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Residual Levels of Pesticides in Freshwater Fish from Beijing Aquatic Product

Markets and Health Risk Assessment
YU Zhi-yong', JIN Fen’, SUN Jing-fang', YUAN Sheng-guang' , ZHENG Bei', ZHANG Wen-jing', AN Wei',
YANG Min'

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Key Laboratory of Agro-product Quality and Safety, Institute of Quality Standards & Testing
Technology for Agri-products, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract ;. Health risks by fish consumption were assessed following the investigation of the residual levels of 25 pesticides in four kinds
of freshwater fish from 4 aquatic product markets in Beijing using ultrasonic extraction-GC-MS. Eighteen pesticides were detected from
the 48 samples collected. Acetochlor (97.9% ) and B-HCH (93. 8% ) showed high detection rates. The pesticide detected in highest
concentration was chlorothalonil (1779.4 pg-kg™' ), followed by deltamethrin (620.3 pg-kg™'). Coexistence of 2-10 kinds of
pesticides in fish was found with the total pesticide concentration in range of 2.7-1932 ug-kg™'. Based on the averaged fish
consumption of Beijing residents, the health risk of the studied pesticides by freshwater fish consumption was calculated as 0. 043 43,
suggesting a relatively low health risk.

Key words: freshwater fish; pesticide; health risk assessment; risk quotient; Beijing
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L1 FECREE

2009 4F 9 ~ 12 H 20 I NJL 508 At . B F K
i ARG 4 A EEOK it R T R
ANV Y fn | B fn | RE R A0 4 20 4. 4 F
PRV 251 A - 64,506 ~ 1335 ¢ filifh .
125 ~352 ¢; Hit.530 ~1939 g; 5,740 ~ 1 385
g. AR 27 AR G B X AS [F] R 2 245 1
A=) BREUWEFIRTRERIA], T LA T 3% B b #2545
WESK, /N3 H(FE) B3 ~6 54,1
B SE A AP IR TRRTR AT, e A B
IR URORAE.

#1 FRSXHFRKELERE
Table 1 ~ Weight range of different fish/g

BN /N H PN

iy 506 ~ 637 737 ~739 1184 ~1335
il £ 125 ~ 155 190 ~237 272 ~352
Al 530 ~727 1167 ~1324 1540 ~1939
e £ 740 ~775 1075 ~1092 1278 ~1 385

1.2 U 5EGR

A €8 350 5 A A ( GC/MS-QP2010 Plus,
Shimadzu, HA) 5 @4 7€ &4 (R210, buchi, #i 1) ;
RAWAL(WD-12, HUH BB ) 5 KF- (ABL104-N, # 4
e 2 mE) ; Rk 4 (wil102, LI AR 7
B ) 5 BOHL( Allegra X-22R, Beckman Coulter,
) ; 4K HL(Milli-Q Biocel, Millipore, 35 [# ) ;
Rxi-5MS (30 m x 0.32 mmID x 0.25 pm) {& 3%
(Shimadzu, HA). 25 Ff HFrAR 25 04 547 04 B H
HRRREIF ST BE, W A 100 ~ 1000 mg-L~", FHIE
CLERLAL 1 mg- L TR A FRFE. B 2lK (FRBH% =
18.2 MQ-cm) ; SN 5 H e Fl B E 4 HPLC
9 (Fisher, 3£ ) ; 1EC 5 WA TR (Fisher, £ H ) ;
ToAKEI (G4l , btk AR ) 3 NH, BIAH%E
Bt (500 mg/6CC, Waters , 5 [H) .
1.3 GC/MSUZR&:1F

AR ETE SR AR Rxi-SMS (30 m x 0. 32
mmID x 0.25 wm); JEEE DR E . 290°C , 2 ; He;
AR HW 2 mLemin ™ ERERE L1 pL, AR IE
R 6 min, THEFF :80°C 4% 2 min, PA6°C ~min "'
HEETFE] 290°C , 44445 8 min. FERE &1 B OR
JE290°C ; BT IRIRJE 200°C ; K P42 B g T =t
.

