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Abstract: Human exposure to methylmercury(MeHg) via fish consumption was evaluated by analyzing MeHg concentrations in seven kinds

of freshwater fishes and five kinds of marine fishes in Guangzhou. The results indicated that the MeHg in fish muscles ranged from 2.39 pg-

kg™ to 349 pg-kg™, with an average of 43.4 wg-kg™. The MeHg concentrations in fishes of different feeding habits decreased as carnivorous>

pantophagous>herbivorous, which may be due to that they are in different levels of the food chain. The MeHg concentration in the muscle of
marine fish was higher than that in the freshwater fish. The MeHg concentrations in fishes from Guangzhou markets did not exceed the maxi—
mum allowed level set by domestic or abroad organizations, and were comparable to those in fishes from other domestic markets, but signifi—
cantly lower than those in the wild fishes. Via fish consumption, human were exposed to MeHg with a range value of 0.035~0.087 pg-kg™-d™*

(bw) and an average of 0.050 g -kg™'-d'(bw),which were lower than the reference dose(RfD)(1.1 pg-kg™+d™ ) established by US EPA

and the provisional tolerable weekly intake(PTWI)( 1.6 pg-kg™) by WHO/FAO. In Guangzhou, human exposure to MeHg via fish consump—

tion was relatively low, but attention should be paid to the quantity and frequency of special fishes consumed by the susceptible people, chil—
dren in particular.
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JLBIREAERM: Hg Hhag™, 20 4 50 2R &4 7E H
AR RIS MeHg H1%

H A X Hg MBS 84 H 7 SR (THg)
b, B FELFIS Y E X He AFRE I BR AL 0
FEC9 & F R f MeHg 2 2K EFIA B A MeHg
TR AR ST AR 0, Bk = A b X K R VR = & L
LRI, B FROK BB R EE  BER BT A,
Al B Bk = A b X TR &35, BEIRTEFER K, A
Hg EEH, 5T —HX 9 MeHg & & & Ak
BBRKFEAEEERE L,

1 #REFZE

1.1 #EmRREFMTALE

2010 4F 1 AZE 8 A, BBU MNTTA kR K™
W MESE T (K E K % X EE
FETT KA X 5N T A ) AR T ) W S Bt Ak
fadt 12 Fp, ARk fa 358 £ (Carassius carassius )
8 £ (Cyprinus carpio) i 1 (Aristichthys nobilis ) \ Bt
£#1. ( Ctenopharyngodon idellus ) . K 17 2451 (Micropterus
salmonides ) %% . (Cirrhinus molitorella) . JE B &
(Oreochromis niloticus ); ¥ 7K ff$5 428 . ( Nemip-
teus virgatus ) . 3¢ [E £1 f1 (Sciaenops ocellatus ) V) 1
(Lepturacanthus savala) . %8 ( Pampus argenteus ) F1K
# 1 (Pseudosciaena crocea) , 33196 B, L3 1,

AN E AR E MR, B G, FE R 2K
Phge, RGN T F SR, & RO AILPY o X RAMA
R, A3 A TE AR TR R B ITEZY 20 mm
ORI NESRIZAS S e AN W% N cp = e e = e £ )
P, 28 AR R4S T -20 COkAR PR AE. BURE T2 AL

FRE D R AR 554 Hg b7 B0 00 B 428 o SR HEA T 1
HAE,
1.2 RS

1.0 pg-mL'MeHg %5 ¥ (Brooks Rand LLC, Seat—
tle, WA,USA). F # 15 #E # 4 DORM -3 (NRCC,
Canada) .NaBEt,( =98%, Strem Chemicals, USA ) #5715
2 (=99.5% ,Merck , Germany ) . ¥7  BR 40 ( =99.0% ,
Merck , Germany ) KOH (=85.0% ,Merck,Germany) .
FEE (=99.9%,Merck,Germany ), 18 MQ -cm 417K
(Millipore /3] Milli-Q #l4&,USA ),
1.3 HmarsbiE

HEFFRE 0.1~0.3 gOKE# 2] 0.000 1 g) M AL
0.05~0.08 g AT AL R 25 mL fY Teflon T4 {LAEH,
i 2.5 mL25% KOH/CH;0H &K , TEHLAR P 65 Chnfk
254 h, 885 4 CH:OH '€ A% 23 mL, #5 R
L4 HEmBLERS T

TR M AL AR IR (1-Chem , USA) il
ALy 40 mL AR, SRIEARUIA 300 WL FPERR/FT R
PRGNS WA W (30 WL E AR TH IR 40 wl 1% NaBEt,
VAW, IR AK e B, A A TR, B E
BN 15 ming Z3ArALER R4 B 5 MeHg Il % 434X
(MERX, Brooks Rand Labs,USA), {Y#$46: Ul FR (IDL)
4 0.002 ng- L™,
1.5 RERIES REHEH

