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BE . 2R EXT A KSE EWFSE T BRE Rac-X S-S 74 Y B Bl o 4k A= M8 ( Scenedesmus obliquus ) 8
i /INERE ( Chlorella vulgaris) B9 2V E TR P ERE NS FE R 0 55 B 700 Btk 952 . 25 R B | Rac- K S-S N W B i i Atk etk 5 ik
JE % g S BT[] S AEAH DG | Rac- 52 S- 5P Y B XS (U B A O 1) 5 P B3 M A2 70 ST R TR M 22 5. Rae-57 T R R 0 06T 053 A% /N Bk
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Ko S5 7R HR B i ) SRR B3R, HL Race- K S-57 7 R R JEEXob A A A s 3 A%/ N IR R 1Y A M s MR AP AE — 8 I R AT DG 1. S
BRI I A BRSSO Rac- Ko S-5 P P e i X Wl A i A i, % S5 PR R R Jee ) A 25w P 2 e B g W . (P <0..05).
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Toxicity Effects of Rac- and S-Metolachlor on Two Algaes

CAI Wei-dan, LIU Hui-jun, FANG Zhi-guo

(College of Environmental Science and Engineering, Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract: The enantioselective toxicity of the chiral herbicides Rac- and S-metolachlor to Scenedesmus obliquus and Chlorella vulgaris
was determined, and the effect of humic acid was studied by using acute toxicity testing method. The results indicated that the toxicity
of Rac- and S-metolachlor increased with increasing concentration and exposure time. The ECq, 45, ratio of Rac-metolachlor to S-
metolachlor was 2. 25 for C. vulgaris and 1. 81 for S. obliquus, indicating that S-metolachlor had higher effect on two algaes, and S.
obliquus was more sensitive to Rac- and S-metolachlor. Linear correlation between toxicity on S. obliguus and C. vulgaris was observed.
The toxicity of Rac- and S-metolachlor changed with humic acid, with more significant change was observed in S-metolachlor
(P<0.05).

Key words : chiral herbicide; enantioselectivity; toxicity correlation; humic acid; Scenedesmus obliquus; Chlorella vulgaris
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pmol - (m’+s) =" SEWEEL N 16 h: 8 h. £ K& M #E5h
3~5 W, HHE AR E R I (RATE 5 x10° ~6 x
10°A4>-mL ") B e 2 F —1R, BEAG A e
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(a) S-metolachlor (b) R-metolachlor
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Fig. 1 Isomeric forms of metolachlor

1.3 Kk
1.3.1 2tk

P4 T XK IR s i e AP 2] 100 mL (Y HE
MR BN 7.0 x 10° 4> -mL ™", BAAF A 50
mL, Rac-F1 S-S 5 HY B Jiie () Wk B2 1 & 0, 0.02,
0.1.0.3,.0.4,0.7F11.0mg-L™", S MHERE?3
AFAT, 5 HE UV-2401 43 50 %2 24, 48, 72 Al

96 h B AE 680 nm Y GIA.
1.3.2  JEFEERX 5P H R RE PR ) 5 e

WF5E € B JE R (10 mg-L~") XHILHE EE (0. 01
mg-L ") EHEEE (0.5 mg- L") S0 B R AR 1Y
oM R R 3 PAT HARERER 1.3, 1 Y.
1.4 BdEgitirtr

K HI SPSS 15. 0 #4754 7 A 5 40 ¥, H
Duncun’s New Multiple Test X} ¥ il J& 58 R 5 1) 5%
PNV R e 1 B PEAE 2 LR, B KR ETE o
=0.05,P <0.05 I\ HA W FHAMHEE; BREL
TR X8 ARk A A o 0 A /S IR A AR R R
KR 100% x (X HE Do — A B Do, ) /XF HE
D g0 , K H Logistic model"®' 153 2 B0 sk 7 e
EC,,.

2 F#HREIHE

2.1 Rac-J S-5HNH R 2 Fhag g i) 2k 5t

i I AR LM 1A 3 A i i S e A T AR A
PG, 3R 1 2K 2 530058 T Rac-Se -5 N H B
X ARk A M R S A/ N ER S ) B M A TR UL R
()45 TS AR Y EC,, .