1.4 M AALEE

FR10 g Ak (W) T 50 mL [ PVC B0
A 20 mL & W b/ 20 (7: 3 KB L)
FEPC 15 min, A 5 g SALANIEPR IR 2 min, 4 000
remin B0 S min, FJZE 10 mL BRI 2 — B )
PVC B0, R 3 K. ¥ PVC B LE R T
-20°C 20 min JHHFEH BB, H 5 mL —
S/ W (7:3) P PVC B0 2 W, W VeI
HIFEIFEE R T OIF e 28 K £ 29 1 mL. i 500
mg 19 NH, /NMEEAE, H 5 mL 1EC ke & H b
(301, PRBH L) RN e MO v 76 055 A 00 T Ik
T, M 1 mL IE G B AR A GC-MS M52
1.5 HEShE HERE

A BR300 IO 1 £ B B ) Ry 5 B L
HEAT 28 1 43 M, T 2 40 AT R FH 3% B B AR
(SIM) , FAR40 5 A 4 B3 Bsf [ RIiE | 851 T35 2.
1.6 FrafEl S E(QA/QC)

T AR 25 10 ) 12 4 FH AN S PR RE S o A 5 T
K, A A A i v ) A o] 786 B B 2 %o A A 5 SR e AR AR
KAGFLIR R HZS 1 5256 % R il 45 SR 1) v f ek R AR
TR, P S R b 0 S FE, AR
(6 ~8 1) BIRE—FHE A (A, B ¥ A =
F S NARAE i, I R 34 R 1B 25 1S .
FE i A L ORHI 3 25 SR AR A AR K A RZ i, BT L AR
SEIG R A M R AR R R AR S BT bR,
CRERRIE R T TR, bRk B 439028 0., 0. 05,
0.1,0.2 F10.5 mg-L~". RAEMRI & B RZr5
R NAR A E N 0. 02 mg-kg ™' (n =3) BHTHE ik
ilEl
1.7 f@BREXUES PEA ik

HRAE 25 B 245 7 fa {14 5% B VR 3 /K7 A
MNATVIR & B9 % 48, #]FH Oracle Crystal Ball {4
(Oracl® | Ver. 11.1.1.3.00) #£47 Monte Carlo £
L, IR FH R (A5 X B PR AK A A D (1) A 25 300 1 7 fik
FR RS PEA

2 ERSWL
2.1 HTARBE R IE AL
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Table 2 Retention time and recovery rate of the target pesticide

i Pz Bl =9 27
Lttt CAS 35 I PRI A e Hlc
B E 62-73-7 1 7. 904 109/185 63.74
T 3766-81-2 2 15.386 121/150 88.38
AR 6923-22-4 3 16. 828 127/192 146.27
R AVAVAN 319-84-6 4 16. 944 181,/219 102. 54
INER 118-74-1 5 17.170 284/142 66. 84
SRR 60-51-5 6 17. 499 87/125 67.82
B-7NANAN 319-85-7 7 17.910 181/219 92.48
IR 1912-24-9 8 17.974 200/215 69. 66
Sy 58-89-9 9 18. 095 181/219 72.46
B AVAVAY 319-86-8 10 18.949 181/219 62.26
HHE 1897-45-6 11 19. 111 266/264 61.17
2,4-i% TR 94-80-4 12 20. 279 185/57 149.28
LERE 34256-82-1 13 20. 360 146/162 69.58
FH X B 298-00-0 14 20. 368 109/125 86.76
HH 76-44-8 15 20. 486 100/272 73. 68
LRIBHE 121-75-5 16 21.759 173/125 73. 69
Xof B 56-38-2 17 22. 000 291/139 75. 66
FEAL I 2921-88-2 18 22.018 197/314 111.04
T 23184-66-9 19 24,337 160/176 69.72
p,p'-DDE 72-55-9 20 24.905 246/318 88.04
p,p'-DDD 72-54-8 21 26. 167 235/165 61.57
o0,p'-DDT 789-02-6 22 26.250 235/165 77. 64
p,p'-DDT 50-29-3 23 27.295 235/165 73.9
= AR 115-32-2 24 29.017 139/251 169. 07
TR 52918-63-5 25 35.875 181/253 68. 85

