fig VK SRR R 36 K OVRIBER D, KA - ZEMEREE (ADHD) (2R3 21TENC K3 2 BE 2 K E ~
YFa—tyVMN=ma—_y K74 — ROHAaHR—F (1993~1998 FIZ5E) CTRIFET VZHWNT
e &7z (Sagiv B, 2012). HPER 10 HEEIZERIL L7 BEHESE (n=421) ORKEREZHE L, ik
fH 045 mg/kg Tho7c. BEAKPL 8k COWE XM, LHYEL ETe ADHD ICBD 2178 & 1A ER
HAFR® H 72, Conners Rating Scale-Teachers & CPT SUSKFIZ DWW T, FHH 51X ADHD (2B 5178
DWbz TR-HOMIE] # 1 mg Hgkg 2 ED7-. £DO—F T, | mgkg K DKL~ THEMNIZ
KERIERE & ADHD (B 2178 S ICAOERRD HiLiz. 61T, HONOREBREIZOWT, B
TR 2RO Hivlz. ADHD (2RO 2ATEVRFIC 28N - BEMETEN S L C, MBI RAER
WZBAHET 5 Z ERRO .

HVERF D5

AAROFEN 498 ADOFFEIE, 4% 3 H OMEE & REBIBEZKER (L2 0.29~9.35 mg/kg, HHRAH 1.96
mg/kg; Suzuki ©,2010) & IZHERBE (P<0.05) % A L7z, Z oBEIERFRS>HT TREELO PCB L
NEFE LD THS. RO ITMEDOBREZTET D L REL Ro72D, MOAHEERIT A
D 9 DR FITHER EDOIE Lo,

HEWHLE A £ 384 ADA% 3 BETAEN (R EZKEITEMEY) 1.2 mgke) OWFRIL, R
DIKERIETE & FAEROITEOBEZRF Lz, BT, TEHAOMEE L LAV EOEGIIn Y AT
4 v ZEUFET AT, BEUKEBREEAEICHEBEL TV, ZoBRELLCEEO LT, FmEiB kL
OZ B EEOIEIZ OV T HRO LI o7 (Gao B, 2007).

e DIBHEDIIFEIZH TS kFiak

PHEREIZ DWW TIE, EBODNDOWIIEN 7 = vn —sEHE A V=D Ak — P THE SN2 L0 BIER
EOKRGETE L BT 52 LA R L7z, Lo, [KIBERZEOLERGIIERELET 2HERERIEL T
W, I, ABIOAREEL RINTWS. fiame LT, ZhbOfRITE-FERBRRIIET =
0—if G0 A o LV OWFRIE EERT HERITIRAE L.
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& 24. JRIHUKIRIREE L7 &b ORI IS K Oh R E

B 98
R

RSB DT — 4 O

Author Study design  Study Ascertainment of mercury  Outcome Results'® Adjustments for confounding (or case
(countrv)® participants concentration matching), fish, LCPUFA, SES5, etc.
Faroe Islands
Murata ef al. Longitudmal 850 children, THg in cord blood: GM BAFP Increased latencies II and V by about Age, gender, PCB exposure (from cord
(2004b) cohort study, age: 14 years 226 (IQR 13.2-408) ugL 0.012 ms by doubling in cord blood Hg  tissue of 438 cohort members)
Faroese (highly correlated to concentration. BMDLs similar as those
Cohort 1 maternal hair). obtained at 7 years.
Child’s hair Hg at age 14 vears
THg in maternal hair: GM associated with prolonged III-V
4.22 (IQR 2.55-7.68) inferpeak latencies.
mg'kg. The results indicate that some
associations befween prenatal exposure
THg mn hair at 7 years: GM and neurctoxic endpoints extend imfo
0.60 (IQE.0.34-1.24) the teenage period
mg'ks.
THg in hair at 14 vears: GM
0.96 (IQR 0.45-2.29) mg/'kg
Debes et al Longimdinal 860 children. THg in cord blood: GM motor, attention. Prenatal Hg exposure associated with Age gender. maternal Raven score,
(2006) cohort study, age: 14 years 225 (IQR 13.1-40.8) gL working decreased finger tapping speed, reaction  domucile.  maternal  and  paternal
Faroese memory/executive time in a CPT, and cued naming, but employment. time of the day at testing,
Cohort 1 THg in maternal hair: GM function,  language, associations were weaker than at 7 used language, computer game experience,
421 (IQR 2.53-7.66) mgkg  visuospatial and vears the participant's grade in
memory functions and school
THg in hair at7 vears: GM mood status Prenatal PCB (cord tissue of 438 cohort
299 10R 1.71-6.20) members) was considered but not
mgka® statistically significant
THg m whole blood at 7
vears: GM 9.00 (IQR 5.00-
184) ng'L
THg in hair at 14 years: GM
0.96 (IQR 0.45-2.29) mg/'kg
THgz in whole blood at
14 years: GM 408 (IQR
2.20-746) pg'L
WEICHES .
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Author Study design  Study Ascertainment of mercwry Outcome Results'® Adjustments for confounding (or case
[cuunu'\“‘(‘} participants concentration matching). fish, LCPUEA, SES, etc.
Faroe Islands (continued)
Budtz- Longitudinal 017 children, 7 years (Grandjean et al, motor, aftenfion, Fish intake improved test scores Not specified, refers to Grandjean et al
Jorgensen et cohort study, age: 7 vears 1997): working statistically significant for the motoric  (1997) and Budtz-Jargensen et al. (2007a)
al (2007b) Faroese THg in cord blood: GM memory/executive performance (7 and 14 years) and for PCB exposure was not included as a
Cohort 1 860 children, 229 (IQR 13.4-413)ugL finction.  languwage, the functioning in tasks for spatial covariate
age: 14 years visuospatial and orientation and operations (14 years).
THg m maternal hair: GM memory functions and
427 (IQR 2.6-7.7) mg'kg mood status
THg in hair at 7 years:
GM 290 (IQR. 1.7-6.1)
mg/kg
14 years: see Debes et al
(2006)
Budtz- Longitudinal Faroese Faroe 1: see Murata et al.  motor, attention, The joint analysis using a structural The effect of PCBs were also investigated
Jorgensen et cohort siudies Cohort 1:  (2004b), Debes et al. (2006) working equation model approach showed and a set of vanables identified by
al (2010) Faroese about 860 memory/executive statistically significant negative  Grandjean et al. (1997) were mcluded m
Cohort 1 and children age: Faroe 2 (Steuerwald et al, function, language, coefficients  association  between the models. Finally, the number of
Faroese 7 years 2000): visuospatial and prenatal Hg exposure and the wverbal maternal pilot whale dinners during
Cohort 2 THg in cord blood: GM memory finctions function wvariable while the motor pregnancy was included in the models.
Faroese 20.4 (range 1.90-120) ug’'L function wvariable was close to
Cohort 2: significance. A wvery close agreement
about 182 THg in cord serum: GM between the cohorts was seen for the
children, age: 2.54 (range 0.70-8.74) ug/L Boston Naming Test, whereas the effect
7 years estimates for the other outcomes
THg m maternal hair: GM showed less convinced agreement
408 (range 0.36-16.3) (although test for equality were non-
mg/kg statistically  significant except for
‘NES2 Finger fapping — preferred
hand).
Julvez et al Longifudinal 860 clildren, See Murata et al (2004b), CPT-HRT latencies The test phase regarded as indicators of  Simular to Debes et al. (2006). In addition
(2010) cohort study, age: 14 vears Debes et al. (2006) sustained aftenfion by the authors in further analyses, Catsys scores, and
Faroese showed the strongest associations with CPT-HRT during the first 2 min
Cohort 1 prenatal He exposure. Current proximal
hair Hg concentrations did not show
any clear association structure.
REITHKE<
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Author Study design  Study Ascertainment of mercury Outcome Results'® Adjustments for confounding (or case
(countrv/*® parficipants COncentraton matching), fish, LCPUEA. SES, etc,
Sevchelles: main cohort (SCDS)
Davidson et Longitudinal 711 children, THg in maternal hair: P50: Cognitive ability, No consistent associations between Caregiver infelligence. the Hollingshead
al. (2004) cohort study age: 55 years 5.9 (range 0.5-26.7) mg'kg language prenatal mercury exposure and the measure of socioeconomic status, home
SCDsS development, drawing measured outcomes. environment, gender, recent postnatal Hg
THg in hair at 5.5 wyears: and copving, Letter- exposure. Low levels of Pb not considered.,
P50: 5.8 (range 0.9-26) ug’'g Word fecognition. 28 PCBs below LOD.
scholastic
achievement, and
child behaviour.
Huang et al Lengitudinal 643 children, THg in mafernal hair: p = neurocognifive, Re-analysis by using semi-parametric  Sex, mafernal age. examiner. Caregiver s
(2005) cohort study age: 9 years SD: 69 +45mgkg language. memory, additive models with different degrees intelligence. the child's medical history.
SCDsS Reassessment motor, perceptual-  of smoothing showed little evidence for  family  resouwrce  scale, mumber of
of results from THg in hair at 9 years: p = motor,  behavioural adverse effects from prenatal mercury biological parents living with the child,
Myers et al, SD:6.1=335mgkg fimctions as described  exposure in the Seychelles main cohort.  Hollingshead measure of socioeconomic
2003 in Myers et al.. 2003 status, Henderson's early learning process
scale, cluld’s age at testing, Home
environment during toddlerhood, the
child's heanng score, recent posinatal Hg
exposure
REITHKE<
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THg in hair at 9 vears™: p =
SD: 6.07 = 3.5 mgko, see
additional information in
Davidson et al. 2006a

Author Study design  Study Ascertainment of mercury Outcome Results® Adjustments for confounding (or case
{countrv'® participants concentration matching), fish, LCPUFA. SES, etc.
Sevchelles: main cohort (SCDS) (continued)
Davidson et Longimdinal 738 children. THg in maternal hair: p = global cognition, No statistically significant association Sex. maternal age at child’s birth, birth
al (2006a) cohort study age: 19 SD: 68 = 45 (range 0.5- reading and between prenatal MeHg exposure and weight, the child's medical history, alcohol
SCDs months 26. 7y mg'kg. mathematics child development. consumption during pregnancy, the child's
736 children, scholastic hearing status as measured by portable
age 20 months THg inhairat 5.5 vears: p+=  achievement,  social aundiometry. the preschool version of the
711 children, SD: 65 = 3.3 (range 09- behaviour and HOME. caregiver intelligence, the
age: 55 years 258)mgkg memory Hollingshead measure of socioeconomic
643 children, status, the Family Resource Scale and the
age: O years THg in hair at © years: u = Henderson  Environmental — Learning
SD: 6.1 = 3.5 (range 0.5- Profile Scale
24 8) mg/kg®
THg in hatr at 19 and 29
months not reported by
Davidson et al. (1995)
Davidson et Longitudmal 613 children. THg in maternal hair p = Visuospatial ability Mo statistically significant association Sex. maternal age. the child’s medical
al. (2008a) cohort study age: 1007 SD:683x44mgke between prenatal MeHg exposure and  history, the child’s age at testing, the tester
SCDS Vears visual motor coordination who administered the Bender. the

preschool version of the HOME. caregiver
intelligence, the Hollingshead measure of
socioeconomic status, the Family Resource
Scale, the Henderson Environmental
Learning Profile Scale to measure the
quality of stimmlation in the current home
environment, Child’s hair THg at © years,
and the child’s hearing status measured by
andiometry at age O vears.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM)

95




B £ dh 2 2HEBE (EFSA)

Mercury and methylmercury in food

Author Study design  Study Ascertainment of mercury Outcome Results® Adjustments for confounding (or case
(tc—unn'v}(‘} participants concentration matching), fish, LCPUFA, SES, etc.
Sevchelles: main cohort (SCDS) (continued)
Davidson ef Longitudinal 643 children, THg 1 matemal hairr Scholastic Mo pattern of assoctations between From home and family: Fanuly Resource
al. (2010} cohort study age: @ and 17 p=SD: 6.89 =452 mg'kg achievements in prenatal or recent postnatal exposure Scale, the Henderson Environmental
SCDS years nationally with the 9- or 17-year end-of-year Learning Profile Scale to measure home
THg in hair at 9 wyears: standardised end-of- exanunation scores. No associafions environment, caregiver's intelligence,
u=SD- 6.09 =3 47 mg'kg. year examinations between prenatal exposure and the socioeconomic score. From @ years study
given at 9 and 17 SACMEQ test score results were seen.  on child: sex. region of school attendance,
THg in hair at 17 years: vears of age, and a However, recent postnatal exposure had  child’s IQ), the long delay free recall score
u=SD: 8.00 =4.68 mogke regional fest called a negative association with these test from the California Verbal Learning Test,
SACMEQ at © years scores in boys. Visual Memory, and the total T score from
The SACMEQ subgroup m a3 subgroup (n = the chuld behaviour.
had higher levels of THg m 213) For SACMEQ endpomts: teachers
hair at 9 years (u=SD: 7.48 competence
=308vs530=204
Davidson et Longitudinal 371 to 462 THg m matemal hairr Cognigitive functions No consistent patten of adverse All models  admusted for  sex
al( 2011) cohort study children (o pu=SD: 6.89 = 440 (range including verbal associations between prenatal mercury  socioeconomic status, maternal
SCDS depends on 0.54-2274) mg'kg. learning, memory., exposure and the tfested oufcome infelligence and recent posmatal Hg
the outcome. learning and reversal wvariables at age 17 vears was found. exposure. All neurocognifive endpoints
measure), age: THg in hair at 17 vyears: learning and aftention adjusted for child” age at testing The
17 vears 798 = 464 (range 033- and measures of yvouth risk behaviour an problematic
2833) mg/'kg. problematic behaviour endpoints were adjusted for IQ
behaviours measures at 107 months.
W<
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Author Study

Study design
(countrv!™® participants

Ascertainment of mercury
concentration

Outcome

Results®

Adjustments for confounding (or case
matching), fish, LCPUFA, SES, etc.

Sevchelles: nutrition cohort (SCDNS)

Davidson et Longimdinal 229 children.

THg in mafernal hair: p =

Main outcomes tested

The adjusted results showed a negative

Maternal blood TSH. DHA. AA Fe

al (2008b) cohort study age 5, 0. 25 SD: 57 =37 (range: 02- were mental and association between prenatal  estimated choline intake, fish
SCDNS and 30 months  18.5) mg'kg psychomotor methylmercury and the mean PDI  consumption sociceconomic status, home
development (BSID- scores on BSID-II at 30 months (r - environment, maternal intelligence, the
My at 9 and 30 055 p = 004) The associafion with tester for each child (except BSID-II),
months). In addition, prenatal methylmercury alone was  birth weight, mafernal age sex, both
novelty  preference ‘borderline statistically sigmficant’. (r - parents living with the chuld at © months.
and VRM at 5and @ 044, p = 007). The additional
months, Aspects of assessments at 5, 9 and 25 months
planning,  inhibition, showed no association with prenatal
atfention and working methylmercury exposure.
memory at 25 months  The results suggest that maternal fish
intake 15 a possible confounder
studies that investigate the associations
between prenatal MeHg exposure and
child development.
Stramn et al Longiudinal 220 children. See Davidson et al. 2008b mental and Maternal setum n-3 LCPUFA measured  Same as Davidson et al. 2008b, but not
(2008) cohort study age: 9 and 30 psvchomotor dunng the last frimester was positively including maternal blood TSH, Fe,
SCDNS months development (BSID- associated with the PDI at 9 months of estimated choline intake and fish
II) age. PDI score was inversely related to  consumption
the n-6/m-3 ratio. Associations between
maternal measures of n-3 LCPUTA and
positive outcome were strengthened
when the confounding factor of prenatal
exposure  to  methvlmercury  was
adjusted for in the regression models.
REIZHKEL
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Author Study design ~ Study Ascertainment of mercury  Outcome Results'® Adjustments for confounding (or case
{countrv'® participants CONCentraton matching), fish, LCPUFA, SES, etc.
Sevchelles: nuirition cohort (SCDNS) (continued)
Lynch et al Longitudinal See Davidson See Davidson et al., 2008b mental and The positive effect of DHA on the The same covariates were used as by
(2011) cohort study et al., 2008b psychomotor outcomes (MDI and PDI at © and 30 Dawvidson et al (2008b).
SCDNS, development (BSID- months) was absent or reduced at
longitudinal 1) higher Hg levels (approximately 11
analysis mg'kg). The number of observation
approach with high mercury levels in the study
were small.
Stokes-Riner  Longifudinal 228 children. See Davidson et al.. 2008b psychomotor Maternal THg was  negatively Matemal blood n-3 and n-6 LCPUFAs,
et al. (2011) cohort study age 9 and 30 development (BSID- associated with PDL whereas maternal socioeconomic stafus, home environment,
SCDNS, months 1) n-3 LCPUFA was positively associated mafemal infelligence, birth  weight,
longimdinal with PDI. The association was nof maternal age, sex. both parents living with
analysis different at @ and 30 months of age. the chuld at @ months
approach
Strain et al Longitudinal 225 children, THg in maternal hair: p = Different outcomes No statistically significant associations Sex, number of immediate family
(2012) cohort study age: 5 vears SD: 5.7 = 3.7 (range: 0.2- for cluld development between prenatal mercury exposure and members living with the child. maternal
SCDNS 18.5) mg'kg from tests on finger developmental outcomes. Improved test age, maternal IQ). socioeconomic stafus,
tapping. langumage, results on preschool language scores home environment, child age at testing,
letter word were associated with inecreasing  birth weight
recognition and matemnal DHA  and dipmmished with Different combinations of LCPUFAs
applied problems, increasing mafernal AA prenatal maternal sermum  included in
child behaviour, different models
Child’s IQ
South America
Chevrieretal.  Cross- 395 children.  THg in maternal hair: Visuospatial  ability Mercury exposure negatively associated  Age, sex. village, maternal marital status,
(2009) sectional age 9.5vears, u=SE: 10.3 = 0.5 (range (Stanford-Binet with scores on the drawing/totation education alcohol consumption durmng
(Brazil and study 0.6-41.7ymgkg Copying test) task: a score reduction of 1.2 (SE 0.3) pregnancy.
French points was observed in the children
Guiana) THg in hair at 9.5 years: with a hair-mercury concentration Maternal Raven Score not determined in
u=SE: 9.8 £0.4 (range 0 5- above 10 mg/kg compared fo those with  the Brazilian study., maternal education
63.8) mg'kg a hairr level below 1 mgkg the wused as proxy.
associafions appeared to be stronger in
Correlation child’s hair- the younger children Components of
mother’s hair- Higher (r= the test vared according to the study
0.5-0.57) in Brazil than 1n site (e.g. Block organization).
French Guiana (r = 0.09- Separate impact of pre- and postnatal
0.28). exposure could not be distinguished
wEIHKES .
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Author Study design  Study Ascertainment of mercury Outcome Results® Adjustments for confounding (or case
(country'© participants concentration matching), fish, LCPUFA, SES, eic.
Europe
Daniels et al. Longimdinal 1054 children. THg in cord fissue: GM = Language and No association to Hg after adjustments.  Child’s age at testing. sex. birth order, fish
(2004) cohort study age 15 and 18 SD: 00104 (IQR of comnmnication No crude results given mtake, breastfeeding status. and matemnal
(United months 0.0076-0.0220 mg'kg. development (MCDI) fish intake, age education. dental
Kingdom) at 15 months, and treatment, smoking and alcohol use during
language. social, fine pregnancy, and HOME score.
and gross motor skills
(DDST) at 18
months. both assessed
by the child’s mother
and refumed by mail.
Jedrychowski  Longitudinal 233 children, THg in cord blood: mental and 36 children with delayved performance Sex gestational age, maternal age, and
et al. (2006) cohort study age: 1 year P50: 0.85 ugL. GM: 0.83 psychomotor had higher maternal blood Hg than maternal education was used as covariates
(Poland) (range: 0.10-5.00) png'L development (BSID- those with normal performance (GM: i the logistic regression model.
THg in matemal blood: II), dichotomised info 0.75 vs. 032 pngl; p = 0.010). The
P50: 0.60 pugL, GM: 055 normal and delayed same associafion was close fo statistical
(range: 0.10-3 40) pg/L performance. significance also for cord blood Hg. In
ug'L a logistic regression model. the RR for
delaved performance at maternal blood
Hg = 050 pgl was 282, 95% CI
1.17-6.79 (3.58; 140914 for cord
blood Hg > 0.80 ngT).
Jedrychowsla  Longitudmal 374 children. THg in cord blood and mental and Mental and Psychomotor Development Sex. environmental tobacco smoke, panty,
etal.( 2007a)  cohort study age: 1. 2and3  maternal blood.  psvchomotor Indices showed negative association and maternal education
(Poland) Vears Concentrations not given  development (BSID- with cord blood Hg (dichotomised with
but can be assumed to be cut-off at 0.90 pg/L) at 1 year (p=0.01
similar  to  those in and 0.04. respectively). but not at 2 or 3
Jedrychowsk et al., 2006. vears (p-values between 0.20 and 0.42)
North America
Després et al.  Longitudinal 109 Innit THg in cord blood: p = SD:  Different measures of No association to Hg for reaction time, Pb. A range of other covariates considered,
(2005) cohort study children. age: 222 + 184 pgl. GMI59 neuromotor function measures related to sway or alternating  including PCB and socioeconomic factors.
{Canada) 54 vears (range: 1.8-104.0) ng/L movements. Both prenatal Hg and
(mean). current Pb was associated with tremor
in pointing movements.
wEIHKES .
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Author Study design  Study Ascertainment of mercury Outcome Results® Adjustments for confounding (or case
[tuunu'\““‘}' participants concentration matching), fish, LCPUFA., SES, etc.
North America (continued)
Sami-Amour  Longifudinal 78 Inut THg in cord blood: p = SD:  Latency (ms) and Increased latency of the P100 Considered confounders included
et al. (2006) cohort study children, age: 24 = 20 pgL. GM: 17 amplitude (V) of component at 30% contrast was socioecomomic — variables,  caretakers
(Canada) 54 vears (range: 1.8-104) ugL visual evoked associated with cord Hg after education n-3 LCPUFA and PCB.
(mean) (Same potentials as measured confounding adjustment. Decreased
cohort as THg m blood at 5.4 years: mn latencies were associafed with current
Després et al, p=5SD:10+=9pgL electrophysiological child Hg for both N75 and P100, at
2005) GM: 5.9 (range: 02-38) recordings at three both 95 and 30 % contrast.
ng'L different  confrasts,
three components
each (N75, P100,
N130)
Boucher et al. Longitudinal 116 Inuit THg in cord blood: p = SD:  ERPs in EEG MeHg in cord blood was associated DHA, Se, Pb, PCB, breast-feeding. Other
(2010} cohort study cluldren. age: 215+ 18.8 pg/L. P50: 142 recording with slower reaction times and greater facfors were considered. eg. mother's
(Canada) 11 years (range: 1.8-903) ngL amplitude and delaved latency of the smoking and alcohol consumption.
ugL N1 wave. Current blood Hg was not
THg i blood at 11 years: u assoctated with outcome.
=50: 469 =40 pgT. P30:
2.8 (range: 0.2-28.1) ug/L
Plusquellec et  Longimdinal 110 Init THg in cord blood: p+SD:  behaviour, aftention No associations between oufcomes and Considered confounders included
al. (2010) cohort study children. age: 222 = 184 (range: 18- and emotional Hg socipeconomic  variables,  caretakers
(Canada) 54 vears, 104.0) ug’L expression, (including education. cord and child's Se and
(Same cohort the Infant Behaviour LCPUFA, PCB and lead.
as Després et THginblood at 54 vears: p Rating  Scale from
al. 2005 and =5D:92.6=809 (range: 0.2- BSID-II and
Saint-Amour  382) pgL observational data).
et al., 2006)
Boucher et al.  Longifudinal 193 Iniit  THg in cord blood: p = SD:  ERPs in EEG No associations with Hg in adjusted PCB and Pb, which were the pollutants in
(2012) cohort study children age: 212 =176 pgL, P50: 166 recording, but the N1  model, but interaction with effects of focus
(Canada) (same cohort 11 years (range: 1.0-99.3) pgL wave, for which Hg other contaminants was suggested.
as Boucher et associations have
al. 2010 THg in blood at 11 years: u been observed, was
=50:460=409pgL, P50:  not inchuded.
2.8 (range: 0.2-28.1) ug/'L
REZHe
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Author Study design  Study Ascertainment of mercwry Outcome Results'® Adjustments for confounding (or case
(munn'v](‘} participants concentration matching), fish, LCPUFA, SES, etc.
North America (continued)
Stewart et al Longitudinal 212 children, THg in maternal hawr, first Cognitive Mo direct association between cognifive A large range of covanates was
(2003) cohort study age: 38  half of pregnancy: P50: 0.50 performance, as performance and Hg was observed, but  considered, including maternal and
(USA) follow up at months and (IQR 0.40-0.60) mgkg assessed by  the an inferaction befween cord blood paternal factors, nutriion. drugs, etc, but
38 months and 4.5 years THg in maternal hair, McCarthy  General PCBs and matemnal hair Hg was found mnot variables related to fish consumption
4.5 wears of second half of pregnancy: Cognitive Index. at 38 months, but not at 4.5 vears or n-3 LCPUFAs,
age P50: 0.50 (IQR. 0.40-0.70)
mg/'kg
Oken et al  Prospective 135 children, THg in maternal hair: p: VEM (assessing the Foreach additional weekly fish serving, Participant  characteristics, such  as
(2005) cohort study age: 6months. 055 (range: 0.02-2.38) magnitude of the VRM score was 4.0 points higher maternal age. education. marital stafus.
(USA) mg'ks preference  for the (95% CI: 13-6.7) after adjusting for birth weight, etc.
child to look at a Hg for which each mgkg was
picture of new face, as  associated with a 7.5 points decrement
compared to a picture (95 % CI: -13.7 t0 -1.2).
of a face the child has
seen before).
Stewart et al. Longimdinal 183 children. THg in maternal hair at first Performance on a task  Impaired performance was associated A large range of covanates was
(2006) cohort study age: 9.5 years  or second half of pregnancy:  that requires the cluld with maternal hair Hg (p = 0.029 n a  considered, including maternal and
(USA) (from the p:0.56 mgkg to manage delays in model controlled for PCB exposure). paternal factors, nufrition, dmugs, etc, and
same  cohort response, a so called also PCB. but not variables related to fish
as Stewart et differential consumption or n-3 LCPUFAs.
al., 2003) reinforcement of low
rates schedule.
Lederman et Longitudinal 151 children THg in cord blood: p £ 5SD:  Mental and In an adjusted model of outcome vs. Race, maternal IQ, per capita family
al. (2008) cohort study with at least 7.82 = 971pgL, P30: 43 psychomotor Log Hg no associations with cognifive income, and cluld’s sex and gestational
(USA) one follow-up (range: <02-63) ug'L development at 1, 2, functions was observed at 1 or 2 vears.  age at birth. Another model controlled for
(at1.2. 3, 0r4 and 3years (BSID-I). At 3 years an associafion was observed  additional potential confounders.
vears ofage). THg in maternal blood: and performance, with PDI (p = 0.007) and at 4 vears
u=5D:232=23ug/L, P50:  wverbal and full IQ with Performance (p = 0.023). Verbal
1.7 (range: <=0.14-164) scores at 4 vyears (p = 0.023). and Full IQ scores (p =
pg/L (Wechsler Preschool 0.002).
and Primary Scale of
Intellicence, Revised ).
REIZHKE<
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Author Study design  Study Ascertainment of mercwry  Outcome Results'® Adjustments for confounding (or case
{countrv'* participants concentration matching), fish, LCPUFA. SES, eic.
North America (continued)
Oken et al Prospective 341 children. THg in matemal red blood Cogutive The overall score for both tests were Fish intake and ofher potential
(2008) cohort study age: 3 wears cells sampled during the performance, as decreased in children of women with confounders, such as gestational length,
(USA) {in part same second trimester: W = SD: assessed by  the Hg in the highest decile (= 9.1 ng/g. in  primary language. maternal vocabular test
children as in 3.8 = 3.8 (range: <0.5-21.9) Peabody Picture this cohort roughly comresponding to  score and education
Oken et al., ngig Vocabulary Test, and hawr Hg 1.2 mg/'kg). affer adjustment for
2005) Wide Range fish mtake which was associated with
Assessment of Visual increased scoring.
Motor Abilities
Sagiv et al. Longitudinal 421 children, THg in maternal hair Inatfentive and Statistically significant associations Fish  infake and other potential
(2012) cohort study age: 8 years collected about 10 days impulsivehyperactive between maternal THg in hair and confounders. There was a  protective
(USA) postpartum: P30: 045 behaviour (teacher ADHD-related behaviours at age 8 associafion for fish consumption and
(range: 0.03-5.14) mg/ke rating  scale  and wyears. Threshold associations were ADHD-related behaviours.
neuropsychological detected at approximately 1 mp/'kg.
testing)

Asia and other retl:iaus

Murata et al. Cross- 210 Japanese THg in current maternal Postural sway, tremor.  Two out of 39 tested comrelations were  Age, gender, height
(2004a) sectional children age: Thair: P50 1.63 (range: 0.11- ear-hand coordination.  statistically significant (one of 16 sway
(Japan) 6.3-7.5 years {  6.86) mg/kg eve-hand tests and one of four ear-hand
mothers have coordination, reaction coordimnation tests).
not reported fime, brainstem
changes  of evoked potentials,
dietary habits HRV
since
preguancy)
Suzuld et al  Cross- 408 babies at THg in mafernal hair: p = behaviour and Impairment related to maternal hair Seafood intake, maternal PCB level, as
(2010) sectional 3 days of age SD: 222 = 116 mgkg, reflexes according to mercury (p < 0.05) after adjustment for well as a range of other potential
{(Japan) P50: 1.96 (range: 0.29-0.35) the NBAS PCB. Further adjustment for seafood confounders, such as maternal age, birth
mg’kg intake increased the magnitude of the weight. and thyroid related hormones.
association. while further adjustment
for potential confounders  only
marginally affected the association.
REIZHKEL
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Results®

Adjustments for confounding (or case
matching), fish, LCPUFA, SES, etc.

Author Study design  Study Ascertainment of mercwy Outcome
(countrv'® participants CONCentraton
Asia and other regions (continued)
Gao et al Cross- 384 babies at THgin cord blood: GM: 5.6 according to  the
(2007) sectional Jdaysofage  (IQR:4.0-78)ugl NBNA scale
(China)
THg mn maternal hair:

GM: 1.2 (0.9-1.7) mg/kg

In logistic regression analysis. the
probability of gefting full mark for
behaviour score  was  negatively
assoctated with maternal Hg (both cord
blood and hair) for boys but not girls.
For cord blood Hg an OR of 1.235
(95 % CI 1.078-1414) was calculated,
presumably for each increment of 1
ug/L. There were no associations for
active and passive tones.

Several potential confounders were
considered, but only paternal smoking and
maternal Hg exposure qualified for the
logistic regression model for behaviour
SCOTE.

w: mean; AA: arachidonic acid; ADHD: Attention Deficit Hyperactivity Disorder; BAEP: Brainstem Auditory Evoked potentials; BMDL: 95 % benchmark dose lower confidence limit; BSID-
II: Bayley Scales of Infant Development-II; CI: confidence mterval. CPT: Continuous performance test; CPT-HRT: Contimuous Performance Test-Hit Reaction Time latencies; DDST: Denver
Development Screening Test; DHA:- docosahexaenoic acid; ERP: event-related potenfial; Fe: iron; GM: geometric mean; Hg: mercury; HOME: Home Observation for Measurement of the
Environment; HRWV: heart-rate vanability; IQ: intelligence quotient; IQE: interquartile range; LCPUFA: long-chain polyunsaturated fatty acids; LOD: linut of detection; MCDI: MacAsthur
Communicative Development Inventory, MeHg: methylmercury; nr.: not reported; n-3 LCPUFA- n-3 long-chain polyunsaturated fatty acids; NBAS: Neonatal behaviour assessment scale;
NBNA: Neonatal behavioural neurological assessment; OR: odds ratio; P50: 50 percentile; Pb: lead; PCB: polychlorinated biphenyls; PDI: Psychomotor Developmental Index: RR: relative
risk; SACMEQ: Southern and Eastern African Consortium for Monitoring Educational Quality; SCDNS: Seychelles Child Development Nutrition Stmdy; SCDS: Seychelles Child Development
Study: 5D: standard deviation; SE: standard error; SES: socio-economic status; THg: total mercury, TSH: thyroid stimulating hormone; VEM: Visnal recognition memory.

(a): values in 143 males with shaved heads were missing at nine vears and were substituted by previous measurements;

(b): no concentrations of THg in hair are reported by the authors at 10.7 years of age;
(c): country specified except for the cohorts from the Seychelles and Faroe Islands:

(d): the levels of THg in hair at seven vears are reported by both Debes et al. (2006) and Murata et al. (2004b). The CONTAM Panel noted that the levels in both papers are substanfially

different.

(e): associations were assessed in some cases by cormrelation, but mostly by (multiple) linear regression of the outcome on the respectively used mercury measures available. However, only the

more advances statistical regression methods are mentioned in the table.
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7.4.2.1. 2. HVEREEE SDMRICHIT 585

ARA D 4B 72 NOREKIZE (BE2KEED LT 1.81 mg/kg) 1TEEZKEE 1 mg/kg LA EDOFIR
CFRITDHKIEER) ICBEAKERBIEDN X VIR T & b7 5RAESRE (— %580, folg, S22 7)) O T
M L7z (Freire ©,2010). FHH HITAEIE BONOHEEIKN 2 9 L=,

[ERICIRER L7 7 &b OIEHR) WHEORRRBICSIN LI kE AN 780 40 2k — R Tk, KRE
AFIVKERRETE (P IREE O A 0.5 pg/L, PAAL L2 Y (IQR) 0.4~0.8 pg/L) DOFRAMERE~DR BT
BOOLNRMST-. ZHUTKT LT, FEHESIZAFAKSEENEZ 5 L IQ AL, RIETENRED
DREMIZIER U7z, 5 513 Z o m 2y, T Clidihib e o BB X %% (Bl 21X, n-3 PUFAs) ®
FHEHTIZRW I EoRIB LT (Cao ©,2010).

KEN/NR 355 4 OBEWITFE T I3kk 2 7258 ABEREFEIE & OF B2 238D 72 > 7 (Surkan 5, 2009).
BEKEHR < IR 032 mg/kg Tho7o. HEIRED 2 D TEREKIB L OBENEMHD O TEHE L 7.
NS OFRIEE R LR CET b T D &, BEKER 0.5 mgkg TIHEZNETHY, 0.5~1.5 mgkg
TIHEEXNALRD I EAURB IR, LML, 0.5 mgkg &0 EWEEREIIDRL, ERER CcoRHE
ITAEETIE o7,

5.5 M (694 4 TEEZRKIROTESD 28 6.5+3.3 mg/kg) & 9l (537 4 CEEKIPIEE 6.1£3.6
mg/kg) (2B WT, EBOBBEUC LD A FVKRIRE O FBEFRIIC KT THEL Myers © (2009) 73#
HL. B TFOBEZKBOMBEIITFOFEmNRE RDIC oM o7, R EOMBEIL 6 » HIR
THERE =03) Tho7eh, 5EETIHELS 22D (=0.16), 92 TIE2 722 0 IRWFEEE (=0.07) TH -
7o, BEDIIMERER ST, MERBRED 3 SORZIREZHHAL, WAWKZKK 257, H
A% DKERNEER RFEIT 9 O AR Z TR, BRSO T ARRE O —EORBIIR IR
EEB DT L. S BIT, A T WNRREIIE Tl ARIRE IOV THo R IER A fe ik L 72
WTHAHH b7z,

FEH 100 ATDVTD Torrente ©H (2005) DWFFEITH A XD/ NT & & ASHEK 1 OFHFE N I Z 70 o
NTWRNWZ ENDb L Ea—IZG0Rnole. M, BENRLRD 2 DO (Tavares 5, 2005,
Fonseca ©,2008) LT A L DIRA NS L E 2—IZ& Do Tz,

OMDOWFZEN, FEZ T EH O ADHD IS5 Y T T\, FHEOERXEFFEIL ADHD O1- 52 A
DIKRTHR 59 AN X0 i HFoKERIREEDS m N 2 & &R LTe G&(n3FE 3.6 vs. 2.3 pg/L; P<0.001) (Cheuk & Wong,
2006). = OFFENTIZAERD, MR, FBLORREZ P L T, AEBREIC OV TOEEITHHEL T\
MNoT.

HEE /N 1,778 44 OREKIIFZE Clx, ADHD & il FKSRIEEE (CF¥ESD 2349 2.9+ 1.5 pg/L) & OB
RO Lo (Ha B, 2009). MHKEENE <75 L ADHD U 27 N3 2 m 23 Bl 7o
(P=0.10).

8~ 12 DN —~ =T O L 83 4 OREMIAFZEIX, ADHD BIEFRIE & 0.5~5 pg/L DI H/KERIEE & |
B 252 72 /v > 72 (Nicolescu &, 2010).

S BT Myers 5 (2009) (TEA ¥ =10 9 FBHGRHA (n=537) T Connor's Teacher Ratings Scale ADHD
FEEIZBIRE T VTl O AR BEZKIR & HEMEOEOEE (P<0.0001) 258D 7.

%2 DM AT AKP L~V &1 88 0 B PE & OB EZ /5T L TE 72 (Holmes H, 2003; Ip &,
2004; Adams ©, 2007; Kern &, 2007; Geier &, 2010; Hertz-Picciotto &, 2010; Majewska ©, 2010; Woods &,
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2010; Kaluzna-Czaplinska ©, 2011; Lakshmi Priya & Geetha, 2011; De Palma ©, 2012; Wright 5, 2012). 2415
DWFFEDREFATKEBDOAERIRIE L F E S DO HE & ORFEIZOWT—EMDOH HREAL 52 TV,
BhEOm & & IEAMGMARD TR Y, MR L TOMERITH 5. 2 WFED H 2 Wil o /K SR #Z F5
AL D L L7z, Adams © (2007) X B PAEN 16 4 & xHHERE 11 4 OFEOKEEZHE L, Holmes
5 (2003) 1TAEFNTHD T HNTZEEZFHOKERSBAIER 94 & (CFH) 0.47 mgkg) D)5 H% AL 45
4 (3.63 mglkg) LVIRWZ EERH L. AL, XFRBEEOBEZREIHFREIKEICLTUIAEWVWESDE
D& AFTe V. MOMTZEIE B PN & B 2 BT FE TR L TR Y, T OMEEHED, H25WIid2kiof
BIRECWE T ~ VT LAREOHEDEBEI L O AN T A AL RN DD, DR DA T AN
FRD IR ST D—2TH L. KBOKELZ T HAREEOCH DRIV T 4 ) AEREZ Y T
tH 5 (Geier & Geier, 2007; Geier ©, 2009a, b; Kern ©, 2010; Woods ©, 2010) 73, ZiLHIZEHFHK DK
SRIFI DN O TE V. A7 0 U T EHBEICBEES 5 TRt R STV 5 75, KR E
DORETIE7Z20 Y (Woods B, 2010).  H PAJE & BREEHKERYEHIC B 2 /EREAAUBESE (Palmer 5, 2006) (%
BHERAROBRED Y X 7 L BR LW e B bk,

famm & LT, &6 DOMAERKRRE T ERLO—BYEO 2R b it a R 2 R X Bl
(IR 5720, HEEDOH TR H R OKIRIREE S O U 2 7 Nz’ LTV /a2, ADHD (2
LCIKERE OB 2RO DR BFET D, L, ERT DL, b ok Ridkmos e 5 5Hm
AL L TR0,

7.4.2.1.3. RN

JECFA OFHiiLA#%, KIRD S HARDRIREE X REE S & O 7ok 4 7 BBMIFIEC BT A R SN T D
(Futatsuka ©, 2005; Ninomiya ©, 2005; Uchino %, 2005; Ekino ©, 2007; Yorifuji ©, 2008, 2009a, 2009b, 2011;
Gilbertson, 2009; Sakamoto ©,2010). L2 L, i#&ED A F /L KEREEFE X JECFA O PTWI 2MR#MLE L7277 =

0=t A YD aR— T ié%@i@mmot L= o> T, BED PTWI 2012 PRAICHE
BT 20 &N 2B8Z, CONTAM /SR UE 26 O EEE LT,

Carta & (2003) IIBEWTHIFGEC, A XV TR ADE~ 7 0B R 22 4 L IEEAE 22 4 CHRITEI: M
HLESDAMBEEB IR o7, BEEOCRE, BFLUSRE, 74 o N—F vy 7HEIIE~ 7 n
BEE CTHEBICKLS, HEBEIAIC X 2ERIFHON Tl ARKER & BE L Tz, L Lindds LOURS
DK (WK LOABEAKE) 13HEEHE 10 4 LIFHEREFE 6 4 LE L TWaaholz, 44 Ol
KRERD I ofil () 1ZEAE 44.0 15~93) pg/L, FEEAE 3.9 (1.2~54) ug/lL Th-o7-. o7 iAo
ZPINS WD TEER LIXZ O Z TARAMIIE L RS 57y, CONTAM /3 /uid~ 27 v B HE OREE
BNV ETITEER L.

