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Abstract : The toxicities of influent and effluent for a pesticide wastewater treatment system on the model animal, Caenorhabditis elegan, were
measured for identification of the target organic pollutants with the approach of toxicity identification evaluation( TIE ). Although the effluent
quality could met the limit as the list in Chinese Integrated Wastewater Discharge Standard[GB 8978—1996], both the influent and effluent
still revealed their toxicities on C. elegans proved in the battery bioassays with the parameters including life span, generation time, brood size,
head thrashes and body bends. The generation time for C. elegans was sensitive to the influent and the brood size of C. elegans was sensitive
to the effluent. The major toxicants in the influent were acidic organic compounds but in the effluent were alkalescent organic chemicals. The
results indicated that the bioassay methods could be used to test the toxicity existed in the low COD,, wastewater and the approach of toxicity
identification evaluation should be effective for discovering target toxicants.

Keywords: pesticide wastewater; C. elegans; bioassay; toxicity evaluation; major toxicants

FeFERAC A R ACZY L7 iz AN
AR I I R —E BT 3, SEHORAR 2K Y
HE o A2t E TR Tl K el ) 3 2B

Yrfm B #:2008-09-25

EETE JCAARHEIH H (BS2007050) ; 75 5 KA 58 A= RHIF I
AR BT E (2007CL11) ; Y1548 PRE I I RHIT AL G 05
F (07105 7159545 3 10 i AT A= BHITFA 3 1 % B 3T H
(CX07B_170z)

EE® I EWEri(1980—), L, W 2k, FENT7 0 A S FE
E-mail : uptoyou66@sina.com

BIRBRREA: TAE  E-mail: yuhx@nju.edu.cn

1M H T AT COD S5l /D24, X il REAFAERY G
SRR N ERBCRIIANTE R

20 122 90 4R, HiZEE EPA TR &
15 Y PR RE I TRV S 1)y e —— B MR S PP ik
(Toxicity Identification Evaluation, TIE 752 J"7Z A%
SR A B 583, IRk R T
3BT, A el FE R SR AR s A A PR S
BEVERY AR AL, S A R S AR T P A A
Yy AR AT R 20, SR A B A SR
B R EAT AL oA, T T A KA A Ak 55 e it



5 28 455 7 1]

AR

B ¥ 4 1393

e, BE AT PR A A . TIE B ¥ Y
FRAESZEG (Phase 1) 5247 %5 51 (Phase 11 ) FIFE 976N
5255 (Phase 1 )3 AP BEAH . EIERY TIE 7 E
2T K MK R AR R C R ] K T
B3 B,

75 0 BT 26 4L ( Ceelegans ) 2 A5 X A= 4 v ek 135
B HERR B TR ENYR Z —.
Pt T2 PRI A5 R 45 2 3G 9% 6 45 Fh R BN i L
AU, IR & B B HRUAT 60 h Z247, AT DLAE G A
(] A 7 (5 b R ¢ B AR B RE ) KRR SR | B R
HIATR | IR S 2 W BBERN FE bR . 2R
BEPESES B PR TR | 2 R SRR A, PR
CL RN AR S B MR I R e 2L 51 g B A= ), B
848 AA P A Y0 0 BRI =9 3E
WA AT R

ARG AR S R, IR 2T
EHCRN AEHRAGIIE B , 28 TIE 2290 HR1E 5256 (Phase
I )Pt € pH 1875 A A A BU(SPE, Cs) ZbH R
JE KBRS, WL RIWE K D RS It
PPN X — R AN BRI 5 2 A3k T K A2
BTN s FIH GC-MS 2 PRt K i LTS e
TS, LI R K R M T IR R A DL R
PRBHOR LA

1 #MR5E7FE

1.1 iR Fn{L =8

Finnigan-MAT GC-MS(USA ) ; iEh% 7€ &AL ( Lt
.5 );SPE Cyis (1 g,6 mL,Supelco 23 ), USA ) ; IE
Cbe . AL (IR, Tedia A 7w, USA ) 5 ToK B IR
BCARFRDL, Sigma 3w T2 ),

