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Abstract; The concentration of heavy metals and organchlorine pesticides (OCPs) was investigated in main edible
fish (Megalobrama amblycephala, Carassius auratus, Ctenopharyngodon idellus) collected from Baoan Lake in Hu-
bei Province. Pollution characteristics and potential health risk to local consumers were conducted based on differ-
ent assessment models. The results display that the concentration ranges of Cr, Cu, Zn, As, Cd, Pb and Hg in fish
samples are 1.03 to 1.13, 093 to 1.66, 22.80 to 31.54, 0.08 to 0.49, 0.004 to 0.007, 0.040 to 0.050, and 0.03 to
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0.06 mg-kg™, and the concentration of hexachlorocyclohexane (HCHs) and dichlorodiphenyltrichloroethane
(DDTs) in the fish species ranged from 5.94 to 38.04 and from 5.99 to 38.38 ng-g"' ww. According to the limit
standards of toxic and hazardous substances in aquatic products, the concentration of As in Megalobrama am-
blycephala and Carassius auratus exceeded the standard limit respectively by 0.2 and 3.9 times; the concentration of
HCHs in Carassius auratus and DDTs in Ctenopharyngodon idellus exceeded the standard by 0.9 and 2.8 times re-
spectively; the levels of other heavy metals and organchlorine pesticides met domestic standards. As a whole, the
pollution of heavy metals in Carassius auratus was at the level of high pollution, and the order from large to small
of the heavy metals comprehensive pollution degree was Carassius auratus, Megalobrama amblycephala and Cteno-
pharyngodon idellus. The pollution of OCPs in Carassius auratus and Ctenopharyngodon idellus also exceeded the
level of high pollution, and the order from large to small of OCPs comprehensive pollution degree was Ctenopha-
ryngodon idellus, Carassius auratus and Megalobrama amblycephala. On the condition of combined exposure of
heavy metals and OCPs, the risk assessment manifested that there was a certain potential carcinogenic risk to the
human body in the daily comsumption of fishes from Baoan Lake, and the order of carcinogenic risk from large to
small was Carassius auratus, Ctenopharyngodon idellus and Megalobrama amblycephala. Besides, there was non-
carcinogenic risk for daily consumption of Carassius auratus. So, the pollution sources and effective controls of
heavy metals and OCPs will be worth the further studies.

Keywords: heavy metal; organochlorine pesticide; fish body; health risk
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1 ##l57 % (Materials and methods)
1.1 FEERAE

KL Gl 857 X 2 e R & r ik, T
2015 4 3 HAEORG M AR = A [m] i i £ (141 2k
fijj St WAL 20 & PR K 15 ~35 em, SRAEHI
ALFER LA R PR AR KR 4 AT e b vk
B, AT HIK GG 1 VR IR A 1 i [ 52
W=,

A TG R KA TG £, RigTie T(ESET
Y+ =1 L) AR E X R A
SIS0 3 P E ey =N R 2 ok | 7 S i D
AN A )z 434, D3 S | HCHs #il DDTs 454
BLEL 25 R THa RS L E . EaEA
HLGAR 24 38 30 45l i 42 1E PR W 1 | %K 2B 2
RYGEE I A SIS, DR IE R K T8 K
IRAMATA , B 5T HUBE = 1) f ST 6 R 43 T 4 JE A
B ML 24575 YR 100 RN e BREXURS: 2322

AL LI v 3 R o SRS A
X HonT & B 4 B 5 42 J@ (Cr .Cd  As \Pb Hg .Cu,
Zn) A HLE A 25 (HCHs , DDTs) & 4E 15 00 & I
2, AT AR 21 5 42 8 A HCHs . DDTs 15 44k
O, T 6T 22 W A 32 K 7 i 2R AT R XU B
Al LU R A2 22 80 1 15 e B 06 R R £ 48 42

1.2 FEaAb S A

P AORELE SR N AR VR B S RSB oK
LN RS R UNINAN RN 7 T T DAN TR U b
SPHRIG O THE RS BUR e U, BF S g i £ 3
~4 ZCHE R — R S T A R A PL A
2y, AR A JE R I R A T A TR
ALFR, Cr.Cd As.Pb Cu Fll Zn SR HLBRA 55 T
PR 1% 4% (Perkin Elmer, Elan DRC-e)iill % , Hg % F
JRF-5 6o 6 BE T (b 5 3 A, PF6-2 A1) 147 4
Mr., fakErh HCHs DDTs % FH s i 70 #€ Bde 4k
BB B TR TE LG A, J5 4k Sl H 22 2 i i hk 4l
AR AL 7, AR € 1% 0T 15 % (Angilent GC/
MS-6890/5975) 73 ¥t , MR Fe Al
1.3 e faE il