Chang & (2008) 1X, HED 1982 AICPASH L - RIEEM T 50U Eﬁpmk(ﬁiwfq®%%
ﬁﬁ%@ﬁbt.$ﬂ%&%%ww3$f%w,%k#m~mmf%ot.ﬁf@ﬂﬁ%% FichaR
IZEDbDTh o7z, MHFFRAKERE A FAKBPME S, BRI RE 1L EIRERERE 46 4 (L A F
JVIKERIRBE DL £ SD 13 27.04210.4 pg/L) EARGREENREERE 92 4 (11.6£4. 7 pg/L) (T b, i,
PRI, BEIZ DN T~ v T LT, b 538 OFRFIFEEE I Cognitive Abilities Screening Instrument (CASI) &
HEI=AZ VAT — MR TRl U7z, &R EEREERE & R IR CH T 5 &, RIIFCE (Odds
FE10.1, 95%CI 1.7~216.1), FnpY#EE (Odds b 5.3, 95%CI 1.7~29.7), %48 (Odds k3.3, 95%CI 1.7
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~9.6), SFEDWN S (0dds Lt 5.0, 95%CI 1.1~39.4) TrEEEREHO T NMEES TH 72, HRE,
HES, MRMEE, 558, FRICHEERITRD bR T,

Choi & (2009) IZffflifE S 41 £ GEMIX 7422 FB L% 25 M) Z/MafL, /KEREE#E & BAEP
B & ORICH BERBEZ B R Do 7.

AL H -3 PUFA 72\ LIRZKER DFBEVE S D VNI T VY A~ —JF & O BIEIZ DUV CRREE BE 149 44
& XTI 514 403 0 T O A TRt &z (Kroger ©, 2009). F8KNME & n-3 PUFA @ B X
WO LN o T, MHKENRUSNOH > & HEOEE CFE4E£SD 11 2.48+1.64 png/L) TlE, n-3 PUFA
RENRFRE LD @WEMENFIC LT, AEREAEY 27 DIKT (0.53, 95%CI 0.33~0.88) 7358
DO FEDIFKBICEAT HRERIT GHREORIRNAL T AL D) BRPNTOEETHAH LR L
Tn5.

Philibert & (2008) 1LH F & 7~ 7 M@ 2 IR OPEKEIBERE 243 4 ORFIFIE T, 5 MR AL R
FECHIE U 7o eiedk & i n-3 PUFA & OBFE#X° n-3 PUFA & KR E O AN 2580 720> 72,
%G1 n-3 PUFA 2MEAE (EPA+DHA O HFRfl1% 0.11 g/L) T, KEBRFTEE K- 72 (PRED M T
2.22 pg/L, FEZT 0.54 mg/kg).

RNVT 4 BT FREMIE CEY 59 5%, 50~70 ik, MRS 2.1 pg/L, 0~16 pg/L) DA 474 4 (K,
185 N) RIS L L, 12 OFRATEN R A A JIE 3 2 B 2823 3 Z Ze iz (Weil 5, 2005). #-7%
EfC, MFKERM EFT 2 EEREREBEOREMRENEL 2D, FOBAS (T4 =4y 7)) B
BLARDBENED b, FEHEOIX, Z OHEM T F/KER L MRITERAE R EOKRES L OB EZ R
BT HARPUT 72 oo Tz Efkim L 7=,

Bmﬁw%(mm)iA%M(TJET)WM THETe 2 FfERBED M 170 4 THIRRSAR R E & it %
T L7z, BERKER CF¥ESD, 55242 mg/ke) & 24 FREH LB HEIC X 2 AERENLHE I
t.%%%i,ﬁ%ﬁ%iti@ﬁﬁﬁﬁ&%%mﬁﬁfkwﬁ e B A S L7n. BEZKERIREE DS 5
mg/kg KV EWIMEITAR N & AR TR PR R (RER, §R - BIREETRE, EERER IR T) &
FoB RN o7, MLE & KSR & OBEIIFRD o 72, BEKEREE O & W Z TRt X
BV T ZHE Lz, KEBREN G K AT 2845 LTz ZethlE, AKERRE DR W tEIz e~
T, BFRRREEZ B 22, AL, @RRREAEWERICE T 2R H 7.

FHIT 5 L, ETHIH USRI ARIR B ERIEEE & s O T HIA F 8 L OEZ 7R L TURu.

7.4.2.2. DMFR\NOBE

JECFA 73 2006 4F1Z 2 F/VKER DR % 35 Z 72 o 72 If, ARRRFEEEFRAZITIN 2 TR A OO i FRHE & 5 8
L7z, B OKERIRE O.OME R B & OBIEICET 5 S EFAFRENERE S, RIRLZ (& 25 OIE)
? 5 #F5E; FAO/WHO, 2007). 5D H D 2 > (Guallar &, 2002; Virtanen 5, 2005) 1\ O KSR E 2 &
PEDTHEBNIRFEVEZ2 D LDFHAEZE Y 2 7 OHEINZFR, 1> (Hallgren 5, 2001) 13\ O K ERIE FE 0 1 2E
DY AZIK TR, 7V 2> (Ahlqwist 5, 1999; Yoshizawa ©, 2002) (XD FHFHEZE L KERIRE & ORIICH
BREEEZRO -7, 1 DOWFSE (Salonen 5, 1995) 1L, Virtanen & (2005) E[RU=adm— MBI 5
LD ST=DT ERL S T E D 7einoTe.

JECFA D7 (FAO/WHO, 2007) (385 I A F VKSR ER 4 52 1 7o/ NR O DI B BE IC DWW T H &R
L7=. Dl A 2 k4= 2 04 258 (HRV) (2T O 2 B2 (Grandjean &, 2004b; Murata 5, 2006)
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% JECFA 13t U7z, fil SR ITIE VEHEA A T L K SRIEZE 2N Dol H AR IS B B 2 RIET 2 L R L 7=,
Murata 5 (2006) OHFFEIEHPERERER B 5200 B ~ O Ha R 1 L 2.24 mg/kg CHERBEZ B LZ. 20
IR IR DO S O L VK ) > 7-. JECFA X Z OMEIZTER L7272%, PTWILICIEE MR L2 o 7.

JA DDl 5548

DML & KERIZ BT 2 T2 A0 2005 LUK 6 MRS Tl Y, F 25 ITEHN LT
(Wennberg &, 2007; Engstrdm ©, 2011; Mozaffarian &, 2011; Wennberg ©, 2011; Bergdahl &, 2012; Virtanen
5,2012). 6D 5 H 14 (Engstrom 5, 2011) [LfDOAFSE (Hallgren &, 2001; Wennberg ©, 2011) & [F]
URBEICOWTHEIEF-BEMAEAZBH LTV, LEN-T, TOTF—Z 32 Z Cldmmt TR

WCHEDRMNoT=. 5T, KIBEEL n3PUFA DV ATERET AN T 4 T REAT = —FT
DEE#RT — 2 % 7=V L TAEIN TN D (Wennberg 5, 2012). 723, 1953~1970 FEDKIRIZEITF % L
M8 REEIZ OV T OAEREZAAISE (Inoue 5, 2012) [IME ABRZE % K < 728 H B-SUG BB O FRIR 2
WNEETH AT DOITY L E 2 —I2ITED ot

Wennberg & (2007) 1%, /K48, FAIEEE, n-3 PUFA & OBE CHIEOMAH 24128 L=, Z O#FZEIT
MR MIEEATICORAE LT 2R — FIIEBI IS CTh 72, L3> T, BIESINE I %
FIE L7z 369 JEFINRFE S, FRREE 738 44 13 Hn, MER, BUBHRIURS, (Efia~ v F Lo, ARifuEk
KR, FRIMERAED n-3 PUFA 23IE &7z, AEROERITAELEBEISEREE N OH5-. ZOEo
SIRREE (EG] & X)) OFRMERKSRIREE (T E) 13 3.63 ng/lg Th o7, Bl S idadizxt L,
KERE n-3 PUFA (EPA+DHA) & A E/RBEZ /R S 720 o 72 (KER Odds F 0.99, 95%CI 0.93~1.06; n-3
PUFA Odds Lt 1.08, 95%CI 0.92~1.28).

Wennberg & (2011) (ZFAEBEE & YIELLARFIZEY 27 L OREIZOWTRE L2, ZIUIRHR O fNzs
HDOAFFES° Hallgren & (2001) DOAFZE & [RIEEIS, T OIMIERE 2D T D 2k — FNIEFIR IBIFIE CTH
STo. JEBIFEIE LM 150 40 51 350 44, RFRRERITZoME 275 4 B 350 4 CTh v, M, Hlln, MEELIUR
B, FFrz~ v F Uiz, SRIMERKER & mAEY S AEE D n-3 PUFA 2NHIE SHuiz. KSR o th R fid 3.54
ng/L Thovz. KERE n-3 PUFA ITHHBI L7, AKEBIXEMELAEED Y A VKT EBEERH -7, 202
EEEFHEDITHEBROMMEEETH DL LR,

Wennberg & (2011) @7 —# (14|12 Hallgren & (2001) 35 X O Virtanen & (2005) D7 — & L S
7o TOFER, KERE n-3 PUFA OIEEEL > OB 720, SMLIHTEZED U 2 7 % KER & n-3 PUFA @
Bt L LTET LT 2 2 EBRES I/ >7- (Wennberg &, 2012). L2xL, Z OWFZEITHIRSINE %N
ATHELT, BRET VTV A7 % EHIEDKBEWA S D n-3 PUFA & Ol HIZE D L 5 IZBE
D DM ERNTZ. T PUFA J2EE MR, DDARRIZE & B OA E 2 BE T, %%mﬁﬁ3mwg
LV EWRHCRD Hivle, WREPRR LK BHAMRD &, M PUFA RENE LWE LTS
DET N DOTBEZIKER 4~5 mg/kg DHFHERE (RR) 138 1.2 725 [RE: RIZIZET AR ENTE
D, PUFA 4% CTRE/KERMN 4 5 L V5 mgkg OF, RRIL1.15 & 1.26 £ 72 5].

Mozaffarian & (2011) (F0 M % BEE 3,427 N & RRREE 3,427 A ZETL7Z. Z ORI T DN
EBRILT-2 2O ak— MNTE I 2o, FALak— bO—HIXLIAET Yoshizawa 5 (2002) 23HFZEIC
AL TWe. BINOKERIREE D530 L o PIISEFIRE T 0.06~0.94 mg/kg, *FHEAHET 0.07~0.97 mg/kg T
Hotz. KFITAEBRE LML TV (r=039, P<0.001) 7%, EEIREESCIMAF O Y 2 7 812 1X
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B L7227 o 7o, fadr B D n-3 PUFA ElZ B 0722 < ORFIZHOWTIEEN I 277z, n-3 PUFA I
FACFERNCRIE SN2 b O TR, BHFEFAEET —XITESWbDTh oz, ZEMIETIX, i
T — X BHEE SV MEENE n-3 PUFA & B2 FRBRTEUELC ORERS F & OFHBIFREL T 0.43~0.49 AR &
N TUW/= (Hunter 5, 1992). %méhtnsmﬁAkiU%7/x%%M®i9&@@@%@#&!?&
HIZODMAE RFEEE & OB IR SN2 -T2, ZOMFZEIEZ 5 U CKEREEE &L E R & oRSE
RWHE R o7 FRZ, BETSNRMOKEHRED S > & b mnto07 (F94E T 1.00 mgkg) TH
DIEZRDO U A7 EFITRD e o7z [RE: ASCOEKEIE 0.97 T - 7278, Mozaffarian & (2011)
kDL, 1.00 THDHEEZLND]. FEEHEOLIZZOMNEEIZEE 2.7 mgkg ([N T 25 Lk ~7=,

Bergdahl & (2012) [ZLART Ahlgqwist & (1999) 238 L7z @A — M 2808 L7c. Mg oK ERIR B o i
EIE 1.4 @ 0.1~13) ng/L TH Y, KL~ DR TS X OTHKERIREE 2 Sk L Tz, FIEIOWFFEIC
—H LT, MIEFKBIREDOESNZ LITRMEOHEEY A 7R T EHEL TRY, ThbbAEZEHIL
TRIRE NIRRTz, HERFENTB I OMER 4 BREH LEZAVWTERY, BEYRREBICIIR 4 )
T L L, RMELHEZESE ORI E OREIIAEREE Tho e MzEF D) 27 5 & offE
i, AL, SYELMEERBER & OBEIXAEE CIER< Rol. 2 OMFFEIIAKHEE KRR C
OAEZE Y ZA 7R T 208 U722, FEARfEam Lo OV LAEIRO LR E~O P2 R T
HHDThHoT. FERITAEBEE KBIEEICEHET 2RI & DEZEL TR D &L BIT, PO
EIEDEI IR D EZH TRV DL LD Z L EmRIB LT,

7 427> KAk — b (Salonen &, 1995; Virtanen 5, 2005 (ZFCdk S4L72) O LVBBIMIFZE (20 4F
M) 23 CMEZEIRIEDFHIFEE 91 Bl &Mt L7= (Virtanen &, 2012). BEKERIT, M s LTH O & KkR
0.5 mg/kg b5 TOMBZEIRIE 7% (95%CI 3~11%) O & BE 925 Z & 03B® H 7=, n-3 PUFA & DAL
HAERMFE S B, BEKBAH LA (1.28 mgkg) Kl DF TILMAE n-3 PUFA IR 0.5% EAIZDE
H— REEA 0.77 (95%CI 0.64~0.93) & 72 2 BHE NGB H 7223, BEIKERIEIE 23 =) 5 Tl n-3 PUFA &
DOBEHEIFFRD b o T (R ALEAIT P=0.01). FHF HITKEO.LBES) (HRV) 723X M L&
DBE-T 5 ATREME AR LT,

BT O SCERIZ AU TF(E T D iR REVEAREIE Y (POPs) & MLE Y A 7 & DR Z R L CTUy 5 A
(Goncharov ©,2011; Lee ©,2012), Z i1 5 OHFZEIXVT LS POPs 258 L CTUN 7200,

MREE T & DB IBIZ DWW T O ERFT LW REZERNT 5 &, (KR EERTE T Wennberg © (2007) Db
ZEH N HEIREIRTE TH D Mozaffarian & (2011) OHFFE AT & K ERIRTE & ORIE 2 /I8 L T
7R, AR DA IEIZ DWW TR EKSRIEFE CO R U = —F  AD 2 9% (Wennberg &, 2011; Bergdahl
5, 2012) (FAKEBEODAEIEY A7 DK F EDORE#EAZ/RLTEY, FEHELIX OKEBESH K01 MEE
DAREEIZ L D LR LT, 1 BF%E (Mozaffarian &, 2011) TiI/KREDERY 27 L OBEEZRD 72
Mol DRZEIRIEDOHFIEITEEZKEIR L OB A /R L7- (Virtanen 5, 2012). Z OAFFEIZ/KER & n-3 PUFA
EDOZHAEM bR LE., 2O ORIZA LRI IS N am— FORKRNL—ESD%HA S &
0%, RHARLEHN L7 IS N TN D, KEBOZAMLAFIZEY A 7 & n-3 PUFA OFEEEBEDET )V
X7 4TV RER Y2 —T U OT —F &AL TR SN b D TH D (Wennberg ©, 2012).

BB L NI 5173 MIE B K VOB, LNEE A
CORETER L2 L DT, AF KO MEPREE OB AR OEEICEET 5. KiT, BEOK
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FRIEFE 23 Ol B AR R BT 2 2 it d 5 HAUT, HERi @ K ERIBEE & 52 1 TV S kA LS
MENRBZ b TWD. 2o OWEEZ LI TR LU 25 ICENT 5.

BAFZHERE L TV S Ol se A I DA M EFE 2R ET 5 2 L IC K > THEEMEZERF LTV D, 2o
REIZAINVDVOADZE D BEE I D, ZOMMAZE) (HRV) VNS @E 5 &, ZIUTHEIN EF< o T
WRWEE & 72 D, HRV iﬁfiwﬂfy‘/W/xma IZHWD Z L3 TE (Akselrod, 1988), HfEfhiE R D
WIS 2 S L 9 5 (Aubert & Ramaekers, 1999). H AR OMFRIGENIX 2 S ORREE T LRI AT
D DR R ARG S L I R D BRI TH H. BERKMEIZH DIEZHENDL 7 4
— My 7 MBI <. RRE-KEMRENT  ZNTA X bORE72Y A 2712720 5 % (Malliani, 2000).

Z O ME FHERR LTS R D EE O CRET S D, @R, EREEE 3 omiiand. &
; TIEA 4 9 0.00 Hz (HEKJE 3, VLF), 0.11 Hz (X8, LF), 0.25 Hz (&8, HF) 230 E 72 5.
LF 35 X OV HF B0 (3R & RG2S E S 4L, BB VL@ A 2 O ERE (T7205H30 —) & LT
END. EBIT, RYDEER Y — (N5 VLF 2510t o) THID 100 Z2HMF T% e L TR S
ALDREREAL LI WD D . B7e 2 J8 e 1 B AR R D 72 B IR OB IC kb5 . LF &
&) (LF, 0.04~0.15 Hz) 1L FIEAR OIS T D703, REMRSLEZBmICbEEIR,
Z58)) (HF, 0.16~0.4 Hz) 13K EMIR S 5 W IFEIASAE O DAFHEICBEE L T 5.

Valera © (2008, 2011a) (XEE (M H#/KER2Y 100 ug/L PLE) B8 X OHEE D X F /L KERICHETE X
TN ZEMFIE LTz, T OREERIZKIRE HRV i & OBE#E A2 /R L7223, BEURFET LVOFHEOFIZLY,
£72 2 OOMFEO P TREITIT—E L TV Rho o, il & AIBIRE D2\ Ml 4 Hlk L 723 Oaf5E T
IE, 10D E S THRV O¥D0D /T A —FN/KER & B2 2L R X 7223, N CTIEER
HiL7einoTz (Valera H, 2011b). AL, ZHALDOFERTIL 2 2OELHEMICET HH R LOKRE 2%
ERMLTEY, fmzs EHTORNETH 72, Choi H (2009) [Tt H 41 AEMETL, /KR
IREEIZPEVY HF 3B KOV LF iy & b HRV 23N 2 B8 2 R U7z, (B L, (G TIEEERAD 72 A F L
IKERIEFRIZ K DA DEETH o 7=, PEEE DOIREERE % 1 TV A iE ANER (BEZRE TV T 1.02 mg/kg)
TR D KRB ZE T, KERIZHED HF /N7 A —Z O 23 B il S 47 (Lim 5, 2010).

KRG 27 NS KER 1.08 mg/kg (1.0 mg A F/LKER/kg IZHHY) 2 &6 T 5% 14 B0 AW
TiE, MARTE X O BREEIC LT LF iy O EHMNAFERD H 7~ (Yaginuma-Sakurai &, 2010). /A
FEDER BB IIANRTF HDHNNIA D PFEZHEK 200 g 52 biz. FRGE T2 bR -BITKEICKE
T HDT, 27 NEIETAF VKR 3.4 ng/kg (KEAAN G S, 14 HE% OBEZKRREIT T T 8.76
mg/kg IZ72 o7, B2 BN ANRTF L AT F LSO A F KB O @O ROBIUIEE L STz,
SHREED 27 NITEBEORFEEFIT 5 X 5 F/rnS 7=, HRV &I+ DHA $5 & OV EPA 2MBEGHT, 25 15,

WZHIE S A7z, S ABED LF 5530 HRV I 15 3 THM L T 223, P LHIR#% 0% 29 ik
BIGETO L~UVIZER > T e, JERREETIZE O & 5 B kiTBinie > 7=, LF sy O¥INZ HF K5 D
BACIIE-> TE LT, Lan->T, 2 oDz (b L7-. DHA+EPA OB IIBIEE LIz 3 Rl
THOTMITE L2, HRV &R U b/ Z — 2 TixRd o7z, W ARETIEZ DR if&ﬂxau
AR 29 TIHENR LS, 15 B TIEZOFM THo7-. HRV OFER T LF i nflmL 7z 2 & \E’J
Choi & (2009) DFEFIZLL TV, LavL, Z O A#FZE Tl HF il 232372 LF Ek”?j\i ZTH
0, ZIEKEARR N T AN AR EEMANCRAL L7 2 E AR L7, L7 -> T, Z® HRV £1bi
A BEBLIIEZ ONR2OD, AFEEOREICOWTHMT 2DIXRETH 5.
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PlbEZELHD L, DB AR ONZEIEKERD HRV (T35 T 282 /e L7225, BFERH T — BN
72, BFE~OFBITBED L Z AR TH L. B EHE S ABIZEE A F KR 3.4 ngkg KE/
% 14 BREEE L7-%IC HRV O b &2 m Uiz, ZOZENIEH LI O 15 BE%ICTICE- 7.

RES B DBMBIRARE =0 52RETDHT7 V=T RN USA LT o~—0 N 41 4 DB O
T, KERTINGHE MR IZ B LTV 7228, SRR B X FokRER B EIN 5 LR T L Tniz. 2
MACHFA LT, IREZ A AKER & B LTz (Pedersen B, 2005). XM FF/KEIEE X/ Y —> T 0 R
ANT162pg/ll, To~—27 NT22ug/L ThHolo. T~V UHAER 545 4 (FHIEBEKIR 42 mg/kg,
KAEHKT 40 mg/kg) OHFFRIXBEZKIR & fEIC— B LB 2 /R S22 0o 7= SREHIEAT CIXER, PERIE A
FHHEE S LTV Do 72 (Dérea B, 2005).

TITIONT = TRERARDBEREMN OBFZE T, Fillion & (2006) (XBEZKERN 10 mg/kg LV @
FCUUMEIME EF 00 Odds ey 2.91 (B% 5 < 95%CI i1E 1.26~7.28) Z A H L7=. X512, yEsEWMm/E
FRUV R P ER LT A XA v bR OBFZE TG M & KR (ifn 5 e KA 23 b T
100 pg/L LA E) & OBEN /R iz (Valera B, 2008). LLATOWFFER0Z DM OMIIE b2 72, ZDH DK
HEHOMIEHE (Valera ©,2009) T, IHEHIME & OR#EI R S NN, HEIT/NSIL< 20 (SR
7Bl @ AR k1% 2.14, 95%CI 0.94~3.33, P<0.001), Z OHFZED R IXH 2 FEEYIH O FE DR 5RF I &
STHE SN T ATREM IR Sz, B+ Z ORFZE (Valera ©,2011a,2012) & 7 7 AGER U 27
DFFFE (Valera ©,2011b) 1%, & 2452 MK F 2T 5 &, M & KSR O R 4B 2 7
oo, MEIRICBIE S 5 EK 28T 2 72D IHE D NV TOKE 2 AR — F O — 5 T/REIIZE (n=101) 73
TR A, BEKERBEED 0.496 mg/kg ZiB A HHF T FNLIMTKR L TEIMED U R 7 53 4.19 (95%CI 1.28
~13.76) {52725 2 & & R L7 (Bautista &, 2009).

KEFEE 495 24 OWFFRITRNO KSR & IGREHImE, LML, IRE & OREL R~ A
kR A R 720 572 (Mordukhovich 5, 2012). siHEEMEIZENCA KR LUV EW & IEDME
W) OB TH 720, BEICITEED - 2. BITUKERIEE O fJuE1E 0.22 mgkg TH- 7=

MEEMIEI TRV KERIREE 2217 TV D 7 U — 2 T v ROSERORMAFZEIE, KR & &k
SREHA M ERAE & ORIH 2 7R L722S, BHEDO IR HOWT TH Y M TIEERD b7 sy~ 7= (Nielsen 5, 2012).
Z OWFFRIE 1,861 ADOXRTER Z b, ME L MOV TOREL LR 2T 1 v 7 [ERSHTIC
IEREANRIR 22T T W B 615 44, otk 787 B3V BTz, BIEOIER T & JraE i+ &
R U A OFERTIEIH 7203, FETRI-o7-. 51T, &IE (fiE> 140/90 mmHg E721340 A R7 A4
NCEDS LS BEERBERE) (R 20or T RT ¢ v 7 BEIRGHT O R FME 663 44, itk 889 44 Tk Z e bt
721 U AZ XM AKROBENBETE T LTV, lETidz ) Tidkel, BR2EFETALEHND
LB LERRIIE O, BRIEKER & B L 2eno 72, MfkERO I REIE 18 ng/l TH Y,
PUorr L 1 8.8~34.1 pug/L (25~75 /X—k U H A )Ul) Th-oT-.

M ARSI (B THIE 1.9 pg/L, WANLRAE 1.6 pg/L, ZMETHRAE 1.7 pg/L, MUAONARZE 1.5
ng/L)y DA = —F OB 507 4 Lotk 509 4 OMFZETIE, IHERIILE & OBIENZED e o7
(Olsén &, 2012) 7%, LDL-22 L A7 02—/ UfH Ef & HDL-22 L 27 0 — Ui T & OBE#E N R &7z, (B
L, BREEAMAKEREBE L CW RN SN2 o7z, ZOKIBREWICE TN D A FILKIBIRDON
R T ~ L LSO EEKERZ2 DI S TR, 7 = o — B CHRIICIEET 5 B 41 THIME
&K ERMEFR AEARFRIZE & DA E 72 BH NG 37z (Choi B, 2009). Z OAFFETlE Salonen & (2000) D%
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FACEHET 2 FEARNIE P IEE SRR & OBE 4 R L7,

KE N THE & KSR & OBLESRET S2U (Vupputuri 5, 2005), FEEE TIXBEIIFEO Hiuehn
ST, KEEDOH - & B EWIHSNAL (L FFKERDS 2.1 pg/L LLE) IZ& FN 2 HIEEAEFITT L VRN
IR & LR CTUHEHAME 23 5 mmHg @2y o 72, ZAUTRIEERFE TR LN Z 0 BAKIBOH kK
EEME NS LV T~ AT LEEZLNDETHAD.

F72, BA =D adk— h T (Thurston 5,2007), EHEHOIMmED R VTR & BE L CTHFZES 1
TWe, 15 B IR oJREMIMmT (X 0.36, FEHERAZE 0.12 mmHg) CTIXRHENTEO DL, 12%Ck
WCIHBEENE D b o Tz,

LRI L KO BIEIZ OV T O RS EEAFAET 5. ZORRITI IOV E 2 —ITITED R,
BT ORFE (Valera 5, 2013) THIMASEE SN7203, BREZ KRR % %2 1 72 i A IS DWW T O LIFTOBF
TEEHEE L.

PLEX Y, BT AR, B XEI T & EEI e & B SRR EEZIT D h, el —
EMERRONBRWEDONRZ V. 20z, HE-UCREROFHmICTH 2 5 5 EbER TE TWH2RW.

Ao

2006 -0 JECFA OFHMRFIZIL, A F KR EDMABERELDO U 27§ E ORE 2 Rme 4 25 £/
WFFEIL 2 2721 THh 7= (Guallar 5, 2002; Virtanen ©, 2005). 2 > & & RE wEEIRTE B A0 19 9E & 3R
E LT e, #iil ST KER L~ 3R D K SRR FE C 0.14~0.57 mg/kg (Guallar ©,2002) & BE/KEET
0~15.7 mg/kg (*F-¥%) 1.9 mg/kg) (Virtanen o, 2005). 8 FEIZAFSE L7z 23— K (Virtanen 5, 2005) % & HifH
B2 2 LI R0 DIRZEIRIEIZEE T 20 AlRe & 72 0, Bt [ U7 M ORE RASR S 472 (Virtanen b,
2012). Yoshizawa 5 (2002) DX HT 4 7 7ok RI1E, BEAKEN 2.7 mgkg LV EBWERIZBW TS0
BTIRBY A7 BB LN E T 5 Mozaffarian 5 (2011) OFERTE LD Lz, oSO
FRIIBEBEENMEL, Z D7), I AT 4 7 RfERTH-T-.

A FILIKERD DA B A B 72§ HBRCITMERO A ISR EET 5 ENEETH S Z LW
|27 - 7=. Yoshizawa 5 (2002) & Mozaffarian & (2011) OFFFEIZAHEN 1T % n-3 PUFA OFfIEZ &5
A ISV TV 228, Guallar 5 (2002) & Virtanen 5 (2005) (ZALZFHREEZ HNTEY, 202
ENERSINC BRI S T FE R AN Z L 2T 5008 LIV,

ZOX T, DB L2 BRICEV T, HRV EBZ O MERBEMICEZETH D8, K2
fEam 2 9 IZIEE > Thau.
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& 25, LMESREEICET S EET — ¥ ORE

Author/ Study design  Study Ascertainment of mercury Disease or death  Resulis Adjustments for confounding (or
Couniry participants concentration case matching), fish, LCPUFA,
SES, etc.
CVD considered by JECFA (adapted from FAO/NWHO, 2007)
Guallar et al Case-control Cases: 684 men THg in toenail: range 0.14-0.57 First acute MI Adjusted OR for MI: highest quintile
(2002) Controls: 724 men mgkg {authors presented of Hg compared with lowest quintile:
Eight European averages in control pafients 2.16 (85 % CI 1.09-4.29)
counfries  and across study cenfers) (ftoenails
Israel collected affer occurrence of MI.
analysed in 1991-1992)
Yoshizawa et al.  Case-control Cases: 470 men THg in toenail CHD Adjusted OR. for CHD:
(2002) within Controls: 464 men  controls: range: 0.03-14.6 mg/'kg Highest quintile of Hg compared with
USA prospective matched on age denfists: p=SD: 0.91+1 47 mo'kg lowest quintile in dentists: 0.97 (95 %
cohort study and smoking  others: p=SD: 0.4520 40 mg/'kg CL 0.63-1.50)
status (toenails collected before the Adjusted OR. for CHD:
onset of CHD, analysed i 1987) Highest quintile of Hg compared with
lowest quinfile, excluding dentists:
1.27 (95 % CI, 0.62 to 2.59)
Hallgren et al Case-control Cases: 78 men THg in erythrocytes: range: 0.6- First MI Adjusted OR. for MI:
(2001) within a  and women 67 ng/g Intermediate Hg (3-6 ng'g) compared
Sweden prospective (blood samples stored in 1985 for with lowest Hg (<2 3 ng/g): 0.9
cohort study firture research purposes, Highest Hg (= 6 ng/g) compared with
analysed 1998) lowest Hg (< 3 ng/g): 0.4 (95 % CL
N.B. Shghtly mcorrect: stored 0.19-0.25)
after 1984 would be correct.
Abhlgwist et al.  Prospective 1462 women, Semm THg (blood samples MI (n = 87, 39 An inverse, but not statistically
(1990 cohort smdy enrolled in 1968- collected in 1968-60, then 1980- died); all-cause significant correlation befween serum
Sweden of women 1969 81 for future research; mostly death (n=253) Hg and MI was found.
used earlier samples) A stafistically significant negative
correlation between serum Hg and
death from all causes was found after
adjusting for age and education.
REITHKE<
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Author/
Country

Study design

Ascertainment of mercury
concentration

Disease or death

Results

Adjustments for confounding (or
case matching), fish, LCPUFA.
SES, etc.

CVD considered by JECFA (adapted from FAQWHO,

2007) (continued)

Virtanen et al. Prospective

(2003) cohort study

Eastern Finland of men 14
vear follow-

up

were free of CVD
at baseline (1984-

THg i hawr: p: 1.9 (range: 0-
15.7) mg'kg
(hair collected before omset of
disease or death, analysed in
1992-1993)

Acute CE (n =
282,

Death from CVD
(n=132),

Death from CHD
(n=91),
All-cause death (n
= 525)

Adjusted ER for acute CE:

Middle third of Hg compared with
lowest third: 1.1.

Highest third of Hg compared with
lowest third: 1.7*.

Adjusted RR. for CVD death:

Middle third of Hg compared with
lowest third: 0.7.

Highest third of Hg compared with
lowest third: 1.3.

Adjusted ER for CHD death:

Middle third of Hg compared with
lowest third: 0.6.

Highest third of Hg compared with
lowest third: 1.2.

Adjusted RR. for any death:

Middle third of Hg compared with
lowest third: 0.9.

Highest third of Hg compared with
lowest third: 1.3*

*range of 95 % Cl above 1.0.

Recent CVD studies, not considered by JECFA

Wennberg et al  Case-control

Controls: 738 men

THg in erythrocyte: P50: 3.63
(range up to 24) ng/g.

Hg in erythrocytes sampled after
1984 and before any diagnosed
stroke

First stroke

No association to Hg or EPA-DHA

(2007) within
Sweden prospective

cohort study
REIZHE <
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Author/
Country

Study design

Srudy
participants

Ascertainment  of
concentration

mercury

Disease or death

Results

Adjustments for confounding (or
case matching), fish, LCPUTA,
SES, etc.

Recent CVD studies, not considered by JECFA (continued)

Mozaffarian et Case-control Cases: 1211 men, THg in toenail: IDR: 0.06-094 CHD, stroke RRs for fifth quintile of Hg ws. the Matched for age. sex. r1ace,
al. (2011) within =~ two 2216 women. mg'kg in cases and 0.07-0.97 first: CHD: 0.85 (95 % CT 0.69-1.06); smoking. time of toenail sampling.
UsA prospective Controls mg/kg in controls. stroke: (.83 (95 %6 CI0.30-1.15) Adjusted for BMI, physical
cohort studies 1211+2216 Prospectively collected activity, alcohol, diabetes,
(nurses  and hypertension. cholesterol.
male  health estimated intake of EPA and
professionals) DHA.
Wennberg et al.  Case-control Cases: 130 THg in erythrocyte: P30: 354  First MI OFR. for = 4.98 ug/L (adjusted model):
(2011) within women and 350 (range 0.01-87) pg/L. 0.55, affer adjustment for
Sweden prospective men. (sampled after 1984 and before EPA+DHA: 061 (the Iafter not
cohort study Controls: 275 any diagnosed MI) statistically significant).
women and 330
men.
Bergdahl et al  Prospective 1397 adult women THg i serum: P50: 14 (range: Mortality, AMI HE for lnghest quartile (from 18 Age number of teeth, social class,
(2012) cohort stmdy with serum Hg  0.1-13) pgT. stroke ugL) adjusted only for age: Total education. serum triglycerides,
Sweden of women total 1462 in SemumHg mortality: 0.76; wine consumption. (Considered
(Gothenburg) New follow cohort 95 % CL: 059097, mcident AMI:  but not related to exposure and
up of 0.56; 95 % CI: 0.34-093, fatal AMI: therefore not potential
Ahlgwist et al. 031; 95 % CI: 0.15-066; stroke: confounders: smoking waisthip
(1994 1.26: 95 % CI. 081-197 After ratio, serum cholesterol,
adjustments only fatal AMI 043 hypertension. and diabetes.)
(0.190.98) and stroke (1.80; 1.11-
292y was statistically significant.
Confirms indications from Ahlgwist
et al. (1999). Lower nisk of AMI
associated with S-Hg.
REITHKE<
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Author/
Country

Ascertainment  of
concentration

Study design ~ Study

participants

mercury

Disease or death

Results

Adjustments for confounding (or
case matching), fish, LCPUTA,
SES, etc.

Recent CVD studies, not considered by JECFA (continued)

Virtanen et al., Prospective 1857 men who THg in hair: p: 1.91 (range: 0-

(2012) cohort smdy were free of CVD  1567) mo'kg

Finland of men 20 at baseline (1984- (hair collected before onset of
vear follow- 1980) disease or death, analysed m
up 1902-1993)

Sudden  cardiac
death (n=91)

HE in highest tertile (2-15.67 mg/'kg)
vs. the lowest: 148 (95 % CI: 0.87-
254). In continuous model: HE
changed 1.07 (95 % CI: 1.03-1.11)
for each 0.5 pg/g. Both results come
from adjusted models.
EPA+DPA+DHA was associated
with decreased risk in individuals
below the median hair Hg
concentration (1.28 pg/g): HR: 0.77
(95 % CI: 0.64-0.93) for each 0.5
percentage unit increase in n-3
LCPUFA. while not so in individuals
with hair Hg concentration at or
above the median: HE: 1.02 (95 %
CI: 0.95-1.09).

Association  befween  sudden
cardiac death and Hg was adjusted
for age, examination year. body
mass imdex, pack-vears of
smoking, aleohol intake,
EPA+DPA+DHA  content in
serum.

Effect indicators that are not disease outcome, e.g. blood pressure

P), heart-rate variabilicv Al

. carofid intima-media thickness

Dérea et al Cross- 621 (545 with Hg THg in hair: p: 4.2 (range ca 0- BP Hair Hg was not associated with BP, None
(2005), Brazil sectional data) Amazon  40)mgkg Hair Hg except when the willage with highest
Indians, mern. exposure was excluded.
women and
children. age ca
14-80 vears
REITHKE<
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Author/
Country

Study design

Study
participants

Ascertainment  of
concentration

mercury

Disease or death

Results

Adjustments for confounding (or
case matching), fish, LCPUEA,
SES., etc.

Effect indicators that are not disease outcome, e.g. blood pressure (BP), heart-rate variability (HEV). carotid intima-media thickness (continued)

Pedersen et al.  Cross- Men and women THg in blood: BP. Pulse Diastolic. but not SBP, was decreased Age. BML gender, residence.
(2005) sectional orginating  from Greenlanders: p: 16.2 ng/l pressure with mereasing log blood Hg (p =
Greenland  and Greenland (n = Danes: - 2.2 pg/l. Range up to 0.014). Pulse pressure increased with
Denmark 145) and cal50 pgL. increasing log blood Hg (p = 0.001).
Denmark (n=41)
Vupputun et al.  Cross- 1240 women, 16- THg in blood: w: 1.8ug/L: P50 BP No  association — among fish Age. race. icome, BML
(2003) sectional 49 years 0.9 (range: 0.1-21.4) pg/L. consumers, but in  non-fish pregnancy status, and dietary
US (NHANES) consumers, the highest Hg quintile sodium, potassium  and  tofal
(from 2.1 pgl) had ca 5 mmHg calories.
higher SBP vs. other groups (95 % CI
available only for model estimates).
Fillion et al Cross- 118 women, 133 THg in hair: p: 17.8 (range 0.21- Blood pressure OR 2.01 [1.26-7.28, supposedly 25 % Age. sex. BMIL  smoking
(2006) sectional men, adults ==15 77.2) mgkg CT] for elevated SBP (>=130 mmHg) commumnity
Brazilian vears with hair Hg =10 mgkg OR 220
Amazon [0.95-6.06] for DBP (>=20 mmHg)
Thurston et al.  Prospective 343 guls THg mn maternal haw: p: 7.0 BP DBP at 15 vears mncreased in boys Buth  weight, BMI  height.
(2007) 336 bovs (girls). 6.5-6.6 (boys); range 0.5- only (slope: 0.36 mmHg; SE: 0.12). maternal hypertension
Sevchelles BP at age 12 and 267 mg'kg Mo associations at 12 vears or in
15. Hg exposure girls.
in utero.
Valera et al Cross- 120 women Range of blood Hg: 0.53-152 BP,HRV BP: SBP (also pulse pressure) Potential confounders considered:
(2008) sectional 85 men ugL. postiively associated with Hg. DBP  gender. age. waist cucumference,
Canada. Inuit adults = 40 close to statistical significance. insulin ~ sensitivity, LDL- and
Nunavik vears SDANN negatively associated with HDL-cholesterol, triglycerides,
Hg. Both after adjustments. Other smoking alcohol, physical leisure-
HEV wvariables negatively associated fime  activity, income, 10-3
with Hg in crude model. LCPUFA in erythrocyte
membranes. For BP also blood Se.
REITHKE<
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Anthor/
Country

Study design

Study
participants

Ascertainment  of
concentration

mercury

Disease or death

Results

Adjustments for confounding (o1
case matching), fish, LCPUFA,
SES, efc.

