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FZE 2D Bk St fe 8 3 ANRER LR RIS A AR &, s R B RAE ARG R 2
TE ARG A A FTHITT BNl fo k£ G346, R AW, 3 AKEREREFHIRE
JRERE H 43.40 ~190. 40 ng/L, T 3514 % 105. 74 ng/L, P A HBER 25 BT b ol 2 K, 2 L3RR
WY ARG R EA 0.35~7. 716 ng/g, FHELAH 4.32 ng/g, AAMARB TR A £, &
IR BB KB IUR G T R A 2 E (KRR BB R Z W5 34 p=190.40 ng/L,w=
7.76 ng/g) , R A ILARAKE (p=110.50 ng/L, w=6.30ng/g) , 7 F &2 MK E (p=59.20
ng/L,w=4.35ng/g) , HAEFEREREFHREREH 0.00 ~64.50 ng/L, F 314 A 22.30 ng/L,
5 R AR R T AAR 6 R B 13.50 ~101. 70 ng/g, FIME A 62. 62 ng/ g,
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Characteristics of residual organic pesticides and antibiotics in reservoirs of
Zhoushan Islands and potential risk evaluation

LI Yong" *, JIANG Tingting’, JING Longfei’, NI Lixiao’, ZHU Liang’, ZHOU Chao’, CHEN Zheng’
(1. Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes, Ministry of Education ,
Hohai University, Nanjing 210098 , China;

2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract; Surface water, sediment, and surrounding soil samples from three reservoirs, the Chengbei Reservoir
(CBR), the Honggiao Reservoir (HQR), and the Cengang Reservoir (CGR) in the Zhoushan Islands, were
collected and analyzed for monitoring and potential risk assessment of the organic pesticides and antibiotics in these
samples. The results show that the concentrations of organic pesticides in surface water from the three reservoirs
ranged from 43. 40 to 190. 40 ng/L., with an average value of 105. 74 ng/L., and the organic phosphorus pesticides
accounted for a larger proportion of organic pesticides, compared with the organic chlorine pesticides (OCPs). The
concentrations of organic pesticides in the sediments and surrounding soils ranged from 0. 35 to 7. 76 ng/g, with an
average value of 4. 32 ng/g, and the OCPs were the dominant pollutant. Overall, of the three reservoirs, the CGR
was the most polluted one, with organic pesticide concentrations in the surface water of p =190. 40 ng/L and in
sediments of w=7.76 ng/g, followed by the HQR, with p=110. 50 ng/L and w=6. 30 ng/g, and the CBR had a
relatively low pollution level with p =59.20 ng/L and w =4.35 ng/g. The concentrations of antibiotics in the
surface water from the three reservoirs ranged from 0. 00 to 64. 50 ng/L, with an average value of 22. 30 ng/L,
being at a slightly-polluted status, and those in the sediments and surrounding soils ranged from 13. 50 to 101. 70
ng/g, with an average value of 62. 62 ng/g, being at the middle level of pollution. Of the studied antibiotics, the
potential risk of furazolidone should receive more attention due to its relatively high concentration. Tt is suggested
that green buffer zones be constructed around the reservoirs for interception and reduction of the organic pesticides
and antibiotics in the runoff of surrounding soils.
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HHLA 25 (organic pesticide ) F-EALFEH HLE
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IR AT 5 1) R it A R R, )™ R e B T K R
G & JE ) AR 2 [ G0 AR A R | X A
AR 2500 L eiR A 5 4o, P R AE
ANEBCR W) Z 0 TR & FRE T, AN BE
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IR ILF- 58 AR R, ARk, A LT Tk
MV GH A S 1Tz ol LR AR Az 7 ot B Al
AR 2555 A NZE 05 3, A I A KR BOAT DL K
B, KRS G B AR N, i kT 2 R IR
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PISFIL S BT AR b 3 7K 3 B ST X 38
RRGEXT G K FEARFRIEE WL 1, F 2009 4F 7
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1 ALS3INKERERESASHREE
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1.2.1 REAWERGG W7 ik