T4 D o T A R ot AT ST AR 2, A%
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2 RS 7% (Evaluation criteria and methods)
2.1 AafRE g KOs YR BT

ANTRIZK 7 il B AN TR) 8 777 ol XoF £ A v 0 4 i F
OCPs & BRI , ARWFFE a5 e W & 2
15 YRR FE AN B o 43 0 4% B B P TS e BR )
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JEHEATIMY , Ha AR

P=C/S,; (1)
KT, P, Ri5 ey 1 (RIS Y8 5L C, i g
Wy A S me kg S, RIS YY) [ B AR b
HEE(WFE 1), mg kg,

BN FRIE: P.<02 I, 2R II54;02<
P,<0.6 i, F/RBEEIEY;0.6<P,<1.0 Bf, TR
154 P>1.0 B, KR EI5 Y

OCPs PN HRiE: P,<0.5 I}, /R L5, 0.5<P,
<10 I}, FRFERETG YL ; P>1.0 I, Ferm d s 5 el
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YL A SCR B R AR 8T 400 R A

K@), PLNLE G 15 Y850 P o Z R SIS e
B BA. DR 175 e85 n R i5 G Rl 28,

HRAE£5 515 Y B T3 285 5 5 Y 1) 5
KRN 4 DG PI<1.0 HTCI5 44, PI<2.0 K
BRPETG YL PI<3.0 A BETG Yy PI>3.0 ME TG YL,
2.2 ARG Y E R XU A

TG YIS TR A N A B 1) 18 T T B s K
FETS Y A B0 RO, AR BOR f E RN, P2 11
X R 28 2 LAA i ok 3 | J 0 £ U R
A ) L R v 2 T e 4 A B AR A 1 T 4 R A
ANVEAL T YY) AEAETEAE R XU . A oYE
TR 2R TS Y () B0 A E S50 KU DA £/
T IX R i 2 B B FH A0 PR 7 A P i e IR
2.2.1 V5 ey fa e KU

Z: [ US EPA PEMMARAE"Y BT %) Cr Cd FiT As %5
4 J LA SR ML AR 245 55 5 SO RN 15 44,
X FH 1 PR B A 5k 35 L) 7 A A SO A8 2R A T 3K
I XUBS: 45 % (carcinogenic risk indices, CRI) 4347, HJ
AR 2 88 112 S50 00 T 1T 25 A 1 8 3 1 /KT 1) 9
FE R R ARG AT .

FyXE.XE,
WAB X TA
3)H, CRI, A b X A7 A 7= A= Y B — 15 e )
T B BURRLNY , F, IR A R (g-d”, W A
JE R AR N 445 g-d'") B, g ABER
RN (365 d-y™), Ey Sk 55 B 8] Gl H B35 75
iy 70y SF, M5 ey 1 4 DA BUE RPRIH

CRI,= xSF xC, 3)

®1 BENFRAYRER

Table 1 Contaminant limits in fish
1544 Pollutants Pb Cr Cu Zn As cd Hg HCHs DDTs
[ 2 {E /(mg - kg™")
05 20 50 50 0.1 0.1 05 0.02 0.01

Limited value/(mg-kg™)

¥ : HCHs \DDTs 7R 757575 M 1 .

Note: HCHs, DDTs stand for hexachlorocyclohexane and dichlorodiphenyltrichloroethane.

R2 ELEMEINEKRZ(0OCPs) ZOBANBERZERETF(SF)"
Table 2 Oral intake of carcinogenic slope factor (SF,) by heavy metals and organchlorine pesticides (OCPs) "

Cr Cd As

o-HCH

B-HCH v-HCH DDE DDD DDT

SF/(mg-kg™!-d")! 05 038 15

63 18 13 034 024 034

4 : DDE DDD F/R it i,

Note: DDE and DDD stand for chlorodiphenyldichloroethylene and dichlorodiphenyldichloroethane.
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F((mg-kg'-dH"), WE2,C hEWHIEIY) i
B & (mg-kg), W, M AMRFEIRE (kg), A3
PRI 60 kg™, T, N EUE Pk 5 55 F it i (d),
{54 365-E,,