Effect indicators that are not disease outcome, e.g. blood pressure (BP), heart-rate variability (HEV), carotid intima-media thickness (continued)

Bautista et al Cross- 48 women THg in hair: GM: 270 mgkg. Hypertension. 419 (95 % CIL 1.28-13.76) higher Sex age. BMI. fish intake.
(2000) sectional 53 men P75 496 mo'kg vasodilating nsk for hypertension for those i the
US (sleep cohort adults THg in blood: GM: 1.16 pg/l. function highest hair Hg quartile vs. others.
study) P75:2.01 pg/L. Corresponding for bleod Hg: 193
(0.66-3.65).
Chot et al Cross- 41 whaling men THg m blood: GM: 295 (range: HEV, BP, carotid Structural equation models showed Age smoling, BMI, consumption
(2009 sectional 5.19-1284) pg'L intima-media statistically significant associations of alcohol and fish, cholesterol.
Faroe Islands THg i ham: GM: 731 (range: thickness, BAFP between some, but nof all Hg tnglycendes and PCB  were
452 -13.4) mg'kg; biomarkers and blood pressure and considered. though not all included
THg in toenail: GM: 2.04 (range: carotid intima-media thickness. An  in the model
1.35-3.29) mg'kg. association with slight delays of
BAFEP latencies was also observed.
Aggociations with measures of HRV
were partly in the opposite direction
vs. expected (Le  increased
variability).
WValera et al  Cross- 413 women THg in blood: range: 0-240 ug'l  BP SBP associated with Hg, but with Potential confounders considered,
(2009 sectional 319 men smaller regression and comelation as in Valera et al (2008) with
Canada, = 18 years coefficients. as compared to the 2008 minor additions.
Nunavik Includes the 205 article, suggesting that the association
of Valera et al is mainly drven by the same
{2008) individuals as in the previous article.
Limetal (20107 Cross- Mamly adults, but  THg in hair: po 1.02 (range 0.01- HEV The HF parameter decreased by  Age. heart rate. lustory of diabetes.
sectional 10-20 % children.  13.36) mg'kg 8.4% (95 % CI: 22-15.1 %) with an  smoking Other variables. eg
852 females 1 mg/kg increase in hair Hg. cholesterol and triglycerides were
737 males considered.
Yaginuma- Intervention Adult volunteers Controlled MeHg intake. HEWV 14 weeks intake at Japan's PTWI 3.4
Sakuri et al 26 women THg in hair: p at week 15: 8.76 ugkg bw. LF component CV
(2010) 28 men mg'kg increased at 15 weeks, compared to
p in control group: 2.14 mo/'kg both baseline and control group.
WREIHES .
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Author/
Country

Study design

Study
participants

Ascertainment  of

MErcury
concentration

Disease or death

Results

Adjustments for confounding (or
case matching), fish, LCPUEA,
SES, etc.

Effect indicators that are not disease outcome, e.g. blood pressure (BP), heart-rate variability (HRV). carotid infima-media thickness (continued)

Valera et al Cross- 724 adults (663 THg in blood: IQR: 1-9 pgL BP. HRV BP associated with Hg only in crude  Potential confounders considered:
(2011a) sectional with HEV data) THgin hawr: IQR- 0.2-1.6 mg'kg. data, not after adjustments. sex, age, waist circumference,
Canada, James (= 18 years) from HEV: SDANN and other parameters fasting glucose, triglycerides.
Bay Cree communities negatively associated m unadjusted smolang, physical activity, PCB
analysis. but not in adjusted models. 153, lead. seleninm, n-3
In contrast, LF. HF and LF/HF LCPUFAs.
associated with Hg in  adjusted
models.
Valera et al Cross- 157 adults THg in blood: IQE: 8.5-22 ng'L BP. HRV No effects observed 1n adults on BP  Age. gender, triglycenides, fasting
(2011b) sectional 82 teenagers or any HEV variable. glucose, obesity, seleniim  n-3
French Recruited from an In teenagers: Tertile 3 vs 2 showed LCPUFAs Smoking and alcohol
Polynesia urban area and a lower square root of the mean consumption was considered but
rural area. squared differences of successive R-  not adjusted for, due to lack of
representing R mtervals (tMS5D), lower HF, statistically sigmficant
different Hg though not m nommalised unifs. associations.
exXposure and higher LF/HF ratio.
different life-
styles
Mordukhovich Cross- 495 older men THg in toenail: P50: 0.22 (range: BP The point estimates for Hg in relation  Age. smoking. season and year of
etal., 2012 sectional with mean age 72 2.40; IQR- 031)mgkg to SBP and DBP. as well as pulse climical wisit. BMIL education
UsA years pressure, were all negative, but far race/ethnicity, alcohol and fish
from statistical significance. intake.
Nielsen et al, Cross- 805 men and 1040 THg m blood: P30: 18 (IQR- 88- BP Lower DBP, was associated with Age smwolang selenmm, ratio of
2012 sectional women with Hg 34.1)ugL. higher Hg in men but not in women. n-3/n-6 LCPUFA, watst
Greenland data.  All  were Weaker and non-statistically  circumference.
Inuit aged 30-69. significant results in  the same
direction was found for SBP, but no
associations were shown for pulse
pressure. The nisk for hypertension
decreased with blood Hg in men
only, but not with statistical
significance in all chosen models.
Olsén et al, Cross- 507 men and 309 THg in blood: P50 for men: 19 BP No association was found to SBP (but Gender and lkidney function
2012 sectional women at age 70.  (IQR: 1.6) pg/L; for women 1.7 with increased LDL-cholesterol and (glomemlar filtration rate)
Sweden (1.5 ng'L. decreased HDL-cholesterol.
WEICHES .
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Author/ Study design
Country

Ascertainment
concentration

Disease or death  Results

Adjustments for confounding (or
case matching), fish., LCPUEA,
SES, etc.

Valera et al Cross-
(2012) sectional
Canada.
Nunavik

THg m blood: P50: 17 (IQR: 9.0-

complete data on 284 range: 0.8-112.0) pg/L.

BP. resting heart No statistically significant

rate associations between Hg and SBP,
DBP., or pulse pressure. Resting heart
rate increased (p for trend: 0.02), with
6.9 beats per mimute more in the
fourth vs. the first quartile.

Age sex, fasting glucose, LDL-
cholesterol. HDL-cholesterol.
tnacylglycerol, alcohol, smoking.
physical activity, anti-hypertensive
treatment. lead, PCB. and n-3
LCPUFAs were all considered, but
only those that changed the
regression coefficient more than
10 % were retained in the model.

w: mean; AMI: acute myocardial ifarction; BAFP: Bramnstem Auditory Evoked potentials; BMI: body mass index; BP: blood pressure; CE: coronary event, CHD): coronary heart disease; CI:
confidence interval; CVD: cardiovascular disease; DBP: diastolic blood pressure; DHA: docosahexaenoic acid; DPA- docosapentaenoic acid; EPA: eicosapentaenoic acid; GM: geometric mean;
HDL: high-density lipoprotein; HF: high frequency; Hg: mercury. HR: hazard ratio; HRV: heart-rate variability; IQR: interquartile range; LCPUFA: long-chain polvunsaturated fatty acids;
LDL: low-density lipoprotemn: LF: low frequency; MeHg methylmercury, MI: myocardial infarction; n-3 LCPUFA: n-3 long-chamn polyunsaturated fatty acids; n-6 LCPUFA- -6 long-chain
polyunsaturated farty acids; NHANES: National Health and Nutrition Examinations Survey; OR: odds ratio; P50: 50® percentile; PCB: polychlorinated biphenyls; PTWI: provisional tolerable
weekly intake; RR: relative risk; SBP: systolic blood pressure; SDx: standard deviation; SDANN: standard dewviation of the average R-R imtervals calculated over S-minute periods; SE: standard

error; SES: socio-economuc status; THg: total mercury.
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7.4.2.3. ZOfhoOBHE

SERERE

A Z OGN RREFEROFAENR 48 £ & XREROFHANL 60 4 OB kin % i L 7= (Belles-Isles
5, 2002). ARERTIIPERMAETPCBIL3 %, KBIX2MHETHo7 OKEBEDFE)ITA41.8 £ 0.9
ng/L). FEER ERBRE OB OM, Kb~ 3—T MilaOH 7€ v FAKERIS L O PCBs & ADFH
AR, HT AN (invitro) mHZARNKIC X 5 T MBE5E2Y PCBs & B OB, ME [gM UL idkR
B DB, 1gG 1% PCBs & IEOFIREA LTz,

TV T = TR O R 61 ALOBERIIIE TlE, FEEIRIE D XA F KRG L g a7 Y
VB X ORFRGURO PR & O B 2 MFtd 2 7 DITRE & B O 1% 2 572 (Nyland 5, 2011). #a/KER
WREE A MO TR L W b @EdoTe (5 & B4 9.63 ng/L & 6.90 pg/L). # IgG L~V ITKER &
FEEImM (7=0.60) &AM (=0.61) HAERFEMENH 72, & 1gG 7 A YV X A FIZIFFEEIE R o 7.

T IR 2 SR, b B AL RRE 105 4 L ERTERICAE ekt FREE 105 4 THIEEHUA (ANA)
DB S 72 (Alves B, 2006). FBEZKIPEFE O FH1TALAEE (35.4 mgkg) OFMBREEEE (1.0 mg/kg)
LV AEEICEP- . MIEHHEHUREEE OB XA ZBRE (12.4%) OFFBRBEE 2.9%) LY &EH-o
720y, BEKIR L PIRPUAORICAERBIEII 20~ 7. FHOIX, AL EIC K 5/KERIETE TH O
EHEITET W TH A 9 Effm oI 7.

5 [ O HUBAE RAZ DO W T OWFFE TAREBIREE & AT 57 b E—MHRER & OBER R S
(Park & Kim, 2011). %8Ik A 1,990 AT, 10.9%IZ7 N E—PERIEROBEERH - 7. Mk R E T
7 MM EROBEE & IEORENH o 7 (M HKERIEEE A 3.56 ng/L LA T D/ 3 5002 xbd 5 6.04
ng/L LA E DK 3 /31D Odds beid 1.50, 95%CI 1.02~2.01 TH v, #7547 TiX P=0.057). Z OB
THAERFE CTO 1 ELINOIIES Tl XLV - 72 (0Odds t 1.82, 95%CI 1.17~2.83, {#H[A1%) ﬁPOM@

R OB LWt KOS & OS2 H AR AN D 29~39 5 AR 582 A THREFS 72 (Miyake
5,2011). BEKSEED L > PITRET 0.26~6.05 mg/kg, & HT0.13~9.51 mgkg Th-o7-. FHHE#%
® Odds FLlEhiis, B0 IO Th, OBEKIRETH 8L OEBEZKBRETHLHE TR,
277,

1999~2001 FIZED LN 7 v —jFEOar—F (Zzue—HAEarR— b 3) TEPCBs BLVAF
IR OB & 1AL R L C, SRR ORI E & T DR ORI A MRE S 772 (Grandjean ©, 2010b).
Z ORI 464 NDF-EHNED B, Sk e Tk ChirE & BE R DB /e S4L7z. PCB & A F /LK
SROPFEIIHPERF L 7 4 10— 7 v FIRFICERE L 72 i 2> D RE S A7, KERIREE O AT - 13 R B 52
TZNH@@,%%ETIMuwﬂ5@%@%@@@?2@uwﬂ7%%@%@EWTZMHQLT%O

. IRILHIM E PCBIRE L ORICEDORENBIE SIS — 5T, i, HEEIEL OBMRIZBW T

Dﬁ%%?”ﬂﬁ&fk%ﬁ ZHF 72T IgE JRE & ORNCIED (=#r7R) BIEN H - 7.

Heilmann & (2010) i%, Grandjean & (2010b) HE[EI U7 = —HAEaR— 3 T5mE T TO M¥
VA RU I F L OMBREZBTF L7Z. PCB BED LFIXY 77 U 7HRMOEK T, ﬁ;@@ﬁ’m@
JEPURAEOAR T & BRI 5 2 & AR bz, BRI HTER KO A% O KERBEE L2 & R & B
2o,

AT
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KE I T INEROHFETARIB L~V & BpE L OREA AL S 7 (Xue 5,2007). Z OBFFEIEX TH
FEL 3 2 =T 4 ~VARRGE) SN 1,024 AT Z72bi, BERAKERO )T 0.29 (#iFH 0.01~2.50)
mg/kg TH o7, 1EM 35 ARG CHIFE Lz ettt 37 LIRS HEE Lo kMBI R TREZAB L)
90 /X—& > & A /U (0.55 mg/kg) LA L& 725 Odds A3EA - 7= (Odds b 3.0; 95%CI 1.3~6.7).

KEMRFEE A (NHANES) 1999~2002 47> 5 O &k 1,425 NOBFIEIT 4R & NIRIEFR K OVF-5 ) I8
& DO E ZFRFT L7= (Jackson ©, 2008). WFFEXI RO LML 20~49 5%, PARRAT THEAR « ZFLIZ L TV 7R
ST MHKSRICE LT, LY 2ERAEZEE L THEEEE L ICHERBEILZR ) -7, k4R
DI 1.00 (95 % C10.94~1.05) pg/L TH - 7.

KE=a—a =T MRy Ty a—0 A FY A 7 0AM5E] T, &L EHRLE L CESEIN E O/
ELSPHRRAT &M 252 N CTHgT &7z (Pollack &, 2011). LA KSR DA F31E 1.03 25~75 /S—k & A
JVAE 0.58~2.10) pg/L T o7z, KER & HET L7ohs RER & OfF B R BEEI Lo 7.

Ay = —7 Ol 195 A TAF VKB ERETDRT A —5 L OBEPKRFIE 72 (Rignell-Hydbom
5,2007). MEBVEITHOCHED B % kML BT 2 2 &L C8E SN2, M A FLKEREIT Ok
KER L HEROKERDEE L TRIBEN, L PiE0.11~16.59 pg/L (FFHRAE 2.25 pg/L) Th o7, Ifid A F
JUKERIIRRES LT BB (K B RE, M 74, K7 m~F o matt, Y RakrAEHE) &
BN 72 o 7o, [Al CAFZED G, A F/L/KEREETE & PCB-153 (2,2°,44°,5,5-~F /o7 =) &
DR HEROFENRT SN, ZAEERITRD bRehro Tz

BWOWIIETIX, BT AN (in vitro) NEBR AT TEARED » 7O FME 111 faxtg s L
(Choy ©,2002). MLH/KERDNL)F 8.3 ng/L T, KT OFENT 4.4 ng/L Tholz. HBEEFOHIE B
TR G KERRE & BN 2 v o 72, 2D —J7, IR KERIEE IR TR (r=0.26) FFIZFHE
(r¢=0.49) & H L (r=0.49) K¥% L (A E AR (P<0.05) N -7z, KT OEEFEOEEOIEE T
FEOKERIREE & AR B > 72,

AEEREIE 5 J TN FEAE PELIIF DIEIE R PE

[EDEN £} 1278 — b CTIIAEBIRENERZEICESWTHESN, 77 ANt 691 4 DOFEEZK
FRIEFEHHIE S 7= (Drouillet-Pinard 5, 2010). Z D 2 DD /3T A —& L IRROEFE ORENSHEE S 7.
FEOKERPEE P ofifiX 0.52 mg/kg C, ZlEges 28 TIIKIREBRIROME & OBEITRH S /e -
7-.

12 OWFGET, n-3 PUFA RCEREEIGYE (KER, $h, PCBs %) & TEMREECC HIZERFAREE & D BE A
e &7z (Lucas B, 2004). MEAEMIERER (X T Y7 454 £) L7y 7 )R ERO R HEE 29 4 T n-3
PUFA & 75 Y88 o0 JFR5 ifn i 4% Hh 8 FE 23 E S A7z, n-3 PUFA & HHAESSBERE (BB CIdaE CTh -
7208, HAERE CTIIAE TRV ICIEOBHEAFRD S 7208, (GYWE T EBRE - AOMENED L
NI To. X B 7 R OIS MR B ORI Ny 7 MNEEAERICHE ST 18 ffEnoT
(14.1 vs 0.8 pg/L).

REE N ZNE ORI AR & TV B2 F 7 2 SHEBEESR M1 36 KON T & O AL BAFE S AR R 12 B3
THZEHREELT (Lee B, 2010). [REFEREEHEREMISE) CrigE Ntk 417 4 B 235 L L,
IKER D R A - IR R R L P C 3.67 ng/L, ARERTZ 1T 3.30 pg/L, ML T 5.57 pg/L Th o7z
RFRTC GSTTL % K7 5 RIS Bl PSR A EIMRIRE O U 2 7 23 EH LTz, GSTMI &

=
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GSTT1 D5 % KABT D REBUI R & JFf5 M C A T /L KSR BE MR ER & BE L Tz,

Fﬁﬁﬁ%ty&~:f~bn:n—a~ﬁ)fJ%%mﬁ&%g%@%%§&@%@ﬁ@%émtﬁ,
BRER & AR B (HAEKE, BE, THEE, EREE) S ICAEZ2BE RS bi/eh > 72 (Lederman

5, 2008).

Case B (2011) 1ZFEEZAKER | mg/kg OBl (K 2.37 mg/kg) DOHANE 30 AO/IMMOERE &g 2 51 L
TXIR 107 A (CF¥ 0.46 mg/kg) & Hlg L7z, KEHRE DS WEERO T &6 7o BITRRIZIE TN O R
BN D72 (18.4vs. 20 mm, P=0.019). /NIMOTEICIZZTZRD B o7z

ARA O INMA N L2 o7 ak— kT, 2004~2006 4EI24EF 7 554 AOF 8 HIZ o0 THEHE
M KSR & A BRI L OB 2 Miat L7= (Ramon 5, 2009). #8/KERO (T 113 9.4 ng/L TH - 7=
KK SR I K DU AL D B A VT i/ N D b DI R TR ENA EICIK S (143.7g), FRVEEERLEIC /2
% Odds 237> > 7= (0Odds e 5.3, 95%CI 1.2~23.9, P=0.03). #iti#th CAEBRENSMOER & & i
EEiZEoobng.

DM

TIIVNT =Y DRBEAI 2 =T 4 —12 DORASINE 135 4 % 5o T ATbIFFE 25 7K 805 5 O F %
DA F~—T LER{EA F LA & OB BRI THRE L7 (Grotto &, 2010). /KEROHSRAE (FiPH)
VXL T 40.5 (1.70~179.3) pg/L, M3 4.7 (0.2~30.9) pg/L, £EH1 10.1 (1.0~57.8) mgkg Th-o7=. =
DOWFGENX T N B F A AR CEESRE, TN E T4, B X T —E,5-7 7 L7 U VEEIKEESR (ALA-D) I&
Pl MR E T BEYKIBE OFERADOBEZ R L (P<0.05), ALA-D BIEMALEIS IXimHKEBIZH
BERIEORE N S - 72 (P<0.0001). IMAEASRIT ALA-D FHEME(LEIS & IEORE, 7V 2 F 4 itz
F, INEFAH, ALA-D IEMEICAOREZ LTz (P<0.05). {HL, SO0 MERIOENRH 7.

TTUNDT = SRR O LRI O EIX B KRR L LB L) (VB T U RESS T A
7 —BIEMETREN) & ORFEZ RET L TV 7z (Pinheiro B, 2008). I OHFFEIE 2 DOMRFEEM & 1 DOl
%ﬁl®3$l®ﬁ‘:o®f%’@bhk Gat 87 AL, BEEMHDOEREE L~LIT07R 0 &
STz, BEIKEE ORI TR FEAE T OF ] AR T 9.81~17.32 mg/kg DfEix & v, FEUREEE
H@E%%TﬂﬁlﬁfZHN&@mMg@ﬁ%EOTW%Hﬁﬁﬁ&ﬂm“k?wy?ﬁ/ﬁgﬂm<,
714 7 —BIEVEDMERWNA E 2B b7,

B CIERE RO ANBEOIEREEDFN Th 7=, 7T VN7 ~ Y e ER Mg 12 Hilik
NHDOBME 211 /4T, —HOKP L& L UgEEE LT OFKAMEENEARES & OBREIZ DN T
REMrAE 72233 Z 72 odv7z (Lemire &, 2010). 65 ikAlili TOFERKFAEANEOFHREISIEL, Mtz
ﬁ%lEAu(HO%A)X%Tm¢Kﬁ#%IEILLQﬁgm)iDWW%TiIM%tV/#HO%&
£V, @< M KRED 25 pg/L RifiO#FE LV AEICE -7z, HL, ZOHINX 65l ETIIAET
&ﬁot.ﬂ%ﬁﬁﬂﬁ%ﬂfkw,ﬁr%ﬁ%@ﬁm(F@)@ﬁ,:@%%@%ﬁﬁﬁ@%ﬁ%%f
5.

77 v AN OREBUHA N 81 fLOBIIEIE— 5 SRS M L BT AE R DO Vo 0 LR IEME L LIS
%mﬁ% ETHRE AW L (Huel ©,2008). HEIEAIC L 2 EBEROHT 2 HWD &, KEBITRCHTE

WDHINT T LR TIEED ST X 0K 1% %] L. RO BEZKERF IEIL 1.20 mgkg Th o 7-.

FEEOXTGE 343 N CEEZFEHOWEZHWHEEE A ZRY v 7 v Ra—h L ORF#EDHRE S
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7z (Park B, 2009). EEZKERMEEE O FHTHF HHEM=270)T 1.7 mgkg, A X RV v 27w No—Lgt
(n=73) T 29mg/kg Tho>7z. KRG DORIGRE 1T/ NUSALOFE I3 LT Odds e 7.35 (95% CI
1.73~31.1) £72o7-.

Cho © (2012) IZHEEIPAFR 2otk 481 £ DWW CHAR L5 OHEE LB X OVEHRIE & O BE 4 Rt
Lo, A RERIE B fie KIUS L (=5.23 pg/L) D&l MNUAL (<2.67 pg/L) OF A~ THHLERE D
WiinoTz. 0dds H 0.36 (95% C10.19~0.68) 235 b7z,

FEEB B AR DORERIEVERTE O 72 ME 59 N CEEIAER 20 %) (22WT, BE, BN, JROBIKIRNE IR
A HERE & OB CTHRET & 772 (Ohno H, 2007). ZKERIRFE O SFE)IE, BEZT 1.51 mg/kg, &/TNT0.59 mg/kg,
JRC086mgkg (7 L7 F=4f1E) Thotz., ZOLMRET, N-TEBFILp-D-Zvay I =4 —BiEM
Eal-R7n7u7 ) 0% (BWEBBHEFEZE N SHEE L) 1 Y72 0 KEBRESCESE, BN, RO
KERIREE & (55 < 1EH DY) IEOMBEEZA L7z (P<0.001).

KEC NHANES F#AEIZEBWT 3I~5 5D EH 1,005 AMZOWTKEIREFRET AT A L OEER, (B
X BI2 ORZOEETH D) AF N~ VBOGEMEE I IXREOF LERORIEL XA L TR S
7= (Gallagher & Meliker, 2011). X F /L~ 1 UM E < BEEDMEWB R OEM 1354 T (KL FET A
T A D) WA EOBENTED G, MO EH TIXERO b o7z, KERDY 700 pg/L LV Emun
T EHITR/NUSNL (140 pg/L) DIk L THRET AT A 208 189 pug/L IKH - 7= (P<0.001).

EEH

%2 < OFRERERDTIZIZ 1 DRV LD TR TOLMET SN TEY, LIeR->T, Zb DR
ROBEMZFMT50IINETH LS. SIS, WY A ZO/PNSWHIFESR, Mt S izl RER O
BRZFREPFEL, ZNOITITREMNMBRTH L RELAEL D.

7.4.2.4. 2004 #EQ EFSA ERELEZOB U WERICT 5 %%

AFNVKERIZEAT DR OEFHIBIRIIUTO LB TH .

® AT WNEIRERB ORI, n-3 PUFA (BT D A8 B A 9L, A FLKEBOR
BE9BLU30 » ATREBLIED, SETIIRIRnolc. R A T AKBREXRDO T LD
DFBIFEREIT BT /N & W D A ¥ = W NEFEEOE COMIRIT, BETILERD .
DA Tz VNI TR OFERIT n-3 PUFA 23 L TR 72 B TH D,

® Txu—HAaR— ML 1 20OH LWAERIE, IREH A FLKERIREE & RIS IR & O
BIERGHN N D H M CHFETHZ L 2R LTS, I, MHEO 7 = v —HA a7k
— MFZE 2 DFERENHE BN TND. dR— R 1 O 7 5 TOMPRER BRI & KR & ORSED
Farnak— b2 TR TE RN

® Txu—HAEaR— M1 OFGHEN CRBIOBBIICET 2 A EOREL L I &,
W ETHRE SRR A FOUKERIEE O BT/ N S T\ Z L2 RB L. 7 =nr
—HEaR— MFZED 1 & 2 A L TRl L T PCBBREIC L 25 LSBT Z b/e
Mo,

o LB B AR OH LW IT DAL E) (HRV) ~DKEDOMEL RIET 5. %< OFEFHZEIN
Z, L THA ST ABGEN, A F VKR 3.4 ng/kg RE/HIBEREIZ HRV OZ L% i H
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L7z, oL, fERIEEE 883, @E~ORBIIHEIF I,

° 74/7/F®WL®ﬁ”imﬁkum SRIED B 2R U7z, D R BRI BT 2 o8 i
DOFEFTRIE, A F KB L DMEEBO U A7 FH L OREZ R L TR0,

® A TFILIKERD L ME L EM OB AMBIRO AT ELZET 52 L OHEREMENPRICR T,
AF IR L OFEZEY) A7 L OR#EZ /R L, £ OBRIZASHE R FHHIE A 3 272 > 72 n-3 PUFA
Z LLRNT AL HICHNE LT e, Bl O DMERE Y A7 EH & 2 FLKER & o B & oRie
L7221 KEBFZEIE, B2 L2 n-3 PUFA DRIEA B FHEREZLVEHLZHDOTHY,
INDFRERDERO—HZHIT 2006 L,

® DX HIZ, DfHFEZE, HRV BLORS < MEITHEE T 2 TS 523, RISHmICIT
BEL TR0,

743 ARG T SHFFT—
FAO/WHO (2011b) IZER STV D K 912, MEHE/KERIR DR OREE~DEREIZET e T —
IEBIHRE C, AE-RISBERIEEICHND Z LIXTE 0, BEKERR OBEZORMEICET 2
JIE BRSO 52 C FAO/WHO (2011b) IZ& FN TV Wb DX, EFSA 3KFH OHE (Hassauer ©,
2012) ICEHSNTEY, THEHIESE L THW.. BRI GE%, K BIK Nousk, M
BEFHEICOWTORELZRE L TWD. 2L OEFIRITIE, HRIVNIETH D, A& OHIHEH A
Rt Thd, BEIMAAH5THD, KMLAEYEBRBEREOXINNA T THD, 72 EDRAMN
5 Z &Y CONTAM /SR LTRSS TN S, L7 »> T, BIEDOE b7 — Z [ ZEHOKIED U 2 7 FEih
DFEEIZIT T 7200,
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7.5,  [RHGCIED < HiiSHiOREE

7.5.1. XFNkH

AEOE REIZB VT, CONTAM /SR /U1E, 2004 475> H[EIO EFSA B RELK, A FLKEREE
DWW T OFHRZFHE L C& 72, AilE o R E Tl JECFA 235 E L7z PTWI TH 5 1.6 pgkg KR/
EIZ2SWTE K L7z (FAO/WHO, 2004). & ® PTWI IZEFMIED D ORI ERBIZ SV Tz, &
b, 0O PTWI O EDOHIEEIE, B A 2 = W/ NRFENZ (Eadh— ) OREIBEZEOL - &G
B\ NOEL O FEHME (FEBES 153 mgkg) & 7 = —HAIR— MIZE 1| O 7 mOMRIEERLED
BMDLs (FEREEZ 12 mg/kg) IZEDNWTEY, I bR E L TORBIESEZKIR 14 mgke O¥fE
DR O,

7 v b OFERE T 2RI ORI R TOREL RIR L, HUAKISIK FO BMDLys 234
LA F KR TE LT 0.01 mg/kg (RE/H (KEHFEAE T 0.008 mg/kg {KH/H) T -7 (Tonk 5, 2010).
ARXEALZ O BMD BES e b L BIRWHEM T THLZ EICHEH L. ZhoDT7 —XI1TE 56

\ZHERT DM ER D D, P IR SFIVIFREFEICE S HREHED 72012, FEHEET — XLl EIC XY
BWAME A 203 20 - @ BRIt 4 R4 2 L ide o 7. f%wmﬁ% EDMAE R & OB
Y JECFA O 2006 42k 7T OFRIZEE#H S 41 (FAO/WHO, 2007), & HIZF ke < WFZENFIHATRETH 5.
D%, HRV B X ORS XM EICBT 2887 — XLtk s LTEETH L2, RIEMKmICEL
TR, L7 o T, MRS O, B, DIE R B O BRI 2 HE 5 L 72K, CONTAM
IRARIAT A T VKRR R & 6 0GR 5 7% O MR IR B R AR & OB A 236 A FLIKER D RERRIZ -5 <
fREHEZ B X T ECOREBOMRILTH S L iEmmT 5.

MW®EBAE%E®NMEU%@k%EEEi %E%%%wﬂﬁ%@k%@%L%ﬁk@%L«
DENTEEN DR DEIREBIZ L DGO NWTOBRTH 5. B A o = L/ NRIGERENGE ek
R—R) DB OREE, WO 7Im—$%ﬂ%®ummﬁ%®ﬁ%ﬁ BT, @ﬁﬁ £ % sk i3
ST, B LWHIEZLET O R 2 oI EET 5.

VIHIE BN A ¥ = W/ NBFEEMZE) D O NOEL REBLIESE T 15.3 mg/kg 1 n-3 PUFAs Z %I A
TR T LWEEIR— FNED 9B LN30 » H OMAERRIL, R B2 ¢m%&&m1n@&g
LV EWE n-3 PUFA EROA BT H 130 A FT/VKERIREE OB S HRS TRV L &R L7z,
AL, ZOBEEL~VEL EOBIEEITD R WO CARIEEMEITIEMNT 5. FEETREZ &%, Smilomi
CTHE VA n-3 PUFA BRFE & AR EEHRAEIS0 L O IEO RN A 51, ZOEGET MKERZ N2 T b i
RICE L 2ol BA ¥z /WNRREFEIILD 9 BLV30 4 A OBILRIZEESE, CONTAM /3¢
JUEFEEZ A T OVKERIEEE 11 mg/kg N REBMF n-3 PUFA JRE LT L CTH Y, LB > ThrA vz /hi
FEEEMFFED S5 T- LT NOEL (15.3 mg/kg) LV EN-HELATHILZ LMoz

Zrxa—WHEIR— MIEPLOFH LWERIFRONTEY, FETREE, 7o —#HEBDak—
F2 0 7ROMEITaAR— N1 OREREZERET, ZOZ LITE /MR aR— R 2 OO
SOHTFHMATE 2V, 7= —HAEaR— MIJETO PCB BREIC X 2 &I 2 MEIE Y = n—
HAEIR—MIED 1 B2 256 LTHITT 2 2 & TS &4, PCB RERIZ K 2 28K OFEMLIEFT W
k%i%%w‘: ak—h 1 2ORBOMBIROARTEEIC LD ORI AH STV, B4 =
IV NRFE SRR MSE O REBLIAK n-3 PUFA DO ZAE DFEHLOIE 5 A3FRVY. CONTAM /SR /U T 7 = = — /4
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iR — MEEN G DOYBPIOFRERIIK T2 26 OEBIMIIZER LR, 7= —0O8F%E0 5 IT L]
JECFA 7387E L 72 BMDLgs REBLEZZH 12 mg/kg £ D BV AL t.tﬁﬂb%@rﬁwt

UbEDXHICERH LI LIS E, CONTAM /St Udt A & = W/NRREREFIEN S D 9 B I W
30 » HIRCTEIZE SN o) O NOEL (REBLESE 11 mglkg) &, 7xwu— bﬁé:f NMIFFE 1 225 D 7 1%
T? BMDLgs (FFEBLESZ 12 mg/kg) & DOFE)E2 IV, REBLIESZ 11.5 mg/kg 2 HEEEIC D < fRfHERR E DR
e rE L.

WHO (1990) O (i) THl_7=L 5121 23— K 2> NEWEIRESET V% H, JECFA (X 1 H Y7z

Y DKEREIE TR $ 5 1 oo & FRRERR L 2 F i L7z (FAO/WHO, 2004).
(i) C = (d-A-fbw) / (b-V)

JECFA 134 s DAREEZ L < KBS H 5 72912 WHO BN/ 8T A= 2O TRODDEEEZRZ

72o7-. LLF2S JECFA DWW /RTFG A—FThH 5.
C=I F ARSI (ng/L)
d=1 4720 OKEBFEHE (ngkg (KEH/H)
A=WIARS (0.95)
=1 P A3 EL S A5 WUEIS (0.05)
bw={KE (4L & LT 65kg)
b=HEHEEE (In2/ A RS =1 B 24729 0.014)
V=il & (diw DIRED 9 %)

REBL O BE2/MAK L 250 %24 THkD, FRICAFEICEE L2 WRERBEZIRE (11.5 mg/ke) & RS 1=
FE 46 ng/LIZZEH L7z, 1 23— h A2 NgBhiee 7 v % W CREBLIL R O 46 pe/L % 1 HX4720
DOKERFEIE 1.2 pg/kg R/ HIZEHR L T-.

Jmmummwm)mM)i%/mW%@T@ LT, 7—Z kDRI (data-derived factor) 2 % H
W oL TEEIREE @m¢mﬁgf%1Eét@@%mﬁﬁi’Wﬁféﬁmﬁwﬁﬁmﬁbéﬁkﬁﬁﬁ
& LT 32(=10") OREWEARRL (standard factor) Zf# 5 Z L IZ L7-.

CONTAM /X% /U1E JECFA W= 1 =22 78— K X > |k %%“/1/09/\‘“7 A —H L A IR (FAO/WHO,
2004) AR T DI BRBLE R DA DT 5 Z N TE R oT.

L7235 T, CONTAM 7 /LT A FL KSR O M ERERE (TWD) Z/KETRL, 1.3 ngke (RH/H
EEDTZ. ASRFIUXZ O TWI 28, Tonk 5 (2010) 737 » b THE L 72 HUASIGIE T BMDLys & Hb
T40fED~— (margin) D Z EICHEHR L.

7.5.2. Mgk

7.43. %3 LY FAO/WHO (2011b) IZX > TEHI L THDH L 51T, EEKEOROREEICO>NTOE b
DT — 2 I E-ROSFHMIZFIS U< 22008, 20 DIXEBREIY TR 5N 5 BIHE 2 b M b BEd
%2 L EHBRICOR L TWA. LEL JECFA O (FAO/WHO, 2011b) (3EE # 722 FZBRENYFE C— & L TR
5 Z b (R, ARG RE L ETHEE) 230 L TR Y, EE, MK Hﬁ'e%%‘w)
7 v MBI ST FRRH 72 B B S O INE B N~ O KSR O H SR AN 2 BEIN0E E 0 &
b GEALRME R ERIREBOIMNA ETr) & HEE LT\ /e. JECFA L, BLEX Y, —fikil Jﬂ@%‘%ﬁ
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BLEILPODWILVIRONHECTENIBERLAMEZET AL ET 20PN EUITHLEEZXT-. T K
(2B DHALKERAN) ORI 30 H AT & HEE I, 4~6 » H UINICBE OKIRREIXEFIRREL 720,
L2vh FJ%@E%%%@ Xk BTN Z 5 DT (FAO/WHO, 2011b), 3D 6 # HBREFRITHEEICHES<
fREHEZRET DD Th D L A s,

JECFA 1%, fXEEED 10%H % 1 > CBMR & LT BMD fEi X (" BMDL fii % % H L7=. EFSA
FRERL, BMEROEGET — X L TET 740 MEE LT BMR=5%% W\ 5 & Th D 73,
Z OEIFHEH R 2D LY FRIREIC L VEIETE 5 L8175 LT % (EFSA, 2009). CONTAM 7SV,
HALIKERT) 0.625, 1.25, 2.5, 5.0 mg/kg RE/H (KERHAE T 0.46, 0.92, 1.9, 3.7 mg/kg KEH/H) &5
L72HEZ » P CHXMBEENHIICOARBICHEMNLE (2 he— il iR, 2ToOTEBLE
120%\272 o 72) Z & &G L TWA NTPAFZEICHER L7s (% 26). HEAL/KERAD) 0312 mgkg (KE/H (K
FRAAEAE T 0.23 mg/kg (RH/H) OG- TIX, HXBEREIZ2 Y b —L#HEO 110% Th 7223, i

BRAELII RS o, BIEOHI (=B EEOHIN) 23580 b=/ EITHE LKA 0.625
mg/kg IKE/H (KEHAE T 0.46 mg/kg (KE/H) ToH 7=, A CONTAM /S %/L1E, Z OAFZED 1 CTHI% B
RO 10%EINTEREFNELEZ Lo T 67, Lo Tl BMR mbof: & ifitiam L7z

JECFA 1E, 7 v A~ U AL VMDA, 22o/ET » M3 L Y £ BMD/BMDL i % 7~ 3 D T,
Z®D PTWI 7 v FOMIBEEOLLEZRILE Lz, - & H{KV BMD, MEIXHLAKERAD) 0.220
mg/kg RE/H KRS T 0.112 mg/kg RE/H) Tho7- (H9 2B W L ). HALKERAD) T okERE
(73.9%) £ 7 H TR 5 HO®EGTH-7=Z L &2MIEL, BMD fEiZ/k$EE T 0.12 mgke KE/H,
BMDL o B3 /KR T 0.06 mg/kg (AF/H & L7=. Z D BMDL o (S RFEFEMAEL 100 2y, 5o 1 B
T2V L, AT 1 HICHLD D 2 & T, JECFA [ ZEEM/KERD PTWI & /KERE T 4 ngkg (KF/AHE L
BRE LTz, AFurIZn s —#o BMD R AR L.

¥ FAO/WHO (Food and Agriculture Organization of the United Nations/World Health Organization), 2011. Safety evaluation of
certain food additives and contaminants. Methylmercury. WHO Food Additives Series, 63, 605-684, 7>5 WHO OFFA] 2455l
.
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Exponential Modal 4 with 0,95 Confidence Level

T T

i Exponential _
46 [ 3

44 [ 3

a2 | P é

Mean Response

ag | | 3

36 [ 3

%MDL BMD
0 1 2 ; p 5
dose
9. 6 » HEO NTP (1993) #FZE L 0 I F344 7 v MBI DHXBERET — ¥ DHEK
W4 RNT A —H T )L (FAO/WHO, 2011b 2> 5 O#sd 39). 1E: Mean response = fH x| &

HE & (g); BMDL I3 LAKERAN) CTHRL, BHAF Y 2 — VI RME.

