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Tab.1 MeHg concentration in different tissues (muscle, liver, intestine), whole-body length and body weight of farmed fish

IR TRIRIE/ (ng/g dw) (FIME S TE )

SRE it Fhsk HE/R MeHg concentration (mean & range) éf/ lcm ﬁi},ﬁ?/ g
Lo . . . — N whole ody
sampling sites feeding habit fish species no. WA T [ 7 Jength weight
muscle liver intestine
THIZ (QY) Aefr e AT S 3 26.28 6.25 15.83 21.33+0.86  167.00+24.66
Qingyuan Oreochroms mossambcus (22.56~32.63) (1.91~16.04) (4.24~20.48)
A (FS-A) iRty Hifh 6 41.17 8.98 3.11 22.40+1.40  186.96+41.61
Foshan-A Ctenopharyngodon idella (32.93~49.10)  (6.40~13.80)  (1.42~4.70)
Aefr RS IEfM 6 20.34 14.74 247 21.00£0.81  236.84+32.34
O. mossambcus (12.36~29.16)  (10.66~22.24)  (0.78~4.39)
R fiff 3 5.53 7.44 221 23.20£1.07  209.01+34.01
Cyprinus carpio (2.44~9.83) (6.19~8.18)  (2.00~2.41)
W 5 6 43.60 38.90 5.98 19.90£0.82  131.92+29.44
Siniperca chuatsi (6.16~104.00)  (30.84~51.50) (3.03~14.65)
W PR 6 115.71 28.27 22.06 23.40£2.42  225.02+90.76
Oxyeleotris marmorata (73.92~154.20) (17.40~40.07) (6.33~36.94)
1B (FS-B) Sy B R 10 3.09 423 221 19.80£3.40  174.58+79.70
Foshan-B O. mossambcus (0.26~7.41) (1.43~7.81)  (0.21~4.94)
#1liC (FS-C) Hefr i 6 66.22 6.78 12.90 21.28+1.73  129.17+16.44
Foshan-C Pelteobagrus fulvidraco (53.05~39.97) (2.23~18.55) (6.41~15.65)
WE {5 4 96.66 4,57 2.89 29.48£0.99  528.00+42.97
S. chuatsi (51.86~125.67)  (2.59~5.81)  (0.21~6.44)
W K1 py 5 94.38 2.83 7.14 26.22+123  374.00+34.41
Micropterus salmoides (62.80~172.08)  (0.33~7.41) (4.05~11.16)
W Ly il 3 2931 0.44 0.82 3543+1.16  595.00£93.36
Channa argus (25.63~33.31)  (0.37~0.54)  (0.60~1.24)
16465 (HD) fizRcy Hiff 6 30.85 3.74 3.34 58.60+1.42 1527.50£160.98
Huadu C. idella (20.13~37.22)  (1.36~4.76)  (0.91~7.16)
P fi 5 70.32 2.77 5.11 37.90+0.59  610.00+49.19
Aristichthys nobilis (29.92~134.31)  (1.02~5.51)  (0.18~11.75)
Sy RS IR 6 54.61 3.78 15.12 22.10£1.61  281.70+55.13
O. mossambcus (9.10~127.58)  (0.05~13.96) (2.17~36.31)
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R -
FILIRIRE/ (ng/g dw) (FE K S ) . .
THE i Tk MR R MeHg concentration (mean & range) éJLht/lcm ﬁgt))ﬁc{E/ g
sampling sites ~ feeding habit fish species no. WA WERE Wit IZn(g)tg weoig}lllt
muscle liver intestine
FH (PY) LizR=Y LN i) 5 21.38 2.32 1.51 43.10+1.86 975.00+121.12
Panyu C. idella (17.72~24.61) (0.75~3.66) (0.25~2.89)
Ifr g ki 6 126.34 17.02 7.49 28.10£4.20 265.83+116.94
P. fulvidraco (66.33~194.82)  (4.06~22.12)  (3.25~10.81)
*E WS AEfA 10 29.01 10.92 6.59 27.13+£3.94 523.50+185.41
O. mossambcus (9.93~54.95) (2.84~20.78)  (0.55~13.67)
R B s, X R fi 5 17.12 1.76 1.00 31.40+3.70 323.33+118.84
Ictalurus punctatus (13.74~18.75) (0.09~4.79) (0.14~3.07)
A R 6 68.28 13.29 3.72 24.80+0.80  280.00:24.50
M. salmoides (43.13~106.40)  (4.52~34.45) (0.82~8.21)
R i 6 35.24 5.40 5.40 31.00+3.83 414.17+141.99
C. argus (24.78~41.90)  (0.54~11.21) (2.70~9.92)
A& % 5 163.65 79.23 23.80 22.60+£3.40  226.00+96.61
S. chuatsi (152.31~189.52)  (63.79~118.55)  (10.75~43.43)
#5E (DG) *E s f 5 92.89 1.39 11.46 26.40£1.02  123.76£17.60
Dongguan Anoplopoma fimbria (70.52~134.66) (1.23~1.47) (2.75~16.85)
R i 3 269.71 62.99 124.85 26.00+£1.84  326.69+63.72
A. nobilis (212.56~324.86) (34.28~107.16) (76.18~199.16)
Ry WMNBE 6 49.74 75.62 13.01 15.10£1.93  52.67+17.84
Australia grouper (25.24~66.65)  (41.06~108.00)  (6.35~18.00)
W BRRIE Y 5 291.65 179.17 49.30 21.90+£0.94  123.01+20.94
O. marmorata (259.35~331.27) (126.57~249.32) (28.38~83.30)
il (ZS) LizRcY il 1 6.58 4.23 2.70 46.70 1440.00
Zhongshan C. idella
lizREy i 4 69.98 48.86 75.53 16.20£2.55  46.05+25.16
Cirrhinus molitorella (18.53~120.27)  (35.76~71.81) (33.38~107.41)
R i 3 70.57 13.67 7.87 36.9+1.78  615.00£53.07
A. nobilis (27.54~154.21)  (4.30~23.03) (7.28~8.77)
B il 1 22.53 0.42 9.60 30.00 450.00
Carassius auratus
R 5 6 72.06 32.92 29.96 22.20+1.43  209.17+38.99
S. chuatsi (40.88~105.86)  (12.93~67.44)  (6.12~43.03)
RSy = PR YE 6 82.63 147.51 32.98 23.60£2.82  247.50+87.02
O. marmorata (33.86~161.74) (130.33~162.22) (19.05~48.86)
BRG] (DM) I WS dEfA 6 16.17 5.84 15.86 24.60£1.41 370.00+113.06
Doumen, Zhuhai O. mossambcus (8.77~30.08) (2.61~17.91) (2.20~53.33)
I fiy 6 48.06 3.46 5.84 20.80+£1.04  172.50+29.40
C. auratus (41.36~56..00)  (1.29~5.91) (1.64~8.94)
e HRfA 4 46.65 6.29 8.26 20.60+2.15  86.25+20.73
P. fulvidraco (41.15~56.25) (3.92~9.10) (4.24~13.97)
*E i i 6 8 54.00 6.86 7.06 19.60£1.70  172.50+38.89
Acanthopagrus latus (45.31~62.57) (3.25~10.08) (7.05~11.27)
Y W 4R 4 4423 17.08 9.64 21.80+£1.16  265.00+42.28
O. mossambcus (33.81~50.47)  (6.43~31.92)  (7.11~12.14)
e B i X R i 8 5.83 3.89 0.71 27.10£3.40  201.25+72.27
L punctatus (3.48~8.17) (2.06~5.15) (0.02~1.17)
AREY ety 6 24.48 6.50 5.39 18.90+4.03  103.33+61.28
Lateolabrax japonicus (18.07~31.67) (1.59~12.89) (3.09~8.11)
A = BER I 4 190.47 16.22 33.37 26.70£1.65 237.50+55.73
O. marmorata (169.97~238.66)  (1.66~28.65)  (11.36~57.28)
TLITE L (TS) e Rl 2 6.24 0.22 0.29 44.40+1.10 1500.00+300.00
Taishan, Jiangmen C. idella (1.84~10.15) (0.12~0.33) (0.07~0.69)
T BT 5, X R fi 7 21.78 0.60 1.11 24.5742.77  161.43+54.49
1. punctatus (17.58~26.57) (0.22~1.39) (0.25~2.90)
A B 6 87.31 6.63 26.85 7.76+0.94 7.55+3.10
S. chuatsi (67.99~99.54) (4.77~8.72) (3.25~57.22)