IKFER A HLEAR 25 1) & AL B B 1.5 LK
e IMAWARYIG R C o /METE 12 4 Supuleo
FHAEHCE B LS mL/min 3 5 KR, C/MME
KIMA 1.0g C o F1 0.5 g Hi#y . MY 10 mL 1
ChE 10 mL 50 F B¢ 10 mL I EEFI 15 mL 75 R0
FETEAEYE C o /ME, HEETRG, H S mL &
SRR RS K P PEAE -, 4 e 52 2 4l 30 min J5, 56
Ph1smL 5K « IECRECRBEL = 1) VR, 15
PL1SmL S MEE « IERH (AT IEL < 1) VR, Ve
WOEE T 50 mL BUE M, ZiEit2% &1L 50°C K
WARE T HIECHEE R Z 1.0 mL F7,

3 T GTRR AT LR 245 1 B U .5 g
T/ BRI S 2 ¢ JGK Na,S0, 1R5), BT
100 mLE ZEHIE B0 N A NBRY IS | LA A i ik

AR (RBAECL - D)IRAEER 15 mL B
Lh J& B A€ H 20 min, BHE B VS WS 2 el
FERMP, LA 15 mL A ik S A AR A 2 IR, B
SR EE R

PEIBOR ¥ Ak S e - S5 6 mlL A v ik T ok []
AR (B2 2 em , FIZEALE 1 em) B0k
J R AE HERE 28 AN (40°C ) FR4AF) 1 mL, $43% 1 mL
WARTRRE AL, T 20 mLL 97 e A , 5 vk
JI i Wi R B BLIE e B 2K R MR i (40°C) &
0.5mL 224 JHIECHER 2 1 mL, L GC-ECD 4b
PREHEATE T, A D7 ikrh 3 A HLEAR 2519 0
bR Hy 78.9% ~109. 1% .

1.2.2 AHBERH 5 7 ik

IKEE R HLBEAR 25 5 B T B 7 v KRR pH
AT E 6 ~7, INABR = KFRNbRIE , R C g/
FEAE 12 45 Supuleo [EAHFEECEE & L 5 mL/min 3
JERAEKFE, Co/MEMA 1.0g Cgf10.5 g #lH)
J& MR L 5 mL 48 B 5 mL IR 5 mL #E 4liK
LR C g BARAEBUNETEVE 8% 1 L AR K A2
i C g BEAHAE IO I A T4 AU [ AR AR L, 26 2 o
J5 AE N, AR T 2540 30 min, RS LA 10 mL 2R 2

PRI S AR A2 B/ NS ICEE R T 50 mL BB,
BT ZE R 2 0.5 mL Iidy , IRk .

T e A LB A 4R ER . FREUREI 4 B TR
FEA 5 ¢ T 50 mL BEES 208 AR < A ik
(%03 - 2)IRE 57 10 mL, #8 4 $2 B 20 min )5
(Sr PR aIFE# S ), LA 3 600 r/min 5.0 5 min, F5HL
FEE W T 50 mL AUEHE B2 10 mL AR
GERIEE RN, I LRSS 2 1 mL
KA LR,

PRI Ak . WA fEAE B i B3R 0.5 ¢
Te/K BRI 1 ¢ ik 1+ ,0. 5 ¢ TC/AKBRIREN . kA
S5 6 mL A7k (2 mLx3 ¥R T BE, 4K 5 ¥ ik 4
ZRBUREE R ZH% LA 2 mL B A7 0k PR (1A
FUMEC4 = 1) IREF4Y 3 YR UL U 4 T 17 AR
RS 2 mL PSR 4 mlL 1 © %E- N R (1R
4 1) 3mL FEEEAE WA VEIE TAOEIE, &
B TERE 28 AN 50°C K IR rhv 43 1, FH R i i 2%
£ 1. 0 mL, it FPD-SAH 35U, A< Ty irh 7 Fib
AHUBEAR 251 [FICR A 70. 6% ~105.1% |,