3.4

F 26. HEALOKERAD) BOieh% 6 » AMKET 727 » FOKE NTP #F7E (FAO/WHO, 2011b Z{EE) Dif
R HEMET o NOMTBEEREEMET v FOBIE

Dose Dose Relative (to body weight) kidney weights (g) nep]?jg::"i thy
(mg HgCh/kg  (mgHg'kg n :
b.w. per day)  b.w. per day) Males Females minimal mild
. - mean SE 5D mean SE
0 0 10 3.67 0.07 022 380 0.07 8/10 0/10
0.312 0.23 10 4.05 0.06 0.19 409 0.10 10/10 0/10
0.625 0.46 10 4.34® 0.06 0.19 429®  0.05 9/10 1/10
1.25 0.92 10 4.34® 0.12 038 4.46% 0.09 6/10 4/10%@
2.5 19 10 438® 0.08 025 457% 011 7/10 3/10
5.0 37 10 4.17® 0.09 028 4.62® 0.11 6/10 4/10%@
HgCly: mercuric chloride; n: number of animals; SD: standard deviation; SE: standard error.
(a):p=005
(b):p =001

Source: NTP (1993)

HERE K ERICIRRE LT EBREIC O T O XV DT —Z B [E L1275, A3, NTP(1993) #f
RCHEERICKITTHELYFEE L 0.112 mg HILAKER)/ke AFE/H ® BMDL,,, 3L OEiLEEITK
#RE: L LU CHMH L7= BMDL 0.06 mg/kg {KH/H (FAO/WHO, 2011b) X ViKW HEZ /RIo (HEHKER
R L DB EL N -T) EREMNIEE ROT D Z LN TE RN ST,
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ARV IAT DO KD DOFFE (Huang &, 2011; Lukadinova ©, 2011, 2012) 23 EEZHE A & F CORER
FERAETERMEIC OV TIHE L TWAH Z 2> TWA. LMLARNS, ZHHDORICIZE S DR
RBRHY, 2% 1223 FBEINT224FTELZ LN, TNLEZBE L2V, AR LE, Lieno
T, MO TEBERPEEL L CHET v NOBEEZ(LIZEIT S BMDL, i THh 5 0.06 mg/kg R/ H & RHL
&L, FANE X OFEMOENC X DR AHEESRE 100 2 AW TRBEO RS 15EHMEE 4 pgke (RHE/HE
(FAO/WHO, 2011b) & 3 L 72 JECFA OFLHfHIFIZ[EE L7z, A CONTAM 7SR /U 3 < U CHERE K ER D
TWI % 4 pug He/kg IRE/H & B T-.
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8. UARZHIE

8.1. AFIVARBOY X HE

BFRHRO A TFAKBREERIT [ABIOMEY] OAPLRERTIN, ATFAKBIFIHTE LT —

HZIFRHND DT, MTIIRKEEZ, ZOMOUEED TILZED 80%M A F LK TH D & LT,
WARBEFET —H2 D5 H 10%A X LC (EAFTEIV) Th Y, BFHROBEHEMO UB B LU LB
(LIREB L OVTIRHEEE) IS HEMRZET R o722 &0 n, U AT HEIZIE A T AKERD MB () #
TEfE 2 Wz,

B A O 72 BFH R D A F /LK SRR & O R IR PSR O 37 Y R I/h &<, lAD 0.24
ng He/kg R/ 7> 6/ 0.32 pg Hgkg RE/H TH Y, 24 TWI Th 5 1.3 pngkg (KE/H & t~_+55
IRV EEZ D, RADBRFHEDORGEEO T L 72BN 2T 0.07~1.08 ng He/kg A E/H
FHPRIZH Y, 0.09~1.57 pg Hgkg KB/ TH > TEHES/NER b o E b RETH 7. T FEEN
RELZITTVWDLFELDHL A TWI AR 952 L Z2RRT 5. KFHROREERD 95 N\—k
B A MEO R IEITHAE 2R %8 L CTEBDVNE <, RERBERIOMEIE 1.13~1.6 pg Hy/ke FHEAE TH
D, WTFNOERRERTE TWHIILWMEDNEZ 2FE Th o 7o, AIZE T 5 BFERERD 95 /13—
Y A BTN 2K T 0.51~3.04 ug Hg/kg IREABORIZH Y, 0.42~5.05 png Hg/kg (K HE/E O RIZ &
HNREBEMNR - ELEIETH- 2. BFEMERFERED 95 X—F8 U X A )UEIZSOWTIE, HEDSRE
DT OFMMERL T TWI 2 % Tz,

MW BN BFHRO AT NVKBREICL - LT HLTEY, mBEE 2 IXEHE OB
FIXTTWI 22 5V 27 03@E0. SMREBIRE OL CIRGEIZ I 2725 &, BRFEHROBREREEMHIT—
ARICTHAERT R RB DR D 2 5 L 7p o 7o AL BIE O RFHROREHEEEOFRA L 72 RN ERH T,
eI/ THY, 7.48 ug He/kg IRE/AE &, ﬂM@ﬁ6PT%ot

TWI (IR BN 3T 2 080 O B FE IR E R ORI IZ L 2RI EL B E SN TV DL O T, RIEZT
DD RO BFHROBEEELZ TWI Kl T2 2 LAEETHL. BFRECSIMLT. 18~45
ﬁﬁTi RN & BFERE R PIE S TV 2, ZORANER CIIRAZ BRI TORFERE =
DI X 2.06 pg He/kg KB/ Tdh - 7278, FKAEIL 6.17 ug He/kg IKE/HE (TWI D 4.7 %) TH-o1=.

bt FORFLIZ K 2 BRFHRD A FAKRREEEOR LTV WBIEHICE S\, FHRNR AL ES
L 72RO 72 A F LK SRR FE B1X 0.09~0.62 ug He/kg (KB CTH Y, FFLE2Z<ER LA
A CIE 0.14~0.94 pg Hg/kg KE/H L 72 o7, ZHUXTWI R CTHDH. LnL, b hORFELF ORRAKERF
DAF KBRS, ok FREATORKBIRE S RESLEHTLDT, BINTRHALS XV EWE
FilE A FOLKERIBENEE Z > TV D ATREME T E T X 2200,

A TV IKERDOMEFZRTAM D % 4 VE 2 METT 5728, CONTAM /S3 VTR THH SN2 R EHKOEE
BICXIST 2 M RERREZFH L, RN CBIE SR & BEORKIRRE & g L7z, 7513 T
WAl A= R A NEEET VARG, R L TO WA DMIRETIXZR L, BAD MB
BRI =t ¥ A VTR (R11) ZHWT, MMAYEOREZHEH L (X 2)).
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T 21, A OB A O L FNE A FAKERIEE D MB TR LTUN95 /~—t 7 AV (F 11)
(ZHES M OHEEKERIRE (ug/L)

Mean™ Pos@
Minimum 0.48 35
Median 1.7 T8
Maximum 7.5 21

P05 05 percentile.

(a): Calculations are based on the following assumptions: C = d*A**b w./(b*V), where C = mercury concentration in blood
(ngL), d = daily mercury intake (ug'kg bw. per day). b = elimination constant (0.014 days-1). V = blood volume in the
body (3 L in adults of 70 kg b.w), A = absorption factor (0.93), £ = fraction of daily intake distributed to the blood
(0.05), b.ow. = body weight (70 kg).

741 TR L 91T, s & Al sl i K SRR EE 13 T 0.2~4.85 ng/L OHIFTH 5 (R
23). BRI TG SNTEREOFENI Z ORFMREZE R OHETE L 5 2 FHMHE L R CFEHEZ2V LR S
AU (R 27). 95 8—& o ¥ A JVEITHK 10~15 pg/L TH Y, TOHEKIT 40 ug/L EHESNTWH
72 (Appendix F DR F1,F2 &), b 95 R—t o ¥ A NMBEFEENOHEE SN DMEE — ﬁ(f%ﬁ (& 27).
1 H K SR BE D SR LRI D A B2 AR ERIREEIC K » TRr s, o AT P I3
0.17~1.45 mg/kg TH -7z (X 23). s <, ﬂﬁéﬁﬁ@ioﬁwﬂ~?/§4”f@% Z7K R
TR 10 mg/kg K CH o7z, BN THE SN BEZKBREL, Tz, ErRMNIH L0
D, KUY RZIZHETHZ Db o & bEmWIBE (HFER) £V ITER.

TWI 22 5 A FIVKERBEERITEE T RETHLD, b LATNVKBBRELZRO T HREZ 257056,
BRI L HBIEN R A B A ZORBETRETH 5.

8.2. MEEEARBOY AR

BB R ORI IR S A B ITES W 2. A CONTAM /S UE I IV TRKERD 20%72%, H
W & AT B T 50%7%, & L TR R SIZIBWTIE 100% 23 KR & 72 LTz, ZHUTR
FHOROBELB/NTE LW DIZB 2R o7, b b ORFFICITERE KSR 1Tk ER & A F L KR
DFEE LTHEB LR, _Mi@mﬁ’ﬁﬁéﬁ%mﬁmﬁﬁmﬁﬁﬁ$ﬁ%ﬁﬂﬁ®%ﬁ%ﬁmm%
TLH T TROVWEHENTZTED THD. B FRKIEOEHEET —F D 60%LL EiX LOC 72 L LOQ
%ﬁ(u»&ﬁ%éﬂfk@,aWMMAzwi)xﬁﬁmmt ICREORFHROBERNINE D
HFAEZRTDIZLB & UB & HW .

WRIN DR A A8 U C, SRR D B FMEIRER O Y14 LB 36 L OV UB #EEEIT R & < ZB) L7z, BRNGFHA
WO FH R Dl N )02 #E 0.14~0.70 pgHg/kg ARE/H (LB H/IME~UB i KfE) THV,b-oL b
EWOBIE T 0.27~2.16 pgHg/kg (KE/ T o 72. A DRFHRD 95 /S —& o A JVIREEEITKIN D
TIE 0.36~1.83 pgHg/kg REH/HH (LB fiw/IME~UB Ik KfE) TH Y, boL bmWshlidis K U%E T 0.50
~4.06 pgHg/kg IRE/H ThH - 7=, BFHKOETE UB HEE O FHER L V95 —% > ¥ A VEIZFE &
DOHFFET TWI O 4 pg/kg (RHEAH X 0+ o 72, ShIR OB FHEROBETE UB #EEHO 95 S—k ¥
4”1i%ﬁ@%ﬁTWH"#o#ﬁ[BkUB@%E{@VVV/vLionéﬂfwéiﬁk_
DOIEITIB R SN TEY . OEmWAHEFEMZ KL TV 5

U@J\I\I ZhBWTiie MR ORI S A & _Ob\ﬂiﬁ%ﬂf:f~§? LINIRinoTady, 3 4 H IR TR
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720 R O REFEHRORESE &I E A & CRYNREBEROSE, £ 0.17~1.29 ngkg KEME L 72 5.
MARBELZZEICERT2541%, BFHEOBRTERIT 025~1.94 pgkg KE/H L 72>7-. Zhix TWI
Kiichsn., L, & hORILIZEIT 5 ORKERIZ ﬂf%ﬁwmﬂw4%tﬁ$@@mﬁﬁf%k%
KEET20T, BMIZENTE MEALNOEFHRRO L0 @O ERKERIE TR 2510 T 2D mTRetklx
ETER0.

BRI T OHEE S 7o R F SR K SRR R X ST 2 LER 2. T~ /v AT O O H A FHER
KERREE 2T Th A H . @FAKEITE MENTRE S 2 MiAKBIZZR D DT, 7~/ LFREEN
2\ ENREO TR KERIRRIL LA T B2 5ND50DT, TWI B2 5 AREMIESH 5. K50 D O
BT L2 DB 6ND. KREETAX 27 7RI EU TIERF AT S CTWO 2R W SAINIA 72 75 Y4R
L7205 OT, MHRHITEE 2 ET.

9. AHERIEOM

A F VKGR & SR K SR O FEFAMNIZ NAET 2 N SEMEDRIAGIZ, TR bR oo N 2 3T oD N fife 5544 |2 B
THRFEEESDOE R (EFSA, 2006) DFFEHIESWTE I bz, S 512, MEEMORHEINED
HIEEAI 2 I — 3 ] IZOWVWTOHEE (WHO/MPCS, 2008) B [EIZ A L=, EFSA & RLE (2006)
TR SNIFRENT LV, ORI AR 2 E Lz, FHlio BrY, BTV 4, BEET L,
FTNAEN (3T A —%—) fHH#.

9.1. GHmOHM

ST HANES P ORETER SN TS, CONTAM 73 % /L1E JECFA 2N EH 7= PTWI, A F/LKER
(22T 1.6 ng/kg IRE/AHE, MEHEKERIZ OV T 4 ng/kg REAEN 72 BH#EY) &5 2 5N DENEFMT 5
ToOIZ, MEHEIKER L A FLKERICBET 2 OBEEZZE L. £72, CONTAM /SR /TR &
HARREN & AFLSOKRRERZEE L, £ FORFEHROBERLZTMLUZ. SIHTORETRE
SN HBYIZE U TR TR0,

9.2. BEHEIFVA/IBEETI
EFSA OKERIZBET 27 — X WWEDIEFODNFIZE U T, 2002 4225 2011 44 FE TRRM 20 MEN SO
59,650 DT —H BFENTICED bz, T—FICb oL bFEHELEDIFTATAAXT 35%) TRAY
(26%), /v x=— (11%) DRV, FERESD TOROWE L &SN H - 7=, oo il
IZOWTREEMED & D ATREMEN H ¥, &L T — Z 13 EU i O & 5L %2 H40 IR M L TV A WD EEILS
Ed 5.
ﬁ%éhk%ﬁ%%@ﬁﬁ&ﬁ%m#&D@ofﬁw,%E@ﬁﬂﬁfﬁxiw@%%Jﬁ%ﬁmé
, WS TRB LR C, hohT7 3 — BZX, BERMS, ATy, ~N—77E) ORE
1@%(%5&@ B R O SRR K SRIR R B OHEE ISR MESEMEZ{E D L7
HEENFE2FBOMEEY 1050 E&m<, LG FHREICE LWEELE 2 556I1CRY, Z0OME
ZBRANLTC. LinL, BSOS o mVMEREBEOE TH D H, &5 WIER > THE I NN
DWTARRESEMEIIFEL, ZAUTEFHROEEEOEKFHHIZ OB Y 5 5.
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KERREDT —Z TR T v 7T LARLNWIBEB O R BIEENC 31T 2 EFARIEICHR L,
EBHHT — % bIEATHE T — 2 L&A TEY, ZHITBKFHHIC S22 9 5.

T =X DOREHITHKEF L LTHESINTEY, ATFAKE (n=1,083) LEHAE (n=3) THEHTZ

DRERIFBON TS, L7ed o T, HKBIZHT 2 A FIOLKBOBB KO T HR L2 MDD, A
RGN 2 A FILKER & SERE KR 0D EL R D ST 565 < B8R B Z2 Fv 72, CONTAM 731 VI RAT
B2 7 7 a—FZEA L, ADKED 100%5 A F/LIKERT 20%H3 HERE KSR & 0E L7z, HEEY TIdfak
FRD 80%15 A FIVKERT, 50%0HERE KM & OE L7, £ OMOE GBI T A FILKEE 0%, HEHEAKR
100% & GE L7, 206 OREIT R FMEREE & OHEEIZ B W Tl KFEHG & 72> 7.

v MREFLTIE, BREARIIHROKER & A FAKEREHE T 2D R WFEIZEE DWWz, B ML O
KERIZ ﬂféf%wﬁﬁ@%# L CIEAHATE 2T RT —Z I RESELHLTRY, ZOE
DONYLEITEZE MO I & T 51T+ TH D L IFB X ootz LIER->T, b MR
DA FIVKERIREE 22 - T, BEEE /K SR OB FE ATATR | 2 AR SRR L & A FOLKERIRIE DEZ -z, L
L, b MFAFORKBOLZH®ET D 1 WOV CFFEOH b IR SN T OBFZE L 0 & @R E
G~ %) ZHE LTS, Lo T, BRINTIEE MRS K0 @b A F LK ER A E i Sk OBz 2 %
TV D AREHIEEE CTE 0.

& HFEDOFHELIN D A F VKR E 2 HELAL (K0 ICE > TS EL1EHDOH 5 2 LR
SNTWDED, EOZEAITHEEIKFT 5.

AELD 72 0 OFIE 7 LOD/LOQ AKiiii T D Z & 1%, BRHHKOIREFE EOHEE RIRIZ (FRIZHEREKERID)
LT OREFEMEZ L0 Lz, ZoFEREDO LBEOF M ITE/ NI 2@mE 220, 72 UB
AEOF T KFHMm 3 D235 5 .

BREEAHIIC IV T, 2 DORFEOIREEN] GEIRFTREMFEI O 2otk & iR E £ I XTEBEE O REREE) 1X
BNCHEFE LTz, SIS SN U T AR FTRE AR 2 M OB T Ter o 72 (15D 5 H 10 DFAE T 500 ALLT) @
T, JRWVBERMATAMET 21T L Vb LivZewy. FREO RN NEOSINEIZ L D 2 RED S
PEAFERETH - - IR OFEEEHR T HIFET S.

AN RFHKOBEZEN BREFOHR ] THlMIN2METIE, ®REEIIESHEEOAN
BERE O RFHROBRE RSB & 25 RN D 5. oG LBH cho7m0, FHIME
Do DT HETITENITZE VDITELY. HEHRSHEZ 512250, BFEOBMLMICENDEM
HIRETHADOEIEGN EHT 250, BREOALTHE SN DEBMEDFEMHE L & S—1 o F A VI
9% (Merten 5, 2011).

9. 3. T DDA

AF VK

TWI 3t A = VFIEE 7 = v — 5O 2R — MIFZEOKERRETE (2 BE L 7o R A& I LS
TW5., B4V 2V ANTHRBERIZE S TATFAKBIZIEE L THDHDIK L, 7owu—3FRIlkiT5E
RIEERIIHAN TRBEREOHFEIENTH L. ABIICL2ABREEN L LT RBERMESh, £
KEEFEFIT 2R = DI HED 1| DORIZBWTAT, TOXH KT N0 ar— FoOfERICR
o TEETDHE LNRWOT, FHEICIIT 5 RHEFEMEAZ NS 2 RS 5.
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TA v VW NRIEERENTICE T 5 BRI RER R DT, Zivh U A7 5 O AN Ik
PR SES.

7 v b OFERIZFITRITRZEIHIRR S - L BBEOSWEETH L LA RE LT (7213.%
S, EEFE IR R H IR SR TE LT, TWIR S - & b O @O EIEIC SN T
WD INZ DWW TAREREEZ IS E TV D.

DAFEZERC DAEBNZ OV T O B FITRABNBIEMICEE TH Y, TOZ LIXTWI BEEZEDO b - &b
BV ERIRIZE SV TN D DO, & D W3 &RV DH3 Y 2 7 BB T 2 O3 2 Riked
PTG T 5.

TR SRR O B2/ MR HAZIIMIZER, MHRERORE 2T Y X 01F1E L, BEHRKERNR 4 i
FEVCEWT 272 DI ETH D 2501 22, BE/MKILO/NT Y F 2t L TBIZEFNIC LS <
2 VO, BEEREMTH DR FTREF M oM 2 B Lol N OB T — #1281 5 &/ ik o
NI RFZORITNEDL Z 2R Lz, L, #KIBROEZMELMIZ/ N TR\ LRI
TW5OT, HARBENSEE CTHLILAITIXZIITY A7 O/ NGHBIZ D728 50 s Lt 13y
N— A2 NEYENREE T L CMHIREN O BFEINEICERT SBRICHN D RN T A= ThH LI o
AFVREERI & P RBATEIS IS ONT, RNHEEPFET .

L3773 1

ARV ORE LI TWHE 6 » H BRI b LT v N OB EE~OFE % FLIZBMDL,
0.06 mg/kg KHE/H (KIPTHER) 28O TND (1222.FEEM). ZOMEHRA LT HEIIBEEL
R LI ROFERICL TSN TEY, TITHEEOLWERBYMET L LEEX LN TN
Brown Norway 7 v N OFERIE S S & O THEES MG SN, ETIVEVWEEETH .

£V Flr O FZREVBIIE T, HALKERA) DKL~V TOMOEENRE SN TNDR, Z0D
NOAELs X*> BMDLs [$E® Lo Tc. T o OO i/ Ntk I LB o/ N T A —Z ITOWTKERT
0.022~0.029 mg/kg AE/H Th o7 (7224 FZMH). BEIRRZ@Y, T OFZEIIERARH 5D
T, TWIREIZITHW b RD 5T,

9.4, PHERMECHTSER

& 28 BELO29 ITENZEN A FILIKER & THEKERIZ RT3 2 REREMF 2 £ & o7z, B RENED
RAEFRICERZHT, TNENOREFRDBRECHER L LTO U R 7 Ol KFHE £ 72130/ Nl 2 3 2
I A[REMEZ R LTz,

A CONTAM /S %/L1E A FILKERES L OMERESKERIRTE D U A 7 M 1T D AR FEME DB 1T 02 0
HY, TORMIRTFHTHA D Lt LTz
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& 28. BFEHRD AT IVKREFED Y R 7 S 63 2 AHESENMEO 282 B9 5 B AR O 2K

Sources of uncertainty Direction

Measurement uncertainty of analvtical results +/@
Extrapolation of occurrence data to whole Europe +/-
Use of analytical data from both targeted and random sampling +
Applying conversion factors to convert total mercury to methylmercury +
Not including exposure from food groups other than fish and other seafood

Exposure estimation from rarely consumed food and/or in high consumers +/-
Exposure from human milk based on limited data +/-
Walue of point of departure from the Seychelles and the Faroe Islands cohorts +/-

Possibility that other endpoints are more sensitive (e.g. developmental immunotoxicity
and cardiovascular effects)
(a): + = uncertainty with potential to cause over-estimation of exposure/risk; - = uncertainty with potential to cause under-
estimation of exposure/risk.

& 29. BFHROMEHKIRIREED Y 2 7 G635 RSO 528 B9 2 B ARTAf O 25K

Sources of uncertainty Direction
Measurement uncertainty of analytical results +/-
Extrapolation of occurrence data to whole Europe +/-
Use of analytical data from both targeted and random sampling +
Applying conversion factors to convert total mercury to inorganic mercury +
Use of LB and UB occurrence data in the dietary exposure estimations +-
Linuted occurrence data from several food groups +/-
Exposure from human milk based on limited data +-
LB: lower bound; UB: upper bound.
{a): + = uncertainty with potential to cause over-estimation of exposure/tisk; - = uncertainty with potential to cause under-

estimation of exposure/tisk.
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i & B

|

#

o KEIARBLOALOPHIE LERERICHH SN2 ETHSH. —HREPICHME D
&, KEIFAER Y D MR R e 2T, KRR, EE, RRLEAERTS.

o KRN 3 TEREIL, (i) B/ (Hg), (i) MEMAKER (1 (Hg ) BXO 214 (Hg™)), (iii)
BREKER (B 21, AFILKEF) TH5D.

® 2003 £|Z FAO/WHO &Rl MZE a3 (JECFA) (3 A F/L/KER O E RN 75 1 3
B (PTWI) % RE L C&GT PTWI 1.6 png/kg IR/ 2 € LT-.

® 2010 4, JECFA [F#/KED PTWI % FLiE L THEBE KR D PTWI 4 pg/(R /I 2 3 E L 7.

APHRE & 7Pk

O HUKERIZIE, HBAREE LT (CV-AAS) F 72T AR 430600, HIME RN H 5 ik
BT T A~ —"EESHT (ICP-MS) b o & bIAFUIZHWOLN D SHTIETH S . BRI TIX
CV-AAS & ICP-MS OfitHiE% iz 2 SOREHEENMER ATRETH 5.

o (LFEHNGHTITIIH A v~ 7T 7 4 —ITEEGTEN) ICP-MS ZfaT 2006 > & HIR<
%w%héﬁﬁf&é.%ﬁﬁ%ﬁmvFﬁ774”&@@%ﬂ%széﬂﬁ27D7Fﬁ
T4 —EOFPEIE 7 v~ 8T 7 4 — X VEENE. KEYEEREO S EEL b7
Foic Y EORmE ST 7E S U IFEEHEEIIFE L.

®  RUKIRE A FIIKIBITIZE O OIEHE 72\ LIBFET AR E N FIHATRETH 5. B O
K ERTS L VA F L AKER T OB DIRFEZE 7R LHERF 3272012, IO E I 2 ke
R A X — L ERBE LTS,

G HE

® T —HIWEDFFOMNTITIG U T, BRI 20 22 [E 2 2002 4005 2011 1272 55 60,000 1D KR
IFTRERERAL L, ZOT—2 D 98%IFHKIRTH - 7.

o EEHOFA X B I OVEEY ) BWEE (12%BLEM[FTE Y 7 —% (LC) Thotz. Zih
2 TRB LR (LC 7T—% 56%) & (8B L OB (LC 7 —% 60%) D3l 7o
FoodEx Level 1 O & AT THRHIRA £ 7213 7E BRI R ORELOE|EI1E 12~90% TH - 7=.

o KRB TVHINRK THTDIXKRORITH H: B L OMEY, A (hTb A hY
et RA), BEDOX a3, B TY A b,

® JKETE MUFLITBATL 5 5. SUHK CILRR KSR BE D SR 1IN T 0.3~3.53 pg/L & #iiE S 41T
W5,

®  RIUKERD H B A TFINNIKEIRDOEIAITMA T 80~100%, LI DOWEHEY T 50~80%TdhDH. T DD
AL TIHKSITEMOKE L LTEENR WA EHEESNS.

® WM DHIFE 3 DAt MEALD A F KR LHKEZRIE L TERY, KPR D A F KR
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@%@vﬂﬁmi%~@%?%ot
BMOTIIIARBRE EITITEALEE L. LN TEMMEIOKET — 2 3B HE KD
IR BT %waé

E FOLZFHIR DOUEZ H

A F VKB EFERROIREFERIZOVWT, EFSA EWESIZH T 2 EMEICET 287 %L
(CONTAM 7S/ [FJERSFRICHR D Z & & L, FBORRKIRD 100%, LI OUEFED D 80%7)N A
FIVKERDOIRETH D L RE L7z,

R KRB E SR OIRTE B2 OV T, CONTAM 7SR LT A DFKERD 20%, LIS OHFEEY
D 50%, OO D 100%23N KO TH D LAKET DIRSFI 2 k% AT,
BERROBRFEFHEOT-OIC, BFEREOCHEAOERET —ZIZ, ST 2EMAT AV —
DL EF BJEZET T, BBERSMES, £ INOREFNE & FREREIC L & 95 3—
s AV EER LT,

b MRFRLICHR LT, #KERICHT 5 A FAKEBOEISIZE L TR TE 27— X IZR 5N T
BY, »poRELEFTEOE, FHHRTEFRROBREEHEE ORI L T 21213407 L b
EIERD LN oIz LEER-T, b MERLO A FILKERE 2 B FH KD A F VKRR
MY, B M REFLARROKER & A FOLIOKERIREE D 75 A SR K SR 5 R O BREEREAm I VN e

RAFIARE

B X OWEDOBROLNEET 5 EE2 50T, Zhz&Y (b MEEILLALN B X
D A F VIR SRR R FAT I V72

AT VKRR FHROBRFEREOHEIL, TIRE (LB) & LIRE&E (UB) OEWAERE Lo
OTHALE (MB) 7 —ZIZHSW .

BFHRD A FKEIREFEO MB RIS EE S L O% IS EE O 0.06 pgkg AHE & W
I HRMENS, SR D 1.57 pg/kg RKE/H &\ 5 e KA E TIRA - Tz,
ﬁ%ﬁ%@%%%®9&w~t/&4WMBmi,&%mﬁﬁmamuﬂg%iﬁ&wéﬁmﬁ
N EEMOR KM 5.05 ngkg KEMAE TOEEZR L. BFEFE CRAREREZHRE L-ET
1L, BEHRKOBEFERD 95 /3—& 2 ¥ A /L MBHEIL, @EE OR/IME 0.54 ng/kg RE/AH D> 5 %
B O NE 7.48 pg/kg REH/H £ TOEEZRLTZ.

R GRS L OMhE) ORFHOROBEREITMRA LY 2L, THUIFEICKT 5 AL ERE
DL I THHTE 5.

b MFRLOWE SN2 A FOUKERERREICESE, LILOREHIKD A F L KERETE B&O T
N, R R RLIEEE O 1T 0.09~0.62 pgkg KEAATH Y, FHHLELEROTT0.14
~0.94 pgkg WNEMEAOHFHM TH-72. (HL, BRMNTE FREELAD X0 @m0 A F KRR O &
2 AR E T E 220,

S VT R AT i 22 M oD S SR D MR R B 1S — %m&mkﬁl@ﬁ$m%®%ﬁak%& EDR.
A, fflo~rnm, 2HhTUX, ¥T, RIAT 427, BT I~ ATETOFEMEERIZINT
E%ﬁﬁﬁ%bfkb,wmfi§<ﬁﬁ#éﬁlﬂwé®f,xw»aﬁ%igﬁﬁﬁéb
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TW5.

ApEk A

o L TORMBENEFH RO EMRKIRIRE EOHETIZHE S 7.

o A HHROMM/KIRRE EOHEIL, LC 7T —XDHEENE, LB BLU UB REOENKX
Wiesd, LB /M & UB e RAEIZHS U

o frEE i kDM KERGREE & O, Sild O LB H/IME 0.13 pgkg RE/H LS RO UB
ARME 2.16 pg/kg REAEDOEAZ R LT,

o EHHSROBEERED 95 N —& ¥ A UEIEEEE I X ORI &l O LB &/IME 0.25 ng/kg &
/AN SN D UB f KA 4.06 pg/kg NHE/AA £ TOEZ R LT-.

o U AN (BIEDR) MO ORFHROEMKBIFERED 95 N—1 & A VHEIT,
K 024 pg/kg IKHE/H (UB) T, V7 U A2 AT KERBHFEIR L 1IEZ N2

o /N MEBXUWE) ORFHROBEEITHRALYZL, ZHIKREICHT 2 RMERED
Z I CTHBSND.

® TFoodEx % 1 K/KYMET TS LOMEEY ), [FET7 v a— okl TRRELG ) SRONAIZ BT 5 B
BWAROBRFERBREICKEEOFE LT\ e, AFHROMMKRRE T [k X OVEEY
& OTHRELSL ) (LC T— 2B KEREIGE2 5D D) OEAITITBREDR SITEF L TV, 13
T a— ik ORSITEREOZ SNEEL WD LI Tho Tz

® FoodEx Level 2 TIHEZ2 5 BMEENEFIROMHKRRREICEE R T 54 LT\ D LHEES
iz () BIREOZ IITE VK (R, () @REASFICESE, AW, BWa LT 5k,
FHERE YT &, BAEX /2, (i) LC T —Z OEENE W LI VFBEARAA—T, (iv) &
MEDLZI L LCT —FDHEEDOEIIZEIY TN—Y T a—R LR,

o t MIILFOMEIKEREDOEHEICESE, AROBFHROBERDOLLMEIL, FHIY
FFAAERUL T 0.17~1.29 png/kg (R HE/H, HELA L < BET 51T 0.25~1.94 pg/kg A H /18 0 %
o7, L, FINTE MELDD KV m WO OKSRIRTE O & 5 FTREMEI I G E TE 220,

E F OIS
® FMHEE D —EMTIIAFVKBOIEEREMRBEOHEML IR LN EEXLND.
® HRT A H AFHEEN L NGEAIL, T~ H LD D DT AR & 5 4R KSR~ DR EE H
PRKIRONAVERZ IS F 5T 5.

JEHFBRE & TR
BT
® ROEHUE, AT /LKERIT 2 M= 1 HOAREL Y ZEOHRFITI S D .
® bt R 2 flikERITMEE & ARIMERIC B S A, MIED T NEL DM, AFIKIBIIFREN (>
90%) FRIMERIZEFET 5.
o HMMEDIKZIZL Y, 2 MKSITE ICITIAE, Mk, mEME IR 2 @i LS, A
BRKEME AR BEZBMICAY, IR, M, miEdEskiEfzEaL, &%, RE, K
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(BT 5.
® i 2 fliKERIZ— I ZE DOEFT T OAMKEMLFEFEO LA F AL E B KR DERL AR T
H5.
o WU ENTz 2 MliAKEOHEHIZEICIRNS T, AFAKBOYEHBREEILME 2 AEOIEET) 2
L5THD.
® JRARIKIMIIER (BLOERE) KBOBWU R ERIBIE L B2 DD R, AT /VKERRETEIZ I3
GIcidievy. BEE L OUME T ORKEITE T 2 TLKEO BREOAREE L LTHVD
NTWN5. HEIHWONDKBOMAKR/BEZLIL 1:250 TH DD, RERNTY IR, K
BRHERERE CTHETD.
#Z
RFIAH
o | HEDOHEZ~ Y AL LizBal OB T, REHN, HEEGE, TR R
SNz, T v N OKRBUEMFIE T, (KR E T OFRRPE PRI BN R S, FRRAFUARE D BMR
5%DN Fv—7 R—2R 95% FERE (BMDLgs) 23 b A F/L/KERTHE LT 0.01 mg/kg AHE/H
(KERHLH T 0.008 mg/kg (REH/H) 23% - & HKV BMDL i T - 7-.
® A FILKSRITH IO MBI EIEEA 2 KET 2, & F T B,
7 205
o ERUKREMEDENGEITEM CTHS.
o MODOERIERE IZIINFNE, AR, R, AR EBERVHD.
o (& (BEEIIXT 5 BMDL) LUV D HE) OAFERENRE SN TWDHA, ZOWIEIiE
R34 U, CONTAM /AL Z DT — & HMEREIZ D < FaEHMERX E DRI L T 5 DIz d L
b IERE & TR IR0 T
o R L#EERBRT, BHAITKET 023 mgkg KF/H UL F TIIEERRED LRI,
CONTAM /%L1, JECFA NEH L= B EE~DOFE CT/KERD BMDL € & LT 0.06 mg/kg &
H/H T e L7z,
® 2 flfi/KERIZIH T AR (in vitro) TWHILEOMIIEEEEE KIET 2, EREWSOE R ORER
TIEX—HMER 2.
Vil
® T RERN (invitro) °EAR (invive) DAFFEDFE LT, SUITHAET D A F VKM & WINHE
KNG, FEEN R DAL A FLKERE IV Tz,
® A TFILKERBHEDS THMEIZIX, BAOKSG, WA vy MEFERERREE, BEaRLE &5
AL A D UARNEG END. il SNIAEAMFIL, 2 b v R U THRERE, MiRsERE,
PR IS Z OUMAE /D A ORIEREE T, BB ORI, MR, IBER, M FIEm e KO
&R, MRREEEER COBRERAELDLEEZLND.
0 HEILEmMETLbolbdbZ) L, MIELANLAZNTH5L0OTHY, ZNHRREMEES X
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HiLh. R L ORI LSRRI EBE S U7 DNA [CHEAFEAT D 2 EDRENTWVEH N,
Z D X 9 72 DNA MA@ TRFT SN TEB 59, L7 - TEfsimthn Z O AE
HOFER NI S TIXZR .

ERICEBIISHI5%
AF IV RE

® KN A DFIKEROD AT FE XA T 0.86~13.9 pg/L THY, AL L OEREOIMF T 0.2
~4.85 ug/L, AL LOEME DEETO0.17~1.45 mgkg, & HDOEE BT FE) T0.14~
1.99 mg/kg TH-o7-.

¢ (LN MUETOY o —HAEIR—F1IOH LT =X, 145 TH IR LIRS & k2
HETEHERE & OBEN R IBHFIET 5 2 ENRIBINTZN, THROREL D /S <, HAEBRORAERO
WREEHEEME & IR L TV rnofe, Zxr—HAar— 1 O 7T —% OfFiHbE, &
BROAREEL, AEBREHTE L BEZTKEHEDO RN EMRI N —FEIZR>T, AF/LKED
BB 2 R O/ NI S TV S AR RIS ST

o R T zu—HAEaR—F 2 O T B COMBITENIREEOMAREN 7 zu—HAEar— 1k 1
TR SRR KR L OB Z iR TE ol Zam—HiEaRk—F1 L2
A LTEaHl, 7xr—MAEarR— b1 OIS 672 5HT1X PCBIZ K 2 RAEHEL B L s
277,

® LAV /WNRREMEOTLE R~ MO 45 HMOFRFTE 10.557%, 17 mOBEMIFZE CI3R L
HIK R & AR GER RIS L O — B LB /R STz,

® oA T W/NRFEERIZE D/ NRB RS HE ok — b OSSR, IR IRHIREE N P n-3 BB M AR
FERGEE (n-3 PUFA) %%, MEVIHIAKERIERE & 9 33 LU 30 » A RFO MRS EFRIE & ([ BE 2 /R
L7, BT EofEEEE (NOEL) Th L RERESZKEE LUK 11 mgkg 23588 Hivlz. IR
RHIKERGEER & Z OWFFED 5 FEM 7 + 1 —T7 v 7 CORERIE & OF B 2EEITERD bR
ST AL, SEMOBHCIE, BOJRIEH DHA & RS EEA L OIEOBHAHE S .

® {HDHILNS DWFFEDKSNTIBNT, RIRBIKERERTE &8k L OFEREEL, 7o
—HEREA VD ar— hTHE SN T IV ERWVIRERECRE LTS, LL,
KRR ER O 2RI R 2 T ANDICEDIHFR TIE o T2,

o UL DHAKKIBIRIEICE L TIX, ROM-omiE THIEO —B N 2 &0 bR
WEBIZOWTEE T RSB FRH SN2V, BREOHZEIXAFHKOKBRZEICLD U A
7 ERIIORB SV, KM - ZEMEREICOW IR L OBE A R THE N H 5.
FLwDH L, ThoDORRITH R EZZ T AND I a7 ER AR L.

® i ANSEHITIHR LUK ERIRER & AR PAIFEAE & O BT ST,

® A FILKERDLME BN OBICAEROA S EELEEBTH L OEEENHL MR-
7.