— N A, CRI & — A~ B Y Rl 38 % 1%
107 4y 7] 432 32 B0 KR 7K R BR, 1x 107 Ry nf 4557
FE KU K B B4 CRI<IXx 107 B, A R i% 4
A 5> CRI BB T 1x107° F1 1x10™ 2Z [
B, IZ A2 T A ELAT W AR B0 AR, (AT 22
ZAZACF Y B B0 A 24 CRI>1x107™ B, %4 5
HLA B KB KU, X AR AN 2421,
2.2.2 V5L ALE s AU

R FH 2 PR HR S 4 4 E S50 R JXURS:
A DR FH 25 [E PR 28 (US EPA) T 2000 4F &A1Y H
P S 3 22 502 (target hazard quotient, THQ)™ PEAf .
ZOT I TS Y R B S TR, KUK
BTG Y ) B 5 22 0 1 B AEAE A b
#E, US EPA KRS0 H br XU B 04 il br o 2
1, AT 94 1 AESUE BAR RS R O, <1, UtiA TS
Y%t e AR A B S 0 i B XU 45 Q. >1, WILAF
AR . Q, [, FeBHIZ TS Yo Wy ik N A4 (gt B
R, Q, T AN .

FyxE.XE XC,

K@ Fp HaREA (g d", 2R
K AR N 445 g-d"") B, S AR
(365 d-y'), E, b7 #E B} ] G H BUOF-3 %54 70
vy, C YIS YY) i 1 & (mg kg, Ry, N
RS %57 (mg - (kg - d)"), WK 3, W, I AT
KR (kg), NIIRTE L 60 kg™, T, ML B k2
T HIf ) (d), HUE K 365+ E,
2.2.3  ZRI5 YR A R B AR A

ZRLEYE A REESUREAR: CRUITTR A .

CRI= X CR], )

LAY E A R TR AR B0 AR A Q 1T

NP

107 )

Q=20 ©)

3 RS54 #(Results and analysis)
3.1 ffRE SRR

AR A AT Sk 677 R £ A b 2 R RS Y 7 A
R, FaEh a6 FhE &R, Pb Rk,
Tk 3 Ffa ke Cr Cu,Zn As . Cd . Pb il Hg

A 9 . 1.03 ~1.13,0.93 ~ 1.66.22.80 ~
31.54.0.08 ~ 0.49 .0.004 ~ 0.007 .0.040 ~0.050 F/I
003 ~0.06 mg-kg"', 3 FfatEH, Cu,Zn As . Cd,
Hg 5 P 43 i fec i (6 540 Hh S 8 e e vy o 4
J& Cr 155 o d e (i HH B AE A RE P, P A de s
{8 H BLAE P Sk R i e

M4 GB2762—2017 1 NY5073—2006 H1/K =
mn AR W BR  (R ) PEMY, fafE Cr Cu.Zn Cd,
Pb Hg ¥ I E 4 Ja i b , {0 A1 Sk i Fn i £6 rfr As
I ARERRE (0.1 mg-kg™), ZrHIHAR 02 F13.9 1%,
T As SRR BRIE, K ORZ ) AR P 4
& i 5 LAt DX 3 () o A 4 T 5 i B A T X
(3 4),Cd Fl Pb & it R AL THARK T ; As & i
T2 TR A PR 2058 SH Al X3 5, 7 A Sk 5
F AR P EE G DXIUAE 5 Cr 5 BB R T = A 90 ol ) (X
I, B4 X35 1R 5 Cu 75 2 50 I e 44 B RN R VT =
FA UL IO ARG, B A9 DX 5 Zn 5 F 0 RBIIK, Eb
A DX 8K R s Hg 25 et 7 B0 £ R B £ v S R,
by L ) B4 X 38k 1R 5 55 A AF 9 X 3OR LU AR 22 0 £ 4k
I Cr.Cu.Zn Hg & &AM .