PE & B TE 0~200 pg L7 JEFE A 7 SbRiET
Ve R LMK R (R>0.999) . B IKFHIE 10%H97%
EARL R, 25 K H R MeHg, (B T 4% MeHg
LRI 5%, S aE RIS B1H ; 10% 5 AT
TS, BB AR 22 <10% . bR S Y R

®1 EXHRELRER

Table 1 Basic information of fish samples

FREHR SR/ 1R /kg i fem ot HEVE S M P31
e 10 0.44+0.16 27.3+3.61 REH AN =5 E WK
e 4 0.52+0.18 30.6+3.20 REH JRA 2 WK
e 3 1.86+0.34 50.9+5.31 etk AN S WK
Hifh 8 1.26:0.41 46.1+4.24 A HUR B a2 WK IRAE

I 10 0.40£0.25 27.1£5.02 HEH th FRmk Yok R
Wt 7 0.41+0.23 32.746.66 etk A2 WKFHE

RE P 7 0.45+0.14 27.3£3.05 etk S WK TR
S 10 0.29+0.15 27.7+5.20 At PR h = PR Zi v
Edlan::! 0.5320.07 31.5+1.41 [Sfey PR h = K TR
i) 0.58+0.35 77.3:12.88 Ay GAN B BT
=] 12 0.34+0.02 19.7+0.83 Fea R RS KSR
Kt 10 0.46+0.03 25.6+0.52 ARy NS birR 1 k1
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DORM-3 i Fib— 4l M i & , MeHg Yl 2 45 5%
SHHEEAE 9 (95.5 +8.5)%(n=6),

2 HRESH

2.1 &AlRERAF MeHg FEKF

I TS 12 Fh W28 MeHg 5 217 00 WL
1, fa ) MeHg & &=L 2.39~349 pug-kg™, H AR
7k MeHg &5 BTEEIN 2.39~63.2 pg kg™, MKAN
15.7~349 pg-kg WK 2 Hh K O BT MeHg V-39
B, N 43.1 pg-kg', A MeHg P& ERK
fi&, H 627 pg-kg; WKAFELMA MeHg F B
=, BHEEERERAR, BWESHIHR 157 pg kg #130.0
pg-kg's HE 1 H[FH,7 gkt pilita g 2
% k2 (6] MeHg & 2 Z R8N, i K02
it ff0 A B2 5 5 R AR R AR B AR L 6
A A LA MeHg & BAHIT, WK FA2E MeHg
T REARE TR,

HAET, EWNXTR A MeHg FBFIE HEE
DO | A [R) M X [RIFp £ 28 A9 MeHg & 857 L L
20 ST WAETLAIR A iz ] B A fa 2 MeHg 7%
BB S THE A, RNz T fERX 3 &£ A N
WA Hg {55, H B R KR K, BRA
F B MBI, EETERRT M 05 SR
X A7 fa MeHg S EAHZA K. A FARBEZREH
AR, FEICA R
22 ®im&a AR MeHg EE/KFRE R

MWEHRE (E 2), RFEE MM MeHg & 87K

90T Yok

AR

300,

MeHg 4 &/pg-kg™
8

®2 BNAREMEAEEER MeHg FELLE
Table 2 MeHg concentrations in fishes from

different domestic markets

WX 128 MeHg ¥{H/pg kg HAtf= B

il WEfa R G AESRIE CREERTRE

IoMTTY 847 122 627 30 TEf  20104F
G| #=81p ] 376 486 1395 Tiffa 2006 4
BETRE 261 123 187 Wi 2007 £
LT E¥E 140 81 50 BprEfm 1991 451
WAEL 100 102 R 2004 450
RBEEIE ] 240 480  Hpd:fm 1990 4
BEREKE 90 Bprefn 2010 4509

FARYCH R > Zemth > R ATEYEEAR
FIA 5 AR EA1Z 0 MeHg & B IW2ZER . 281
FERY, AT R EETUm A P B4k S LLAL TP
R BRI R R S BTER N B 4 MeHg ™,
MAERKIREDRE , K E LA MeHg & 8 54 b
T HOKEA(E 1), KEaZ A ERFREK,
FEHRINETHIER A RYEE, BA 5 ESE MeHg,
R OK B — M DISREEO 3, R KA IR, B EEE
BAABIR, RYUANT AR AR ST, A5 EE
MeHg, [F]H 5 7 4= MeHg #9214 (AnE oK 7K ki
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Figure 1 MeHg concentrations in muscles of freshwater and marine fishes
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residue level, MRL) 8% & /= PR & (maximum level , ML)
AT KR ETS YA ARA BEN
o 2005 4F, REAE(E S5 LR E)(GB 2762—
2005 ) %t E ) MeHg FRuEd#tAT 7 BT, AERE
28 KA G FRAE R 500 ng-kg™, PR
{54 1 000 pg-kg™'s EEEMHZHIEE R (FDA)
FE fa ik MeHg FREFREN 1 000 ng-kg™, 3 E FRK
PR A AR AERIFE N 1000 ng kg™, HAt
A E] B IR R 500 g kg9, Z BB T E N
SMRUE, TN IX 2R LPY MeHg & &30 R 2.39~
349 pg kg R TIX SEARIE,
3.1.2 AR m R XSG