1.2.3 A FoHuk

IKFEPPUAERIREO . B0 1. 5 LKKE, B E,
A 0.2 g( LR 2R —4M) , F LA ¢ =3 mol/L A9
H, S0, VA /KEE pH % 3.0, R HLB /MEFE 12
% Supulco [EFHAEHCEE E LI 10 mL/min & HK
FE, HLB [EAHZEBUE TSR] 3x2 mL HIEE 3x2 mL
R4l K A1 3x2 mL Na,EDTA ZZ W& (¢ = 10 mmol/L,
pH=3.0) #E 478 v b ¥, & 4 5% )5, e H
10 mL Na, EDTAZZ i vy HLB A, LA 4 mL
R 3 W, VeI IS T 50 mL AL i Hh 22 L 25 i
IR RAL S0°C K kg T, I B E R &
1. O mL, B = OB AR (o i A i

1A R AR EU I A PRI S ¢ R B
JURIRE A 8 mL Y BES & EDTA [ Mcllvain 2%
MR (AR ) MR BRI, THIR IR 45 52
10 min,# 7 2 B 10 min, 5 &, 4 500 r/min & >
10 min, 5 % b )2 W W %) 50 mL 49, T 4 2
2 WA I EEREIZYIE N, 40°C B2 JE 78 & ik
AP,

SPE HEEAE b, ERERAE 2R 1 g BEOAE, T
JEH 1 g Cobt, BRI SE43 0 L 6 mL FHEE 6 mL
ali 7K AT B IR RS AL B R I S, LA
6mL KWK VERE T, SR 576 N, fR 7T B2 T 4
10 min K R EBCHE R ) B HE——RE I HE RS BR 2 )5, LA
3 mL FEEPRI , T IE A e 46 & 1 mL 2247, LA B
AZ 1 mL, Ul HPLC #474Mrk e m e, 5 Fidt
AERTEA T B AR LN 67. 4% ~92.3%




2 FHR5THE

ASCRTMAY 3 B OCPs |7 Ff OPPs il 5 Fpdi A=
RN & 20T IR IE
2.1 KEKERBHRATGEZHTR BIFIE
2.1.1 AHERZGEG IR

32 BAYTHA N 3 AR KR A HLE R &
OGN, 3 AIKPEKFEH OCPs BTt ik FE T34
B4 2. 11x107° ng/L, FoA At | i i Fi 40 s 7K 1221
PIES BN 1. 24x107 2. 77x107°F1 2. 99x10°° ng/L,
SRITERDUBLHKIR (1. 01 ~46. 49 ng/L) ™ JHTsiEAL
AT HLZEK (0.00 ~195.00 ng/L) M ARIEIT %
JK(7.68 ~615.20 ng/L) " M H, oMk FEERAR £,
A GB 3838—2002( I Fe /K I8 i i hn ) Fp A p 2
AETE R 7K M R R e T AR e BR A . 7S SR oL
RN S0 ng/L, 2 A1, AR Y 3 ANk P
TR H S EAR TR R B 34/ T 50 ng/ L, b [ 3 v
FE1F KT E HCB (0. 081 ~ 1. 121 ng/L) ¢ B,
AR TR A H AR E(E , TCIRPTA  (H
FEWAERART RN EE ARG
2.1.2 AWERR 65K G R IR

AU 3 A KB AKRE A HLBE A 24 5% B vk
JEA AR 2 7R, 7 P HLBEAR 24 10 5% BE vk B AE
5 P 7P M I ) KR v B R, ORI R K T,
RRTE 7 R BLBE A 24 5% BE vie B v i) FR B ol |
B ZNFME ECH BN O OCEE S A XA . kb K
J 7KRE 2R 0 R AP 78 B e FEE R G 5 K T A s K
JE KRR r A A 24 % B e O 2 Y el | L Bk
T B K it FH B9 HLBE S BT B R 22
S, AT BB 2l A ATAE A T AR 7 i AR v BT A A
ZNEAA K, MR GB 3838—2002 ( i3 /K 31 55
SRR ) X Hl K AR EORGFR A 24 5% BR R % 1 B A
4 50 ng/L, H BRI FRAE R 100 ng/ L, KT
S EAL AR B BRAE A 400 ng/ L, AR SCRF IS S H 454
BATFHE PRI TR, T S BRI I M S /K A4
T BB T v B R I, TR (p=27. Sng/L)
Wt (p=69. 4 ng/L) AR A (p=20.5ng/L) , %
TSN T K e R BUEGH S (p = 11. S ng/L)
Vet (p=49.9 ng/L) FAMIRR (p=51.5ng/L) , W]