HR S Je e B 2 th P il 0 25 o 4 R
TG QPR BN 25 5 15 QAR B (L3R 5), DN BRI Gy
EEOTAN R E 3 AL H Cu,Cd Pb #l Hg V5
PSR R TCTG Y, Cr 15 Y RO TS Y, Zn 15
PG REE R TS Y, As V5 YL SRk v B
JETG Y NER BTG AR BORTR | A1 Sk 5 AL £y v i
VY B Ok TG Y 2R AT YRR SR B £ > P Sk
5> LA

®3 ELREMOCPs ORFIESEME (R, )"
Table 3  Reference harm dosage (R;, ;) for heavy

metals and organchlorine pesticides'"

S 40 Parameters PAA} Units Ryp
Cr 15
Cu 0.04
Zn 03
Pb mg-(kg-d)! 0.0004
Cd 0.001
Heg 0.0005
As 0.0003
alpha-HCH 8
belta-HCH 02
gamma-HCH 0 03
44'-DDE ne-teg-d) 05
44'-DDD
44 -DDT
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Table 4 Comparison of heavy metal concentration in muscles of
fish in Baoan Lake with those of other areas
N PiffiAmg-keg™) \
2 A XAk E 3
) ) ) Mean value/(mg-kg™')
Fish species Evaluation area Source
Cr Cu Zn As Cd Pb Hg
{223 A3
1.03 093 2280 0.12 0004 0050 0.05
Baoan Lake This study
1413k 4l e
AT I3 B
Megalobrama - 2236 6.714 - 0.608 - - [15]
Huaihe River in Bengbu Section
amblycephala
K
0308 - 252 0259 0018 0.175 0.040 [16]
Taihu Lake
PR 1) A3
1.09 166 3154 049 0007 0040 0.06
Baoan Lake This study
BRAT =AY 4 X
255 326 6.83 024 0006 059 0.003 [17]
River network area in Pearl River Delta
il {1 K
. . 0286 - 1285 0.102 0017 0036 0.102 [16]
Carassius auratus Taihu lake
ARITHEM B
B o ) ) 0.050 0.140 6.70 - - 0063 0.039 [18]
Dongjiang River in Huizhou Section
ZRAEHLIX
0.115 0342 974 0126 0013 0210 0.023 [19]
Northeast China
P2z AL
1.13 129 2648 008 0.004 nd 0.03
Baoan Lake This study
BRIT =AY X
145 383 742 0.19 nd 0.17  0.003 [17]
River network area in Pearl River Delta
1 K
0459 - 30,5 0.141 0.005 0036 0075 [16]
Ctenopharyngodon idellus Taihu Lake
ARILHEN B
0.027 0.164 358 - - 0058 0.017 [18]
Dongjiang River in Huizhou Section
ZRAbHE X
0.134 0267 603 0087 0009 0.155 0.009 [19]
Northeast China
T A ZEWUA IR E T < -7 RBEATAHOCIE I E AT ST 5 “ nd” RARH
Note: calculated based on the wet weight of fish muscles; "-" no correlation study; "nd" not detected.
x5 RLHEBEINAPNESCETLEEN
Table 5 Index of heavy metals pollution in fish muscle of Baoan Lake
TR HU(P) B
fiES LRAIS AR EL(PT)

Pollution index (P;)

Fish species

Comprehensive pollution index (PI)

Cr Cu Zn As Cd Pb
11 3k 5
0.52 0.02 046 120 0.04 0.10 053
Megalobrama amblycephala

il e

. 055 0.03 0.63 490 0.07 0.08 0.12 1.88
Carassius auratus

AT

057 0.03 053 0.80 0.04 nd 0.06 042

Ctenopharyngodon idellus
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3.2 fafk OCPs & &/r#r

ABFFEME T 3 A~ fattrh HCHs 1 DDTs 1Y%
WL 6), SEAFRW], ke rp [ Sk 5 | £ R £
LR HCHs 1) & AR YKl 14.85 38.04 F15.94 ng-
g IR H (ww), Y1 19.61 ng-g" ww;DDTs & K
WK 663 .5.99 F138.38 ng-g” ww, ¥J{H 17.00 ng-
g ww, FREL A HERE NY5073—2006( TG
NFERESKTSTA A EY R E) MEE D,
DDTs % E TS KT 0.01 mg-kg', HCHs ¥k A15
KT 0.02 mg- kg™, AT H A A a4 op 6l fa o
HCHs & & Fi%ifah DDTs 7 & 9 AR, 43 9
Pr 0.9 Fl 2.8 1%, MACZHBR B BB AKK Tk F 3
Fofr f o v B £y R A 2 R AG BR BE A2 A0 B
4403 ng-g' ww 144 .32 ng- g’ ww, H13k ik 24
FREEER/D R 2148 ng-g! ww, BRI AR Y
HCHs #1 DDTs % & 5 [ P 4 H Al 7k 5l £ 44 4
OCPs & it A7 %F Lb ] (3 7), f4 % W fa. & OCPs
FEETRICIT B HUN 7 H R0 ok 4 2, 0 i
T PR TE IL 2R 2 5 W R 22 56T, R Ak 4 F
oK,