VE: NPT R A BT (Scortum barcoo) (O)FVERET (Bidyanus bidyanus) ()44, dwNT &
Notes: Australia grouper is hybridized by Scortum barcoo (&) and Bidyanus bidyanus (), dw is dry weight
o E K 2
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Tab.2 MeHg concentration in different tissues (muscle, liver, intestine), whole-body length and body weight of wild fish

MeHgi#Z (ng/g dw) (518 K3 )

SERE ik Fhk B/ MeHg concentration (mean & range) %f}?/lcm ﬁ:liﬁd%/ g
sampling sites  feeding habit fish species no. JiIN%] I Wi ;antﬁ W:ig{lt
muscle liver intestine
AR (HY) JizREY Xl 5 35.55 474 4.07 34.80+5.80 501.00+236.26
Heyuan C. idella (16.28~56.23)  (0.30~11.81)  (2.30~7.53)
JizRcy fig 7 145.67 14.37 13.28 28.87+3.79 237.86+126.99
C. molitorella (27.07~533.29)  (0.99~49.42)  (1.44~23.24)
[iERES 5 R A 1 134.61 15.69 11.76 18.60 60.00
Xenocypris davidi
P e kil 11 78.08 13.48 9.89 20.00+£6.73 120.91+168.49
P. fulvidraco (2.51~153.55)  (7.81~25.69)  (1.42~23.16)
It % 6 170.55 75.66 22.44 15.9840.95 22.86+3.23
Hemiculter (74.13~307.32) (11.81~187.45) (4.54~38.36)
leucisculus
e = faty 7 50.25 16.50 7.81 29.90+5.82 395.00+217.93
Megalobrama (23.70~98.31)  (6.53~30.29)  (1.81~12.99)
terminalis
e i 7 160.54 14.84 5.28 33.30+3.01 606.43+145.37
C. carpio (32.53~670.03)  (5.17~41.05)  (2.93~9.68)
e fifi 3 198.04 32.88 16.77 29.57£1.69 236.67£58.59
A. nobilis (174.37~216.65) (18.63~46.42) (7.94~28.15)
Py 7 AR % 5 75.93 21.36 7.60 22.92+2.68 136.00£46.29
Squaliobarbus (36.80~92.37)  (12.28~29.83) (1.60~16.63)
curriculus
Y i) it 6 144.29 12.08 17.37 21.30£2.02 99.77+18.22
Hemibarbus medius (71.48~209.95)  (2.87~33.95)  (9.44~26.82)
Y RN IR 3 22.74 15.62 5.55 25.60£0.95 336.67+36.17
O. mossambcus (16.27~28.40)  (14.12~17.12)  (3.37~6.93)
Ffr fiff 5 96.24 33.99 9.87 19.86£4.29 147.48+74.29
C. auratus (50.07~150.09)  (8.60~83.39)  (4.97~19.69)
W TRV 6 161.56 212.62 79.12 6.5240.45  3.07+0.71
Rhinogobius (36.66~290.32)  (39.64~571.61) (61.01~140.64)
giurinus
NEY S i 4 466.34 112.02 27.78 36.50+7.05 377.50+205.20
Culter alburnus (283.22~64974) (51.50~187.45) (5.85~77.01)
WE [ RR 7 37.89 5.73 17.36 22.50+£3.74 121.91£55.70
Clarias fuscus (0.71~198.06)  (0.32~32.39)  (1.80~66.37)
WE& fily 5 242.80 42.63 22.67 19.20+£3.54 58.15+39.43
Silurus asotus (214.29~259.30)  (4.68~64.81) (16.78~39.12)
W& 5 i 8 144.47 28.72 32.24 26.204+5.24 257.50+210.89
C. argus (31.12~231.86)  (2.45~48.88)  (3.43~90.57)
W 5 3 586.55 84.47 11.40 27.60 325.00
S. schuatsi (341.02~1006.05) (46.11~109.38) (5.11~16.17)
W& T 2 33.50 5.41 2.60 32.35+£0.21 517.50+£38.89
Tinca tinca (19.65~47.36)  (5.08~5.73)  (2.45~2.75)
BT (QY) iRy fig 2 4221 14.24 10.93 26.63+£2.51 177.29+£58.23
Qingyuan C. molitorella (41.30~43.11)  (3.67~32.15) (10.47~11.49)
I =t 4 46.40 29.70 14.36 27.76+1.41 251.80+29.91
M. terminalis (28.38~85.43)  (21.83~37.02) (6.72~22.77)
oY % 4 260.53 91.21 36.27 16.75£0.95  24.74£6.11
H. leucisculus (149.70~419.70) (25.72~162.69) (15.42~71.77)
I fiff 3 90.63 13.49 9.80 13.98+4.40 56.41+53.12
C. auratus (48.66~137.21)  (9.28~20.75)  (4.22~17.95)
e RN IEfM 3 58.22 61.24 32.18 15.234£5.61  94.84+84.38
O. mossambcus (52.63~63.03)  (29.26~86.47) (3.10~74.35)
e 7 AR % 1 na 28.56 6.98 24.90 150.42
S. curriculus
B (GM) e FLff 2 30.77 5.04 5.76 33.55+2.19 570.00+£219.20
Gaoming, C. idella (11.95~49.59)  (4.07~6.01)  (5.62~5.89)
Foshan M 8% 3 57.26 47.76 28.29 16.9340.95  46.33+4.89
C. molitorella (22.53~85.18)  (46.71~49.79) (17.29~33.80)
JizREY f 3 53.30 23.86 17.35 34.87+3.65 610.00+£80.47