® KERNEFEITBEE U 7o iMAE R O WP X B E A o RE L TR u,

® AT IL/KER L AMELIHEIER L ORMDIBSED U 2 7 OB 2 RIB T 5B EOMENH 5. il
DOWFFRITDERE Y A7 O FH 2R S v, B AR U223 - 72 n-3 PUFA & 41
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FHIZHE LT ey, BEA RS 2o 2RITRE MBI EZE L 07 —Z 2SN T
7o, ZOMDOMFFRIL K VIRWIREE L~V 2> TR Y iz R I 2o Tz,

o LEEICELT, LALEL BT O MENEE THDARENN D DY, RIEFEMICITEL
20N,

o MhREEETRNE, APRRERNE, DM ERFIELSORERERILZE 1 070 LEN R BFZE T O B
AENTEY, Lo TIHOONIERROBEENMEZ Rl 2 DIZN#ETH 5.

iz
o ERUKIR NIRE D b MER~OERBEOT — X I EITEFRE TH Y, HE-SUSEROHEE
(RN TE LT, BEKIRO U X7 FHlO SR ITITTE 2o Tz,

FHIRIC0D S 158 DiSAE
AFI R
® CONTAM /SR /UFHERRIZEE DS < FREHE D 7= 12, Fi- R EBREMIIE T b OEFT — X ITW;
HIEMBERIL ) Db 0E AN S o,
® A TILKERMRETR & Z D% OMRIEERE L OBHEN e BIREIZE S IREMEDO b o L B BV
BILZTERC L TV D
® LAV /W/NRREREMIENSD 9B LU0 » HTORNMTOEIEHE (RHHEBEKBRRE
11 mg/kg) &7 = m—HAaR— MFZE 15O 70 BMDLys (R E5 12 mg/kg) D 22D
BEKBOLLIHE T 5 11.5 mg/kg BHREFEZHES < FREHEO R HIZ AW B L7,
® fRHIES/ Mk 250 Z W T, FrCAFRE LB bR W R BEEE 2 R IR EE 46 ng/L

\CAHR LT,
° 1:yﬂ—%xyF%%@%?%?w%%wfﬁﬁmﬁ%mﬂ@ﬁ%mﬁﬁW%Lm@@mE
”7*3}@& L.
° — X RO FELREL 2 2B/ OEENT-DIZRRE Lz, & HITHEERE 3.2 25 WE)

F EOEANHOZEEB O T DIV, REFARBIIEDOE T 64 &7roTz.
O(mNMMAzwif%wmﬁmm@ MELE (TWD) 2K THRL T 1.3 pgke (KEE L

7.
® AN FMIZDTWIN T v b OFURBZNZEI T 5 BMDLs (2% L TR0 ED~—T 0 B DH =
LIZHEBR L.
AEpEAR

o MHOKERDT —Z &, 2010 £ JECFA D L ¥ 2 —THIHEN TR T2 OWFFE & 5 6 T
BIELTEN, AR/SF/UIX JECFA DEFECE S FRSHMEZ T » hOBHEEL (A EERPE L
L, ZAUCESWTHET DB XICFEET S.

® KERTHE L7z BMLD 0.06 mg/kg K5/ H &, FENIS KO O M DWW TAMEELRSL 100,
Ml DICEB LA TE | HIICE DD, ASRVTERKERD TWI 2K TR L T 4 pgkg
REE/HE LR E LT
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U222 DFF
A FI KB
® AEMPER O RF R OBRE T AEIL, SR L KON DOPFED/NREERS &, AF KR
TWI ZHB 2 T, BFHROBERD 95 S—t U X A VEO R REIL, 2 TOERBERT
TWIIZIEW I ZE L TnDd
° ﬁm%%<%@¢&%iﬂm%ﬁ6ﬁif<5w%iéﬁ%bhﬁm.
o JEWEAFILKIRBEIC LV IEREL S - & 2T TVWERT, EEl S £ - 13E 8
FEORBREICEEND.
® [MiRLFBEDAANAET=HY 7T —21%, BIN—REFITIHBNT, A FLKRERIEITIZIE TWI
RKTHDHZ LEZREL TS, L, MKEBEZIZELILBRD LN, ﬁ%m%@mw
R A2 T HEMOFEPHR SN D.
® TWI LV EWAFIAKBADIFERITEET XETHLN, AT KERELZRO T HELBE
T25061F, ABIICL 2 AREELRICERET RETHD.

775
® N TEEDARIZ L D EM/KERIREHEEIT TWI ZB 2 TR, R T <~ LT A0 6 D4R
IRERZE AT, W% TR KSR & 70 0, TR KSR D (RPN EE OB IR EE TR & 72 5 DT, TWI
X D0 L2,

o [l IOEEY USNDOEWT OEKKIEICHONT, BIESN-SRWHE L SRERBR A ¥ —
LEBARETOLENDD.

o kL LT, BEEDOHEICKRESEHMT 2B TORMBED X F LK L EROKIRD T — 24
BT OB NTEHNETHS.

® JEEMITEN B LD HBERIT OV TORHERMEZI S T72DI2E, LFERNEZZEICANT
FVEETELB-CHERZEDD ZEPLETHD.

® IRV LDMAEDRED &5 e, BN S FEERIE O REENE 2 5N T D
MLETHD.
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A. OCCURRENCE

Table Al: Statistical description of the total mercury occurrence data by food group (pg/'kg).

Food category N 04 LC Median Mean Pos P97.5 Poo Max
' IE ME TE IE ME TE IE ME TE IE ME TE IBE ME UB B
Grains and grain-based products 4545 &0 o 10 16 09 20 31 40 353 0 55 96 12 2.0 12 20 254
Vegetables and vegetable products 4 200 62 0 08 12 60 70 78 83 10 11 19 20 20 96 926 100 2080
Starchy roots and tubers 1234 75 ¢ 05 10 02 08B 14 08 25 530 15 30 10 3.0 5.1 10 20
Legumes. muts and oilseeds 1311 51 0 10 20 23 28 33 96 10 10 2 13 14 13 19 20 257
Fruit and fruat products 1368 4 0 06 10 03 12 21 10 30 896 19 351 10 o7 10 20 37
Meat and meat products 10304 36 o0 11 2 19 27 335 90 10 11 14 15 17 23 23 30 233
Fish and other seafood 21539 12 40 43 48 131 133 136 540 540 540 852 852 852 1400 1400 1400 6390
Milk and dairy products 3345 64 0 03 04 09 13 21 43 80 11 2 2 16 17 17 20 50
Eggs and egg products 798 58 0 06 10 06 12 18 32 46 63 44 350 10 1.0 7.0 10 13
Sugar and confectionery 1617 73 0 10 17 06 26 47 29 10 20 49 10 20 10 30 60 60
Animal and vegetable fats and oils 835 61 0 06 0% 11 16 20 60 60 60 380 10 10 12 22 23 100
Fruit and vegetable juices 651 29 0 05 10 01 32 62 04 10 20 07 10 20 21 10 20 20
Non-alechelic beverages 699 45 01 10 20 34 40 45 16 16 20 21 21 21 31 31 31 87
Alecholic beverages 652 79 0 02 03 01 04 07 03 10 20 07 15 121 1.7 1.7 30 6.0
Drinking water 1637 90 ¢ 01 01 00 01 02 01 03 05 05 05 06 0.5 0.5 0.6 5.0
Herbs, spices and condiments 529 47 04 20 20 31 43 53 10 13 20 17 20 23 41 41 50 160
Food for infants and small children 834 63 0 10 10 06 16 23 30 5350 60 60 60 11 2.0 9.0 11 50
Products for special omtritional use 1 608 68 0 29 50 9 99 102 35 38 43 o4 o4 U6 300 300 300 64000
Composite food 304 41 30 66 10 16 18 19 39 359 3 101 101 1101 274 274 274 486

Snacks, desserts. and other foods 451 34 0 05 05 12 15 19 30 47 50 50 50 10 16 16 20 110

M: number of samples; % LC: percentage of left-censored data; F95: 95 percentile; P97.5° 97.5 parcentile; P99- [T percentile; Max: maximum concenfration: LB: lower bound; MB: mddle
bound; UB: upper bound.
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Table A2: Statistical description of concentrations of total mercury for the food group “Grains and grain-based products’ in pg/kg.
Food category N e Median Mean Pos P97.5 Foo Max
: ] IE ME TE IE ME TE IE ME TUE IE ME TE IE ME TE TE
Grains for human consumption 2680 52 0 1.0 20 10 21 32 40 55 10 63 5.0 12 12 15 20 63
Grain milling products 671 63 o 10 12 06 16 26 36 45 90 30 35 90 60 10 10 20
Bread and rolls 506 73 o 03 10 07 17 27 16 435 90 26 45 90 30 30 90 254
Pasta (raw) g1 7 o 13 30 03 22 40 30 49 90 40 30 0 50 50 10 10
Brealfast cereals 230 82 0 21 30 05 31 56 30 12 23 35 12 23 10 12 3 23
Fine bakery wares 287 73 0 0.5 10 05 17 29 30 10 20 40 10 20 6.0 10 20 20

M: number of samples; % LC: percentage of left-censored data; P93: Q'Smpeu:euﬁle; P97 .5: 97 5% percentile; P99: 99™ percentile; Max: maximum concentration; LB: lower bound; MB: middle
bound; UB: upper bound.
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Table A3: Statistical description of concentrations of total mercury for the food group “Vegetables and vegetable products (including fungi)’ in pgkg.

) - . . Aedian Mean Pos Po7.5 Foo Max
Food category N %IC ;5 g B 1B MB UB IB MB UB LB MB UB IBE MB TUB UB
Vegetable and vegetable products 103 47 01 0.4 04 03 1.0 14 1.6 30 30 30 10 10 48 10 20 20
Poot vegetables 24 71 0 0.7 12 04 1.5 26 1.3 50 10 35 5.0 10 10 10 10 23
Bulb vegetables 325 TG 0 0.3 1.0 01 1.2 23 0.6 50 10 1.1 5.0 10 20 5.0 10 10
Fruiting vegetables i 70 0 0.5 1.0 02 0o 1.6 08 25 50 140 5.0 10 20 50 10 100
Brassica vegetables 481 61 0 0.4 04 0.4 0.8 13 1.6 25 50 45 5.0 50 8.0 8.0 05 14
Leaf vegetables 339 83 0 1.5 20 035 21 38 21 50 10 39 5.0 10 80 17 17 100
Legume vegetables 13 46 01 02 03 03 06 09 na o i'a nfa na o na 'a n'a 5.0
Stem vegetables (fresh) 246 91 0 0.3 1.0 01 1.5 29 0.2 50 10 03 5.0 10 20 5.0 10 100
Sugar plants 63 22 0.2 0.2 03 07 0.7 08 21 21 21 33 33 33 16 16 16 16
Sea weeds 1 100 0 25 30 0 25 5.0 n'a n'a n'a nfa n'a n'a n'a n'a n'a 30
E;i:ﬂd herbs for infiisions 8 68 0 50 97 60 77 95 20 20 20 43 43 43 110 110 110 110
Cocoa beans and cocoa products 126 56 0 25 32 17 3.7 5.7 7.0 10 20 12 12 20 24 24 24 30
E;f;‘; beans and coffee products 50 49 g4 0o 10 14 17 19 64 64 64 11 11 11 15 15 15 20
Coffes imitates (solid) 13 46 03 o7 09 07 09 1.1 na ol n'a nfa na o na n'a n'a 21
Vegetable products 139 35 0 0.3 03 13 13 13 6.8 6.8 6.8 2 22 22 395 395 395 973
Fungi, cultivated 508 32 30 4.0 5.0 9.1 10 11 26 26 26 54 54 54 102 102 102 620
Fung:, wild, edible 165 19 5.0 8. 33 105 106 107 575 575 575 1083 1083 1083 1640 1640 1640 2080

HM: number of samples; % LC: percentage of left-censored data; P93: S'Smpemenﬁle: P%7.5:97 5" percentile; P9%: 99" percentile; Max: maximum concentration; LB: lower bound; MB: muddle
bound; UB: upper bound; n'a: not available.

Table A4: Statistical description of concentrations of total mercury for the food group “Starchy root and tubers’ in pg/'kg.
Food catezor N 0 LC Median Mean Pos P97.5 Poo Max
Ateson ) ) IE ME TE IE ME TUE IE ME TE TIE ME TUE IE MEB TE TUB
Potatoes and potatoes products 421 02 0 0.6 11 01 11 21 03 50 10 08 5.0 10 1.5 5.0 10 16
Other starchy roots and tubers 813 67 0 03 03 03 06 10 09 10 20 20 28 26 52 10 10 20

M- number of samples; % LC: percentage of left-censored data; P95: 95 percentile; P97.5: 97.5" parcentile; P99- S'S'E percentile; Max: maxmmnm concentranion; LB: lower bound: MB: middle
bound; UB: upper bound.
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Table AS: Statistical description of concentrations of total mercury for the food group ‘Legumes, nuts and oilseeds’ in pg/kg.
Food category N % LC Median ) Mean ) P95 P97.5 ) Po9 Max
' IB MB UEB IB MB UB LB MB UBE IB MB TUE LB ME TUB UB
Legumes, beans. green, without pods 102 75 0 0.6 12 04 10 1.5 30 3.0 50 30 30 50 40 40 50 9.0
Legumes, beans, dried 483 53 0 0.5 1.0 14 138 22 70 710 7.7 5.0 9.0 10 11 11 14 45
Tree nuts 170 65 0 1.0 20 2o 38 49 53 70 8o 7.0 18 20 21 21 38 257
Oilseeds 556 39 09 19 20 32 37 42 12 12 13 16 16 18 23 23 23 42

N: number of samples; % LC: percentage of lefi-censored data; P93: 05" percentile; P97.5: 975" percentile; P99: 99™ percentile; Max: maximum concentration: LB: lower bound; MB: middle

bound; UB: upper bound.

Table A6: Statistical description of concentrations of total mercury for the food group “Fruit and frut products’ in pg/ke.
Food category N % LC Median Mean Pos™ po7.5%® Poo™ Max
. ) ) ILB MB UB ILBE MB UB LB AMB UEBE LE ME UB LE ME UB UB
Fruit and fruit products 3 33 01 02 03 01 02 02 nfa na nla na na na na na na 0.3
Citrus fruits 150 69 0 0.2 03 01 06 1.1 06 25 5.0 09 3.0 6.0 1.6 3.0 6.0 6.0
Pome fruits 349 63 0 0.3 03 02 06 09 06 1.0 2.0 1.2 20 3.0 24 25 5.0 37
Stone fruits 143 12 0 0.5 1.0 01 1.0 19 07 25 5.0 1.0 5.0 5.0 2.2 5.0 10 10
Bernies and small fruats 358 87 0 1.0 18 01 15 29 10 50 10 1.0 50 10 40 50 10 10
Miscellaneous fruits 149 89 0 0.5 1.0 01 1.0 19 05 25 5.0 1.0 27 50 2.0 5.0 10 10
Dried fruits 33 73 0 2.7 53 02 1.7 32 1.0 27 53 1.1 27 53 1.1 27 5.3 53
Jam. marmalade and other fruit spreads 57 44 10 46 89 33 546 78 13 13 20 14 14 20 18 18 20 20
Other frut products 126 75 0 0.6 1.0 0.2 1.3 2.5 1.1 3.6 5.0 1.8 10 20 1.9 10 20 21

N: number of samples; % LC: percentage of lefi-censored data; P93: 95" percentile; P97.5: 975" percentile; P90: 99™ percentile; Max: maximum concentration: LB: lower bound; MB: middle

bound; UB: upper bound; n/a: not available.

(a): The P95 P97.5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA, 2011b) and therefore are considered only indicative.
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Table A7: Statistical description of concentrations of total mercury for the food group “Meat and meat products (including edible offal)’ in pg'kg.
Food category ~ % LC Median Mean pos® Po7.5® PoO® Max
- - IB MB TUB IBE NMB TUB IB MB TUB LE ME UB LB AMB UB UB
Meat and meat products 23 61 0 0.5 10 07 13 1.9 17 61 6.1 6.1 10 20 6.1 10 20 20
Livestock meat 3078 66 0 0.7 1.0 08 1.7 25 30 50 97 61 8.0 12 13 17 18 100
Poultry 1450 66 0 1.3 20 12 23 35 51 65 10 10 10 16 32 33 33 100
Game mammals 1613 34 0 14 20 24 33 43 11 11 15 17 17 20 30 30 30 123
Game birds 376 81 0 1.9 36 06 20 34 27 30 43 45 5.1 5.1 12 12 13 40
Mixed meat 382 46 03 05 1.0 09 1.1 1.3 43 43 44 65 6.5 6.5 89 8.9 89 12
Edible offal. farmed animals 2 453 38 1.0 20 26 31 36 4.1 11 11 11 17 17 17 30 30 30 124
Edible offal. game animals 259 30 40 44 3.0 11 11 12 35 35 35 40 40 40 120 190 190 233
Preserved meat 174 65 0 1.0 20 10 29 49 7.0 13 25 12 13 25 16 16 25 25
Sausages 364 63 0 0.5 05 08 14 1.9 32 32 50 80 8.0 8.0 20 20 20 40
Meat specialities 27 33 02 02 02 09 09 1.0 50 50 50 80 8.0 8.0 80 5.0 80 8.0
Pastes, patés and terrines 96 33 04 05 0.5 13 14 1.5 41 41 4.1 15 15 15 30 30 30 30
Meat imitates 9 56 0 1.0 14 12 14 16 na nfa na nfa n/a n/a n'a n'a n'a 5.0

N: number of samples: % LC: percentage of left-censored data; P95: 95 percentile; PO7.5 07 5™ percentile; P20: 00™ percentile; Max: maximum concentration; LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.
(a): The P95, P97.5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EF5A. 2011b) and therefore are considered only mdicative.
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Table AS: Statistical description of concentrations of total mercury for the food group “Fish and other seafood’ in pg/kg (FoodEx Level 2).
. =(a) - 5l (a)

Food category N 0% LC Median Alean PO5s P97.5 Po9 Max

IB MB UB LB MB UB LB MB UB IB MB TUB 1B MB UB UB
Fish and other scafood, 1968 3 64 64 65 100 100 101 273 273 273 423 423 423 672 672 672 2143
unspecified
Fish meat 13737 7 53 53 60 177 178 180 710 710 710 1043 1043 1043 1775 1775 1775 6890
Fish products 241 8 22 22 22 37 38 38 109 109 109 233 233 233 310 310 310 622
Fish offal 158 58 0 15 28 12 19 26 67 67 70 88 88 88 92 92 92 121
Crustaceans 1478 21 17 20 20 43 47 50 189 189 189 282 282 282 374 374 374 1040
Molluscs 3926 26 16 21 25 31 36 41 100 100 100 160 160 160 300 300 300 955
Amphibians, reptiles, 31 48 08 25 37 19 20 21 140 140 140 280 280 280 280 280 280 280
snails, insects - -

N: number of samples; % LC: percentage of left-censored data; P95- 95 percentile; POG: 995 percentile; Max: maximum concentration; LB: lower bound; MB: middle

bound; UB: upper bound.

(a): The 25 P97.5™ and PO9™ percentile obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only
indicative.

(b): Data available only on FoodEx Level 1.

percentile; PO7 5: 97 5
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Table A9: Statistical description of concentrations of total mercury for the food group “Fish meat™ in pg/kg.
Food category N 0 LC Median Mean Pos© P97.5% P99’ Max
. LB MB TUB LB MB UB LB MB UB LB MB UB LB AMB UB UB
Anchovy 110 33 50 50 60 73 83 92 200 200 200 291 291 291 891 891 891 1249
Angler fish 61 30 78 78 100 186 195 204 551 551 551 920 920 920 2900 2900 2900 2900
Babel 10 0 205 205 205 211 211 211 n/a n/a n/a n/a n/a n'a nia n'a n/a 430
Barracuda 1 0 340 340 340 340 340 340 nfa n/a n/a nfa n/a n'a n/a n'a n/a 340
Bass 78 10 89 89 97 199 203 206 698 698 698 1000 1000 1000 4169 4169 4169 4169
Bonito 25 8 400 400 400 580 583 586 1920 1920 1920 2080 2080 2080 2080 2080 2080 2080
Bream 253 11 135 135 135 224 225 226 833 833 883 1124 1124 1124 1400 1400 1400 2909
Capelin 11 82 0 44 83 20 50 80 nfa n/a n/a 1/a n/a n'a n/a na n/a 10
Carp 338 5 28 28 29 55 55 55 194 194 194 244 244 244 403 403 403 985
Char 8 0 37 37 37 32 32 32 n/a n/a n'a n/a n'a nfa n/a n'a n'a 40
Cod. whiting 1308 18 54 54 56 91 94 96 340 340 340 460 460 460 590 590 590 1000
Dentex 3 0 832 832 832 2019 2019 2019 n/a n/a n/a nfa n/a n/a n/a n'a nfa 4450
Eel 487 2 130 130 130 177 178 178 461 461 461 719 719 719 1100 1100 1100 1880
Flounder 23 17 40 50 70 85 91 97 185 185 185 205 205 205 578 578 578 578
Garfish 3 0 590 590 590 590 390 590 nfa n/a n/a n/a n/a nfa n/a n'a n/a 1000
Grenadier 3 0 98 93 98 104 104 104 n/a n/a n'a n/a n'a nfa n/a n'a n'a 137
Grey mullet 52 23 85 85 100 152 159 167 566 566 566 784 784 784 1000 1000 1000 1000
Grouper 2 0 195 195 195 195 195 195 n/a n/a nfa n/a nfa n/a n/a nfa n/a 320
Gurnard 4 25 75 75 75 103 109 116 n/a n/a n/a n/a n/a nfa n/a n'a n'a 262
Hake 131 16 90 90 100 130 136 142 420 420 420 510 510 510 620 620 620 660
Halibut 1713 0 170 170 170 209 209 209 610 610 610 710 710 710 860 260 860 2280
Herming 1272 0 30 30 30 36 36 36 78 78 T8 94 94 94 120 120 120 400
Jack mackerel 3 0 110 110 110 127 127 127 n/a n/a n/a nfa n/a n/a n/a n'a n/a 170
John Dory 6 0 212 212 212 302 302 302 nfa n/a n/a n'a n/a n/a n/a nfa n/a 620
Lizardfish 2 0 611 611 611 611 611 611  n/a n/a n/a n/a n/a nfa n/a n'a n'a 650
Luvarus 1 0 590 590 590 590 390 590 nfa n/a n/a n/a n/a nfa n/a n'a n/a 590
Mackerel 1348 5 40 40 40 106 108 109 520 520 520 735 735 735 976 976 976 1 560
Meagre 2 50 145 170 195 145 170 195 n/a n/a nfa n'a nfa nfa n/a nfa nfa 290
Perch 423 0 130 130 130 165 165 165 370 370 370 490 490 490 560 560 560 780
Pike 267 0 290 290 290 394 394 394 979 979 979 1200 1200 1200 3276 3276 3276 5139
Plaice 194 2 46 46 46 64 64 65 160 160 160 200 200 200 240 240 240 400
Ray 32 3 108 108 108 229 229 230 1170 1170 1170 1350 1350 1350 1350 1350 1350 1350
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Table A9: Continued.

Food category N % LC Median Mean Po5* P97.5" POOV Max
: ) ] LB MB UB LB MB UB LB AEBE UB LE AEBE UB LB MB UB UB
Redfish 221 0 100 100 100 189 189 189 676 676 676 847 847 847 940 940 940 1574
Foach 17 0 113 113 113 122 122 122 nfa n/a n'a n/a n'a n'a n'a n'a n'a 240
Salmeoen. trout 1741 7 30 30 30 31 33 35 57 57 70 67 67 67 100 100 100 950
Sardine and pilchard 399 18 16 27 30 32 38 44 116 116 116 127 127 127 153 153 153 244
Scorpion fish 1 0 422 422 422 422 422 422 nfa n'a nfa n'a n'a n'a n'a nfa nfa 422
Sea bass 10 0 288 288 288 300 300 300 nfa n/a n'a n/a n'a n'a n'a n'a n'a 610
Sea catfish, wolf-fish 67 54 0 10 13 103 109 114 770 770 770 850 850 850 950 950 950 950
Shad 1 0 173 173 173 173 173 173 n/a n'a n'a n'a n'a n'a n'a n'a n'a 173
Shark 272 11 495 495 495 688 691 695 1900 1900 1900 2720 2720 2720 3518 3518 3518 5560
Smelt 2 0 325 325 325 325 325 325 nfa n'a n'a n'a n'a n'a n'a n'a n'a 370
Sole 49 24 43 50 64 69 77 54 180 180 180 325 325 325 500 00 500 500
Sprat 107 1 19 19 19 21 21 21 50 50 50 84 B4 B4 100 100 100 117
Sturgeon 4 50 36 61 79 40 52 65 n/a n/a nfa n/a n/a n/a n'a n/a nfa 86
Swordfish 264 5 1010 1010 1010 1210 1212 1214 3300 3300 3300 4500 4500 4500 5300 5300 5300 o760
Tuna 849 5 189 189 189 286 290 291 850 850 850 1182 1182 1182 1620 1620 1620 3370
Turbot 4 0 56 56 56 62 62 62 n'a n'a n'a n'a n'a n'a n'a n'a n'a 89
Weever 11 0 741 741 741 763 763 763 n/a n/a n'a n/a n'a n'a n'a na n/a 1927
Whitefish 37 16 70 70 B0 77 85 93 250 230 250 260 260 260 260 260 260 260
Wrasse 2 0 427 427 427 511 511 511 n/a n/a n'a n/a n'a n'a n'a na n/a 1730

Fish meat. unspecified. as

reported® 1502 10 57 57 57 279 280 280 1194 1194 1194 1900 1900 1900 3270 3270 3270 6890
izﬁlwmmcat, overall 15535 10 117 117 118 164 166 168 499 500 SO1 661 661 665 922 922 922 6760

N: number of samples; % LC: percentage of left-censored data; P95: g5® percentile; P97.5: 07 5% percentile; P99: gg™ percentile; Max: maximum concentration: LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.

(a): Data described as reported.

(b): Data calculated on overall concentrations of individual specified fish species excluding fish meat unspecified and such used for exposure calculation.

(c): The P95, P97.5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.
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Table A10: Statistical description of concentrations of methylmercury for the food group ‘Fish and other seafood” 1n pg/kg (FoodEx Level 2).

Food category N % LC Median Mean pos® Po7.5% poo™ Max
i} } LE MB UB LB AMB TUB LB AMB UB LB AB UB LB AB UB UB
Fish meat 969 6 39 50 54 131 135 139 598 598 598 810 810 &10 1213 1213 1213 5 740
Fish products 33 12 23 23 23 39 39 40 95 95 95 538 538 538 538 538 538 538
Fish offal 4 100 26 26 26 23 23 23 n'a n'a n'a n/a n/a n'a n'a n'a n/a 26
Crustaceans 42 48 0 50 100 70 102 134 280 280 280 309 309 309 970 970 970 970
Molluscs 35 57 0 50 100 15 61 107 151 151 151 390 390 390 390 390 390 390

N: number of samples; % LC: percentage of left-censored data; P95: 95‘-"' percentile; P97 .5: 9?.5‘1 percentile; POg: 99Elll percentile; Max: maximum concentration: LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.
(a): The P95, PO7 5 and POO obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA, 2011b) and therefore are considered only indicative.
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Table All: Statistical description of concentrations of methylmercury for the food group ‘Fish meat’ in pg/kg (FoodEx Level 3).

Food category N v LC Median Mean Pos® P97.5% P99® Max

. ) ’ LB MB UB LB MB UB LE MBEB UB LB MB UB LB MB UB UB
Anchovy 5 80 0 50 100 22 62 102 nfa nfa na nfa n'a n/a nfa nfa n'a 112
Angler fish 3 33 148 148 148 173 190 206 mfa wna na nfa n'a n'a n'a n'a n'a 370
Bass 5 60 0 50 100 31 61 91 na na nfa n'a na n/a n'a n'a n'a 104
Bream 4 50 51 76 101 61 86 111 nfa nfa nfa n/a na n/a n'a n'a n'a 141
Carp 33 21 10 10 10 13 13 13 39 39 39 51 51 51 51 51 51 51
Cod and whiting 183 4 10 10 10 19 19 2 51 5 54 74 74 74 106 106 106 400
Eel 8 0 93 93 93 172 172 172 nfa nfa nfa n/a na n/a n'a n'a n'a 455
Flounder 45 0 50 a0 50 66 66 66 167 167 167 202 202 202 205 205 205 205
Grey mullet g 83 0 50 100 18 62 106 =n/a nfa nfa nfa n'a n/a nfa nfa n'a 144
Hake 11 64 0 50 100 32 64 96 na nfa nfa n/a nfa n'a n'a na n'a 200
Halibut 61 0 79 79 79 127 127 127 400 400 400 624 624 624 1213 1213 1213 1213
Hemng 39 0 206 26 26 30 30 30 63 63 63 63 63 63 63 63 63 63
Mackerel 122 9 29 34 34 123 127 132 547 547 547 598 598 598 905 905 205 1114
Perch 2 0 56 56 56 56 56 56 na nfa nfa n'a na n/a n'a n'a n'a 77
Salmon and trout 28 50 35 50 100 13 38 63 39 50 100 106 106 106 106 106 106 106
Sardine and pilchard 16 838 0 50 100 14 58 102 nfa nfa na oA n'a n'a n'a n'a n'a 121
Sea catfish, wolf-fish 1 0 121 121 121 121 121 121 nfa nfa nfa n'a na n/a n'a n'a n'a 121
Shark 4 0 1510 1510 1510 1520 1520 1520 nfa nfa nAa n'a na n/a n'a n'a n'a 1730
Smelt 1 0 73 73 73 73 73 73 na na nfa n/a na n/a n'a n'a n'a 73
Sole 4 0 0 50 100 0 50 100 nfa nfa nfa n'a na n/a n'a n'a n'a 100
Sprat 25 0 8 8 8 8 8 8 16 16 16 18 18 18 18 18 18 18
Swordfish 10 0 795 795 795 819 819 819 nfa nfa nAa n'a na n/a n'a n'a n'a 1079
Tuna 125 2 133 133 133 220 221 221 784 T84 T84 880 880 880 1162 1162 1162 1728
Fish m-.f:at_ 226 1 113 113 113 225 225 225 J00 700 700 1079 1079 1079 1414 1414 1414 5740
unspecified

N: number of samples; % LC: percentage of lefi-censored data; P93: o35™® percenfile; PO7.5: 075" percentile; P99: oo™ percentile; Max: maximum concentration: LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.
The P95, PO7 5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA, 2011b) and therefore are considered only indicative.
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Table A12: Statistical description of concentrations of total mercury for the food group ‘Milk and dairy products’ in pg/kg.

Food category N s Lc Median Mean POs® Po7.5® P99™  Max
. - i IB AMB TUB IB AMB UB IE AMB TUB LB AMB UB LB AB UB B
Milk and dasry products 32 97 ] 8.0 16 0.0 67 13 0 8.0 16 1.0 10 20 1.0 10 20 20
Liquid nulk 1624 74 0 0.2 0.3 0z 07 1.1 20 25 43 20 5.0 10 31 5.0 16 16
Milk based beverages 3 33 02 02 02 29 30 3.0 nfa nfa na wnfa 10l n'a na nfa n'a 8.7
Concentrated milk 96 55 0 03 03 08 11 13 46 46 46 50 6.7 6.7 13 13 20 20
Whey and whey products 2 100 0 0.2 03 0 02 0.3 nfa nfa na wnfa nfa n'a na nfa n'a 0.3
Cream and cream products 140 60 ] 0.2 0.3 05 07 09 30 30 49 40 4.0 5.0 4.8 4.8 5.0 8.1
Fermented mulk products 323 67 0 0.5 0.8 04 21 3.8 25 10 20 3.5 10 20 4.3 10 20 20
Cheese 1095 49 0.1 0.5 0.5 20 24 28 14 14 14 17 17 17 20 20 20 23

Milk and nulk product imitates 30 a0 0 2.0 40 20 36 53 83 83 10 50 50 50 50 50 50 50
N: number of samples; % LC: percentage of lefi-censored data; P95: 05" percentile; P97.5: 97.5™ percentile; POO: 99" percentile; Max: maximum concentration; LB: lower bound; MB: middle

bound; UB: upper bound; n/a: not available.
(a): The P95 P97.5 and P90 obtamned on occurmrence data with less than 60 analytical results may not be statistically robust (EFSA, 20110) and therefore are considered only indicative.

Table A13: Statistical description of concentrations of total mercury for the food group ‘Eggs and egg products’™ in pg/ke.

Food category N 9% LC Median ) Mean ) P95 ) PO7.5 ) P99 ) ll_ai
. LB AMB UB LB MB TUB LB ME UB LB ME UB LE MB UB UB

Eggs. fresh 790 58 0 0.5 1.0 06 1.2 1.8 32 4.5 6.0 4.4 5.0 10 7.0 7.0 10 13

Eggs. powder 8 88 0 1.0 20 04 18 32 nla nfa n/a n'a na nfa n/a n'a n/a 10

N: number of samples; % LC: percentage of lefi-censored data; P95: 95% percentile; P97.5: 97.5™ percentile; P99: 99 percentile; Max: maximum concentration: LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.
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Table Al4: Statistical description of concentrations of total mercury for the food group “Sugar and confectionery” m pg/ke.

Food category N o Lc Median Mean pos® P97.5% Poo™ Max
- ] ] LB AMB TUB LB AMB UB LB AB UB LB AB UB LB AMB TUB B
Sugar and confectionery 15 93 ] 0.5 1.0 0.1 1.0 1.0 na nfa na nfa n'a n/a n'a n/a nla 1.2
Sugars 51 82 0 0.2 0.3 0.1 03 04 0.8 0.8 0.8 0.8 0.8 08 3.0 3.0 3.0 30
Sugar substitutes 2 50 02 02 0.3 02 02 0.3 na nfa na nfa n'a n/a n'a n/a nla 0.3
Chocolate (Cocoa) products 314 60 ] 1.5 2.0 14 21 32 72 95 10 74 10 20 9.5 10 20 20
Confectionery (non-chocolate) 280 73 ] 1.5 22 05 43 8.1 24 30 60 37 30 60 4.8 30 60 60
Dessert sauces 11 45 0s 09 09 1.1 14 1.6 na nfa na nfa n'a n/a n'a nfa n/a 40
Molasses and other syrups 52 60 ] 0.2 0.3 02 03 0.5 1.1 1.1 1.2 1.2 1.2 1.2 1.3 13 1.3 13
Honey 892 64 0 1.0 2.0 0.5 27 4.8 1.4 10 20 3.9 10 20 14 14 20 32

N: number of samples: % LC: percentage of left-censored data; P95: 95™ percentile; P97 5: 97 5™ percentile; PO0: 99™ percentile; Max: maxinmm concentration: LB: lower bound; MB: middle

bound; UB: upper bound; n/a: not available.
(a): The P95, P97.5 and P20 obtained on occurrence data with less than 60 analytical results may not be stafistically robust (EFSA. 2011b) and therefore are considered only indicative.

Table Al5: Statistical description of concentrations of total mercury for the food group “Ammal and vegetable fats and oils” in pg'kg.

Food category N % LC Median Mean Pos™ P97.5% Po9™ Max
- - ' IBE MB UB IB MB UB ILBE MB TUB LB MB TUB ILBE ME UB UB
Animal and vegetable fats and oils 3 0 3.0 30 3.0 36 36 36 nfa nfa nfa nfa n'a na na na oA 6.2
Animal fat 396 52 0 05 0.5 11 13 1.5 50 5.0 5.0 7.0 7.0 7.0 23 23 23 +4
Fish o1l 103 99 0 0.7 14 02 15 29 0 1.8 36 0 13 16 0 16 25 100
Vegetable fat 36 75 0 0.2 03 09 11 13 68 6.8 6.8 12 12 12 12 12 12 12
Vegetable o1l 268 56 0 0.5 06 15 21 26 63 80 9.0 10 12 12 18 25 25 100
Marganne and similar products 29 72 0 0.2 03 06 07 08 33 33 33 53 53 5.3 5.3 5.3 53 53

N: number of samples; % LC: percentage of left-censored data; P95: o5t percentile; P97 5: 97 5% percentile; POg: oo™ percentile; Max: maximum concentration; LB: lower bound; MB: nmddle

bound; UB: upper bound; n/a: not available.
{a): The P95, PO7.5 and P20 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA, 2011b) and therefore are considered only mdicative.
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Table Al6: Statistical description of concentrations of total mercury for the food group ‘Fruit and vegetable juices” n pg'kg.

Food category N % LC Median Mean Pos™ P97.5" Poo™ Max
. ) IB MNMB UB IB MB UB IB MB TUB 1IB MB UB LB AMB UB UB
Fruit and vegetable juices 44 89 0 0.2 03 01 03 0.5 0.5 1.0 20 06 1.0 20 1.0 1.0 20 2.0
Fruit juice 416 63 0 0.5 1.0 01 29 57 04 10 20 0.5 10 20 1.5 10 20 20
Concentrated juice fruit 27 26 0 10 20 0 7.6 15 0 10 20 0 10 20 0 10 20 20
Fruit nectar 44 64 0 0.2 03 04 35 6.7 056 10 20 6.0 10 20 9.5 10 20 20
Mixed fruit juice 35 23 0 10 20 0 78 16 0 10 20 0 10 20 0 10 20 20
Dehydrated/powdered fruit juice 23 70 0 0.2 03 02 04 06 03 1.5 29 19 29 3.0 29 29 30 3.0
Vegetable juice 49 88 0 2.0 20 02 22 42 20 5.0 10 20 5.0 10 21 10 20 20
Mixed vegetable juice 4 50 0 5.3 11 0 53 11 nfa nfa na nfa nfa 1A n'a n'a n'a 20
Mixed fruit and vegetable juice 9 0 0 10 200 1.1 10 19 nfa nfa na nfa nfa 1A n'a n'a n'a 20

N: number of samples; % LC: percentage of left-censored data; P95: g3® percentile; PO7.5: 07 5% percentile; PO9: [ percentile; Max: maximum concentration: LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.
(a): The P95, P97.5 and P20 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.

Table A17: Statistical description of concentrations of fotal mercury for the food group ‘Non-alcoholic beverages (excepting mulk based beverages)’ in
ug/kg.

Foed categery N % LC Aedian Mean Pos ) PO7.5 Po9 Max
: LB MB UB LB MB UB LB MB UB LB AMB UB LB AMB UB UB
Non-alcoholic beverages 17 47 0 0.5 05 01 37 73 nfa o na nla nfa n/a n'a n'a n'a 20
Soft drinks 301 71 0 0.2 0.3 0.0 0.8 1.6 0.4 10 20 0.7 10 20 12 10 20 20
Tea (Infusion) 369 20 4.0 4.0 4.0 6.4 6.6 6.8 20 21 21 24 25 29 35 35 38 87
Coffee (Beverage) 12 33 08 08 1.0 19 20 22 nfa na nla nfa n/a n'a n/a n'a 10

N: number of samples; % LC: percentage of left-censored data; P93 05™ percentile; P07.5: 97 3™ percentile; PO9: 99 percentile; Max: maximum concentration; LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not available.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM) 191



B £ dh 2 2HEBE (EFSA)

Mercury and methylmercury in food

Table A1S8: Statistical description of concentrations of total mercury for the food group ‘Alccholic beverages’ in pg/kg.

Food catesory N % LC Median Mean P95 P97.5 P99 Max
= ] ] IB MB UB IB AB TUB LB AB UB LB AIB UB LB MB UB UB

Beer and beer-like beverage 256 79 V] 0.2 03 01 04 08 03 1.5 30 09 1.5 3.0 2.0 2.0 30 6.0

Wine 359 77 0 02 03 0.1 04 07 03 1.0 20 0.6 10 2.0 12 12 20 55

Fortified and liqueur wines 2 50 0.1 0.1 01 01 01 0.1 nfa n/a n/a n'a n'a n'a nfa n'a n/a 0.1

Wine-like drinks 16 88 0 0.2 03 01 04 0.7 =nfa nfa n/a nfa n/a n'a n/a n/a n'a 30

Spirits 19 95 0 0.5 10 00 06 12 wnla nla na nfa n'a n'a nfa nfa n'a 20

N: number of samples; % LC: percentage of left-censored data; P93: 95™ percentile; PO7.5: 97 5™ percentile; PO%: 09™ percentile; Max: maximum concentration: LB: lower bound: MB: middle

bound; UB: upper bound; n/a: not available.

Table A19:

Statistical description of concentrations of total mercury for the food group ‘Drinking water (water without any additives except carbon
dioxide; mcludes water ice for consumption)’ in pg/'kg.

Food category N % L.C Median Mean pos® Po7.5® Poo @ Max
: : IB MB UB LB MB UB LB MB UB LB MB UB LB MB UB UB
Drinking water 73 99 0 01 02 00 01 02 00 01 02 0 01 02 05 05 05 0.5
Tap water 22 77 0 01 02 01 02 02 05 05 05 05 05 05 05 05 05 0.5
Well water 422 76 0 01 01 00 01 02 02 03 05 05 05 05 05 05 06 20
Bottled water 1120 95 0 01 01 00 01 02 0 03 05 05 05 06 05 05 06 5.0

N: number of samples; % LC: percentage of left-censored data; P93: 95™ percentile; PO7.5: 97 5™ percentile; PO%: 00™ percentile; Max: maximum concentration: LB: lower bound: MB: middle

bound; UB: upper bound.