AR TS Y A T PR 22 ] £ 28 OCPs R
TS Y e B 25 6 15 Y AR B (L3R 8), DA ERLIG Y5 e

REOTN K, 0 K 52 8] HCHs 15 4%, A3k 5 K

HCHs #% 1 y5 Y% #ill 8 %y HCHs T & I5 4% ; 13k )5 |
fifift > DDTs $2J% 154, ¥4~ DDTs 55 44(P,>
D)o MEEGIG YT RT , Bk b o v s e il fa
B AL AR V5%, OCPs 454575 YL 18 BE g i 61 >
il £ > A1 Sk 5
3.3 fafRHE 4 JE fERRE XS IO

X1 DX R FHGX 3 b e b A4 T 4 01 Tk
AR PEAL AR A 2% 3 Bl FIH AKX G A K@)

TR DX B FH 10 R B8 A 1 4 S B0 KU 4
¥ CRI, MR8 H AR XS B QL3 9), Z5A
7N, IX 3 PR P E A R BUE B FR L CRI, ¥/ T
107, BT A 25 (4% o 7 4 Jm % B R AR T #2532
1R 500 US|, i o £ 4 D9 B 4 308 XU 8 Bz
BT 107, F7 76— 52 BT B0 AU | N7 15 42 56
FORNEUEE SR SRS, X7 fESE
e 20 H AR XU B Q, Brifa Rk Ny As iy 1.251,
HABNT 1 Rt As 19 Q, Mit k1538,
FEAE— 2 3F SO fil B XU . US EPA M4 3E 80 H
o RUBS: T A4 il B o i ok 1, 6 9 T LR &
B A7 AR — o 0% A S0 fd B XURS: | i 1A Sk
FEL A0 i} 5 4 J o) 2 R BT It 17 A B0 (gt
SRS
3.4 K OCPs %% B4 KU PEAL

A G) 4 T R S A MR 2
o KU 15 £5(CRL) FEE R0 B R XU 7T (Q)), W3
10, alpha-HCH ,belta-HCH , gamma-HCH .4,4' -DDE |
44'-DDD #i14,4' -DDT [ XU 18 £ (CRI,) 78 H]
9 2.55%x10° ~33.35%10°,3 Fl i CRI, B fE N
28.67x10° ~59.17x10°, CRI {HI K T 10, Ky Af
¥ 19 80U XU . alpha-HCH | belta-HCH , gamma-
HCH 4,4' -DDE 4,4' -DDD #14.4' -DDT 13 % &
KT Q, Y& 0.005 ~0.088, Q, K fEH N 0.062 ~
0.132, ¥/NF 1, BRI AR & F I A £ ke X 4R 25 1 42
fi AT e N = S, T2 AR BUE G
ERON KR, BT % T VR A A o A 24 5% R i
St AR B B0 KUK, {1 CRI, fE ¥ KT 107,
AEAE— 3 WU 7E B0 VRS, il 46, ® 4 CRI, | Q, &
{EAE S HLA LA K, I AR 2 O T K 2 ol A 7y XU

A

x6 AHTBHNESNER (ng-g' ww)
Table 6 Analysis of organochlorine in fish samples (ng-g" ww)

ke Al

Carassius auratus Ctenopharyngodon idellus

R TR P 3k 5
Name of pesticide Megalobrama amblycephala
alpha-HCH <0.10
belta-HCH 1485
gamma-HCH <0.10
44'-DDE 6.63
44'-DDD <0.10

44'-DDT <0.10

<0.10 <0.10
23.72 403
1432 191
599 2498
<0.10 <0.10
<0.10 13.40
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3.5 faikE 4 JE M OCPs B 4 28 XS 1T

X R 4 R A LA 2T 1Y 5 2 i AU
HRPEA X (S)FA R (6) BT, 4562 ©O)Fk
(10),3 Fh R P 4 )8 Fl OCPs & A 55 PFAl 45 1
WNLFR 1), Wkt fljfn Fifosx 3 fhin g &%
2 30 MU 5 5 CRI 43 51 4 33.836 %107 ,68.103 %