Hypophthalmichthys (4.98~102.84)  (5.12~42.59)  (8.45~33.03)
molitrix
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2112 KopE F R 46 £
-k 2
MeHgi % (ng/g dw) (FE K& 35 ) . .
STRE frit Flhisk Mg/ R MeHg concentration (mean & range) éjﬁh‘/ lcm ﬁggﬁdg/ g
sampling sites ~ feeding habit fish species no. WL FERE i gngtﬁ W:ig{lt
muscle liver intestine
B (GM) e =t 3 148.16 67.29 76.25 26.47£0.75 199.24+21.38
Gaoming, Foshan M. terminalis (135.51~173.99) (16.93~151.60) (25.44~124.56)
e Vet 6 28.82 4137 11.10 13.13£0.70  17.56£2.65
Misgurnus (23.06~35.10)  (19.05~83.32)  (4.92~14.83)
anguillicaudatus
Y % 3 75.26 146.95 48.79 15.07£0.35  19.95+2.16
H. leucisculus (49.74~104.41) (97.05~192.10) (16, 44~95.20)
Y FRHR it 3 78.34 61.73 63.65 28.77£1.25 291.67+31.75
S. curriculus (40.62~117.01) (23.30~98.32) (22.56~96.92)
Sy filf 2 135.25 7.46 67.52 29.10+£3.96 460.00£134.35
C. carpio (71.02~199.49)  (2.13~12.79)  (51.66~83.38)
3k 5 i 3 122.55 1.54 106.80 27.63+1.14 255.00+56.79
C. argus (75.47~203.68)  (0.73~2.22)  (4.05~279.13)
k= R IEEE 6 72.03 22.62 59.17 12.83£1.19  24.01+4.05
Eleotris (47.47~93.90)  (0.93~39.85)  (9.45~112.72)
oxycephala
[R5y AT 3 123.86 30.24 29.76 20.27+0.1.20 85.00+13.23
C. fuscus (71.02~173.61) (21.65~38.83) (16.00~53.35)
[R5y fiy 3 137.38 55.01 70.95 24.67£1.07 156.67+35.47
S. asotus (118.71~158.10)  (9.61~94.08)  (35.54~106.58)
filI=7K (SS) lizRey il 4 38.30 62.98 14.87 30.48+6.20 386.25+216.12
Sanshui, Foshan C. idella (12.83~98.89) (21.97~142.97) (3.66~36.87)
[izR =y fi 3 37.81 39.36 23.19 24.97£1.99 163.33+43.11
C. molitorella (29.50~53.01)  (23.48~49.31)  (8.16~42.83)
Sy k2 3 82.72 203.81 99.28 15332040  23.09+4.83
H. leucisculus (77.58~85.51) (110.68~326.90) (35.95~139.82)
e FRHR i 3 116.91 140.79 48.07 26.20£0.82 176.67+22,55
S. curriculus (32.13~189.52) (22.33~287.99) (21.70~88.06)
e fiff 1 32.08 12.51 21.25 28.00 285.00
C. carpio
e B R 1 4.74 na 7.08 23.00 240.30
O. mossambcus
e iy ! 4 32.25 34.55 34.14 24.68+1.55 161.25+10.31
P. fulvidraco (21.08~38.79)  (18.21~63.41)  (15.56~54.62)
e = fafii 3 42.26 121.24 13.58 28.43+£0.40 258.33+7.64
M. terminalis (18.38~85.05) (18.75~314.79) (11.73~17.07)
e S 4t i i 6 41.15 68.41 46.38 20.68+1.57 116.38+30.96
Prochilodus (24.38~70.85) (27.62~110.45) (28.76~68.09)
lineatus
3k A R 3 370.26 400.13 137.92 34.83+4.21 274.86+82.09
C. alburnus (250.76~438.29) (121.97~780.00) (135.94~141.60)
FELEL (LHS) [izREy fife 3 73.00 39.42 10.69 42.07£2.34 716.67£149.69
Lianhuashan H. molitrix (62.91~91.94)  (16.65~70.60)  (6.99~17.64)
e fif 1 468.06 83.61 38.24 43.20 825.00
A. nobilis
e 5 4 33.55 20.24 14.34 38.85+£2.41 770.00+152.37
Cirrhinus (10.33~67.86)  (15.50~27.58)  (3.79~25.08)
mrigala
e =] 2 112.90 3.71 4.19 31.25+1.77  392.5+45.96
M. terminalis (64.17~161.63)  (1.47~5.96) (2.46~5.92)
L (SW) (izREY (3 1 71.56 10.26 2.15 43.30 875.00
Shenwan, H. molitrix
Zhongshan KB B 1 215.13 10.14 50.82 40.80 820.00
A. nobilis
K =S 5 88.04 23.57 16.32 21.50+0.74  99.07+9.87
M. terminalis (49.30~161.80) (10.46~57.68)  (6.17~50.00)
e 7 R Al 1 57.49 7.12 6.31 27.70 225.00
S. curriculus
e Edn 5 57.30 11.69 17.96 28.32+1.76 316.67+90.42
C. mrigala (31.55~86.72)  (6.69~22.56)  (5.86~49.22)
e pia S 6 51.01 49.04 42.94 20.42+1.72  89.19+16.66
Clupanodon thrissa (6.55~59.26)  (11.37~101.08) (27.28~76.88)
ey SERI iy 4 134.70 2.73 6.15 30.55+1.18 182.50+16.66
C. alburnus (85.70~191.65)  (4.03~28.91)  (5.28~6.90)
A A by 1 21.24 na 15.48 30.80 370.00
L. japonicus