{a): The P95, P97.5 and P20 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM)

192



BRI B h R 2H%RE (EFSA) Mercury and methylmercury in food

Table A20: Statistical description of concentrations of total mercury for the food group “Herbs, spices and condiments’ in pg/’kg.

Food category N % LC Median Mean ITER P97.5% P99 Max
- ) LB MB UB IB NMB TUB LB MB UB LB MB UB LE AB UB UB
Herbs, spices and condiments 3 67 0 80 16 27 32 37 nfa nfa n/a nfa n'a n'a nfa n'a n'a 30
Herbs 34 62 0 20 4.0 13 15 17 94 94 94 160 160 160 160 160 160 160
Spices 174 37 20 39 50 37 53 6.8 13 13 20 18 18 2 31 31 31 41
Herb and spice mixtures 38 66 0 4.8 74 23 73 12 12 25 50 20 25 50 20 25 50 50
Seasoning or extracts 69 61 0 0.5 1.0 1.4 19 23 5.0 5.0 8.0 8.0 80 10 17 17 17 17
Condiment 54 61 0 02 03 08 09 1.0 40 40 4.0 8.0 8.0 8.0 10 10 10 10
Dressing 22 45 08 08 1.0 21 22 22 90 90 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Chutney and pickles 3 0 1.3 13 13 09 09 09 nfa nfa na nfa n'a n'a n/a n'a n'a 1.5
Savoury sauces 5 60 0 02 03 01 02 03 nfa nfa n/a nfa n'a n'a nfa n'a n'a 0.4
Flavourings or essences 8 50 01 12 1.2 07 40 72 nfa nfa na nfa n'a n'a n/a n'a n'a 40
Baking mngredients 119 33 1.0 1.1 1.3 1.8 19 21 687 6.7 6.7 1.5 7.5 7.5 8.0 8.0 8.0 13

N: mumber of samples; % LC: percentage of lefi-censored data; P95: g5® percentile; P97.5: 97.5% percentile; PO9: ogn percentile; Max: maximum concenfration; LB: lower bound; MB: middle
bound; UB: upper bound; n/a: not avatlable.
(a): The P95, P97.5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA, 2011b) and therefore are considered only indicative.
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Table A21: Statistical description of concentrations of total mercury for the food group ‘Food for infants and small chaldren’ m pe/kg.

Food category N % LC Median Mean Pos PO7.5 Poo ll_ax
- ILE MB UB LB MB UB LB MB UB 1B MB UB IB MB UB UB
Food for infants and small children 222 11 1.0 1.0 1.0 1.1 1.2 13 39 39 40 50 50 50 350 50 50 50
Infant formulae, powder 144 79 0 25 34 10 22 35 80 80 11 10 10 11 12 12 12 13
Infant formulae liquid 1 100 0 02 04 0 02 04 nfa na na na na na na na na 04
Follow-on formulae, powder 128 86 0 25 50 07 27 47 80 80 80 80 90 90 11 12 12 50
Cereal-based food for infants and voung children 102 90 0 05 10 02 13 24 13 27 53 30 40 53 40 50 10 11
Ready-to-eat meal for infants and voung children 228 77 0 03 04 01 10 19 04 30 53 07 55 11 20 55 11 11
Yoghurt, _cheese and milk-based dessert for infants and 100 0 01 01 0 01 01 na nfa nfa ma na na na oa o 0.1
young clhildren
Fruit juice and herbal tea for infants and young 1 ] 60 60 60 60 60 60 na na na na na na na na na 6.0

children

N: number of samples; % LC: percentage of lefi-censored data; T’QS: 95& percentile; P97 5: 97"_5& percentile; 1-399: 00% percentile; Max: maximum concentration; Lﬁ: lower bound: MI-B: middle
bound; UB: upper bound; n/a: not available.

Table A22: Statistical description of concentrations of total mercury for the food group ‘Products for special nutritional use’ in pg'kg.

Food category N % LC Median Mean Pos™ P97.5% Po9™ Max
- ] ] LB MB UE LB MB TUB LB MB UB LB AMB UB LB MB TUB UB
Products for special nutritional use 82 52 o0 01 10 10 26 42 20 10 20 25 10 20 17 17 20 20
Food for weight reduction 15 80 ] 15 30 06 20 35 nfa na na na n'a n/a n'a n/a n/a 20
Dietary Ellpplementsfb) 1233 66 0 3.0 57 123 126 129 38 40 45 75 75 80 410 410 410 64000
Food for sports people 168 57 0 25 4.0 19 22 25 57 57 60 116 116 116 600 600 600 1236
Dietetic food for diabetics 51 96 0 0.5 1.0 03 08 1.3 0 15 30 01 1.5 30 17 17 17 17
Medical food 59 95 0 0.5 3.0 02 17 33 17 25 50 4.0 4.0 5.0 8.0 8.0 8.0 8.0

N: number of samples; % LC: percentage of left-censored data; PO3: 95™ percentile; P97.5: 97 5™ percentile; P99: 09™ percentile; Max: maximum concentration; LB: lower bound; UB: upper
bound; MB: middle bound; n/a: not available.

(a): The P95, P97.5 and P2 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.

(b): Correct values: mean values are higher than P95 values because of nght-skewed distribufion.
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Table A23: Statistical description of concentrations of total mercury for the food group ‘Composite food (including frozen products)” in pg/kg.

Food category N 0% LC Median Mean Pos™ Po7.5% Poo™ Max
. i IE MBE UB LB MB UB LB MB TUB LB NMB UB LB AB UB UB
Composiie food 83 66 0 0.5 1.0 28 446 64 13 13 20 21 25 33 33 33 50 50
Cereal-based dishes 15 13 0.2 10 13 6.9 97 12 n'a n/a n'a n/a n/a n/a n'a n'a n'a 25
Potato based dishes 2 0 13 13 13 13 13 13 nfa n'a n/a n/a n/a n'a n'a n'a n'a 2.0
Beans-based meals 5 100 0 0.2 03 0 0.2 03 nha n'a n/a n/a n/a n'a n'a n'a n'a 03
Iveat-based meals 37 35 0 28 28 46 6.6 86 13 13 20 61 61 61 61 61 61 61
Fish and seafood based meals 284 4 21 23 23 42 42 43 126 126 126 274 274 274 486 486 486 486
Vegetable-based meals 3 67 4] 5.0 56 19 37 55 nfa nfa na nfa n'a n/a nfa n'a nfa 10
Ready to eat soups 33 73 0 0.5 1.0 11 11 12 13 13 20 321 321 321 321 321 321 321
Prepared salads 42 7 11 11 11 15 15 15 41 41 41 41 41 41 74 74 74 74

N: number of samples; % LC: percentage of lefi-censored data; P95: 05™ percentile; PO7.5: 97 5™ percentile; PO0: 00" percentile; Max: maxinmm concentration; LB: lower bound; MB: middle

bound; UB: upper bound: n/a: not available.
(a): The P95, P97.5 and P99 obtained on occurrence data with less than 60 analytical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.

Table A24: Stafistical description of concentrations of total mercury for the food group *Snacks, desserts, and other foods™ in pg/ke.

Food catesory N %LC Median Mean pos®¥ Po7.5% poo'® Max
= ) IBE MB TUB I1BE NME TUE LE ME TB LB AB UB LB MB UB UB
Snacks, desserts, and other foods 1 100 0 0.1 0.1 0 0.1 0.1 wnfa nfa na na n'a n/a n'a n/a n/a 0.1
Snack food 248 58 0 0.5 0.6 0.7 09 1.2 31 31 31 5.0 5.0 5.0 7.5 75 7.5 15
Ices and desserts 135 43 0.2 02 03 0.8 0.8 09 25 25 25 28 28 28 9.0 90 20 30
Other foods 31 68 0 2.5 50 83 10 12 86 86 86 110 110 110 110 110 110 110

N: number of samples; % LC: percentage of lefi-censored data; P95: o5t percenfile; P97.5: 07.5% percentile; POO: 00 percentile; Max: maximum concentration; LB: lower bound; MB: nuddle

bound; UB: upper bound: n/a: not available.
The P95_ P97.5 and P99 obtamned on occurrence data with less than 60 analyiical results may not be statistically robust (EFSA. 2011b) and therefore are considered only indicative.
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B. RELATIONSHIP BETWEEN CONCENTRATIONS OF TOTAL MERCURY AND METHYLMERCURY

Table B1: Overview of previously reported literature data on relationship between concentrations of total mercury and methylmercury in fish
Species ] o Sea or THg MeHg Proportion %o
(latin name) Sample collected at location/origin fresh n (ng'ke w.w.) (ng'kg w.w.) (MeHg/THg) Ref.

water Mean Range Mean Range Mean Range

Largetooth flounder The Persian Gulf Sea 4 28 23-34 27 1839 0649 64100 1
(Pseudorhombus arsicus)
Spotfin flathead The Persian Gulf Sa 8 39 14-73 34 1160  $729 83100 1
(Gramnopolites suppositus)
Spotfin flathead . The Persian Gulf Sea 7 27 22.32 17 1421 6309 6367 1
(Gramnopolites suppositus)
Japanese threadfin breatn The Persian Gulf Sea 8 40 30-87 48 2597 0809 84100 1
(Nemipterus japonicus)
Greater Lizardfish (Saurida fumbil) The Persian Gulf Sea Q 43 12-86 47 11-100 109.3::3' 92-100 1
Greater Lizardfish (Saurida fumbil) The Persian Gulf Sea 12 17 15-20 18 15-17 1{}5.9??‘ 100 1
Giant Seacatfish (Arius thalassinis) The Persian Gulf Sea 10 45 30-78 45 30-74 100.0%  95-100 1
Elongate Sole (Solea elongata) The Perstan Gulf Sea 5 28 18-42 23 17-32 8219 75-00 1
Sharpnose mullet (Liza saliens) The Caspian Sea Fresh @ 3 20 ar. 20 Ir. 100.09 100 1
Sharpnose mullet (Liza saliens) The Caspian Sea Fresh @ 3 108 nr 107 nr. 0019 09 1
Sharpnose mullet (Liza saliens) The Caspian Sea Fresh @ 3 102 ff. 10 Ir. 080t 00 1
Sharpnose mullet (Liza saliens) The Caspian Sea Fresh @ 3 20 nr 19.5 nr. 9759 97 1
Roach (Rutilus rutilus) Swarzedzkie lake, Poland Fresh nr. 205 nf 263 nr. 8020 nr 2
Roach (Rutilus rutilis) Swarzedzkie lake. Poland Fresh nr 0.38 1T 0.34 nr. 8059 I.T. 2
Roach (Rutflus rutilus) Swarzedzkie lake. Poland Fresh nr 0.6 r 0.59 nr. 08 39 nr 2
Roach (Rutilus rutilus) Swarzedzkie lake. Poland Fresh nr 0.25 ILT. 0.18 nr. 728 I.T. 2
Chub (Leuciscus cephalus) Czech rivers, Dyje - Pohansko Fresh 7 o7t nr 76 nr. 78 47 nr. 3
Chub (Leuciscus cephalus) Czech rivers, Labe - Obristvi Fresh 10 263 1Lf. 256 ILr. 0734 I 3
Shad (Hilsa ilisha) Padma “ggﬁ%ﬁ;ﬁﬁm Cox Fg?: 64 19 2-60 6 1-13 3160 nr 4
Shad (Hilsa keleg) Padma river, Bangladesh Fresh 30 1@ 7-52 4@ 3-13 1909 I 4
Jewelled shad (Ilisha imdica) Padma river, Bangladesh Fresh 15 15%@ 4-43 4@ 3-7 2679 nr 4
Jewelled shad (llisha filigera) Moheshkhali, Bangladesh Sea 15 169 7-40 4@ 2-7 2504 I 4
Major carp (Catla catla) Aurial Beel, Bangladesh Fresh 30 200 10-70 21® 7-58 7249 nr 4
Major carp (Labeo rohita) Buriganga river, Bangladesh Fresh 18 420 28-70 200 16-39 6001 I 4
Feather back (Notopterus notopterus) Aurial Beel. Bangladesh Fresh 20 64 33-154 48 20-138 7509 nr. 4
Minor carp (Puntius sarana) Aurial Beel, Bangladesh Fresh 10 21® 0-50 14 6-34 6679 nr 4
Catfish (Heteropneustes fossilis) Aurial Beel, Bangladesh Fresh 28 4@ 18-83 27® 13-79 7049 I 4
Perch (Pama pama) Meghna river, Bangladesh Fresh 15 55 35-97 30® 13-54 54.59 I 4
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Table B1: Continued.
Species ] - Sea or THg MeHg Proportion %o
(atin name) Sample collected at location/origin fl'e:eh n \ (ng'ke “T{iu . (ng'kg 1;'1.‘“'.] M(_\[eE[gfll;I;g} Ref.
water ean oe ylean aAllTe ean nge
Perch (Pama pama) Meghna river, Bangladesh Fresh 13 a7 27-108 28 13-73 41.8% 11.1}.‘IT 4
Perch (Tilapia nilotica) Dhanmondi lake, Bangladesh Fresh 26 26 20-42 19 6-35 7319 nr 4
Catfish (Mysmus seenghala) Meghna river. Bangladesh Fresh 42 104 20427 g2 67-402 78.8 nr 4
Catfish (Silonia silondia) Meghna river, Bangladesh Fresh 30 145 51-302 124%® 32-205 85510 nr 4
Catfish (Wailago att) Padma river, Bangladesh Fresh 8 145 60-320 126 42-305 86.940 nr 4
Murrel (Channa punctatus) Aurial Beel, Bangladesh Fresh 21 gt 40-148 73 27-142 8301 nr 4
Spiny eel (Mastacembalus armatus) Buriganga river, Bangladesh Fresh 21 134 83-240 1219 67-238 203Y  nr 4
Southest European nase Tagus river. Spain Fresh 10 270@ 116-532®@  227®  07440® 8419 nr 5
(Chondrostoma miegii)
Carp (Cyprinus carpio) Tagus river. Spain Fresh 3 630 200-1240%  530®  120-1000% 8419 nr 5
Carp (Cyprinus carpic) Tagus river, Spain Fresh 5 1057% 451-1335®  017%®  381-1158%®  g68¢ nr 5
Catfish (Ameaiurus melas) Tagus river, Spain Fresh 4 460@ 150-850% 3408 1105009 739¢ nr 5
Catfish (dmeiurus melas) Tagus river. Spain Fresh 12 1508 38-321%® 122 312689 76.79 nr 5
Hardhead catfish (Arius felis) Biscayne Bay. Florida Sea 1@ 1580 n/a 1060 n/a 124.19 wa 6
Hardhead catfish (drius fzlis) Tampa Bay. Florida Sea 3@ 2000 720-4640® 1700 25044209  g139 nr 6
Hardhead catfish (drius fzlis) Charlotte Harbour, Florida Sea 2® 1310@ 1120-1500%"  1000% Ir. 76349 nr 6
Hardhead catfish (Arius felis) Florida Bay. Florida Sea i 2640 1790-3000% 1680  1460-1800®  63.69 nr 6
Hardhead catfish (drius fzlis) Pine Island Sound, Florida Sea 2® 400@ 3404509 3008 1804109  750@ nr 6
Hardhead catfish (Arius felis) Whitewater Bay, Florida Sea 1® 3300 na 3540 n/a 104.49 wa 6
Hardhead catfish (drius fzlis) Boca Ciega Bay. Florida Sea 2® 860@ 440-1280%  840®  360-1320® o779 nr 6
Hardhead catfish (Arius felis) Card Sound, Florida Sea 1® 2120 na 2000 n/a 0431 na. 6
White grunt (Haemulon plumiert) Biscayne Bay. Florida Sea 2w 870 710-1030% 900 300000 10349 nr 6
White grunt (Haemulon plumieri) Florida Bay. Florida Sea i 300 280-470% 300%  320-5309 10009 nr 6
White grunt (Haemulon plumiert) Cudjoe Basin, Florida Sea 1® 440@ n/a 310@ n/a 7059 na 6
Sand perch (Diplectrum formosum) Tampa Bay. Florida Sea 2 470 400-540% 300% 3304002 8309 nr 6
Sand perch (Diplectrum formosum) Florida Bay. Florida Sea 1® 4o0® n/a 400 n/a 100.0% nr 6
Lane snapper (Lufjanus 5ynagris) Florida Bay. Florida Sea 4@ 830® 300-1200®  860®  330-1270% 10367 nr 6
Lane snapper (Lufianus synagris) Pine Island Sound. Florida Sea 2 360 350-360% 340%  200-380%F 0449 nr 6
Lane snapper (Lutianus 5ynagris) Sarasota Bay, Florida Sea 2® 280@ 220-340% 260 1903209 o209 nr 6
Gafftopsail catfish (Bagre marinus) Tampa Bay. Florida Sea 2 4000E 2620-5400%F 2240 2060-2420% 5609 nr 6
Gafftopsail catfish (Bagre marfnus) Charlotte Harbour, Florida Sea 3@ 1700 860-2160®  1400® 72022709  g7.69 nr 6
Gafftopsail catfish (Bagre marinus) Florida Bay. Florida Sea 1® 3130@ n/a 1640% n/a 5249 wa 6
Gafftopsail catfish (Bagre marfnus) Pine Island Sound, Florida Sea 2® o50® 760-1160®  920@ Ir. 0589 nr 6
Gafftopsail catfish (Bagre marfnus) Hillsborough Channels, Florida Sea 1% 4080@ n/a 4500 n/a 9049 na 6
Gafftopsail catfish (Bagre marinus) Boca Ciega Bay, Flonda Sea 1® 1650@ n'a 1300@ n/a 7880 n'a 6
Gafftopsail catfish (Bagre marfnus) Caloosahatchee river. Florida Sea 1® 1320 n/a 1140® n/a 86449 na 6
Gafftopsail catfish (Bagre marinus) Gordon river, Florida Sea 1% 10100® n/a 2000 n/a 19.89 wa 6
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Table B1: Continued.
Species ] . Sea or THg MeHsg Proportion %
(latin namé) Sample collected at location/origin fresh n (ng'ke w.w.) (ng/'ks w.w.) (MeHgz/THg) Ref.

water Mean Range Mean Range Mean Range

Pinfish (Lagodon rhomboides) Charlotte harbour, Florida Sea 1w 320% n'a 2001 n/a 6259 n'a §
Pinfish (Lagodon rhomboldes) Florida bay. Florida Sea 1% 1060® n/a 000 na 8401 n/a 6
Pinfish (Lagodon riomboides) Pine Island Sound. Florida Sea 3® 430@ 410460% 3708 2704309  g60@ or. 6
Pinfish (Lagodon rhomboides) Sarasota Bay, Florida Sea 2® 550 460-630% 430%  320-530@ 7829 nr 6
Spot (Leiostomus xanthurus) Pine Island Sound. Florida Sea 1® 330@ na 260 nia 78.89 na 6
Spot (Leiostomus xanthurus) Boca Ciega Bay, Flonida Sea 1® ]10(5:_' n'a 60 n/a 54.5@ n'a 6
Spot (Leiostomus xanthurus) Gordon river. Florida Sea 1% 430';5:' n'a 404 na 03" na 6
Pigfish (Orthopristis chrysoptera) Pine Island Sound. Florida Sea 1® 3g0® n/a 310@ na 81.6% n/a 6
Sand seatrout (Cymoscion arenarius) Tampa Bay, Florida Sea 2® 2410 2210-2610% 20409 1600-2470F 8469 nr 6
Brown shrimp (Penaeus aztecus) Charlotte Harbour. Florida Sea 2® 180® 160-190% 1309 120-140% 7224 Lr. 6
Fresh trout (Onchorchynchus mykiss) unknown 1 45 42 83 nr. 7
Fresh tuna (Thummnus thyrmis) Indonesia 3 596 162-1110 559 nr. 83 81-101 7
Fresh salmon (Salmo salar) Norway, Holland 3 36 33-40 27 15-39 74 45-08 7
Fresh Euoropean flounder . ; .
(Platichthys flesus) Holland, Denmark 1 14 n'a 10 n/a 71 n'a 7
Fresh evoropean flounder - . ) .
(Plai Cm}'f;p;ﬁm) Holland, Denmark 1 5 na 2 nfa 40 na 7
Fresh Cod (Gadus moriia) Holland, Denmark. Croatia 4 6o 31-139 66 20-149 87 54-107 7
Fresh squid (Lolligu vulgaris) France 1 47 n'a 31 na 66 na 7
Fresh Conger (Conger conger) Croatia 1 864 na 731 nia 85 na 7
Fresh octopus (Octfopus vulgaris) Phillipines 1 12 n'a 11 n/a a2 n'a 7
Fresh turbot (Psetta maxima) Spain 1 42 na 36 nia 86 na 7
Fresh angler (Lophius piscaforius) Croatia 3 201 T1-678) 287 45-702 86.00 63-104 7
Feresh Scorpaena (Scorpaena scrofa) Moracco 1 134 n'a 134 n/a 100 na 7
Feresh Scorpaena (Scorpasna scrofa) Morocco 1 in na 265 nia 71 na 7
Fresh goatfish (Mullus barbanis) Croatia 1 210 n'a 221 n/a 105 n'a 7
Fresh goatfish (Mullus barbanis) Croatia 1 108 n'a 80 na 74 na 7
Fresh common pandora Croatia I 70 w2 76 na 109 wa 7
(Pagellus eruthimis)
Fresh common pandora Croatia I 036 w2 719 a 77 wa 7
(Pagellus eruthinus)
Fresh grey mullet (Mugil chepalus) Croatia 1 69 n'a 76 na 110 na 7
Fresh grey mullet (Mugil chepalus) Croatia 2 31 nr 23 nr 74 nr 7
Fresh atlantic herring Denmark 1 40 n/a 40 wa 100 n/a 7
(Clupea harengus)
Fresh Atlantic herring Denmark 2 38 ar. 2 nr. 68 or 7
(Clupea harengus)
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Table B1: Continued.
Species Sea or THg MeHg Proportion %o
.Uﬂ fin name) Sample collected at location/origin fresh n (ng'ks w.ow.) (ng'ks wow.) (MeHg/THg) Ref.
water Mean Range Mean Eange Mean Range

Fresh trout (Salmo fruita) Slovenia 1 25 n/a 25 na 100 n/a T
Fresh trout (Salmo frufta) Slovenia 1 37 n'a 25 n'a 68 n/a 7
Fresh Nile perch (Lates niloficus) Tanzania 1 134 n/a 118 na 88 n/a T
Fresh Nile perch (Lares niloticus) Tanzania 1 45 na 46 na 102 na 7
Fresh Atlantic chub mackerel . - . - . ,

Slovenia 1 56 na 54 na 96 na 7
(Scomber scomber)
Fresh Atlanfic chub mackerel Slovenia 1 33 na 10 na 54 n/a 7
(Scomber scomber)
Fresh sea bass (Dicentrachus labrax) Croatia 1 137 n'a a2 na 67 na 7
Fresh sea bass (Dicenfrachus labrax) Croatia 1 66 n/a 45 na 68 n/a T
Fresh dover sole (Solea vulgaris) Denmark 1 24 n'a 25 na 104 na 7
Fresh common dentex (Dentex dentex) Morocco 1 77 n/a 64 na 83 n/a T
Fresh common dentex (Dentex dentex) Morocco 1 33 n/a 32 na 60 n/a 7
Fresh gilt head bream (Sparus aurata) Turkey. Croatia, unknown 4 138 103-159 108 79-134 82.00 50-102 7
Fresh sparidae _ Croatia 1 238 n/a 246 n/a 103 wa 7
(Lithognathus mormyris)
Frt_esh sparidae ) Croatia 1 78 n/a 40 n/a 51 n/a 7
(Lithognathus mormyris)
Fresh John Dory (Zeus faber) Morocco 1 66 n'a 68 na 103 na 7
Fresh pilchard (Clupea pilchardus) Slovenia 1 70 na 77 na 110 n/a 7
Fresh pilchard (Clupea pilchardus) Slovenia 1 143 n'a 66 na 46 na 7
Fresh swordfish (Xiphias gladius) Croatia 1 1160 n/a 1080 na 93 n/a 7
Fresh European hake Croatia 1 52 n/a 56 /2 108 n/a 7
(Merluccius merluccius)
Canned tuna in vegetable oil Spain, Thailand. Croatia®. Thailand® 0 125 17-384 03 7-323 68 41-88 7
Canned sardine in vegetable oil France®, Croatia®, Thailand® 8 94 4-144 70 2-109 71 42-109 7
Canned anchovy in vegetable oil Spain® 1 22 n/a 16 na 73 n/a 7
Canned funa in olive oil Ttaly™, Spain®, Thailand 15 243 22-800 212 14-654 83 64-105 7
Canned mackerel in olive oil Portugal” 1 +H w/a 18 wa 41 na 7
Canned mackerel in seed oil Croatia® 1 63 na 59 na 94 na 7
Canned funa in sunflower oil Cote dTvoire 3 129 103-180 112 92-151 87 84-80 7
Canned mackerel : f:]lweﬂia:ﬁ E 1 46 n/a 27 n/a 59 n/a 7

i) i - - 0]

Canned funa in own juice France -1‘31(35 - Thailand, Thailand™, 8 118 24238 03 16-259 74 57100 7

ote dTvoire
Canned mackerel with white wine France® 1 40 o/ 4 na 40 2/ 7
Aroma
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Table B1: Continued.
Species Sea or THgz MeHg Proportion %o
'UE tin name) Sample collected at location/origin fresh n (ng'ke wow.) (ng'ke wow.) {MeHg/THg) Ref.
water Mean Range AMean Eange Mean Rance
France', Ttaly"”. Spain', Thailand™,
Canned tuna with vegetables Slovenia®, Spain® Cote dTvoire, 17 132 21-858 122 10-862 1] 45-100 7
Thailand
Canned sardine with vegetables Croatia®, Thailand 3 62 3-93 35 30-55 71 53-100 7
Canned cod Croatia™ 1 111 n'a 46 na 41 na 7
Canned salmon with vegetables Thailand 1 27 na 22 na 81 n'a 7
Canned sardines in seed oil Croatia™ 1 75 n'a 43 n'a 64 na 7
Canned salmon in own juice UsA 1 20 n'a 20 n'a 69 na 7
Canned herring in fomato sauce .Mlstria*f’ 1 51 n'a 26 na 51 na 7
Canned mackerel with vegetables Slovenia® 3 29 18-39 20 10-31 70 51-103 7
Grass carp (Ctenopharyngodon idella Wanshan, China fesh 120 20 61-680 60 24.98 284 7493 8
Valenciennes)
Blackmouth dogfish (Galeus Adsiatic Sea, Traly sea 164 2660 680-5030 2110 4703700 798 57100  ©
melastomus)
iﬁfﬁfg’;‘j}gd”gﬁm (Galeus Adiatic Sea, Albania sea 164 1010 2502060 1010 2301900 9023 72100  ©
Blackmouth dogfish (Galeus Tonian Sea sea 273 820 250-2 840 740 250-2200 915 72100 9
melasfomus)
Blackmouth dogfish (Galeus Aegean Sea sea 218 2140 850-5470 1550 5804320 703 43100 ©
melasfomus)
fﬁfﬁ“ﬁd shark (Scyliorhimis Adriatic Sea, Ttaly sea 70 1490 7002560 1230 6802000 826 77895 9
Kitefin shark (Dalatias licha) Ionian Sea sea 3 4380 3 580-6 000 3810 3 240-5000 88 78-95 9
Gulper shark (Centrophorus Adriatic Sea. Albania €a 25 9660 875010510 9000 0% 920 804969 9O
granulosus) 101000
Longnose spurdog (Sgualus blainvillei) Adriafic Sea, Albania sea 20 4530 3 900-7 440 4050  3220-7240 018 8198 o
Velvet belly (Efmopterus spinax) Ionian Sea sea 120 630 170-1 070 580 170-970 90.8 86.3-100 ¢
Sharpnose sevengill PP ) - ! " ] 86.3-
(Hepiranchias perio) Adrniatic Sea, Italy sea 15 1270 1130-1 410 1200 1000-1410 913 100 9
Smoothhound (Mustelus mustelus) Ionian Sea sea 8 310 230-370 230 180-280 75 69-80 o
Hammerhead (Sphyrna Dygaena) Ionian Sea Sea 1 18 200 na 16 060 na 877 n'a o
Bokkem (Trachurus trachuris) central and southemn Adriatic Sea sea 100 230 ND-1 870 180 ND-1 210 o4 65-100 10
Gilt sardine (Sardinella aurita) central and southem Adnatic Sea sea 150 o0 ND-300 80 ND-300 03 56-100 10
Pilchard (Sardina pilchardus) central and southern Adriatic Sea sea 300 130 WND-400 a0 ND-300 87 80-100 10
Sprat (Spraitus sprattus) central and southem Adratic Sea sea 70 60 ND-140 60 ND-140 100 100 10

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM)

200




B £ dh 2 2HEBE (EFSA)

Mercury and methylmercury in food

Table B1: Continued.
Species Sea or THgz MeHg Proportion %o
UE fin name) Sample collected at location/origin fresh n (ng'ke wow.) (ng'ks w.w.) (MeHg/THg) Ref.
water Mean Range Mean Range Mean Range

Pandora (Pagellus erythrinus) central and southern Adriatic Sea sea 170 220 ND-700 200 ND-540 a3 73-100 10
Megrim (Lepidorhombus whiffjagonis) central and southern Adniatic Sea sea 150 390 90-1 170 300 90-870 70 54-100 10
Four spofted megnm central and southern Adriatic Sea sea 180 350 140-690 350 14-680 100 100 10
(Lepidorhombus bosci)
Red fish (Helicolenus dactvlopterus) central and southern Adniatic Sea sea 220 420 110-840 400 110-610 98 70-100 10
Striped nmillet (Mullus barbatus) central and southern Adriatic Sea sea 270 390 ND-1 740 370 ND-1 740 80 65-100 10
Skate (Starry ray) central and southern Adriatic Sea sea 120 730 90-1 780 710 50-1460 80 68-100 10
Forkbeard (Phycis blennoides ) central and southern Adniatic Sea sea 330 360 160-570 260 140-390 71 52-82 10
Goldline (Sarpa salpa) central and southemn Adriatic Sea sea 140 80 60-160 g0 60-160 100 100 10
Frost fish (Lepidopus caudars) cenfral and southern Adnatic Sea sea 300 610 90-1 610 600 50-1 510 99 78-100 10
Angler fish (Lophius budegassa) central and southern Adniatic Sea sea 200 760 100-1 770 640 130-1 660 83 67-100 10
Picarel (Spicara flexuosa) cenfral and southern Adnatic Sea sea 180 200 00-600 120 50-330 77 63-100 10
Hake (Merluccius merluccius) Ionian Sea sea nf. 90 WD-300 a0 ND-300 983 73-100 11
Hake (Merluccius merluccius) Aegean Sea sea nr. 180 40-480 160 40-480 908 60-100 11
Striped nmillet (Mullus barbarus) Ionian Sea sea nr 400 ND-1 500 400 ND-1 500 980 02-100 11
Striped nmillet (Mullus barbarus) Aegean Sea sea nf. 480 80-1 740 440 80-1 740 70.8 68-100 11
Long rough dab (Hippoglossoides Barents Sea, Arctic water sea 4 160%2 or. 4709 10130 2049 967 12
platessoides)
Long rough dab (Hippoglossoides Barents Sea, Atlantic water sea 14 2009 ar 4709 10400 1629 3--100 12
platessoides)
Long rough dab (Hippoglossoides Greenland Sea sea 0 opp®® ar 44062 10030 4899 1649 12
platessoides)

i d hf]hbm (Reinhardtius Barents Sea, Arctic water sea 1 70l 8 nr. 138 na 18.6® n'a 12
hinpoglossoides)
Greenland halibut (Reinhardtius Barents Sea, Atlantic water a2 31009 ar 4002 4040 1209 117 1
hippoglossoides)
Greenland halibut (Reinhardfius (2. 8 e g) (&) z
hippoglossoides) Greenland Sea sea 8 1360 nr. 53 260-1 630 39 ‘ 24-53 12
Halibut (Hippoglossus hippoglossus) Barents Sea, Arctic water sea 8 2108 nr g 70-200 38 l{ff 24-=100 12
Halibut (Hippoglossus hippoglossus) Barents Sea, Atlantic water sea 1 2008 nr. ?6{}("‘5} nfa 68 n'a 12
Starry ray (Raja radiata) Barents Sea, Atlantic water sea 1 2008 nr gk n/a 4@ ) na 12
Atlantic cod (Gadus morhua) Barents Sea, Atlantic water sea 6 1108 nr. 218 10-50 191® 1157 12
Atlantic cod (Gadus morhua) Barents Sea, Atlantic water sea 6 1508 nr. 15“-(23 1040 10.0® 6-30 12

e .

Plaice (Pleuronectes platessa) Southern MNorth Sea sea 5 3008 nr. bg? 120-440 500% 43100 12
Angler greater North Sea sea 20 87 jikg 80 I 925 nf 13
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Table B1: Continued.
Species Sea or THg MeHg Proportion %o
(lafin name) Sample collected at location/origin fresh n (ng'ke wow.) (ng'ke wow.) {MeHg/THg) Ref.

water Mean Range AMean Eange Mean Rance

Lesser spofted dogfish greater North Sea sea 20 613 nr 508 nr. 97 nr 13
Thornback ray greater North Sea sea 19 3a nr 37 nr 978 nr 13
Lemon sole greater North Sea sea 20 52 nr. 49 nr. 057 nr 13
Pouting greater North Sea sea 5 172 nr. 160 nr 924 nr 13
Whiting greater North Sea sea 5 101 nr. o1 . 209 nr 13
Atlantic cod (Gadus morfua) greater North Sea sea 5 53 nr 49 nr. 932 nr 13
Brill greater North Sea sea 5 64 nr 59 nr 918 nr 13
Ling greater North Sea sea 5 117 nr. 106 nr 01 nr 13
Saithe greater North Sea sea 5 01 nr. 88 nr. 974 nr 13
Dab greater North Sea sea 13 101 nr 98 nr. 972 nr 13
Sand sole greater North Sea sea 9 327 nr 308 nr 944 nr 13
Plaice (Pleuronectes platessa) greater North Sea sea 17 45 nr 43 nr. 97 nr 13
Common sole greater North Sea sea 16 88 nr. g6 nr. 96.2 nr 13
Megnm (Lepidorhombus whifffagonis) greater North Sea sea ] 83 nr. 80 01 96.7 nr 13
Ghostshark (Chimaera monsiruosa) South Adriatic Sea sea 110%™ 3140 1 300-5 160 2670 11404560 83.6 7497 14
Electric ray (Torpedo nobiliana) South Adriatic Sea sea 3 2420 1 650-3 590 1900  1150-2760 81 5197 14
Eagle ray (Myliobatis aquila) South Adriatic Sea sea s 830 670-1 010 630 400-840 71.6 61-83 14
Herning ( Nematalosa flyensis) Lake Murray, Papua New Guinea fresh 11 40 nr 26 01 54 nr 15
Herring (Namatalosa papuensis) Lake Murray. Papua New Guinea fresh 14 48 nr 26 nr. 56 nr 15
Groove snouted catfish (Arius bermayi) Lake Murray, Papua New Guinea fresh 15 230 nr 181 nr 15 nr 15
f;;f;;ﬁ'g‘fd archerfish (Toxotes Lake Murray, Papua New Guinea fresh g 360 nr 280 ar 80 nr 15
Sepic garpike (Srrongylura ireffi) Lake Murray. Papua New Guinea fresh 9 380 nr 382 nr. 04 nr 15
Giant freshwater anchovy (Thryssa Lake Murray, Papua New Guinea fresh 5 380 nr 337 nr 70 nr 15
scratchieyi)
Barramundi (Lates calcarifer) Lake Murray. Papua New Guinea fresh 33 500 nr. 458 1 88 nr 15
fﬂ‘éﬁ_gﬁp (Eypophtalmichthys Ya-Fr hike, China fresh 13 420 205928 105 57-360 48 22 16
Common carp (Cyprinus carpio) Ya-Fr lake, China fresh 10 74 24-210 39 5-126 44 18-85 16
Crucian carp (Carassius carassius) Ya-Er lake, China fresh 11 423 131-1 360 185 52 -64 43 20-55 16
Sﬂakt_-head ﬁsh ; Ya-Er lake, China fresh 6 827 420-1 199 371 164499 46 38-54 16
(Ophiocephalus argus cantor)
Golden grey nmullet (Liza aurata) Rio de Aveiro, Portugal, reference estmarine 15 63% nr 0¥ nr 04 nr. 17
Golden grey mullet (Liza aurata) Rio de Aveiro, Portugal, moderately estnarine 15 1209 nr. 110@ nr 07 nr. 17

contaminated

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM)

202



BRI B h R 2H%RE (EFSA) Mercury and methylmercury in food

Table B1: Continued.
Species Sea or THg MeHg Proportion %
.U?T tin name) Sample collected at location/origin fresh n (ng'ks w.w.) {ng'kg wow.) (MeHgz/THz) Ref.
water AMean Range Mean Range Mean Range
Golden grey mullet (Liza aurata) Rio de Aveiro, Partugal, heavily estuarine 15 240 nr 200 nr 85 nr 17

contaminated

n- number of samples; w.w.: wet weight; THg: total mercury; MeHg: methylmercury, Ref : reference; nr.: not reported; n/a: not apphcable; ND: not detected.
(a): sem saline:

(b): samples from mercury mining area;

(c): result from the sampling site with the lowest concentration;

(d): result from the sampling site with the highest concentration:

(&) median;

(f): calculated from the mean {or median) THg and MeHg concentrations;

(g): reported as dry weight;

{h): each sample represents a pooled sample;

(1): country or producer. unknown origin.