10° F164261x10°, CRI #AK T 10° Ff/NTF 107, B
BABRBEFRTEHBRLHNX 3 Mot Arit
S A A — 2 (VR B0 U, | N A2 00 T H 2
N AT HEZ (0 s, TSk i B fn | B 0 2
FEARBUR XS Q 4391 0.62 1.67 10423, 4 US
EPA S0 KU A3 il bR e A | B0 60 9 52 5 22 B

®7 BERIFEREBEEF OCPs 2EKFE

Table 7 Comparison of OCPs levels in fish bodies from different regions at home and abroad

BfEi/ng g™ ww)

AN DX W I
) . Mean value/(ng-g™' ww)
Evaluation area Studied fish Source
HCHs DDTs
, P Sk 7 gy 2 £ ‘
TRz i) AL
Megalobrama amblycephala, 1961 17.00 .
Baoan Lake ) ) This study
Carassius auratus, Ctenopharyngodon idellus
HHE Fifh it
) ] ) ) o 593 296 [20]
Baiyangdian Ctenopharyngodon idellus, Hypophthalmichthys molitrix
LA B -E /N A
) ) o ) ) 10623 10397 [21]
Liaodong Peninsula sea area in Yingkou Pseudosciaena polyactis
TLZR 21 B Y - iR I INHE AR RS
. . . . . 86.87 79.07 [21]
Liaodong Peninsula sea area in Lvshun Pseudosciaena polyactis, Channa argus, etc.
TLZR 2 B Y - P fn ) fh 55
. . . . 98.13 50.16 21]
Liaodong Peninsula sea area in Zhuanghe Sphyraenus, Carassius auratus, etc.
TLZR A B - fifi |75 Sk £
. . o . . . 80.35 38.13 [21]
Liaodong Peninsula sea area in Jinzhou Lateolabrax japonicas, Callionymus, ect.
KILHEETLB T A
L . ) . 026 6.58 [22]
Yangtze River in Yichang Section Mylopharyngodon piceus, Ctenopharyngodon idellus, ect.
KAT AR #B SR e Sk £ 45
. . 0.10 041 [23]
South of the Yangtze River estuary Coilia mystus, Harpadon nehereus, ect.
RKAL AL SR e Sk £ 45
. . 0.01 0.03 [23]
North of the Yangtze River estuary Coilia mystus, Harpadon nehereus, ect.
- R 3k 45
HUMITE Hangzhou bay 042 027 23]
Coilia mystus, Harpadon nehereu, ect.
e gy £ 55
ZH$ Danube 188 19862 24]
Cyprinus carpio, Lateolabrax japonicus, ect.
Bt Sweden ¥R IK Al Freshwater fish 091 7.02 [25]
Wi ZE Cambodia IR /KA. Freshwater fish 0.01~022 0.09~691 26]

F*8 ARIHMEZRIAH OCPs iTHIEH

Table 8 Index of organchlorine pesticides pollution in fish muscle of Baoan Lake
2k 15 Y5 %1(P;) Pollution index (P;) LR TR (PT)
Fish species HCHs DDTs Comprehensive pollution index (PI)
41315 Megalobrama amblycephala 0.74 0.66 0.70
##ifs Carassius auratus 1.90 0.60 141
il Ctenopharyngodon idellus 030 384 2.72
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KU RS R T 1, Ul B ) £ ) e i AHEAT e XU XU A £ > B £ > P Sk 09l [m] i, B0 FH 0 #1006 25 A I
5, BT FH DAL Sk 7 MR i f NREANAF ARG RIS . BURAGE RS 1A B0 R XS, 0 A Sk 6 0 e £y
Zi LRI, R A OCPs A R E AT, MM AAFEX 5 T A HE XU

LENIRIX 3 M AR A7 A — 5 AV A S0 KU, 0 25 L RTIR (DRI X3 Fh i 2R i o Ak

®9 RRMAXNAHESEHENEIEL (CRI)MIESEBHRXKEE(Q)
Table 9 Heavy metal carcinogenic risk index (CRI;) and non-carcinogenic

risk index (Q;) in fish muscles of BaoanLake

P 3k B B LX)
HEJR ) .
Megalobrama amblycephala Carassius auratus Ctenopharyngodon idellus
Heavy metal