e “na”fiE TP HORIR TR

Notes: "na" means that MeHg concentration in tissues cannot be detected
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K 1 Excel 2019 8Pt AT B geit, dlmTr 225y
B (ANOVA) fifi H Duncan GRS, 2 35 MK %
%y P<0.05, ffiff] R-4.0.1 J% Python-3.7 BK{F351F
VE VR AH CHE 0B oAb 55 Hh i A i) £ 2 21 21
FORW BB DL B RIE (ng/g dw)

2 4R

21 BARXBETFRERIENH

TR = M FRIE B A IRK AN E (LA
JHFREFIZIE) H MeHg W BEWNE 1 1k 2 i, H
A L . BRI MeHg ¥R B (LA
ARG, TR 45050 WA (110.77 ng/g dw,
0.71~1 006.05 ng/g dw). HFHE (45.66 ng/g dw, 0.30~
780.00 ng/gdw). i (27.56 ng/g dw, 1.42~279.13
ng/g dw); FEFHAZENLIA . JHEFN 7 8 B Ak
P A B 43 k. LA (61.53 ng/g dw, 0.26~
331.27 ng/g dw). HFHE (21.15 ng/g dw, 0.05~249.32
ng/g dw). M4 iE (13.63 ng/g dw, 0.02~199.16 ng/g
dw). A3 a2 LA B9 MeHg #5535 0 T AT
il (P<0.05), HJLA MeHg ¥ E#F A i 3% [

CE L2 E R bR -8 &5 LY BR i ) (GB
2762—2017) Jir # 5 19 3 [ (PR 1 £ 25 <1 000
ng/g ww; HA <500 ng/g ww).

22 AREIEM&EZ MeHg SE0%H

Toi e B A iR SR FR A IR OK 28, R [Rl B 1k
(. 2. WE) AIEA 4 T MeHg Wk B2
AV Aets-atiatt, BAm
FEWLA H MeHg W B 4 (BRI B 430 oy . HE B
(69.62 ng/g dw, 4.98~533.29 ng/g dw). Z& 1
(89.95ng/gdw,2.51~670.03 ng/g dw) FIAE: (184.84
ng/g dw, 0.71~1 006.05 ng/g dw); FFHAISHLA
MeHg V& & BIE R 5050k - MM (32.71 ng/g
dw, 1.84~120.27 ng/g dw). Z2E 1 (46.86 ng/g dw,
0.26~324.86 ng/g dw) Fl A & 1 (91.46 ng/g dw,
6.16~331.27 ng/g dw) (& 2).

2.3 ARIRAEH <8 KA MeHg FRRFN

PRARSERE SN, HARFREA S AR
MeHg ¥ &Y B E L TR A RE 55 (P<0.05) X357
Fa 2%, WL MeHg ¥R J¥ i s R AR SERE S =
BEJYE (331.27 ng/g dw), 1% FE S MeHg Y11 Hl
JEE3 M 153.25 ng/g dw, 25.24~331.27 ng/g dw,
HARA B I B LS BER 7 P HE 1 (0.26 ng/g

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

(@ (b)

—
o
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(=]

750

x

500 * X
250 ,
- Py
0+++1$ﬁ
1 2 3 1 2 3

it
feeding habits
2 TRIRMEXH AR PRERKE
LEE, 2 REHE, 3. Etk. (778, Ob) B4 < FEE:
OUPIME; — . Es 2N AAEEER, FH
Fig. 2 Concentrations of MeHg in muscle tissues of
fish with different feeding habits

1. herbivorous, 2. omnivorous, 3. carnivorous. (a) farmed, (b) wild. x.