B TAHESE DA IR AR .
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WAk6 HIAFI0 HLAFLL A5 A6 A17
KR

E2 KERBEKEHENBERERBRE

53R A K B8 A LRGSR B R B LA, AR
FEH TN E A 7K BE R B A DLBE AR 25 R B I (p =
59.20 ~190. 40 ng/L, -3 105. 74 ng/L) , B B & T
T I N T 1S R R = ] 0 XK A R B ML
K2R (p=0.20 ~79. 10 ng/L) , 5 55 V4 15 if 5§,
KK (p=1 ~265ng/L, ¥I{E K 61 ng/L) "' JLIpIT
1 G 93 AV g 3R (p = 16. 26 ~ 200. 65 ng/L, -
¥ 84. 59 ng/L) 5 Yok 4T AR T LR O
TR LA 25 (p = 134. 80 ~ 354. 60 ng/L, F-1
227.20 ng/L) " BT LLFE HOBE ST X S8 A L AR B
WAL TR AR B, H 5 Y| T 4K,
2.1.3 RAEZHRGIK

3 AT EEAKRE b A 22 W o o o W B ) 40 A
WE 3 froR, 5 FioA: 229 5 80T o ik 3 AE A4
WK (P ) ZKAE IR OR (p = 64. 48 ng/L) ALK
e SRR S A (p=3. 42x107° ng/L) , Hig RAE
SUPLAE KAk B URE TO A B 25 5, — B 7E 20 ng/LL
LAy o SERILT NI B K b o Fpa A4 AE 2 (p=
13 ~69 ng/L) ' FGEINE KA P AER (p=10 ~
100 ng/L) 2 y5 YL /K 42T

5 A A R W sl A T TR R A
XA v, EE A A e P R S R U A
KA, PR 22 57, AT RES 2 AT AE AR 0 A e
AR BT A BN Y T g
WA T P JOT e VA A A W K PR L KR TP e v, TR B
53. 73 ng/L, WEMMRERYE Ry —Fh N A )35 bt
AR FEORIET /K™ F5 508 v il vk g 28 25 1 1 4

K2 KERBKEDEINSKARERE ng/L
HHLA WAL AR W AT AR AU K A
(S TR S FHER 6 FHER10 FAEA 11 SRR 15 FHER 16 SRR 17
INEA 2.31x1077 1.11x107% 5.16x107° 1.07x107% 2.83x107° 3.70x107° 2.33x107¢
a-fift — — 3.41x1077 1.09x107% 3.33x107° 5.81x1078 2.67x107°
B-HifH 5.33x107° 1.02x1078 4.67x107° 1.20x10°% 1.31x1078 1.84x1078

TE " AR BRI B, T IR,
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M3 3 B LA BORF , S JAR Gk A
Sy A AT AR A B IE R 2. 1 ng/g, Horpdg
KAH (w=3. 88 ng/g) i BLAEUT A /K g - e AR - 458
598 2 VR T /K ) ) 3 ) 7S SR I v
JE (w=0~5.56 ng/g) FUE "), (HZLAR T I 52 KA H
TR E AT B AR (w0 =50 ng/g) P kL
TR PEGURR v 75 R & B AR AR, JBOK B R s
ORI 43518 0. 63 ng/kg,0.23 ng/kg, Chen %['4]
W 2 AL B S LA TR h A ML AR 2575 SR
AR5k B R e R 0. 37 ng/ g, SFII{ELN 0. 19 ng/ g, i
AR TFAS X TR rh RS A, AR Uzl i 1)
NEOR FEAE PR E RIX b S S0 X AT g
5 8 BB oA fi LS SRR s A 56