CRI(10°%) Q; CRI(10°%) Q; CRI(10°%) Q;
Cr 3820 0.001 4.042 0.001 4.190 0.001
Cu - 0018 - 0.032 - 0.025
Zn - 0.058 - 0.081 - 0.068
As 1335 0306 5451 1251 0.890 0204
Cd 0011 0.003 0.020 0.005 0011 0.003

Pb - 0.096 - 0.077 - nd
Hg - 0.077 - 0.092 - 0.046
&1t Total 5.166 0558 9513 1.538 5.091 0.346

- RIATH A ATHREBE S s “nd” RAH

Note: "-" No correlation study; "nd" not detected.

®10 REMELENADEVNSKRAGBEREIEE (CRI)FIHEBIE BFRREE(Q)
Table 10  Organochlorine pesticide carcinogenic risk index (CRI,) and exposure risk

index (Q;) in fish muscles of Baoan Lake

WG # TR 1 3k 5 B Hifly

Name of Megalobrama amblycephala Carassius auratus Ctenopharyngodon idellus

pesticide CRI(10°) Q; CRI(10°) Q CRI(10°) Q;

alpha-HCH nd nd nd nd nd nd
belta-HCH 19.82 0.055 31.67 0.088 538 0.015
gamma-HCH nd nd 19.12 0.035 255 0.005
DDE 8.85 0.010 7.80 0.009 3335 0.037

DDD nd nd nd nd nd nd
DDT nd nd nd nd 17.89 0.020
411 Total 28.67 0.062 58.59 0.132 59.17 0.077

11l REHEBEIAFESETNOCPs EAREER

Table 11 Combined exposure of heavy metals and OCPs in fish muscles of Baoan Lake

s 1k 6 il £ Hifh
HYY) . )
Megalobrama amblycephala Carassius auratus Ctenopharyngodon idellus
Pollutants
CRI(10°%) Q CRI(10°%) Q CRI(107%) Q
4 )R Heavy metal 5.166 0.558 9513 1.538 5.091 0346
HHLEAZS Organochlorine pesticides 28.67 0.062 58.59 0.132 59.17 0.077

&1t Total 33.836 0.62 68.103 1.67 64261 0423
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Fook 13 &

il FIAE £2 4 P AT A ) Cr . Cu . Zn  As . Cd .Pb Hg 7
PR 4 JE , a6 R 48, Pb R,
HHE GB2762—2017 il NY5073—2006 H1/K 7= i &
SIEMNBR RN, Ak 5 il fa b As & bR,
SEERR 02 F1 3.9 £, HAYE 48 & i A i bR iR
B, RIS YL AR BRI 25 S R B, 3 R AR LA
H1 Cu,Cd.Pb 1 Hg ¥ R TCi5 4%, Cr W25 Y4, Zn
iR R R S G ) As SRy b B B R TS Yy Sk 5
FE ALy BRGS0 S G Yy SR AT R
hy i) e > A Sk B > Ef

Q)ffn AR P OCPs LAY A 24, 439k
4403 ng-g' ww 14432 ng-g" ww, A3k i 245 5%
/D 2148 ng-g” ww, P (A FER K
FER A WA E YR R ) (NYS073—2006) brifE,
SR AR 0.9 1 2.8 £, @l ff s HCHs & i
DDTs & & BT i5 Je 8 BOTM &5 B o w5 g4,
CEETT YN R A Skt Sy v B Vs g £ R B
KB BTG Y%, OCPs £5 A V5 Ye At By ol £ > il 1 >
13k 5 .

Q) faEfa B XU AL &5 SR R B, 3 Fh ke 4
J&F1 OCPs B & 758 540 T, BUE W # KT 107,
X 3 Pt I FETE — o BT FE B0 KRS, N R 22
DRV s IRV B, £ PRI £ 2 A = 3500 ft e XU , £ FH 1A
Skl F1RE A7 AR O R XU, BRI, W ik — 2
W FE AR i £ 2 B 4 i AN BILSEAR 25 11015 ok R
FEHEATA BB i, BB S HB 1) I ai X 12 b X 5 G
pits e e R REHEE,

BIEEE 40 & = (1986-), %, Al B ZAT R R, £ 53R
BRI R K ILR G A SRS RL P ORA, £
LR T @ AR KRR RBARIRE TR
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