LA H SR MR B2 /(ng/g dw)
muscle MeHg concentration

outlier, <. mean value, — . median value, *. significant difference

between groups, the same below

dw), %K IS LA MeHg 34 {5 175 BBl 4 1) A
3.09 ng/g dw, 0.26~7.41 ng/g dw, Xf T BfA= a3,
LA MeHg ¥ i 5 1% A B i 2 9 O A ¥l LR A5
A3 59 R Tl (0.71 ng/g dw) FIEE (1 006.05 ng/g
dw), ZAE s 2 LA MeHg ¥ {8 F1 385 BBl 4 51 0
143.79 ng/g dw F1 0.71~1 006.05 ng/g dw (&l 3).

24 R=AMXEXKELN R MeHg &2

AHIE X HH I SR BBy 10 iR LA
LRI MeHg ¥k BEHEAT T XL, fEFRAE (25,
o~ BE R UE 6 ) MeHg & & (166.79 ng/g dw,
33.86~331.27 ng/g dw) i & T H A M2 (P<0.05);
EEF A, WA MeHg & & 5 5 (586.55 ng/g
dw, 341.02~1 006.05 ng/g dw), B5% b Ikt
fi% (32.07 ng/g dw, 4.74~63.03 ng/g dw) (&l 4), {H15
TR, XTE 02, BFAFE S ) MeHg ¥
JE B W35 T ARGEAE AL (P<0.05), 225 W EY
A% (B4 . 586.55 ng/g dw, 341.02~1 006.05 ng/g
dw; FEFH . 83.67 ng/g dw, 6.16~189.52 ng/g dw).
i (B4, 138.49 ng/g dw, 31.12~231.86 ng/g dw;
A 33.26 ng/g dw, 24.78~41.90 ng/g dw) Flfi (B
. 140.65 ng/g dw, 32.08~670.03 ng/g dw; FFAH :
5.53 ng/g dw, 2.44~9.83 ng/g dw),

2.5 FEBEFRBPERRE
ARSI R AR B ) SR SRR AT T 2
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0
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R
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JHF IR PR3 SR MR B /(ng/g dw)
liver MeHg concentration

—~ =

2.2 300 -

T = x

o0 S L

ER 250 8 B4 wild
= 2 200 | . Y5 farmed
2 150

& o -

T 0|

i =

%.E 50 | Mg

=g o

KR
sampling sites

B3 TEHXEIBLRPIRERIKE
HPAERME S LAbsml, 2. B =0k, 30 THBEE L, 4.3,
5.0, 6. M, FRECRAE R 7. ARSE, 8 il A, 9. il
B, 10. i €, 10 )7, 12, 7T MAEH, 13 LA,
147l 15, Bkifg2H]

Fig.3 Concentrations of MeHg in different tissues of
fish collected from different sampling sites

Sampling sites (wild): 1. Gaoming, 2. Sanshui, 3. Lianhua Mountain,
4.Heyuan; 5. Qingyuan, 6. Shenwan; sampling sties (farmed): 7. Dong-
guan, 8. Foshan-A, 9. Foshan-B, 10. Foshan-C, 11. Panyu, 12. Huadu,
13. Taishan, 14. Zhongshan, 15. Doumen

RUCPEM E , 45 RUWNF 3 PR . Hodr i i k) B
LR E e i (25.88~62.59 ng/g dw), i AfH
VLT 6 W (62.59 ng/g dw); B i (0.35~3.29
ng/gdw). #ll (0.41~0.52 ng/g dw) I 5L 3 14 78 % 3F
1 (0.41~3.29 ng/g dw) FYTRDEFH TRV BE A
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2.6 BEFEREKRESAMNEFEPLR

XFFFRaE s, R MeHg W 5 LA
MeHg #BEA7AE B EIEADE (R*=0.39, P<0.05) (/& 5).
PR A s, R ANRAEARMER & AR B YR
TRFZHRL, Bl 8 YOk R T AR R TE B Y
HEP R ER , B AICESRGS LA T MeHg
HE R R E A (R=0.23, P<0.05) (K 6),

27 EREBHBRERBABE

LT AR 1 25 1) MeHg 76 AR A (1) EDI 15
m TSR, At (3RAE 0.044 2 ng/g-d ww; B
7 0.233 9 ng/g-d ww) . fiH (3451 0.002 3 ng/g-d ww;
PF A= 0.155 8 ng/g-d ww). B (F£FH 0.027 9 ng/g-d
ww; B4 0.123 9 ng/g-d ww). L2 (FEFH 0.009 8
ng/g-dww; B4 0.053 9ng/g-d ww) F2ERHNHE.

3 Wi

AWrsEr, AN MeHg &% & (2
Fil: 0.26~331.27 ng/g dw, ¥J{l: 61.53 ng/g dw) 5
BP0 26 L . 0.71~1 006.05 ng/g dw, 1A :
110.77 ng/g dw) A8 F EZK (& & his 3y R
BARIE ) (GB 2762-2017), i SCF-2603 % MEk T
=AU X S R N Y He & & A
0.98~7.86 ng/g ww, FJ{E K 3.19 ng/g ww, = 08
PN E T BRI 1T EF AR ) MeHg & &, &
PUHISEAUN 143.80 ng/g dw, B 5AMIFTEER 5L,

AusErh, B 2SR MeHg W B 3%
BT HFIE A IE (P<0.05) (52, #3). AW
W, mRILA T AR £ L MeHg I 7, T
WRESS B R EZ TR IE A, MeHg
O SRS HEENE AL S, NGEEZEILA
t, IREAE S AR RS, T DAEA T 25 H 0
bt 2, MR MeHg & 4E, 18 i3 1M %32 5
¥ MeHg i RN L 4Urb, Wi 2 BT He
HEA R B R AR, H EE B RIE AN
Z 57 Hg BWBCRIPREHE R Y, bR 2R L
AR EEY, piEME YR I S 3
TER™, ¥z 2IWLA ) MeHg JLF A& HEH
Hor MeHg T 5 HL 1k 90% DL B AT Al i
B A —EHEL R, HASE P Hg R4
H 2 5 1 e B8 IR AEAE LA Y, LA
YR MeHg YL, T RAVR FE AR T .