75 N2 HL (Caenorhabditis elegans ) i 2 “fy B A= 7
N, B[Rl PRk duastf& e (CGCOME 3% .
1.2 iXBG 7k K HARETE FF

IR KA R e 24 | I A A BRI it 1) 1 /K RN 22
AEFRJE B K KR RIIA S5 % 5 o B T34 /K B
SR T, BEAOK IS BB R W . 7KK
pH10.25, B, 5% 5.50 mS+cm™,COD, 2 578 mg- L'
JKIKFE pH 7.18, B, 5K 6.36 mS+cm™,COD, 54 mg- 1.,

R KR A 1YY H 4% 8 TIE BOR by ik |
pH 85 Cys FE A HOPE M A Ab BRI 43 9 o3 5 0
KA ERFR Y KT v 2 LR 1, HLAAR A 3T
FREUNR « gk K45 1500 mL 28 0.45 pm FYFERE L JE
FERE U5 KEESM 7318 3 > 500 mL KA, 48T

MK pH K&, ANFITF TIE F2)5  g BA AL BEFN A= 4
SEY, PtAE s Cs BARSREGET 43 P K 1 3 A
500 mL 7KAER pH {535 5% pHs .pH; Al pHos 7K 1)
24~ 500 mL 7KFERY pH A58 % pHs #1 pHo, 73 140
500 mL 7K pH PREEAAE (pH,) o K5 K4 3 A2
pH J&75 1 500 mL ZKAE 3558 i) [ AH A B IV B A
FREA R, 5 A B 2 B K A R AR AR L
FE 5 3 AT 20 3~5 mLemin™, 8 Cs HEJE T, HE/K
M pH W2 pHy, HH7KAE AW pH I8 2 H7K9146 pH
{H-pH,o FE7E 24 H AL BT ASAE S TR BLAL
Hgi 7K A 500 mL AR YR 283k 6 RN A A HURE &
RIE1FRINY Chs APUH: 71 B2 T8 5 , FH 50 mL IE
b/ —F P (4: 1)k WPEIRZTEK Na,SO, Iiééyk

ek ds, BFRATRE 0.5 mL,-20 CLRAFAF
T o
pH'J(AIS pH7/(418 pHg/C
HFm SRR EFM
pHy/Cis pH/Cis pHy/Cis

HEJR R ERRA R

[l 2 pH

< .
<+

s | [ o | [ 0s |

B 1 RAGEKLERRE
Figure 1 Flow chart of TIE technique used in evaluating the

pesticide plant wastewater
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Table 1 Effects of input water from a pesticide plant and treated samples on the life span, procreation and behavior of C.elegans

ey . - R EK (x£SD)
FEMERN FE AR 25 XTI x£SD
1# 2# 3# a4 S5#
A R ) BB R U 11.2+0.8 9+0.2% 7.50.1% 6.50.3* 9.5+0.8 10£0.2
HEBY A E /M 64.7+0.65 66.8+1.5% 66.8+0.76 66.8+1%* 67.7+0.29% 67+0.5%
FEINECH A 24137 9541 5% 223423 139+16* 153437 171£12
ik S AT B 2 /YK - min™ 137+12 79+12% 121+16 108+15 11624 127+15
R OBV - min™ 17.3+2.08 9+2.64%* 12.7+3.51 12.6+1.53 12.3+2.08 14.3+2.08

T % Fon P<0.05, %% R P<0.01, R,

R 2 KR EA BB 2 B A A B AR SR AN T 20 B9 RSN

Table 2 Effects of output water from a pesticide plant and treated samples on the life span, procreation and behavior of C.elegans

e ~ . - 7K (x£SD)
BRIV FEAR 25 XTI xxSD
6# T# 8 o# 10#
A RN ) 2 B0 R 11.2+0.8 9.5+0.3* 12+0.5 8.5+0.4% 7.5£0.3% 5.5+0.4%
HEB A A ) /h 64.7+0.65 63.8+3.8 60.7+0.35 65+0.29 62+2 61.5+0.5%*
FEEER H A 24137 99+40%* 10829 22145 134213% 193+38
TR SARABEBIATR /K - min™ 13712 111+14 130+12 13943 115+5 11326
B2 ih B - min! 17.3+2.08 9.33+0.58* 18.3+3.21 1242 11=1 17.3£2.52
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