L 4 b e A oy B i B e fe 22 1Y) e Dl B T
AOBRAERE S (AR . 1 mg-kg ") AT (038 S5 14
Pk, B AERR T FHR AR, R S R LA, T
Pl RGBS IR B o0, R L BRAE IR
T AE T AR S5 B SR PR U E A - 20°C vKAE
H1Y2 TR 20 min , U K5 BRI BESS LR ER , SR 5 4%
RGO AR SRR, Ak AR SRR
FH & EHERE (200 kPa,2 min) |, 5358 #ERE 77
L, Z B RABERES T 150U L Bl T
Y.

2.2 JyikByA R

25 FhAe 25 B RAE 60% ~170% Z 18] (% 2),
TR BRAE 5 ~25 wg-kg ™' 2 18], BEAL I I T
VEMTEEL. A58 SR A 3 B b s 14 753, 43 84
MR T S, AR T AT R AR ORGSR
2.3 ORI 251 5% BRI

K= A R T L 4 FRAK AR N R 24
FREAAKE WL 3. N UL ERE . T R AE 18
Fhfe 255 R B4, o,p'-DDT |, BEE | X
W, BEAEME . PP TR ABE A . Hoh, 2R
g . B-7N7575 . RIS | p,p’-DDE I 6 i

W 5 R 25 0AG HH KA 50% . L BB R R
(97.9% ) "RE S HA S MM HEA . HA, o
JHE 2 TR [ Al A 7 v fft e R A BR B B AR Y
TroRAEE 17 ¢ RLEDSTY i B-NaNos . SR
B . p,p’-DDE | H BEX G i 35 4y 3 [ £ 25 b ok R
R4 2ZY ke R (93.8% | 89.6% . 85.4% il
52.1% ) RUIENTERE D BA KA, 55055
EAR .

H 2 3 w0, db st 3 4 FlikoK ik Ak 25 1
e BEJE I o 0.4 ~1779. 4 wg-kg ™', HrP
TR B e i iK1 779. 4 wg-kg ™", HOR A RSB Mg
(620.3 pg-kg '), p,p’-DDT (143.3 pg-kg ') A
a-7NAAAN(114.6 pg-kg ™). AR A 2 80k B 57
BIERT S L5 58 BT . TREEER . S
W, B-/S /N /N M = & A W B (9.3 ~ 108.9
pe-kg ™). BISISINTE 4 BSOS A A SRR RO
TSR A HH R0 2 A U 2 A v 1, X S K AR
% BB LA IR IF HLRN B-7S /N I | SR T
SRR FRBE R TR AR R4 R O A0 0 g
Biiie s 2, o B s IR, FEH TRiA G
B R U 0 5 RS IR B T AR A
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Table 3 Residue concentrations of pesticides in fish/pg-kg ~'