References: 1: Agah et al (2007); 2: Baralkiewicz et al. (2006); 3: KruZikova et al. (2008); 4 Holsbeek et al. (1997); 5: Berzas Nevado et al. (2011); 6: Kannan ef al. (1998); 7: Miklavéic et al.
(2011a); 8: Qm et al. (2009); 9: Storell et al. (2002a); 10: Storell: et al. (2003); 11: Storelli et al. {2005); 12: Joiris ef al. (1997); 13: Baeyens et al. (2003); 14: Storelli et al. (2002b); 15: Bowles
etal (2001); 16: Jin et al. (20068); 17: Mieiro et al. (2009).
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Table B2: Overview of previously reported literature data on relationship between concentrations of fotal mercury and methylmercury in seafood.
Species (lafin name) . ) P Proportion %
Sample collected at location/ origin F,S,E  n THg(ng/kg w.w.) MeHg(ng/kg w.w.) (MeHg/THg) Ref.
Mean Range Mean Range Mean Range
Zebra mussel (Dreissena polymorpha) Ebro river, Spain. Factory (small) F 20 7503 695.4-805.2 nr. nr 785 nr. 1
Zebra mmssel (Dreissena polymorpha) Ebro river, Spain. Factory (mediun) F 50 4427 41034751 308%™ 220-582 504 nr.
Zebra mmssel (Dreissena polymorpha) Ebro niver, Spain. Factory (large) F 40 3813 353.4-4002 nr. nr. 406 nr.
Zebra nmssel (Dreissena polymorpha) Ebro niver, Spé:ﬂmg)ﬂdhfe reserve F 0 1270 11851372 ar ar ar ar
Zebra mussel (Dreissena polymorpha) Ebro river, ‘S::piuaem;l ]‘;Irnﬂdhfe reserve F 27 384 35 6-412 ar ar ot or
Zebra nmssel (Dreissena polymorpha) Ebro niver, Spam.gglldhfe Teserve F 50 317 20 4-34.0 ar ar nr or
Zebra mussel (Dreissena polymorpha) Ebro river, Spain. i’pstream (small) F 7 457 424491 nr. nr nr. nr.
Zebra mmssel (Dreissena polymorpha) Ebro me{mseﬁlail ::L pstream F 40 211 19.4-22 4 ar ar ot or
Zebra mussel (Dreissena polymorpha) Ebro nver, Spain. Upstream (large) F 30 16 14.8-17.1 nr. nr nr. nr.
Zebra mussel (Dreissena polymorpha) Ebro river, Spain. Meander (large) F 12 106.8 846-1414 nr nr 0nf. nr.
Mediterranean mussel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Ttaly Site 1 S nr. 5500 nr. 150™ nr 26 nr. 2
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 2 S nr 320® nr. op™ nr 28® nr.
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 3 S nr 410® nr. 03® nr 230 nr.
Mediterranean mussel (My#ilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 4 S nr 236® nr ?5{"]‘ nr 320 nr.
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 5 S nr 360 nr. 141® nr 30® nr.
Mediterranean mussel (Myilus galloprovincialis) Mar Piccolo, Taranto, Italy Site & S nr 383® nr 66{"]‘ nr 17® nr.
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 7 S nr 434 nr. 155“’:' nr 360 nr.
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 8 S nr 370® nr. 105 nr 28 nr.
Mediterranean mussel (AMytilus galloprovincialis) Mar Piccolo, Taranto. Italy Site © 5 nr. 2620 nr. 75 nr. 200 Lr.
Mediterranean nmssel (Mytilus galloprovincialis) Mar Piccolo, Taranto, Italy Site 10 S nr 280® nr. 137 nr 400 nr.
Mediterranean nmssel (Mytilus galloprovincialis) 10 locanm:‘s ME asli.rldjiman coast, g ar ot 3511509 30 15-51®2 ot 330109 3
Mediterranean nmssel (Mytilus galloprovincialis) 10 10c:tt1m;s ;uﬂ a‘:'lr:;ldjiman coast, g ar or 40-830%9 650 17— 1162 or 14-08%)
Dall’s porpoise (Phocosnoides dalli) Japan S Q 1230 830-2 390 1020 G80-1 950 84 nr. 4
Short-finned pilot whale (Globicephala . .
macroriynchus) northem form Japan S 1500 790-2 240 1250 500-1 880 81 nr
Baird's beaked whale (Berardius bairdii), Japan S 22 1770 750-6 460 1250 560-3 470 78 nr.
pantropical spotted dolphin (Stenella attenuaia) Japan S 4 4870 4 280-5 320 2620 2010-3 160 54 nr.
Risso’s dolphin (Grampus griseus) Japan S 17 4 460 1710-2 210 3150 1330-8780 74 nr.
Rough-toothed dolphin (Steno bredanensis) Japan S 3 5020 1220-2 980 3510 1110-6060 74 nr.
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Table B2: Contimued.

Species (latin name)

THgz(ng'kg w.w.)

MeHz(ng'ks w.w.)

Proportion %

Sample collected at locadon /origin F,5,E n (MeHg/THg) Ref.
Mean Range MMean Range Mean Range

Striped dolphin (Stenella coeruleoalba) Japan 5 20 8550 1040-63400 3740  970-26 200 63 nr
Short-finned pilot whale (Globicephala Tapan S 34 11600 121037600 6450 ©030-17200 64 ar
macroripnchus), southemn form
Bottlenose dolphin { Tursiops fruncarus), Japan S 37 17 800 590-98 900 6830  580-15 400 54 nr.
False killer whale (Pseudorca crassidens) Japan S 4 39500  17400-81000 11200 9020-13300 36 nr.
Mediterranean nmssel (Mytilus galloprovincialis) Erka river e;nﬁbfga? Station E- E 1@ 18.6 afa 6.2 o/ 33 ofa 5
Mediterranean nmssel (Mytilus galloprovincialis) Erka river E;%ﬁbﬁ;?ga Station E- E 1@ 163 a/a 72 o4 14 23
Mediterranean nmssel (Mytilus galloprovincialis) Erka river E;h;ﬁbﬁ;;aga Station E- E 1@ 145 afa 85 0/ 50 a
Mediterranean nmssel (Mytilus galloprovincialis) Erka river E;n;ﬁ'pﬁiﬁa Station E- E 1@ 302 a/a ar o4 ar 23
Mediterranean nussel (Myitilus galloprovincialis) KErka river Eﬂﬁbﬁ;??a Station E- E 1@ 211 afa 53 n/a 25 afa
Mediterranean nmssel (Mytilus galloprovincialis) KErka river einﬁbfi;;aga Station E- E 1@ 174 afa 6.1 a/a 35 2/
Mediterranean nussel (Myitilus galloprovincialis) Erka river estuary. (_'m-al:ia Station E- E 1@ 156 afa 6.5 2/ 4 2

4 Sampling 3
Mediterranean nussel (Mytilus galloprovincialis) Eirka river estuary. (_'roatla Station E- E 1@ 177 afa ar o/ ar 2/

4 Sampling 4
Mediterranean nmssel (Mytilus galloprovincialis) Erka river e;nﬁbfga? Station E- E 1@ 13 afa 51 nla 23 ofa
Mediterranean nmssel (Aytilus galloprovincialis) Erka river e;ﬁhfia? Station E- E 1@ 0.1 ofa 53 o % ofa
Mediterranean nmssel (Mytilus galloprovincialis) Erka river e;nﬁbfga? Station E- E 1@ 15.0 afa 6.7 o/ 4 ofa
Mediterranean nmssel (Mytilus galloprovincialis) Erka river E;h;a:li._pllfi_;;a‘l:a Station E- E 1@ 183 a/a ar o4 ar 23
Mediterranean nmssel (Mytilus galloprovincialis) Erka river estuary, Croatia Station C- @ . ,

1 Sampling 1 S 1 237 n'a 41 na 17 n'a
Mediterranean nmssel (Mytilus galloprovincialis) Krka niver estuary, Croatia Station C- @ ; .

1 Sampling 2 S 1 220 n'a 48 na 21 na
Mediterranean nussel (Myitilus galloprovincialis) EKrka river estuary, Croafia Station C- g 1@ 202 n/a 51 a/a 25 a/a

1 Sampling 3 ' ' ' '
Mediterranean nmssel (Mytilus galloprovincialis) Krka niver estuary, Croatia Station C- o ; .

1 Sampling 4 S 1 226 n'a nr. na nfr. na
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Table B2: Continued.

Species (lafin name) Proportion %o

THg(pgkg w.w.) MeHg(ng/kg w.w.) (MeHg/THg) Ref.

Sample collected at location / origin  F, S, E n

Mean Range Mean Range MMean Range
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Dunkirk and Calais s 12 g4™ nr. o nr 661 nr 6
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Boulogne and Canche S 4@ o7%® nr 5™ nr 5™ nr
Mussels (Afytilus spp.). Oysters (Crassostrea gigas) Authie and Somme 5 79 65 nr 34 nr. 54 nr.
Mussels (Mytilus spp.), Oysters (Crassosirea gigas) Cawx region S 12@ 2870 nr. 0g® nr. 450 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Seine estuary S 16 176® nr 73 nr 440 nr
Mussels (Afytilus spp.). Oysters (Crassostrea gigas) Calvados 5 15@ 1520 nr 75™ nr. 53® nr.
Mussels (Mytilus spp.), Oysters (Crassosirea gigas) Veys bay, St Vaast S 10 1319 nr. 67 nr. 541 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Cherbourg S 4@ 1270 nr. 530 nr. 430 nr.
Mussels (Mytilus spp.), Oysters (Crassosirea gigas) West Cotenfin S 69 780 nr. 380 nr. 510 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Cancale S 8@ 1250 nr 40® nr 33® nr
Mussels (Afytilus spp.). Oysters (Crassostrea gigas) Arpuenon-Fresnaye 5 4@ 580 nr 20™ nr. 35® nr.
Mussels (Mytilus spp.), Oysters (Crassosirea gigas) Saint Brieuc S 1@ 750 nr. 340 nr. 430 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Pammpol-Perros-Guirec S 4@ 92® nr. 480 nr. 520 nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Lannion S 4@ 1020 nr. 62 nr. 610 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Morlaix S 8@ 128® nr 70™ nr 55™ nr
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Benoit Aber S 4@ 78® nr. 26™ nr. 34® nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Brest S 1619 1450 nr. 64% nr 430 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Concarneau S 4@ 107® nr 76™ nr 58™ nr
Mussels (Mytilus spp.), Oysters (Crassostren gigas) Aven-Belon-Laita S 4 131® nr. g6 nr 65T nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Lorient 5 4@ 153® nr. 11® nr 74 nr.
Mussels (Mytilus spp.), Ovsters (Crassostrea gigas) Etel S 3@ 138® nr. 77 nr 57 nr.
Mussels (Mytilus spp.), Oysters (Crassostren gigas) Gulf of Morbihan S 12@ 1340 nr. 63 nr 40®) nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Vilaine 5 169 121® nr. 48® nr 43 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) loire and Bourgneuf S 19@ 1200 nr. 520) nr 410 nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Vendee 5 4@ 3200 nr. 0™ nr 33® nr.
Mussels (Mytilus spp.), Ovsters (Crassostrea gigas) Pertuis Breton S 8@ 2320 nr. 76™ nr 35® nr.
Mussels (Mytilus spp.), Oysters (Crassostren gigas) Pertuis de Antioche S 4 2530 nr. 51® nr 210 nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Marennes-Oleron 5 24@ 207® nr. 54 nr 28 nr.
Mussels (Mytilus spp.), Ovsters (Crassostrea gigas) Gironde S 1@ 2110 nr. 61™ nr 33® nr.
Mussels (Mytilus spp.), Oysters (Crassostren gigas) Arcachon S 16" 220 nr. 719 nr 2w nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Basque region S 16 100® nr. 04 nr 520 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Roussillon S 14@ 103® nr 430 nr 410 nr
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Languedoc S 13@ 1320 nr. 8s™ nr 4™ nr.
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Rhone delta and Fos S 16 1550 nr. 86® nr 570 nr.
Mussels (Mytilus spp.), Oysters (Crassostrea gigas) Marseille S 4@ 160® nr 70™ nr 430 nr
Mussels (Mytilus spp.), Oysters (Crassosfrea gigas) Toulon-5t Raphael S 69 2200 nr. 730 nr 37 nr.
Mussels (Mytilus spp ), Ovsters (Crassostrea gigas) Cannes-Menton S 69 124® r 49 1 420 nr
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Table B2: Continued.

Mercury and methylmercury in food

Species (lafin name)

THg(ng'kg w.w.)

MeHg(ng/'ks w.w.)

Proportion %

Sample collected at location /origin F,5,E n {(MeHz/THg) Ref.
Mean Range MMean Range Mean Range
Mussels (Mytilus spp.). Ovysters (Crassostrea gigas) West Corsica-Ajaccio S 4= 173" nr. 83t nr. 531 nr.
Mussels (AMytilus spp.). Ovsters (Crassosirea gigas) East Corsica S 7@ 0g® nr. 450 nr 450 nr.
Common mussel (Parna parna) Brazil, Gnnbaﬁ'raii?__ Rio-Niteroy E 20 411 ot 122 ar 0.6 ar 7
Common mussel (Perna parna) Brazil, Gﬂanbaér:id E;;y_. Rio-Niteroy E 10 299 ot 30 ar 305 ar
Common mussel (Perna perna) Brazil, Gﬂmmﬁ?id E:g, Rio-Niteroy E 20 253 nr 85 ar 320 ar
Common mussel (Perna parna) Brazil. Guanbara Bhé}'. Boa Viagem E 10 327 nf. 115 nr 352 nr.
Common mussel { Perma perna) Brazil, Guanbara Bay, Boa Viagem E 10 186 nr. 50 nr 319 nr.
Common mussel (Perna perna) Brazil. Guanbara Bay. Boa Viagem E 10 11.6 nr. 45 nr 384 nr.
Common mussel (Perna parna) Brazil, GMbéign E;ay, Marina da E 25 483 ot 138 ar 8.7 ar
Common mussel { Perma perna) Brazil, Gmnbéizn I;ay, Marina da E 20 513 nr 180 ar 351 ar
Common mussel (Perna parna) Brazil, Gimbéizﬂf_;ay, Marina da E 10 454 ot 21.0 ar 462 ar
Ovyster (Crassostrea tulipa) Ghana, Benya lagoon. dry season s 54 210%%7 1004707 130%%  30-300% 547 19-=100 ]
Ovster (Crassostrea tulipa) Ghana, Benya lagoon, wet season 5 15 140 100-310%2  00®¥ 30240 36 17100
Oyster (Crassosirea tulipa) Ghana, Sakumo lagoon. dry season s 25 130™2 80-180® 100" 60-230™ s0® 39--100
Ovster (Crassostrea tulipa) Ghana, Sakumo lagoon. wet season 5 45 12078 60-230%%  s5p®ed 301302 300 17-68
Ovster (Crassostrea tulipa) Ghana, Ningo lagoon, dry season s 19 160%0 30-230®0  go™=  40-100%0 50 17100
Ovster (Crassostrea tulipa) Ghana, Ningo lagoon, wet season 5 5 1309 100-160® 5002 40-00" 47@ 40-58
Common mussel (Perna perna) Ghana, Benya lagoon. dry season s 30 37009 190-660™  160™="  70-550™" 43E 12-:100
Common mussel (Perna perna) Ghana, Benya lagoon, wet season 5 14 200%==  110-300®% o= 4010002 38 14-79
Common mussel (Perna parna) Ghana, Sakumo lagoon, dry season s 15 330™=)  200-530®% 100®=)  40-180% 201 0-50
Common mussel (Perna perna) Ghana, Sakumo lagoon, wet season 5 10 260°=®  170-760™® 0P 30-180® 33 28-100

n: number of samples or sampling sites; ww: wet weight; THg: total mercury; MeHg: methvlmercury; Ref : reference; n r: not reported; n/a: not applicable; F: freshwater; 5: seawater; E:

estuarine.

(a): MeHg only analysed in samples from the sampling site that showed the highest concentrations of THg:

(b): reported as dry weight;

(c): results are mean values from 2 measurements on the same station at different times;

(d): each sample represents a pooled sample;
(e): median;

(f: n=759;

(g) n=24;

(h): n=>55;
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1) n=7TI;
1) n=31;
k) n=12;
() n=35;
(m): n=730;
(m): n=25;
(o) n=19;
(p): n=18.

References: 1: Carrasco et al. (2008); 2: Di Leo et al. (2010); 3: Ipolvi et al. (2004); 4: Endo et al. (2005); 5: Mikac ef al. (1996); 6: Claisse et al. (2001); 7: Kehng et al. (2002); 8: Joiris et al.
(2000).
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C. CONSUMPTION

Table C1: Overview on ‘Fish and other seafood” consumption (g/day) in the total population by age class. Minmmum median and maxinmm of the mean
and 95% percentile values across European countries and dietary surveys are shown.
Infants Toddlers Other children Adolescents Adults Elderly Very elderly
MAean consumption in the total population (g/day)
Minimum 0.5 32 52 56 88 55 52
Median 1.3 52 10.3 17.3 259 277 258
Maximum 22 326 402 489 753 46.1 338
P95 consumption in the total population (g.-'(l:l].'){']
Minimum - 205 350 42.0 54.7 500 458
Median - 26.1 440 72.8 100.0 120.5 99.7
Maximum 333 132.0 169.5 1943 137.5 1174
P05: 05™ percentile.
(a): The 95 percentile estimates obtained on dietary surveys/age classes with less than 60 observations may not be statistically robust (EFSA, 2011b) and therefore they were not included in
this table.
Table C2: Overview on “Fish and other seafood’ consumption (g/day) in the consumers only by age class. Minimum median and maximum of the mean,
95%® percentile values and percentage of consumers across European countries and dietary surveys are shown.
Infants Toddlers Other children Adolescents Adults Elderly Very elderly
Percentage of consumers (%){l)
71 31.6 442 50.2 552 54.0 523
Mean consumption in the consumers only (g/dayv)
Minimum 17.2 139 14.6 14.5 203 259 302
Median 218 186 288 517 627 674 551
Maximum 26.5 74.5 58.8 74.5 834 74.9 68.9
P95 consumption in the consumers only {g.-'dn].'){m
Minimum - 357 40.5 43.2 54.4 57.5 871
Median - 633 62.5 138.7 150.0 158.8 134.8
Maximum - 909 154.7 181.8 201.1 180.1 150.0

P05: 05™ percentile.
(a): Based on average of percentages from all included surveys.
(b): The 95® percentile estimates obtained on dietary surveys/age classes with less than 60 observations may not be statistically robust (EFSA, 2011b) and therefore they were not included in

this table.
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Table C3: Overview on ‘Fish meat” consumption (g/day) mn the total population by age class. Mimimum, median and maximum of the mean and
95 percentile values across European countries and dietary surveys are shown.

Infants Toddlers Other children Adolescents Adults Elderly Very elderly

Mean consumption in the total population (g/day)

Minimum 0.5 1.2 22 4.4 4.8 5.5 52

Median 13 4.1 79 12.6 16.9 218 21.0

Maximum 22 29.0 30.8 36.4 57.3 35.5 26.3
P93 consumption in the total population (g/day)®

Minimum - 9.4 15.0 343 36.1 50.0 458

Median - 18.3 37.5 60.3 96.0 100.0 76.4

Maximum - 333 101.5 142.5 159.1 137.5 100.0

P05: 05™ percentile.
(a): The 95™ percentile estimates obtained on dietary surveys/age classes with less than 60 observations may not be statistically robust (EFSA. 2011b) and therefore they were not included in this
table.

Table C4: Overview on ‘Fish meat’ consumption (g/day) in the consumers only by age class. Mimmum, median and maximum values of the mean,
95% percentile values and percentage of consumers across European countries and dietary surveys are shown.

Infants Toddlers Other children Adolescents Adults Elderly Very elderly
Percentage of consumers (%)™

7.1 243 34.6 397 48.0 503 491

Mean consumption in the consumers only (g/dav)
Minimum 17.2 12.6 13.0 12.6 18.1 235 27.1
Median 218 17.1 28.0 47.1 559 56.6 513
Maximum 26.5 95.0 53.5 69.6 79.1 74.7 69.0

P95 consumption in the consumers only (g-"dm'}m
Minimum - 357 398 383 51.0 539 76.4
Median - 633 76.7 107.0 139.6 134 4 1232
Maximum - 90.9 1150 175.0 179.0 180.5 149.5

P05: 05™ percentile.

(a): Based on average of percentages from all included surveys.

(b): The 95® percentile estimates obtained on dietary surveys/age classes with less than 60 observations may not be statistically robust (EFSA. 2011b) and therefore they were not included in
this table.
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D. EXPOSURE

Table D1: Lower, muddle and upper bound mean and 95 percentile methylmercury exposure in toddlers in pg/kg body weight per week. The minimum,

median and maxinmm of mean and 95™ percentile exposure values across European countries and dietary surveys are shown.

, ) - Mean Pos
Country Surves N LB MB UB LB MB UB

Belgium Regional Flanders 36 0.20 0.21 0.21 S S e
Bulgaria NUTRICHILD 428 0.25 027 0.28 1.51 1.53 1.58
Germany DONALD 2006 92 0.31 0.31 0.31 2.11 2.13 2.15
Germany DONALD 2007 85 0.18 0.19 0.19 0.85 0.86 0.87
Germany DONALD 2008 84 0.26 027 0.27 1.63 1.65 1.66
Spain enKid 17 1.32 1.42 1.51 @ @ @
Finland DIPP 497 0.58 0.59 0.60 2.70 2.72 274
Ttaly INRAN SCAI 2005/06 36 1.49 1.57 1.65 @ @ @
the Netherlands VCP kads 322 0.09 0.09 0.09 0.66 0.68 0.70
Minimum 0.09 0.09 0.09 0.66 0.65 0.70
Median 0.26 0.27 0.28 1.57 1.59 1.62
Maximum 1.49 1.57 1.65 2.70 2.72 2.74

N: number of participants; P95: 95™ percentile; LB: lower bound; MB: middle bound: UB: upper bound.
Calculation of P95 not possible due to low number of participants.
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Table D2: Lower, nuddle and upper bound mean and 95%® percentile methylmercury exposure in other children n pg/kg body weight per week. The
minimum, median and maximum of mean and 95% percentile exposure values across European countries and dietary surveys are shown.

Country Survey N AMean P93

) ) LB AIB UB LB AIB UB
Belgium Regional Flanders 625 028 0.29 029 1.59 1.60 162
Bulgaria NUTRICHILD 433 0.21 0.22 0.23 1.40 1.43 1.49
Czech Republic SISPO4 389 0.50 0.50 0.51 332 335 338
Germany DONALD 2006 211 0.22 0.23 0.23 1.15 1.16 117
Germany DONALD 2007 226 0.20 0.20 0.20 1.11 1.12 113
Germany DONALD_ 2008 223 0.24 0.24 0.24 1.52 1.53 1.55
Denmark Danish Dietary Survey 490 0.37 0.38 0.39 1.20 1.21 1.24
Spain enKid 156 1.05 1.09 1.14 4 47 4.69 4.90
Spain NUT INKO05 399 1.19 1.23 1.28 4.08 414 424
Finland DIPP 933 0.49 0.49 0.50 233 236 238
Finland STRIP 250 0.27 0.27 0.28 1.36 1.38 138
France INCAZ2 482 0.61 0.63 0.64 1.88 1.97 1.99
Greece Regional Crete 839 0.59 0.61 0.63 275 279 2.96
Ttaly INEAN SCAT 2005/06 193 1.45 1.49 1.54 4.60 496 5.04
Latvia EFSA TEST 189 0.20 0.20 0.21 1.61 1.63 1.64
the Netherlands VCP kads 957 0.13 0.14 0.14 0.73 0.75 0.76
Sweden NFA 1473 0.31 0.32 0.32 1.28 1.31 1.33
Minimum 0.13 0.14 0.14 0.73 0.75 0.76
Median 0.31 0.32 0.32 1.59 1.60 l.62
Maximum 1.45 1.49 1.54 4.60 4.96 5.04

N: number of participants; PO5: 05® percentile; LB: lower bound; MB: nuddle bound: UB: upper bound.
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Table D3:

Lower, middle and upper bound mean and 95%® percentile methylmercury exposure in adolescents in pg/kg body weight per week. The
minimum, median and maximum of mean and 95 percentile exposure values across European countries and dietary surveys are shown.

Country Survey N Mean Pos

- ) LB AB UB LB MB UB
Belgium National Diet 2004 584 0.19 0.20 0.20 1.15 1.16 1.19
Cyprus Childhealth 303 0.40 0.41 043 1.77 1.83 1.85
Czech Republic SISPO4 298 0.33 0.33 0.34 246 249 251
Germany National Nutrition Survey I 1011 0.08 0.08 0.09 0.41 042 0.42
Denmark Danish Dietary Survey 479 0.23 0.23 0.24 0.78 0.79 0.80
Spain AESAN FIAB 36 0.51 0.54 0.58 1.49 1.60 1.78
Spain enKid 209 0.93 0.96 0.99 335 345 3.56
Spain NUT INKO05 651 0.74 0.77 0.80 2.70 2.80 285
France INCA2 973 0.29 0.29 0.30 0.99 1.01 1.02
Ttaly INEAN SCAT 2005/06 247 1.06 1.09 1.12 5.04 5.05 5.06
Latvia EFSA TEST 470 0.07 0.08 0.08 0.62 0.64 0.65
Sweden NFA 1018 0.21 0.22 0.22 0.98 0.99 1.00
Minimum 0.07 0.08 0.08 0.41 0.42 0.42
Median 0.31 0.31 0.32 1.32 1.38 1.48
Maximum 1.06 1.09 1.12 5.04 5.05 5.06

N: number of participants; PO5: 05™ percentile; LB: lower bound; MB: middle bound; UB: upper bound.
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Table D4: Lower, middle and upper bound mean and 95® percentile methylmercury exposure in adults in pg/'kg body weight per week. The nunimum,
median and maximum of the mean and the S'Sthpercentﬂe exposure values across European countries and dietary surveys are shown.

Country Survey N Aean P35

) ’ ) LB AIB UB LB AIB UB
Belgmum Wational Diet 2004 1304 024 024 025 134 1.35 1.38
Czech Republic SISPO4 1 666 020 020 020 1.50 1.52 1.53
Germany National Nutrition Survey II 10 419 0.16 0.16 0.17 1.11 1.12 1.13
Denmark Danish Dietary Survey 2822 0.17 0.17 0.18 0.53 0.53 0.55
Spain AFSAN 410 0.89 092 095 291 298 3.08
Spain AESAN FIAB 981 1.04 1.08 1.12 2.76 2.36 297
Finland FINDIET 2007 1575 0.36 0.36 0.37 2.0 2.03 2.05
France INCA2 2276 0.34 0.34 0.35 1.11 1.13 1.17
Great Britain NDNS 1724 0.30 0.30 0.31 1.01 1.02 1.03
Hungary National Representative Survey 1074 0.12 0.12 0.12 0.81 0.82 0.82
TIreland NSIFCS 958 0.20 0.20 0.20 0.74 0.76 0.78
Ttaly INEAN SCAIT 2005/06 2313 0.82 0.84 086 3.00 3.04 3.08
Latvia EFSA TEST 1306 0.20 0.20 0.20 1.26 1.28 1.29
the Netherlands DNFCS 2003 750 0.07 0.07 0.07 0.50 0.51 0.53
Sweden Riksmaten 1997/98 1210 028 029 029 0.94 0.96 0.97
Minimum 0.07 0.07 0.07 0.50 0.51 0.53
Median 0.24 0.24 0.25 1.11 1.13 1.14
Maximum 1.04 1.08 1.12 3.00 3.04 3.08

N: number of participants; P95: 05° percentile; [LB: lower bound; MB: middle bound; UB: upper bound.
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Table D5: Lower, middle and upper bound mean and 95® percentile methylmercury exposure in elderly in pg/kg body weight per week. The minimum,
median and maximum of the mean and the 95™ percentile exposure values across European countries and dietary surveys are shown.

Country Survey N Alean Pos
) ) B LB MB UB LB MB UB
Belgium National Diet 2004 518 0.25 0.26 0.26 1.24 1.27 1.30
Germany National Nutrition Survey II 2 006 0.19 0.19 0.19 1.23 124 126
Denmark Danish Dietary Survey 309 0.18 0.18 0.19 0.50 0.51 0.52
Finland FINDIET 2007 463 0.47 0.47 0.48 249 249 2.49
France INCAZ2 264 041 0.42 043 1.11 1.13 1.14
Hungary National Representative Survey 206 0.06 0.06 0.07 0.34 0.34 0.35
Ttaly INRAN SCAT 2005/06 290 0.61 0.63 0.65 1.71 1.73 1.74
Minimum 0.06 0.06 0.07 0.34 0.34 0.35
Median 0.25 0.26 0.26 1.23 1.24 1.26
Maximum 0.61 0.63 0.65 1.40 2.49 2.40

N: nmumber of participants; PO5: 95™ percentile; LB: lower bound: MB: middle bound; UB: upper bound.

Table D6: Lower, middle and upper bound mean and 95® percentile methylmercury exposure 1n very elderly i pg/kg body weight per week. The nunimum,
median and maximum of the mean and the QSmpercentile exposure values across European countries and dietary surveys are shown.

Country Survey N Mean Pos

3 ) LB MB UB LB MB UB
Belgium National Diet 2004 712 0.25 0.25 0.26 1.40 1.41 1.42
Germany National Nutrition Survey II 490 021 021 021 138 142 142
Denmark Danish Dietary Survey 20 023 0.24 0.24 =) e &)
France INCA2 84 037 0.38 0.39 1.08 1.11 1.13
Hungary National Representative Survey 80 0.05 0.06 0.06 0.13 0.14 0.16
Italy INEAN SCAT 2005/06 228 0.33 0.35 0.36 1.15 1.17 1.19
Minimum 0.05 0.06 0.06 0.13 0.14 0.16
Median 0.24 0.25 0.25 1.15 1.17 1.1¢9
Maximum 0.37 0.38 0.39 1.40 1.42 1.42

N: mumber of participants; PO5: 95™ percentile; LB: lower bound: MB: middle bound; UB: upper bound.
(a): Caleulation of P95 not possible due to low number of participants.
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Table DS:
meat consumers only by survey and age class i pg Hg/kg body weight per week.

Lower, middle and upper bound 95® percentile methylmercury exposure among fish

. . . pos
Country Survey Age class N LE \B UB
Spain AESAN Adults 279 303 308 320
Spain AFSAN FIAB Adults 796 288 295 3.09
Cyprus Childhealth Adolescents 88 2.53 2.56 2.58
Denmark Danish Dietary Survey Other children 379 1.39 1.41 143
Adolescents 394 0.80 0.80 0.81
Adults 2392 0.56 0.57 0.58
Elderly 279 0.54 0.54 0.55
Belgium National Diet 2004 Adolescents 128 2.38 2.40 242
Adults 399 2.05 2.08 2.10
Elderly 162 212 2.14 2.16
Very elderly 201 2.29 2.31 233
Finland DIPP Toddlers 221 4.60 466 472
Other children 443 2.89 2.90 2.92
the Netherlands DNFCS 2003 Adults 87 1.65 1.66 1.67
Latvia EFSA TEST Adults 351 241 244 246
Spain enkKad Other claldren 67 471 482 5.03
Adolescents 101 4.86 5.09 5.22
Finland FINDIET 2007 Adults 620 3.25 3.26 3.27
Elderly 220 452 452 452
France INCA2 Other clildren 336 1.96 2.00 2.02
Adolescents 617 1.19 1.21 1.23
Adults 1.716 1.21 1.22 1.23
Elderly 224 1.08 1.11 1.15
Very elderly 69 1.07 1.10 1.12
Italy INRAN SCATI 2005/06 Other children 103 747 748 749
Adolescents 140 7.22 7.25 7.29
Adults 1.432 6.15 6.16 6.17
Elderly 180 242 245 247
Very elderly 118 1.30 1.31 132
Germany National Nutnition Survey I  Adolescents 87 3.05 3.05 3.05
Adults 2.304 2.02 2.04 2.07
Elderly 565 1.95 1.95 1.95
Very elderly 150 1.95 1.96 1.98
Hungary National Eepresent. Survey Adults 136 3.36 339 342
Great Britam NDNS Adults 1.136 1.22 1.24 1.25
Sweden NFA Other children 489 1.88 1.89 1.95
Adolescents 290 1.30 1.32 1.33
Ireland NSIFCS Adults 609 0.84 0.85 0.86
Spain NUT INKO5 Other children 236 471 485 499
Adolescents 370 311 314 3.25
Bulgaria NUTRICHILD Toddlers 62 487 5.10 532
Other clildren 09 351 388 409
Greece Regional Crete Other children 252 5.86 5.86 5.86
Belgium Regional Flanders Other children 133 333 3.36 340
Riksmaten 1997/98 Adults 725 1.04 1.05 1.06
Czech Republic SISPO4 Other children 95 5.13 5.18 5.23
Adults 333 254 2.56 2.59
Finland STRIP Other children 94 2.30 2.32 2.34
the Netherlands VCP kids Other children 69 4.73 478 483

N:

number of participants; P93: QSE

percentile; LB:

lower bound; ME: middle bound; UB: upper bound.
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Table D9: Lower, middle and upper bound mean and 95™ percentile inorganic mercury exposure in toddlers in pg Hg'kg body weight per week. The
minimum, median and maximum of the mean and the 95™ percentile exposure values across European countries and dietary surveys are shown.

Country Survey N Mean Pos

- ) LB MB UB LB MB UB
Belgmm Regional Flanders 36 0.56 1.36 2.16 ) ) @
Bulgaria NUTRICHILD 428 0.41 1.13 1.84 0.86 1.99 3.26
Germany DONALD 2006 92 0.31 0.82 133 0.88 1.52 2.36
Germany DONALD 2007 85 027 0.79 131 0.67 135 2.18
Germany DONALD_2008 84 0.28 0.83 1.38 0.72 1.55 2.39
Spain enKid 17 051 1.16 1.80 & {3 -@
Finland DIPP 497 0.37 0.94 1.51 1.07 2.30 3.54
Ttaly INRAN SCAT 2005/06 36 0.59 1.15 1.71 B Lo @
the Netherlands VCP kids 322 0.35 1.16 1.98 0.82 2.24 406
Minimum 0.27 0.79 1.31 0.67 1.35 .18
Median 0.37 1.13 1.71 0.86 1.62 2.20
Maximum 0.50 1.36 2.16 1.07 2.30 4.06

N: number of participants; P95: Qﬁmpercemile: LEB: lower bound; MB: middle bound; UB: upper bound.
(a): Calculation of P95 not possible due to low number of participants.
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Table D10:  Lower, middle and upper bound mean and 95® percentile inorganic mercury exposure in other children in pug Ho/'kg body weight per week.
The minimum, median and maximum of the mean and the 95® percentile exposure values across European countries and dietary surveys are shown.
] - Alean Pos
Country Survey N
LE AB UB LB AB B

Belgium Regional Flanders 625 0.39 0.99 1.60 0.82 1.69 2.66
Bulgaria NUTRICHILD 433 035 0.92 1.50 0.74 1.62 256
Czech Republic SISPD4 389 0.29 0.59 0.89 0.87 1.27 1.66
Germany DONALD 2006 211 0.25 0.70 1.14 0.59 1.22 206
Germany DONALD 2007 226 0.24 0.67 1.10 0.51 123 205
(Germany DONALD_ 2008 223 0.25 0.66 1.08 0.67 1.23 1.93
Denmark Danish Dietary Survey 490 0.26 0.71 117 0.50 112 181
Spain enKid 156 0.43 0.84 1.26 1.14 1.73 235
Spain NUT INKO05 399 047 0.85 1.24 1.12 1.67 220
Finland DIPP 933 0.38 1.06 1.75 0.86 1.99 337
Finland STRIP 250 0.47 0.95 1.43 1.17 1.77 237
France INCA2 482 035 0.78 121 0.74 138 216
Greece Regional Crete 839 0.55 0.94 1.33 1.27 1.79 238
Ttaly INRAN SCAT 2005/06 193 0.76 1.13 1.50 1.85 2.27 2.82
Latvia EFSA TEST 189 0.44 0.69 0.94 0.98 136 1.78
the Netherlands VCP kuds 957 0.29 0.97 1.65 0.65 1.83 319
Sweden NFA 1473 042 0.81 121 0.88 141 201
Alinimum 0.24 0.50 0.30 0.50 1.12 1.06
Aledian 0.38 0.54 1.24 0.86 1.62 220
AMaximum 0.76 1.13 1.75 1.85 227 3.37

N: number of participants; P95: 95" percentile; LB: lower bound; MB: middle bound; UB: upper bound.
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Table D11:  Lower, middle and upper bound mean and 95" percentile inorganic mercury exposure in adolescents in pg/kg body weight per week. The
minimum, median and maxinmm of the mean and the 95" percentile exposure values across European countries and dietary surveys are shown.

) Mean Pos
Country Survey N

LB MB TUB LB MB UB
Belgium MNational Diet 2004 584 0.19 0.39 0.60 0.53 0.83 1.17
Cyprus Childhealth 303 0.27 0.46 0.65 0.62 0.85 1.16
Czech Republic SISPO4 298 0.20 0.41 0.61 0.65 0.85 1.22
Germany National Nutrition Survey IT 1011 0.17 0.42 0.67 048 0.91 142
Denmark Damish Dietary Survey 479 0.16 0.42 0.68 031 0.71 116
Spain AESAN FIAB 86 0.23 0.41 0.59 0.57 0.79 1.00
Spain enKid 209 0.33 0.54 0.75 1.04 1.35 1.53
Spain NUT INKO0S 651 0.29 0.51 0.74 0.70 099 1.33
France INCA2 973 0.17 041 0.64 038 0.78 1.20
Italy INEAN SCAT 2005/06 247 0.51 073 094 1.70 1.85 233
Latvia EFSA TEST 470 034 0.52 0.70 0.76 1.02 130
Sweden NFA 1018 0.29 0.53 0.78 0.63 0.95 1.32
Minimum 0.16 0.30 0.59 0.31 0.71 L00
Median 0.25 0.44 0.63 0.62 0.88 126
Maximum 0.51 0.73 0.94 1.70 1.85 233

N: number of participants; P95: 95% percentile; LB: lower bound; MB: middle bound; UB: upper bound.
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Table D12:  Lower, middle and upper bound mean and 95 percentile inorganic mercury exposure in adults in pg'ks body weight per week The
minimum, median and maximum of the mean and the 95 percentile exposure values across European countries and dietary surveys are shown.

_ Aean Pos
Country Survey N

LB AB UB LB AIB UB
Belgium National Diet 2004 1304 0.19 0.35 0.51 0.52 0.72 1.01
Czech Republic SISPO4 1 666 0.14 0.26 0.38 0.42 0.55 0.72
Germany WNational Nutrition Survey I 10 419 0.22 0.40 0.59 0.59 0.86 1.23
Denmark Danish Dietary Survey 2822 0.16 032 049 037 0.59 0.84
Spain AFSAN 410 0.30 046 0.61 0.79 1.03 125
Spain AESAN FIAB 981 0.33 0.49 0.65 0.87 1.10 1.30
Fland FINDIET 2007 1575 0.20 0.36 0.52 0.63 0.81 1.02
France INCA2 2276 0.21 0.36 0.51 0.50 0.71 0.96
Great Britain NDNS 1724 0.27 0.41 0.55 0.59 0.77 097
Hungary National Representative Survey 1074 0.15 027 039 036 053 072
Ireland NSIFCS 958 0.29 0.44 0.59 0.53 0.72 093
Ttaly INEAN SCAT 2005/06 2313 0.40 0.53 0.67 1.52 1.66 1.83
Latvia EFSA TEST 1306 0.30 0.41 0.53 0.70 0.86 1.07
the Netherlands DNFCS 2003 750 0.23 0.42 0.61 0.56 0.78 1.06
Sweden Riksmaten 1997/98 1210 034 0.52 0.70 0.66 0.88 1.16
Minimum 0.14 0.26 0.38 0.36 0.53 0.72
Median 0.23 0.41 0.55 0.59 0.78 1.02
Maximum 0.40 0.53 0.70 1.52 1.66 1.53

N: number of participants; P95: 95 percentile; LB: lower bound; MB: middle bound; UB: upper bound.
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Table D13:  Lower, middle and upper bound mean and 95 percentile inorganic mercury exposure in elderly in pg/kg body weight per week. The
minimum, median and maximum of the mean and the 95 percentile exposure values across European countries and dietary surveys are shown.

] ) ) MMean Pos
Country Survey N

LB AMB UB LB MB UB
Belgium National Diet 2004 518 0.18 0.30 043 0.46 0.63 0.84
Germany National Nutrition Survey II 2006 0.22 0.37 0.52 0.56 0.75 1.01
Denmark Damish Dietary Survey 309 0.17 0.32 0.47 0.39 0.58 0.86
Finland FINDIET 2007 4463 022 035 0.48 0.69 0.84 1.09
France INCAZ2 264 023 037 0.50 0.54 0.72 0.92
Hungary National Representative Survey 206 0.13 0.23 0.33 0.25 0.40 0.55
Italy INFEAN SCAIT 2005/06 290 0.30 042 0.55 0.77 0.94 1.12
Minimum 0.13 0.23 0.33 0.25 0.40 0.55
Median 0.22 0.35 0.48 0.54 0.72 0.92
Maximum 0.30 0.42 0.55 0.77 0.94 1.12

N: number of participants; P93: 957 percentile; LB- lower bound; MB: middle bound; UB: upper bound.