T VAl MeHg X A RTETEfEF , 6 H T =]
HHEERBRIERAIIEA MeHg & :

EDI=CxM/BW
X :C H AT MeHg R EE M HBANEBREMA
&, BW R A SR A R A I B AT R (R E
M RE SRS, THE B 18 K8 T ik E MeHg
HIARE 3),

=]
N
W

WHO/FAO #7£8) PTWI {H
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Figure 3 Methylmercury intake via eating fish in different ages
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FDA #1 EPA #1377 MeHg & A 2% 7| & (reference
dose,RID) , 5 DAL (WHO) FIER & ER B 5K
WHR (FAO) BREHIE T BRI TR ZHAE
(PTWD), XPANIRERCH EIFRA AR MeHg 2 55
BERR 1, 1972 48, WHO AR BUR N & &
MeHg SRVF ARG 3.3 g kg™ o 2003 48, Bk
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Figure 2 MeHg concentrations in muscles of fishes with different feeding habits
=3 BAERSALZINE MeHg RRFIRZBAE
Table 3 Proposed provisional tolerable intakes of MeHg from different countries and organizations
SRR AR AR ARZRRAR
B 154 AR T30 A 1.6 pg-kg ' (YT 0.23 pg- (kg-d)?)
HA eSS i A I H AR ZSREAR 0.4 pg- (kg+d)?!
E: S| BRI AT B 1.6 pg-kg' (YT 0.23 pg- (kg-d)™)
*H FDA/EPA MHLE EPA 528 RID: 1.1 pg- (kg-d)™
WHO/FAO fafk MeHg &2 50 PTWI: 57 1.6 pg-kg' (2 F 0.23 pg- (kg-d)™)
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BB MBI %K% 52 (JECFA ¥ MeHg ) PTWI
{EH 3.3 pg kg FEZE 1.6 pg-kg's 1995 4, 3£ [F EPA
BiTT RID fBEEE (BMD), FH#E 5 H @ i Tk &
ANE) MeHg H A RBREN 1.1 pg-kg?+-d'. % 3
FIZE T 43 E K S L E B MeHg B KA K Z 1%
N

H & 3 WA, BEE IR A3, ARl B AR
AR MeHg & 2 BAE TR, JLE (2~5%)K
MeHg % A B & & , 5 0.087 wg-kg™-d, & T WHO/
FAO &€ B R AT A Z AR (0.23 pgrkg™-d™),im
fKF 35 E EPA H3TH RID H(1.1 pg-kg'-d"), HF
ILE R 5 % MeHg B2 U, HAR AR
FIER A9 MeHg 320 5 | —E K
3.1.3 JMNE AR

B AR AREXT MeHg B 2R BEAR R, AR
EPA #3TH#) RID {E(1.1 pg-kg™-d™),7HE T AR
FAE S B AFE R R M T 4 FARRMER Al B &
KRELBAR, HEK4FH, JLE(2~5 ¥ )X MeHg
EHERERSNESLATE HNERARER 220 g,
HAAER B AR & AR AR KT 300 g, X Fsk
ABEF R R E ARSI,

R 4 fKkiE WHO/FAO FRIETTEM A RFREAR
BHAREEKE (kg)
Table 4 Daily maximum amount of eating fish for different ages
according to WHO/FAOQ standard(kg)

- FifBE/a
2~5 6~17 18~44 45~59 =60
B 5.61 7.84 8.84 104 7.95
KOBgs 082 1.14 1.29 1.50 1.16
=] 1.17 1.64 1.85 2.17 1.66
&Lk 0.22 0.31 0.35 0.41 0.32
4 #Hig

(DS T 12 Fifa I 9 MeHg & B3 R 2.39~
349 ug-kg™, FIETLE R 6.27~157 pg kg, FIEA
8 A H AR MeHg & BAHY , mE T2 544K
R EFA: £ MeHg S8,

()RR EHE K MeHg & B/K-HRUCH P EHE>
FEMSEEN, STFEVEEARIFNRETXME
B2ER, NEKAERE , /KA MeHg & &
SR EE TRk A,

(3))JH 7 i fi H MeHg A9 350 A s (B 351
FHE NS EATIRE, [FIRE S 2 MeHg A B

AR T AR, M T B R E i MeHg REBEAL S
YL, B LE U A B R e MR A AAR R
ErlE—EEE.
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