W E KN MeHg i E BRI, I

HE K25 2: 3276 sponsored by China Society of Fisheries
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1000 r

[ 17%4H farmed
800 | mmm ®fE wild

600 |

400

X
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* <& *
1 2 3 4 5 6 7 8 9 10
fa fip

fish species
B4 HK=ZABXELFESHFEEXNABRFRERIE
LB, 26k, 3R P IR, 4T, S, 6.6, 7.6F, 8.6, 98, 10.&PERyEE

Fig. 4 Concentrations of MeHg in muscle tissues of common farmed and wild fish in Pearl River Delta region

WL 2R R FE /(ng/g dw)
muscle MeHg concentration

1. C. idella, 2. C. molitorella, 3. O. mossambcus, 4. P. fulvidraco, 5. C. auratus, 6. C. carpio, 7. A. nobilis, 8. O. argus, 9. S. chuatsi, 10. O. marmorata

AW 5T T X F% 5 2SR W g T X R AR k) rp
MeHg ) & &, 2B S e 5758 1125 MeHg 2
U RN R, 251, XTFHR—FEmHA
[A 25, MeHg 7 &5 M M MA2E (Wk A % 5355
6%, MeHg ¥k B Y4{H R 163.65 ng/g dw, i [
152.31~189.52 ng/g dw, # 1) HAAHRI T MeHg 5 &
o K 2 5 (39.92 ng/g dw, % 3); i MeHg & &
BARM A2 TR R B PR Ok A 7 B SR 1
L MeHg ¥k & Y7 {H 0 35.24 ng/g dw, i [Hl
24.78~41.90 ng/g dw, # 1) H Wk MeHg 7%t th
HH I B2 1K (6.63 ng/g dw, 2 3). TR —FH Y
KRBT A — 8, PR iR kLR MeHg 5 &1
25 O8N T PR E TR 2 MeHg BB /KT 1) S
K2, Heah, X5 A R S50 28 MeHg &
Kokt R R MeHg AHOCHE AT i, 35 27
WEMIEASER R (R*=0.39, P<0.05) (K 5), #E—
AUESEER = ff M X R 025 1 MeHg B Rk E =
I 3 2l fADBE MeHg Wk B e o A 9830 K 30,
T IR S, Tk MeHg W B A4 52 i 5 2 4
TN BRI MEM. DREHME 6
J B (E 4y, BrAbEFRG R, R AN R
MeHg & A X 55 5y (P 2E S . 31.12~231.86
ng/g dw, 138.49 ng/g dw), {HXTFFAEMMA, Sl
() MeHg 7 12 J2 I A% (R 2 68 . 24.78~41.90
ng/g dw, 33.26 ng/g dw). iX A B2 i T 76 A= 77 1)
BHR R, SRR S Ao . A &
RSP PEE 1 Aok DL R A, DA A T

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

Ta ek MeHg e B [ 28R E MeHg W B . (6.63+
0.41) ng/g dw], 15575 & i f #1 2R ) MeHg ¥
AR, SZMRERE, =BREE DR e
02, (E TR SR GE O A v A5 MR ) o R DK i A i
GRfahE), XMFBOLEY R+ MeHg & &
B [ = BEREE IR R MeHg W« (35.94+16.46)
ng/g dw], MIMHTE 2= BEARHEBE AL 245 & 1) MeHg.
BRI, AWFE s T8, 1Ak MeHg ¥R B2 Xt 57
A 025 MeHg R 2 2] T U e MEAER, $RAEXS
T B iR R (MeHg %), 2 FEAIK 7 78 £ 25 Ok 15 e
JUBSE , PRUEZK 7 i T 2 4 A AT B

AwgErh, SRR AR RY
BErp 2, DT B B A £ 28 ) R IR R
MeHg &£/ m > B Ry 5 H
WA MeHg % 2 2 8 3 1E M5 (R=0.23, P<0.05)
(1 6), ULEHEFAEMOASHYE RIS, MeHg 21
Wi, X5 IR g R —8,

EAS T R, 6 BR = A M DX UL 10 A
oK abr k3, HEAANRE) MeHg 7 i 1
FETIREAE (K 4), X5 Wang ZM" 25 7R
—5, R EEA LR ILm: Ok MeHg ik
B WA GEE: 0.02~62.59 ng/g dw, PIE: 12.08
ng/g dw), FH T RHZ S5 AR N MeHg 1) 322
KU, AL MeHg 5 & 144 BHE 5 3057 7E £
KRN MeHg & B ARMEZ T ; QERKMRE
BN . N T FRBE AP T i P AR K
PRI 2 R P AR SR A MeH g ¥ 5 0t X PRt A <
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=
-

E

2,

46 &

ar
=

#3 FESLMHBPRERKE
Tab.3 MeHg concentration in fish food of farmed fish

ik LR R (ng/g dw) SRAEH £
fish species MeHg concentration sampling sites
BT 5. X R fi 0.57+0.17 &l
I punctatus R
10.73+0.03 2H
1.12+0.05 i
Hifh 0.35+0.08 &l
C. idella
1.09+0.34 il
3.29+0.19 e
2.95+0.25 i
0.52+0.10 il
i 60.12+2.53 =
S. chuatsi
58.64+2.50 il
39.92+3.50 i
25.86+1.12 il
Aty 4.96+4.17 2+
L. japonicus
P B G 9.84+0.59 2+
A. latus
et kil 4.2340.35 2+
P. fulvidraco
3.86+0.08 i
iy 0.410.05 iy
C. auratus
0.52+0.10 Hil
K gy 3.86+0.08 Eices)
M. salmoides
i 1.09+0.34 il
C. carpio
i 0.05+0.03 il
C. molitorella
TS AR 0.47+0.03 & B
O. mossambcus
1.76+0.15 F
1.82+0.15 2H
1.09+0.34 il
3.29+0.19 16
1.34+0.18 il
0.41£0.05 2H
=PRI GE S 56.50+2.05 2+
O. marmorata
24.65+10.12 il
26.67+4.83 il
13,4t 6.63+0.50 &wH
O. argus
i 3.29+0.19 1 #0
A. nobilis
0.52+0.10 il