- PG 7S AR TR B a1 o A A AR AL
AR ) S B0 7E A s Ui e X+ 38, 1K 31 5. 37
ng/ g, B/AMEFEAL K FEVTRY) . JE i 4 3 ALK ik
UOBW Y ot P A% BA 5 A9 SF- 398 43 51 2,20 A1
1. 20 ng/ g, T4 5 B S O R R M AR 4005 it
DX, GURRA) v 4% B o 1) e ROt BIAE 40 s B i D0 AR
Y, B-WiFHsk i SR HI{E R 0. 006 ng/g, 57N A
AN o-B AN R 2, AR A ) BRAE I AL K P T
By, A E iR E a-fif A B-5i St
TR B R ATE 205N w0=0. 61 ~20. 02 ng/g 1 0. 59 ~
2.75ng/ g, HME M 3.85 ng/g Fll 1.44 ng/g'® | 55

A A X 3 o P 1 5% BRI, BB
(14 5% BA 2 DU AF X AR
2.2.2 AMEBER 0K G IR

AU 3 A 7K ZE TR o ke B 32+
Heh g B A 25k B R 4 TR 3 AN K
e HLBEAR 24 1 5% B AR BT, o 1 B
FERL MR LA 1, A 0.602 ng/g, 34 2
0.272 ng/ g, WA T S WK A 1 -3 b A HLwE &
H(w=0.23 ~0.69 ng/g) ", 4b FH KI5 YL K F,
7 A HLBEA 25 59 & B AEDTRR Y R0 4838 v (9 43 A A
XTI A o A A AR A Wl 0 P Rl o S L
AR, K5 60% LA L, 3% 1T BE -5 224 H Ji Rt
A HLBEA 25 (0l R A

o AT B R

£ | Nk RREENEY

2 067 e LR @R T

8 50 NRM%

= 0.5 A

£ 0.4 m

S

= 03F g
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& 02 e
X3 % e
= V7 ] 5 R s A =
- Wbl b2 WIHET WIARS WIHRO A A3 b3 kb A k4

SRR £
B4 TERARYHERFENBEREE
2.2.3 RAFZHRGIK
Il S5 AT, PE X & i) 4 9 (45 4% H FNAA b )
rhy A R B BAE 77. 20 ng/g i AT, =K
FEDTR) (w=28. 60 ng/g ZE47) , ik — Ty Ifil . i5d BH
THUERRRE EARE, 3 ANKE M) 3 TS
W BT AE R & e, T RE 5 A AR R AR
KA T V5 K R0 E 3 0 & & 77 58 AR K SR 58 A
KBV HEARTF ST TP LR A AR KR TR I
JEI A3 b B 5R A E A MY 2 87, 50 ng/ g, B I 1
TFEITHT T XBEIRY R R E RS R (0=
1.08 ~ 30. 84 ng/g, ¥J{H 5. 84 ng/g) | W 5] &
M, 5 FhbTAZR v, W n ) £ 5 2 e, A A )
Kk HIR A A,

3 5

a. A LA LE S B RE MR A 3 4K

IR i + pi LS ABURNIN AL
AHLA y ey e
e ALK PR WL K PR Ak K ALK Ak K
KEER 1 CREEA2  REEST PREI=R] REEA9  CREES 12 SREES 13 REEAA3 KFER 4 KFE R 14
NG 2.487 3.215 2.983 3. 880 1.558 1.987 2.205 0. 634 0.228 2.234
a-Hi St 1.414 2.559 2.998 1.172 1. 436 5.365 0. 630 0. 004 0. 007 3.573
B_@z“:‘ 0. 001 — 0. 042 0. 002 — 0.010 — 0. 005 0. 004 —
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