2R WG X Kt/ % ity O L i bk B R PRV Bt Pk Y
LB ND?» ~18.9 4.8 97.9 1.8~18.9 1.5~14.5 1.3~7.5 ND ~7.6
- Davavay ND ~44.5 12.3 93.8 4.4 ~44.5 ND ~24.5 ND ~22.7 1.2 ~34.6
= AR ND ~27.9 9.3 89. 6 3.7~23.5 ND ~21.8 ND ~19.6 ND ~27.9
p,p'-DDE ND ~33.8 4.9 85. 4 ND ~5.9 ND ~33. 8 0.5~13.4 ND ~21.8
FH X B ND ~75.6 13.2 52.1 ND ~36. 1 ND ~75.6 ND ~46. 2 ND ~37.7
p,p'-DDT ND ~143.3 8.7 43.8 ND ~2.4 ND ~143.3 ND~1.1 ND ~31. 1
AR ND ~1779. 4 108.9 29.2 ND ~1779. 4 ND ~704. 4 ND ~453. 1 ND ~539.9
TEE ND ~21.2 1.7 27.1 ND~1.9 ND ~21.2 ND ~5.8 ND
B AVAVAY ND ~15.6 1 22.9 ND ~15.6 ND ~6.5 ND ~4.7 ND~1.6
p,p’-DDD ND ~4. 4 0.3 20. 8 ND ND ~4. 4 ND ~2.1 ND~1.2
B AVAVA ND ~114.6 6 16.7 ND ~114. 6 ND ~73.3 ND ~18.7 ND ~11.7
NAK ND ~0.9 0 8.3 ND ND ~0.6 ND ~0.9 ND
TR e ND ~620. 3 13.5 6.3 ND ~18.9 ND ND ND ~620. 3
EER R ND ~9.7 0.5 6.3 ND ND ND ND ~9.7
F5 A ND ~0.6 0 6.3 ND ND ND ~0. 4 ND ~0.6
2,4-i% TR ND ~36 1 4.2 ND ND ~36 ND ND
SRR ND ~29.9 1.1 4.2 ND ~29.9 ND ND ND
Sy ND ~11.1 0.4 4.2 ND ~11. 1 ND ND ND
+4 ND ND 0 ND ND ND ND
0,p'-DDT ND ND 0 ND ND ND ND
B E ND ND 0 ND ND ND ND
Xof B ND ND 0 ND ND ND ND
AL ND ND 0 ND ND ND ND
T ND ND 0 ND ND ND ND
B ND ND 0 ND ND ND ND

1)¥8TE; 2) NDoRAGH

Gk 7 45 A R LR 0 £ R 00 S5 R OK £ % o S

L MR R R R A TR AR BE T RE S R

B el AR A I e 2 A G

INACZ 5% B8 B (A K -7, 4 b 28 o 5% B0 B
B A R B 2 0 il | Gkt R fa. o 7~9Fh

FNIN 7S HUE T B AR B (P Bk BE 43 i 19.7
ne kg THI13.9 pg-kg ) IEIEAL T 20 22 90 AEAL
FIPEVE (A b 1 5k B 6 (P Xk BE 43 30l R 59.3 ~
110. 7 pg-kg ' H129.6 ~124. 4 ng-kg™") "', LI FE
B IX LA A AE ] P T v B BRI R fa
H 5% B e 2 D BT i T 2005 AR ITE B
R IR (CFIWRIE R 0. 26 Mg-kgfl 0.4 ~
14.8 pg-kg ). ZHE . ZESREEE . H R
W, ARG T RSSO S M S LA R A 2
FERT S R D, AW R, X et
A AT i BOAG H R (AR, A AL 1 nT I
AR RIS T 2 ~ 10 Rl 2y, Hod Rl e AR 3
FRLL ARG AR 95. 8% , R AR 255 A 15 ULy
(e RYRURIEE S SE N

ANTRIFP S A P A 24 5% B2 1 15 0 DL IR 2. Arh

Bl1 &nFEReHRGHEERRL
Fig. 1

Detected types of pesticides in fish

ATLLE R 25 26 R ) a2 b i & il A B
200, Hrb p,p’-DDT, 2,4-1i% T FF T F e 7
b R B T AR a, MR
i R S P A B S A R B R d s MR, B
T AUR AR 25 R e AR P . A, A TS
TE 4 FhAa R v 2 6 5 0 T R 0 3G TN, A5 T RE
JETE AN A A G R TP RS IREE BT 5 R AY
2.4 A 2 i fa R XU PEA
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Fig. 2 Comparison of average concentrations of pesticides in different kind fish
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Table 4  Risk quotient of 20 kinds of pesticides in fish

K2 2 NOAEL f? /pg- (kg-d) ! Ay e Median {H RS v
NAR 0.8 Logistic 0.11 0. 000 058 93
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Mt 0.3 Exponential 0.31 0. 000 442 8
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R 20 Exponential 0.42 0. 000 009
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TR e 10 Gamma 0.18 0.007 714
A 15 Lognormal 0.45 0. 000 012 86
FH X B ol 0.25 Beta 6.07 0.010 40

F5 A 35 Exponential 0. 08 0. 000 000 979 6
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