B QRGN o 1k B S BE B KR S
T3 Hg WAL IR AR BT 1, 20 MeHg 1
AEWIBE BRI, AT A A £ 26 Hg AR
2 ETF, &5 TR O R B AR
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R*=0.392 2, P<0.05
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3
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Es5 ARhS5REEENATRERRENXSR

Fig. 5 Correlation between MeHg concentrations in

fish food and in muscle tissue of farmed fish

600

R*=0.225 3, P<0.05

400
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JILAI R LR MR B (ng/g dw)

MeHg concentration in muscle

(=]

3.0 3.5 4.0 4.5
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6 FEBXEFRSHPAPRERRKENXR

Fig. 6 Correlation between trophic levels and

2.0 2.5

MeHg concentrations in muscle tissue of wild fish

Hh MeHg 7 i fi g A9 7 A= 8 R e A TR A
P IXNA AR e R IR CRr 11K %), %
IR R IR PR A A T 7 A SRl AR, 38 B
HBIX BF A £ 2 MeHg & BEAR R B, £ L, MUK
QA A, BR =M IX A DLk K
FRIAFP IS B 22 VR TR AR

A B B BRI 2 R H: MeHg 5 4R A
JE, HRRAII MR T2 MR EE, H
J& MeHg "o iAW AL, [F]— M AN F A
RS [R] P ) A 1 e 2 ) B W] (2 A9 MeHig 7 4 22
S AT, ISR R SR A, H
MeHg ¥ Ji 5 iR /N AT 35 B A e, 1
B £ A R /I x Bk = b DX £ 2 MeHg 1Y FR 2R 521
Bouho UHIERH . OXTIRMME, A RKMRE
RIS, RSB AB N B—, i e
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11 4] REMW, e BRI IR I A K £ 2 B F R AR R IR 2117

BAESAMTARNYRE, XS8R mIt
K, A KRR, mRg KAER#ET T
MeHg B R R 3, FFLIXF T Fa s, MAE
KIFARREAR L H A & MeHg W . @XF T
B fnds, o R SRR N, iR g
g, BRI AER AR e, A R
H K B R = R MeHg, BT DLEF A4 f125H) MeHg
W TE 2 BT RAA . Wk T 2505 FE X S VT SR I K I
Rt 2 BEATRF ST B, ik He & & 5 HAMA
KANTC B EM KR . REHE TEHTE/INRIE
KR AR MeHg FLERF & L, HA 6§ MeHg
G HA KKK MR R AR EHEER, H
RSN TE ¥ P

2 JE NRSZ 3] MeHg %2 19 2RI, BT
DLE ] N FEAE % MeHg 282 1 KUK, o 2
Bahl, HiXMa R0 Ak kB4, X MeHg
B E SRR, AW LB, FREMEN
MeHg 28K I TR A a2 (F 4), TLHER
B2 AR B, BIneE 4. 0.02339
ng/g-d, FEHH : 0.044 2 ng/g-d) Al 1 fil (L .

0.053 9 ng/g -d, FF4H: 0.009 8 ng/g -d)., HIt, £
FHFR A A B A 0 2R O e 4, ARPRAERY R B
14 1 VT3 7K I3 55 B F 25 4 (0.006 6 ng/g-d). )
(0.022 3 ng/g-d). i (0.013 2 ng/g-d). Hif (0.0043
ng/g-d) %19 EDI B HbR, X 5 AT 45 A —
B, (HARFEERE, A5 EPAERT EDI (0.233 9
ng/g-d) Hid T WHO #2 1 Fts4E (0.23 ng/g-d), &
FOTA B R K ARFRAE My, (54.87 gd) KT
) WY B K 7 A B BR UE (55.80 g-d),
P& BT A R A7 AE % MeHg 2% 8 XU . = i
SR I, BRTT A 87 A £ 25 1 MeHg 5 &
B T A X SR a2, 2% b, ARWRSE T
A RER =M KR IROK 2, KRR
R, Horb i IR 250 MeHg % 58 KUK
BCHFAE A AL, AR A BT A R M AR A
MeHg % #& KUK o

4 ZEp

ABFGE, R = XA R OK R A

R4 BRNFEARTFEEXNFERBARNEMEARKAFENE
Tab. 4 Estimated daily intake (EDI) of MeHg and maximum permitted daily intake amount (M,,,,) of