Table D14:  Lower, middle and upper bound mean and 95™ percentile inorganic mercury exposure in very elderly in pg/kg body weight per week The
minimum, median and maximum of the mean and the 95® percentile exposure values across European countries and dietary surveys are shown.

Mean Pos
Countrv Survev N .

’ ’ LB MB UB LB AMB UB
Belgium National Diet 2004 712 0.17 0.29 0.42 0.47 0.62 0.83
Germany National Nutrition Survey II 490 0.24 0.38 0.52 0.61 0.78 1.01
Denmark Danish Dietary Survey 20 0.19 0.34 0.49 @ -@ @
France INCAZ2 84 0.19 031 044 0.34 0.54 0.78
Hungary National Representative Survey 80 0.14 0.25 0.35 0.25 0.40 0.54
Italy INRAN SCAT 2005/06 228 0.24 0.37 049 0.64 0.81 0.98
Minimum 0.14 0.25 0.35 0.25 0.40 0.54
Median 0.19 0.33 0.47 0.47 0.62 0.82
Maximum 0.24 0.38 0.52 0.64 0.51 1.01

N: number of participants; P93: 957 percentile; LB: lower bound; MB: middle bound; UB: upper bound.
(a) Calculation of P95 not possible due to low number of surveys.
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Table D15:  Contribution (%) of the all food groups, FoodEx Level 1 to chronic dietary exposure to inorgamic mercury using nuddle bound concentrations.
Range of the average contribution 1s shown.

Food category Lowest average contribution (%) — Highest average contribution (%a)

Toddlers Other children Adolescents Adults Elderly Very elderly

Fish and other seafood 1.6-29 29-32 3.0-38 37-53 5.6-35 4.5-26
Composite food 03-12 040 0-35 040 0-8.3 099
Non-alcoholic beverages 0-7.2 0.7-21 2.1-22 1.6-43 3.8-31 54-32
Vegetables and vegetable products 37-13 16-23 14-21 14-26 5.0-24 45-22
Fruat and vegetable juices 8.9-34 1.1-34 0.6-31 0.3-19 1.5-12 2.0-10
Grams and grain-based products 6.8-11 6.2-17 9.3-18 6.9-17 7.3-17 0.8-17
Milk and dairy products 16-29 6.5-22 5.4-16 48-14 54-13 6.6-12
Meat and meat products 2.3-68 2.6-94 4.1-11 2.6-13 42-12 3.7-12
Starchy roots and tubers 1.2-6.0 1340 12-43 1.1-59 1449 1.7-53
Alcoholic beverages 0-00 00-01 00-07 0.6-58 0538 07-37
Fruat and frust products 24-82 2.0-8.2 2.3-68 2.1-55 4.6-7.3 5.1-7.6
Drnking water 0.6-3.8 0.0-3.1 0033 0350 0525 03-30
Products for special nutritional use 0-0.1 0-16 0-69 0-38 0-1.1 0-57
Amimal and vegetable fats and oils 0.2-1.7 03-22 0.2-2.5 02-26 0.7-2.6 0.8-3.0
Legumes. nuts and oilseeds 0.1-1.5 0.1-2.1 0.2-2.4 02-14 03-15 0.3-1.6
Herbs, spices and condiments 01-16 01-19 01-16 03-14 05-17 05-19
Sugar and confectionery 04-3.1 0.5-3.6 04-23 02-13 02-0.8 0.3-0.7
Eggs and egg products 0-0.7 0-09 0-09 01-11 02-11 02-10
Snacks, desserts, and other foods 0.1-6.0 04-6.0 04-1.1 0.1-09 0.1-05 0-0.6
Food for mfants and small cluldren 0.6-18 0-0.7 0-0.1 0 0 0
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E. OVERVIEW OF REPORTED RATIOS OF BIOMARKERS

Table E1: Reported blood to hair ratios.

Ratio Additional information Reference
THg blood / THe hair  1:250 (1:140 — 1:370) FAO/WHO (2004)
THg blood / THg hair Faroese cluldren Budtz-Jorgensen et al. (2004)
median ratio 1:190; 5-95 2% 1: 74 — 1:442 at barth (n =993)
median ratwo 1:370; 5-95 % 1:137 - 1:932 7 years of age (n = 665)
median ratio 1:264; 5-95 % 1: 67 — 1:632 14 vears of age (n= 780)
THg blood / THg hair  mean ratio about 1:350 Japanese pregnant women (n = 115) Sakamoto et al. (2007)
THg blood / THg hair  median ratio 1:254 (linear regression) Swedish men (n = 5) and women (n = 23) Berglund et al. (2005)
THg blood/THg hair (calculated from mean values) 1:345
[Hg blood/THg hair (calculated from mean values) 1:2 174
(OHg blood/THg hair (calculated from mean values) 1:416 )*
*0OHg = THg-THg
THg blood / THg hair  unadjusted medians 1:194 - 1:433 Healthy Japanese adulits (n=27). 29 weeks, 3.4 Yaginuma-Sakurai et al
adjusted (for the lag from blood to ug'ke bw per week methylmercury from the (2012)
hair on the scalp) medians 1:315- 1370 consumption of tuna/swordfish
adjusted mean 1:344 (5D 54)
THg blood / THg hair  1:250 42 male members of Faroese whaling society Choi et al. (2009)

bow.: body weight; THg: total mercury; [He: inorganic mercury; OHg: organic mercury, SD: standard deviation.
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Table E2: Reported ratios for cord blood to maternal biomarkers.

Ratio Additional information Reference
THg cord blood / THg maternal blood calculated unweighted ratio 1.48 review, 19 study populations Murata et al. (2007)
THg cord blood / THeg maternal blood number-weighted ratio 1.51 review, meta analysis from 10 selected studies Stern and Smith (2003)
MeHg cord blood / MeHg maternal blood calculated unweighted ratio 1.72 Feview, 9 study populations Murata et al. (2007)
MeHg cord blood / MeHg materal blood number-weighted ratio 1.89 review, meta analysis from 10 selected studies Stern and Smuth (2003)

cord RBC / maternal RBC THg 1.6

Healthy pregnant Japanese women (n = 40) without
any particular exposure to Hg

Sakamoto et al. (2008)

THg cord blood / THg maternal hair

1:190 (1:80 — 1:330)

585 pregnant women

Miklavéié et al. (2011h)

MeHg cord blood / THg hair

1:220 (1:110 — 1:390)

585 pregnant women

Miklavéié et al (2011h)

THg: total mercury; MeHg: methvlmercury.

Table E3: Reported blood to toenail ratios.

Ratio

Additional information

Reference

THg blood / THg toenail

1:70 (calculated from mean values)

42 male members of Faroese whaling society

Cho1 et al. (2009)

THg blood / THg toenail

1:56 (calculated from mean values)

30 deceased individuals (not occupationally exposed)

Bjorkman et al. (2007)

MeHg blood / THg toenail

1:104

30 deceased individuals (not occupationally exposed)

Bjorkman et al. (2007)

IHg blood / THg toenail

1:122

30 deceased individuals (not occupationally exposed)

Bjorkman et al. (2007)

THg: total mercury; MeHg: methylmercury.

Table E4: Reported harr to toenail ratios.

Ratio Additional information Reference
THg hair / THg toenail 3 42 male members of Faroese whaling society Choi et al. (2009)
THg hair / THg toenail 2.56 (in the paper calculated from the mean values) 59 women (not occupationally exposed to Hg) Ohno et al. (2007)
THg hair / THg toenail 2.38 (calculated from mean values) 161 non occupationally exposed mdividuals Ritchie et al. (2002)
1.41 {calculated from mean values) 155 dentists
THg hair / THg toenail 239 (calculated from mean values) 155 non occupationally exposed individuals

1.65 (calculated from mean values)

161 dental workers (dentists, dental nurses)

Morton et al ({2004)

THg: total mercury.
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F. OVERVIEW OF CONCENTRATIONS IN THE EUROPEAN POPULATION

Table F1: Overview of mercury concenfrations in blood and hair samples from mother-child pairs.

Blood Hg (ug/L)™ Cord blood Hg (ug/L) Hair Hg (mg/ke)
- Additional Variation Variation Variation
Country information n n 5D P50 (specified by n n sSD P50 (specified by n I 5D Ps0 (specified by Ref.
footnotes) footnotes) footnotes)
FR. 81 T:1.37 T:0.94 T:12 T:0.34-2.90% 1
T:1.19¢
FR. 14 0.67 0.5 0330819 2
SE Mothers 112 [0.32 003129 98 L0.34 [:0.09-0.79% 3
112 M073  M019-21@ 98 M:14  M:02638@
AT Mothers 52 T:0.7 T.031.2" 43 T:1.1 T-04-19% 30 T-0.184  T:0.109-0417% 4
FR. Mothers 691 0.52 0.30-0.82® 5
Children 87 0.38 0.30-0.43®
51 All mothers EET I i T15®  T0547%9 514 TO0377 T:0297 T.O0.073-0.781% 6
Mothers of 13 M64®  M23®  MEI®  M:33.50E 15 M:A270 M:0359 M350 M:0624-1636
which the THg in
hair = 1 mgkg _
Mothers of 44 MAT®  MASE  MA3®  M03-40E
which the THg in
har = 1 mgkg
SK Mothers 92 079 0.63 0.14.2.9% 99 0.86 080 0.15.2.54® 7
0.678 0.748
IT Mothers 42 T:1.33 T:1.22 T:0.93 T:1.569 g
208 M:096  M:084  MOT4 M-1.13%
Children 203 T122 T:1.22 T:0.79 T:1.539
116 M:086 M:0.76  M0.36 M:1.118
HE. Mothers 137 0.88 1.24 0.02-371® 9
PL Mothers 231~ 0.33® 0.600 220 0.88% 0.850 10
PL 313 0833 0681 0.600 313 1.093 0.675 0.900 11
ES ¢ Valencia 554 T3l T95 T:33-18.0% 12
T:9.5@ T-26.5@
« Sabadell 460 T:8.2 T:64 T:4.1-10.0%
T:6.3% T:1609
e Asturias 340 T139 T120 T66-1286
T-10.8% T259@
« Gipuzkoa 529 T:93 T:R1 T:5.1-12.0®
T:7.5% T:17.0%®
« Total 1883  T:110 TRS5 T:5.0-14.08
T-8.2¢ T-22.0®
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Table F1: Continued.

Blood Hg (ug/L)"™ Cord blood Hg (ng/L) Hair Hg (mg/kg)
. Additiomal Variation Variation Variation
Country information n n sD P30 (specified by n 1 5D P50 (specified by n u 5D P50 (specified by Ref.
footnotes) footnotes) footnotes)
SW Mothers 20 ili] M:099  M:032-38% 13
* delivery M:045  M:024-135®
L.0.0% 1:0.03-0.75®
s 13 weeks MOS0  M:020-16%
postpartum ™ @
Children 20
¢ 4 days M:11 3»1:0.61—1.4@1’
LO0%  L0.02-034%
o 13 weeks after M038  M0.10-11%
birth 005 L0-0.13®
ES 1683 T84W 14
GE Mothers EL T:3.8@ T12- 20" 454 T:1.12 T0.242-3 84 15
T:0.2-3304
IT Mothers 87 T:24%  T:0.05-40™% 614 T:3.00 T:0.1-3304 291 T:0.77 T:0.235-2.57@
HR Mothers 253 T:20%  T.06.21™ 210 T:20%  T:03.320% 234 T0.604  T:0.076-2.489

n: mumber of samples; u: mean: SD: standard deviation; PX: X" percentile; Ref : reference; M: methylmercury; T: total mercury; I- inorganic mercury; FR: France; SE: Sweden; HR: Croatia;
ES: Spain; AT: Austria; SI: Slovenia; SK: Slovalia; PL: Poland; GE: Greece.

1: Huel et al. (2008); 2: Abdelouahab et al. (2010); 3: Ask et al. (2002); 4: Gundacker et al. (2010a); 5: Drouillet-Pinard et al. (2010); 6: Miklavéic et al. (2011b); 7: Palkovicova et al. (2008); &8:
Valent et al. (2011); 9: Cace et al. (2011): 10: Jedrychowski et al. (2006):; 11: Jedrychowskt et al. (2007b); 12: Ramon et al. (2011); 13: BjGroberg et al. (2003); 14: Llop et al. (2012); 13:
Milkdavéié et al. (in press).

(a): geometric mean;

(b): munImMmM-maximwng;

{c): P10-P90;

(d): P5-P95;

(e): P25-P73;

(f): P75;

(g): P90;

(h): ugksz

(1): about the same level as at delivery;

(1): maternal blood samples were collected at gestational week 36;

(k): maternal blood vnless specified differently in the population.
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Table F2: Overview of mercury concentrations in the European population m blood and hair.

Blood Hz (usL) Hair He (mg/ks)
i . . Variation Variation
Country Additional information » n sD Pl (specikied by n n D P30 Epecifiedby  Ref
footnotes) fooinotes)
Sweden Fishermen™ 189 M:29 M:24 M:23 M:0.3-6.9" 1
Finland Fishermen and family members 299 M:36 M:27 M:= I}.l_"l-c:'}]':"J 2
M-8 0%
Norway Pregnant women 119 188 121 1.67 032430@ 3
France Women of chuldbeanng age (18-44 vears old) 133 M:268  MI190D M350 4
France Pregnant women at 12 weeks of premancy 161 022 0.67 1.80% 3
Pregnant women at 32 weeks of premancy 137 0.79 0.63 1959
Croatia Women 25-45 years old 12 T-0.03-349
Greece Pregnant women and mothers of children of 248 T:1.36% T:0.046-17.5™ 7
under 3 years 238 M:1.07% M:0.031-16.28
Norway Women 3
s 2®mimester of pregnancy 211 l'jm 11 0.1-6.6
12
e 3 days postpartum 211 12 0.7 0.2-3.7®
1.0%
¢ 6 weeks postpartum 211 l.Sm 1.0 0.2-6.4%
15
Ttaly Pregmant women 9
¢  Syracusan industrial area 100 1.45 0.96 1.15 0.00-4 95
s Augusta 100 1.14 077 0.87 0.13-418%
Czech Republic  Schoolchildren (13-14 vyears) from Kasperske T:0.28 T:0.14-047% 10
Hory (a non-polluted control area) M:0.13 M:0.07-0.19®
017 1:0.08-0.340
Schoclchildren (13-14 years) from Stary Plzenec T:0.38 T:El.lf-U.ii‘f’\
(located close to the heavily industrialised zone of M:0.17 M:0.11-0.23"
city Plzen) L0.22 1:0.14-0.320
Schoolchildren (13-14 years) from Benesov (a T:0.46 T:0.25.0.83%
predonunantly agricultural area) M:0.12 M:0.07-0.21®
I0.36 1:0.19-0.72@
Spamn Preschool chuldren Menorca 63 T:0.706 T:0.665 T:0.225-3.826™ 11
M:0.490 M:0.638 M:0.110-3 644
Preschool children Ribera d’Ebre 71 T:1.093 T:1.018 T:0.189-5.627%
M:0.914 M:1.107 M:0.081-6.992%
Newboms Madnd 57 T:1.417 T:0.901 T:0.126-5.095®
Newboms Sabadell 25 T:1.999 T:1.925 T-0.132-8 426®
Total I E T:1.416 T:1.387 T:E'.IIG-S.#E&{U\
M:0.973 M:1.104 M:0.081-6.002%
Gemany Children 1240 0249 0.3 1.0% 12
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Table F2: Continued.

Blood Hg (ng/L) Hair Hg (mg/kg)
s . . Variation Variation
Couniry Additional information . n SD P50  (specified by » n SD PS0 pecifiedby  Ref
footuotes) footnotes)
Poland Children 3-4 vears of age 38 023% 13
Children 7-9 vears of age 7 0.14%
Denmark Children (3-14 years) 1352 033 0.2 0207 14
0239
Croatia Children (7-14 years) 52 0.44% 0.14-19® 135
Czech Republic 1 0 =0.07-0.75®
Poland 30 0.12® =0.07-1.4®
Slovakia 57 0.52@ 0.12-23®
Slovenia 43 0.94% 0.36-3.0®
Sweden 41 0.43@ 0.10-14®
Czech Repubhic  Cluldren 16
« 1995 380 0.57 1.98% 412 0.23 0.54%
« 1007 37 020 0.54®
s« 190% 334 039 1258 359 016 0.30@
« 1009 352 032 138® 360 016 0.37%
e 2000 343 0.26 0.84%
« 2001 354 0.42 1489 325 0.20 0.728
. 2002 319 0.20 0.50%
« 2003 292 014 0.50®
« 2004 382 043 1399 37 0.13 0.28®
« 2008 198 0.33 1328 316 0.1% 0.61%
Spain Boys (48-37 months) 72 T:0.96™ T:1.04 17
23 M:1.819@
France Adult males (18-64 years old) 93 M341 M235 M:T1TE 4
Adult females (18-64 years old) 254 M3467 MA426 M-8 63
Elderly (65 vears old and over) 38 M4BS M315 M:10.7%
Ukraine Residents of Horlivka (geological and industrial =~ 29 131 1.01 01777279 il 022 014 0.00-1.15% 18
sources of environmental mercury)
Fesidents of Artemuvsk (city outside the mercury- 29 096 0.92 025-193% in 0.64 042 0.08-582%
enriched area)
Total 58 1.13 0.95 0.17.7.72% 61 042 0.24 0.00-5.82"
Norway Deceased adults, elderly and very elderly (47-91 30 T:3 T:33 T33 T:14-12359 19
years of age) 30 23 14.2 L1.0 102529
30 M:2T M:23 M:2.2 M09-628
Austria Men, women and children 104 M:0.017 M:0.3407 20
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Table F2: Continued.

Blood Hg (pg/L) Hair Hg (mg/'kg)
- " . . Variation Variation
Country Additional information n " SD P50 (specified by n 0 D P30 (specified by  Ref.
fnnruore;,} footmotes)
Ttaly General population of Umbria N e N N s 21
0.7g%=
General population of Calabria 215 D.ﬁi}:‘; po2== qgsg®  p24.137=9
0.57°
Anstria Adults (18 to 63 vears) 152 T:2.38 T:1.55 T:0.34-007® 22
United Eingdom  Staff of the University of Glaszow 161 0.43® 0.04-3 867 23
Czech Fepublic  Men 16
+ 1995 284 0.7 2.01@
. 1997 201 0.84 3.869
« 1998 314 0.53 2228
« 1999 297 0.78 2291
. 2000 300 131 3.34@
2001 286 0.81 2.849
s 2002 290 0.20 3.18
. 2003 290 0.93 2879
. 2005 233 0.91 2.66%
2007 248 0.23 2,56
Women
o 1005 134 0.83 2.04®
o 1997 103 0.93 3.33@
+ 1998 81 0.81 3.501
s 1999 101 0.94 2.66%
. 2000 98 133 4379
s 2001 114 0.93 3.6000
o 2002 107 0.92 4.15®
. 2003 105 0.99 3.51@
s 2005 172 1.16 3.46%
o 2007 163 0.89 2.94%
Pormgzal Adults — =5 km from an incmeration facility 24
(Lisbon)
« T 138 1.0 07 08 0.2-4.6M
s Ti 75 05 04 04 0.1-18®
. T 75 03 02 02 0.1-1.1%®
Adults — = 5 km from the mecineration facihity
(Lisbon)
e TO 29 15 0.6 14 0.7-4.2®
« T1 75 04 03 04 0.1-2.1%®
.« T 75 03 03 03 0.1-1.2®
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Table F2: Continued.

Blood He (ug/L) Hair Hg (mg'kg)
i . . Variation Variation
Couniry Additional information » . sD Pt (specilied by » n SD P30 Gpecifiedby  Ref
footnotes) footnotes)
Portugal Adults —total (Lisbomn)
(contmued) «  TO 167 11 0.7 0e 0.2-4.6%
s Ti 150 0.5 04 04 0.1-2.1™
« T2 150 03 03 03 0.1-12®
Adults — <5 km from the meineration facility
(Madeira)
« TO 53 09 10 03 0.1-4.4®
« TI 55 02 02 0.1 0.1-0.8®
Adults — =5 km from the mcineration facility
(Madeira)
« TO 55 07 03 0.7 0.1-18"
« Ti 53 0.3 03 03 0.1-1.3%
Adults —total (Madeira)
e TO 110 08 08 0.3 0.1-44%
« Ti 110 0.3 02 0.2 0.1-1.3®
United Kingdom __ Staff of the University of Glasgow 161 0.57 D48 047 0.04-3 867 235
Poland Men® drinking water from steel pipelines 22 0.224 0.192 26
Men® drinking water from copper pipelines T 0.167 0114
Men® drinking water from plastic pipelines 12 0.230 0.203
Women® drinking water from steel pipelines 35 0.176 0.122
Women® drinking water from copper pipelines 18 0.195 0.159
Women® drinking water from plastic pipelines 23 0.252 0.168
Total population 0.03-0.8%
Germmany Office workers in a harbour (administrative work) B4 22 03-04M 27
Ttaly Habitual consumers of fresh nma 10 T-44.0 T:15-93" g 06 14345™ 28
0415 0:13-85®
Controls ] T39 T:12.54®
0:2.6 0:0.8-40®
Germany Patients with health complaints and amalgam 27 T:128%  T082218% 29
fillings 037%  [0.17-0.50E%
0:091%  0:0.33-1436%
T:049%  T:030-0.81%
10387  10.19-0.59%7
00117 0:0.08-0.165

EFSA Journal 2012;10(12):2985 (Japanese version, translated by TI, MS, KE, KK, KM)




B £ dh 2 2HEBE (EFSA)

Mercury and methylmercury in food

Table F2: Continued.

Blood He (ngL) Hair Hg (mg/kg)
" . . Variation Variation
Couniry Additional information » n D PS)  (specilied by » n SD P30 Gpecifiedby  Bef
footnotes) footnotes)
Germany Healthy amalgam bearers 7 T1.19%  T-0.69-207%%
(contmued) I035®  [0.19-0406%
0:081% (0:0.28-1436Y
T:0519  T.0.36.0.78
L0367  1026.047%
0:0.127  0:0.05-02080
Healthy amalgam-free patients by T096®  T-058-187E%
[0.08%  L0.06-0.13E%
0:028% 00353171
T-0.16%  T:0.10-0.31€
L0.08®  L0.04-0.11%D
0:0.100  0:0.06-0.2180
Greenland Adults 162 30
Denmark 232
Gemany Adults (20-29 years) £ |
2010 457 09 07 08 02219
0.8%
2001-1010 4353 124 094 1.01 0232089
0.96%
United Kingdom __ Adults (16-64 years) 1216 1.13®@ 0264477 32
Sweden Adults (28-60 years) 28 T22 T14 T20 T:034.739 28 T:0.76 T-0.40 T071 T-0.082.0® 33
L1033 I0.23 [:0.35 L0-0.94% I:0.062 [0.030 L0060 L:0.010-0.12%
018 0:13 016 0:0.26-6.9 0:0.69 0:037 0:0.66 0:0.072-1.9®
T-0.650 T:0307 T.063% T.007-13%
0390 10260 L0370 L1102
0:0262 00169 00220 0:0.05-0.70%
TA41%  T26%¥ T40®  T04014™
[029%  Lo1g®  10.26% L:0-0.70™¥
0:38%  023%  036% (0:025.13%0

n: number of samples; u: mean; SD: standard deviation; PX: X percentile; Ref : reference; M: methylmercury; T: total mercury; I: inorganic mercury; O: organic mercury; TO: baseline; T1:

observation 1; T2: observation 2.
1: Rignell-Hydbom et al. (2007); 2: Airaksinen et al. (2010); 3: Brants@ter et al. (2010); 4: Sirot et al. (2008); 5: Pouzand et al. (2010); 6: Holcer and Vitale (2009); 7: Gibicar et al. (2006);

S:Hansen et al. (2011); 9: Madeddu and Sciacca (2008); 10: Cejchanova et al. (2008); 11: Diéz et al. (2009); 12: Schulz et al. (2007); 13: Majewska et al. (2010); 14: Becker et al_ (2008); 15:
Hruba et al. (2012); 16: Puklova et al. (2010); 17: Freire et al. (2010); 18: Gibb et al. (2011); 19: Bjérkman et al. (2007); 20: Hohenblum et al. (2012); 21: Bocea et al. (2010); 22: Guadacker et
al. (2006); 23: Morton et al. (2004); 24: Reis et al. (2007); 25: Bitchie et al. (2004); 26: Chojnacka et al. (2011); 27: Wegner et al. (2004); 28: Carta et al. (2003); 29: Melchart et al. (2008); 30:

Pedersen et al. (2005); 31: Karch et al. (2011); 32: Bates et al. (2007); 33: Berglund et al. (2003).
{(a): geometric mean;
(b): minimum-maximum;
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(c): P10-P90;

(d): P3-P95;

() maximum;

(f): P95;

(g): P25-P75;

(h): P90;

(1): P33-P67;

(i): concentration in plasma (ug/L);

(k): concentration in erythrocytes (ug/L);
(I): concentration in erythrocytes (ng/z);
(m): concentration in serum (ug/L):

(n): standard error;

{0): concentrations calculated as the difference between total He and inorganic Hg;
(p): students.
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Table F3: Overview of mercury concentrations in the European population m nails.

Mercury and methylmercury in food

Fingernails He (mg/ks) Toenails He (mg/ks) Reference
.. . . Variation Variation
Couniry Additional information m p SD PS0 (specifiedby . p SD P50 (specified by
footnotes) footnotes)
Ukrame Pesidents of Horlivka (geological and mdustnal sources 31 041 031 0.01-2.63™ 3 033 031 0.00-1.14% Gibb et al (2011)
of environmental mercury}
Ukraine Residents of Artemivsk (city outside the mercury- 28 01% 0.09 0.00-1.18® 26 012 011 0.00-0.58™
enriched area)
Ukaine Total 9 03 02 0.00-263% 57 0325 0.18 0.00-1.14%
Norway Deceased adults, elderly and very elderly (47-91 years of 29 0.28 0.214 0236 0.067-0624%  Bjorkman et al
age) {2007
United Kingdom  Staff of the University of Glasgow 135 024% 0.02-2.49@ 1355 018%™ 0.02-1.279 Morton et al. (2004)
United Kingdom  Staff of the University of Glasgow 155 032 030 023 0.02-2 49% 153 024 0.19 0.1% 0.02-122% Ritchie et al. (2004)
France Healthy voluntesrs 130 029 0.06-0.837 Goullg et al 2009)
50 020 0.09-0.56 30 0.16 0.07-0389
n: number of samples; p: mean; SD: standard dewviation; PX: X™ percentile.
(a): geometric mean:
(b): muinmum-maxinm;
(c): P10-P9O0;
(d): P5-P95.
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Table F4: Overview of mercury concentrations in the European population in urine.

Urine He (nz/T)
Couniry Population n n <D P30 '[;l; ::E:;?:r}' Reference
footmotes)
Poland Healthy chuldren 20 21 1.0 1.0 0.25-4.8% Kahima-Czaplnska et al. (2011)
Spain Male adults 35 0060 Castafio et al. (2013)
Female adults 130 13108
Total 163 12382 1.19% 0.43-3.30E2
0.56-2.72(=2
Czech Republic Children Puklova et al. (20107
o 1996 435 0259 2 5400
. 1997 3a7 0.3g@® 2 56E8
« 1908 399 027@ 42008
. 1999 393 0.28® » 4059
« 2000 384 0.35% 31568
« 2002 349 0439 3 948
« 2003 270 0.2s@ 4 462
« 2006 364 0269 2 19E8
« 2008 312 0.16% 1012
Germany Chuldren 1354 0.10% =0.1 0519 Schulz et al. (2007)
Gemmany Children (age 0-11 years) 510 =02 128 Wilhelm et al (2006}
Germany Children (3-14 years) 1734 0. 19'r ) =0.1 =0.103 Becker et al. (2008)
=0.1%
Germany Children (9-11 years) Link et al. (2012}
. 1996/1997 1324 0.78 1538 0.23 =02-319@
. 1998/1999 1255 0.59 143 020 =223
« 200072001 1276 0.57 401 =02 =0.2-1.6@
«  2002/2003 510 031 0.62 =02 =02-12@
o 200472005 442 0.24 047 =02 =(.2-0.8®
«  J00R/2009 1294 0.13 024 <02 =0 2-=02®
Ukraine Residents of Horlivka (geclogical and industrial sources of environmental Hg) 31 0.13@ 0.15% 0-0.51%F Gibb et al (2011)
Residents of Artemivsk (city outside the mercury-enriched area) 30 037¢ 0.26% 0.09-1 288
Total 61 027® 0219 0-1.28&R
United Kingdom™ ~ Adults 78 1129 0539 =10D-13.47%9 " Tevyetal 2007)
United Kingdom Staff of the University of Glaszow 163 0.67°F 0.05-7 4508 Morton et al. (2004)
Czech Republic Men Puklova et al. 20107
. 1996 247 0619 2 792
o 1998 294 0519 27083
« 2000 275 0639 52369
. 2002 251 0.4_1':?-' jjg(_iﬂ
« 2003 246 0.63® 403E9
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Table F4: Continued.

Urine He (ug/L)
Couniry Population n u 5D Ps0 {;:J :":E?;?J." Reference
footnotes)
Czech Republic « 2003 163 0.84% 3138 Puklova et al. (2010)
{contmued) s 2007 170 0.90%® 47268
Women
o 1994 114 1298 4 668
© 1o 73 0.99€ 32769
o 2000 24 0.90® 7078
« 2002 24 1.05® 118168
200 7 1099 105260
o 2003 113 2138@ 10378
e 2007 109 157 835569
United Kingdom Staff of the University of Glasgow 163 1.19% 121% 0809 =0.02-7.45"F Bitchie et al. 2004)
Germany Office workers in a harbour (adnumstrative work) 24 0.79 014288 Wegner et al. (2004)
Italy Habitual consumers of fresh tuna Iy 6.5% 1.8-21.5% Carta et al. (2003)
) Controls n 134 0.3-5302
Italy General population™ 203 128 =L0OD-16 258 Jarosiska et al. (2008)
Poland 160 022® <LOD-19.3%
Sweden 215 0219 =10D-9.6%8
Germany Fesidents bving on a haghly contammated grounds 28 0.08® =0.05 =0.05-0.47 Ewers et al. (2004)
Controls by 0.2% 02 =0.05-1.4%
Germany Patients with health complaints and amalgam fillings 27 0.40 0250859 Melchart et al. (2008)
Healthy amalgam bearers 27 0.7 0.20-0.54 1
Healthy amalgam-free patients 27 0.16 0110259
Germany Adults (20-29 years) Karch et al. (2011)
2010 461 02 042 01 0.1-10@
0.1%
1997-2010 3810 0'4,] 0.63 018 0.03-1.49@
0.2
Sweden Adults (28-60 years) 28 T:19® T-2.0® T-13% T:0.12-10%8 Berglund et al (2003)
I19% [2.1® I1.2% 1:0.12-11%%
0:0.013% 00128 0001289 0002352
n: mumber of samples; u: mean: SD: standard deviation; PX: X™ percentile.
{a): geometric mean
(b): minimum-maximum
(e): P10-P90O
(d): P5-P93
{(e): maximum
(f): P95
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GLOSSARY AND ABBREVIATIONS

GLOSSARY OF FISH SPECIES

Mercury and methylmercury in food

English name

Latin name

Anchovy Engraulis Cuvier spp.

Barbel Barbus Cuvier spp.

Barracuda Sphyraenidae

Bass Morone Mitchill spp.

Bomnito Sarda sarda Bloch

Bream Diplodus Rafinesque spp. (old name Charax Scopoli spp.)

Capelin Mallotus villosus Miiller

Carp Cyprinus L. spp.

Char Salvelinus L. spp.

Cod and whiting Gadus L. spp.

Dentex Dentex Cuvier spp.

Dories, John Dory Zeiformes (order), Zeomorphi

Eels Anguillidae

Flounder Plarichthys flesus L.

Garfish Belone belone L. and Belone acus Risso

Grey mullet Mugil L. spp.

Grenadiers Coryphaenoides spp.

Grouper Acanthistius Gill. spp., Ephinephelus Bloch spp., Mycteroperca
Gill spp., Mycroperca Gill spp. and Serranus Cuvier spp.

Gurnard Triglidae

Hake Merluccius Rafinesque spp.

Halibut Hippoglossus Cuvier spp.

Herning Clupea L. spp.

Lizardfish Saurida Valenciennes spp. and Synodus L. spp.

Lophuiformes (syn. Anglerfish)

Lophiiformes Garman (order)

Luvars

Luvarus imperialis Rafinesque

Mackerel Scomber spp.

Mackerel and Jack Mackerel

(except Scomber) Carangidae

Meagre Sciaena L. spp.

Perch Perca spp.

Pike Esox L. spp

Plaice Pleuronectes L. spp.

Rays Rajiformes (syn. Hypotremata) (order)

Redfish Centroberyx Gill spp. and Centroberyx affinis Glinther

Roach Rutilus Rafinesque spp.

Salmon and trout Salmo L. spp.

Sardmne and pilchard Sardina Antipa spp.

Scorpion fish Scorpaenidae

Sea bass Morone labrax L., Dicentrarchus labrax L. and Morone
saxatilus Walbaum

Sea catfish and wolf-fish Anarhichas L. spp.

Selachoidei or sharks Pleurotremata (svi. Euselachii) (superorder)
Alosa Linck spp., Hilsa Regan spp. and Ethmalosa fimbriata

Shad Bowdich

Smelt Osmerus L. spp.

Sole Limanda Gottsc spp., Solea Quensel spp.
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English name Latin name

Sprat Sprattus spratius L.

Sturgeons Acipenseriformes Berg (order)
Swordfish Xiphiidae

Tuna Thunnus South spp.

Turbot Scophthalmidae

Weever Trachinidae

Whitefish Coregoniis spp.

Wrasse Labridae Cuvier
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ABBREVIATIONS

i
AA
AAS
ADHD
AFS
ALA
ALAD
AMI
ANA
AT
ATSDE
BAEPs
BMD
BEMDL
BMI
BMRE
BP
BSID-II
bow.

CE
CEN
CHD
CI

CONTAM Panel

CPT
CPT-HRT
CRM
CSF

v
CWV-AAS
CWV-AFS
CVD
CY

CZ

DBEP
DCM Ut
DDST
DE
DHA
DK

DPA
dw.
EFSA
EPA
ERP

ES
ET-AAS
EU
FAPAS
Fe

FI

FR

Mercury and methylmercury in food

Mean

Arachidonic acid

Atomic absorption spectrometry

Attention Deficit Hyperactivity Disorder
Atomuc fluorescence spectrometry
alpha-linolemc acid

o-aminolevulmate dehydratase

Acute myocardial infarction

Antinuclear antibodies

Austnia

Apgency for Toxic Substances and Disease Registry
Brainstem auditory evoked potentials
Benchmark dose

The 95 % benchmark dose lower confidence linut
Body mass index

Benchmark response

Blood pressure

Bayley’s scale of infant development-IT

Body weight

Coronary event

European Commnuttee for Standardization
Coronary heart disease

Confidence interval

EFSA Scientific Panel on Contanunants i the Food Chain
Contimious Performance Test

Contimious Performance Test-Hit Reaction Time latencies
Certified reference material

Cerebrospinal flud

Cold vapour

Cold vapour atomic absorption spectrometry
Cold vapour atonuc fluorescence spectrometry
Cardiovascular disease

Cyprus

Czech Republic

Drastolic blood pressure

EFSA Dietary and Chemmical Momtoring Unit (former DATEX)
Denver Development Screemng Test

Germany

Docosahexaenoic acid

Denmark

Docosapentaenoic acid

Dry weight

European Food Safety Authority
Eicosapentaenoic acid

Event-related potential

Spain

Electrothermal atomic absorption spectrometry
European Union

Food Analysis Performance Assessment Scheme
Iron

Finland

France
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FTII

GC
GC-ICP-MS
GC-MS
GC-pvyvro-AFS
GM

GR

GST

HDL

IQR

JECFA
LA

LB

LC

LCD
LCPUFA
LDL

LF
LOAEL
LOD
LOQ

Lu

v
M/MeHg
MB
MCDI
MDI
MeHgCvs
MI

ML
MEL
MS

MT

Fagan infantest

Gas chromatography

Gas chromatography inductively coupled plasma mass spectrometry
Gas chromatography coupled with mass spectrometry
(Gas chromatography - pyrolysis atomic fluorescence
Geometric mean

Greece

Glutathione S-transferase

High-density lipoprotein

High frequency

Mercury

Elemental or metallic mercury

Mercurous cation

Mercuric cation

Mercuric chloride

Mercuric oxide

mercuric sulphide

Home Observation for Measurement of the Environment
High-performance liquid chromatography

Hazard ratio

Hit Reaction Time latencies

Heart-rate variability

International Atomic Energy Agency

Inductively coupled plasma atomic emission spectroscopy
Inductively coupled plasma mass spectrometry
[norganic mercury

[mmunoglobulin

Institute of Geophysical Exploration

Intelligence quotient

Interquartile range

Institute for Reference Materials and Measurements
Italy

Joint FAQO/WHO Expert Committee on Food Additives
Linoleic acid

Lower bound

Left-censored

Liquid crystal displays

Long-chain polyunsaturated fatty acids

Low-density lipoprotein

Low frequency

Lowest-observed-adverse-effect level

Limit of detection

Limit of quantification

Luxembourg

Latvia

Methylmercury

Middle bound

MacArthur Communicative Development Inventory
Mental Developmental Index

Methylmercury L-cysteine complex

Myocardial infarction

Maximum level

Maximum residue level

Mass spectrometry

Malta
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N

n'a

nr.

n-3 LCPUFA
n-6 LCPUFA
NaBEt,
NaBPr,
NAS
NADPH
NBAS
NBNA
ND
NHANES
NIST
NL

NO
NOAEL
NOEL
NRC
NRCC
NRL
O/OHg
OR

Pb

PCB
FDI
FND

PT
FTFE
PTWI
PX

EiD

RO
RONS
ER

I
SACMEQ
SEP

5.C.
SCDNs
SCDs
sD
SDANN

Se
SE
SES
sI
SK
SEM
TDS
T/THg
TSH
TWI
UB

Number of samples/results/participants/surveys
Not available/not applicable

not reported

n-3 long-chain polyunsaturated fatty acids

n-6 long-chain polyunsaturated fatty acids
Sodium tetraethylborate

Sodium tetrapropylborate

National Academy of Sciences

Nicotinammde ademine dinucleotide phosphate
Neonatal behaviour assessment scale

Neonatal behavioural neurological assessment
Not detected

National Health and Nutrition Exanunations Survey
National Institute of Standards and Technology (USA)
the Netherlands

Norway

No-observed-adverse-effect level
No-observed-effect-level

National Research Council

National Research Council of Canada
National Reference Laboratory

Organic mercury

QOdds ratio

Lead

Polychlorinated biphenyls

Psychomotor Developmental Index

postnatal day

Portugal

Polytetrafluoroethylene

Provisional tolerable weekly intake

X™ percentile

FEeference dose

Fomania

Feactive oxygen and mitrogen species

Eelative risk

Spearman correlation coefficient

Southern and Eastern Africa Consortium for Monitoring Educational Quality
Systolic blood pressure

subcutaneous

Sevchelles Child Development Nutrition Study
Seychelles Child Development Study

Standard deviation

Standard deviation of the average R-RE intervals calculated over 5-minute
periods

Selenium

Sweden/Standard error

Socio-economic status

Slovenia

Slovakia

Standard reference material

Total diet study

Total mercury

Thyroid stimulating hormone

Tolerable weekly intake

Upper bound
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UBA Umweltbundesamt

UK United Kingdom

US-EPA United States Environmental Protection Agency
USA United States of America

VLF Very low frequency

VEM Visual recogmition memory

WOW. Wet weight
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