common farmed and wild fish

KA o i HMRITAg/e W) s i g P gl d ww) ELOR A0 VAN B (Ma(@/0)
o . eHg intake . : . max
growth condition fish species concentration MeHg exposure level maximum permitted daily intake
FrH Hith  C. idella 49.10 0.011 4 1124.24
farmed
% S. chuatsi 189.52 0.044 2 291.26
WHM P fulvidraco 194.82 0.045 3 283.34
il C. auratus 56.00 0.0130 985.71
fi#l  C. carpio 9.83 0.002 3 5615.46
% C. molitorella 120.27 0.0279 458.97
P A O. mossambeus 127.58 0.029 8 432.67
548 C argus 41.90 0.009 8 1317.42
% A. nobilis 324.86 0.075 6 169.92
PR YEE 0. marmorata 331.27 0.0770 166.63
L5 g25) ¥t C idella 98.89 0.023 0 558.20
wild
% S. chuatsi 1.006.05 0.2339 54.87
WHM P fulvidraco 153.55 0.0358 359.49
il C. auratus 150.09 0.0349 367.78
fi#l  C. carpio 670.03 0.155 8 82.38
5 C. molitorella 533.29 0.1239 103.51
VP A O. mossambeus 63.03 0.0146 875.77
548 C argus 231.86 0.053 9 238.07
% A. nobilis 468.06 0.108 8 117.93
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) MeHg 7 it B IR TR E (& 575 3 bR 5 br
) (GB 2762—2017), fF&LAT A WEME>
ZREt>mat:, Hh IR aJE MeHg & 8 1 %
RTFEF A2, IR B MeHg MR EE A9 = fIK 32 22
Z B W N S MeHg ¥ B 95200, 1AL MeHg
R E FR I 2% MeHg & B I R HEME N &
B %M X A N ) MeHg $5 A K BRRAR, H:
o AR 25 (1) MeHg A K P30 FR B 25 1
B FHE AR R A7 1E MeHg % 88 XU

(3 7 WA A SUT 52 B s A2 B Al 22 o )
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Accumulation of methylmercury in the farmed and wild freshwater fish from
the Pearl River Delta Region

ZHU Yungang ', CHEN Xinyan', MA Huicheng', OUYANG Andong', LIU Yong?’,
LI Chunhou >, QIN Qiwei', WANGJun', WANG Xun"

(1. College of Marine Sciences, Guangdong Aquatic Animal Immunity and
Health Aquaculture Engineering Technology Research Center,
South China Agricultural University, Guangzhou 510642, China;
2. Key Laboratory of South China Sea Fishery Resources Exploitation R & D Utilization,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
3. Southern Marine Science and Engineering Guangdong Laboratory, Guangzhou 511458, China)

Abstract: Mercury (especially methylmercury) is easily accumulated by fish, thus posing a great threat to human
health. Fish consumption is the main pathway for human exposure to MeHg, thus the MeHg accumulation in fish is
critical for food safety. In the Pearl River Delta, bosh fish farming and wild fishing are well developed, leading to
be the highest fishery production in China. MeHg in fish is mainly derived from food consumption. Compared
with wild fish, farmed fish have more stable food sources and more simple food composition, resulting in a much
higher rate of growth. However, the MeHg accumulation in fish from Pearl River Delta has not been thoroughly
understood, and the effects of fish food (composition and MeHg concentration) on MeHg levels in fish have not
been reported. This study investigated the bioaccumulation of MeHg in farmed and wild freshwater fish in Pearl
River Delta and evaluated the MeHg exposure risk by fish consumption, aiming to figure out the key factors
determining MeHg levels in fish. The farmed and wild fish (with fish food for farmed fish) were collected from 15
sites located in the Pearl River Delta and three tissues (muscle, liver and intestine) were sampled. The fish tissues
and fish food samples were digested by 25% KOH/methanol solution at 80°C for 4 h, and MeHg in the digested
solution was ethylated by 1% NaBEt, solution and then detected by Gas Chromatography-Cold Vapor Atomic
Fluorescence Spectrometry (GC-CVAFS). (D MeHg concentrations in fish tissues in this area were generally
low and did not exceed the limit in the Food Safety Standard of China (GB 2762—2017) (Carnivore fish: 1
000 ng/g dw, others: 500 ng/g dw). Particularly, MeHg concentrations in muscle tissues of farmed fish (mean
value: 61.53 ng/g dw, ranged from 0.26 to 331.27 ng/g dw) were significantly lower (P<0.05) than those of
wild fish (mean value: 110.77 ng/g dw, ranged from 0.71 to 1 006.05 ng/g dw). @ Significant positive correla-
tions were observed between MeHg concentrations in fish food and MeHg levels of farmed fish muscle (R*=0.39,
P<0.05), and between trophic levels of wild fish and MeHg levels of wild fish muscle (R*=0.23, P<0.05). This sug-
gested that MeHg accumulation in fish was mainly affected by food composition and the MeHg level in fish food.
(®) Risk assessment showed that the MeHg exposure to human through fish consumption was low in this region.
However, it should be noted that the MeHg intake through fish consumption was higher in wild fish than that of
farmed fish. Fish is generally safe for human consumption in Pearl River Delta. However, MeHg levels in wild fish
were higher than farmed fish, leading to a potential risk of MeHg exposure by consuming some specific species of
wild carnivorous fish (e.g. Siniperca chuatsi). For farmed fish, the MeHg concentration in fish food was the key
factor determining MeHg level in fish. Thus, feeding fish with clean fish food can be an effective practice to
diminish MeHg contamination in farmed fish.

Key words: fishes; methylmercury (MeHg); farmed; wild; Pearl River Delta

Corresponding authors: LI Chunhou. E-mail: chunhou@scsfri.ac.cn;

WANG Xun. E-mail: kerriganwang@scau.edu.cn
Funding projects: National Key R & D Program of China (2018YFD0900803); National Natural Science Founda-
tion of China (21806040); Natural Science Foundation of Guangdong Province, China (2019A1515011675)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 样品采集
	1.2 样品分析
	样品消解
	样品前处理
	样品测定

	1.3 MeHg摄入阈值计算方法
	1.4 质量控制和数据分析

	2 结果
	2.1 鱼类各器官中甲基汞含量分布
	2.2 不同食性鱼类MeHg含量分布
	2.3 不同采样地点鱼类的MeHg积累情况
	2.4 珠三角地区常见淡水鱼类肌肉MeHg含量
	2.5 养殖鱼类饲料甲基汞浓度
	2.6 鱼体甲基汞浓度与饲料/营养级的关系
	2.7 居民每日甲基汞摄入阈值

	3 讨论
	4 结论
	参考文献