WF9E 45 R R WIBE % 52 F5 A 1 1 K EC,, W/,
FEPEIG AR (£ 1 M52 2) . Rac-57 P4 HY 8 Jig 42 38 6 A
MR ) EC,, 7E 48 h NI /N, 2 5k TR E,
ECs) 0092 ECy 4, Al ECyy 50, B9 2. 67 F1 3. 24 5, S-

#1 Rac-% S-BW REEXHEMER Logistic A SH K EC,, "

Table 1 ~ Parameters of the Logistic model and the ECg, values of Rac- and S-metolachlor to S. obliquus

A E]/h [R5 A, A, ECsy/mg-L"! P R?
o Racmi 24.350 65. 155 0.503 2.873 0.941
Smi 8.358 70. 623 0.419 2.287 0. 996
48 Racmi 0. 634 85.013 0. 188 2.835 0. 994
Smi -2.024 90. 992 0. 153 2. 966 0.975
7 Racmi 8. 485 92. 420 0. 155 4.953 0. 998
Smit 14.725 92.236 0.079 5.117 0. 986
96 Racmt 10. 241 94. 649 0. 150 7.803 0. 998
Smit 20. 700 94. 405 0. 083 7.728 0.997

1) Logistic B8y = A, + (A, =A,) /[ 1+ (2/ECso) "],y BRI AINHI A (% ), JERFHRRIE , BT A BB #R 2 th SPSS 15.0 7585 Racmu

F7R Rac-5 N HEIE  Sme R S-SR H R R A

£2 Rac-F S-7W PR EBEZ/NEKER Logistic A SH K EC,,

Table 2 Parameters of the Logistic model and the ECj; values of Rac- and S-metolachlor to C. vulgaris

s [E]/h AR A A, ECgp/mg-L ™! P R?
48 Racmt -0.031 0. 764 0. 765 3.319 0. 986
Smt -0.015 0. 891 0. 548 1. 837 0.993
7 Racmt -0.039 0. 874 0.492 5.777 0. 996
Smt -0.019 0. 984 0.327 2.870 0.999
96 Racmt -0.036 0. 930 0. 383 5.209 0.997
Smt 0. 021 0.923 0.170 5.249 0.993
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A R0 BE HEAE ( enantioselective toxicity , ET) 2k R 1iF
S B WA S AR B R B O K
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S B Rac-57 4 F R XS SR ECs, M, i
7 53 G EC s M1 EC30, X ECs0p,, FI TR , B K
G O

ET =
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Table 3 ET value of S. obliquus and C. vulgaris
EC50R(H‘ - /EC5OS -

HE/b PN N
48 1.23 1. 40
72 1.96 1.50
96 1.97 2.25

2.3 Rac-F S-SR HRERS 2 FhegiEa e A G

A BEY) O AN [6] A ) 2Z TR FE A AR — A G
P TTHEE X A R A Y At R Y &
B, SR AW RO G AN Y B 1 U 45 R S B D £ A
REVE BRI A RAH O R EGA 0. 99 L by 3 4
A& YR i ( Mylopharyngodon piceus ) 14
ARV ( Plagiognathops microlepis ) W) 2 VE 3¢ A7
TE R A I AR S

AT T Rac-Je S-5 P9 HI B Jrig o 7k A=
PRI E A% /R BE ) 2 BRI (8] 2) , BRI Rac-&
S-S5 P9 VB JIE X 2 P e i) PR PR AR A — i 1Y 2R

0.25

® Racmt
O Smt

o
%
=

e
[

e
)

BRI A A 9 B mg L

e
(=
wh

0 0?2 0;4 ()I,ﬁ U.IS 1.0
B AU MR MR mg L
B BRSY 3 Rac-T% S-5T T R HEXT 2 Fhiskaity
EC50,48 h \EC50,72 h I\u EC50,96 h
B2 RS BRI B

Fig. 2 Relationship of S. obliquus toxicity to C. vulgaris toxicity
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FE Ab AL L E O R v (RHAEMHE ECy,) =
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0.993) FYEEMHEAH M , B Rac-5 P9 HY R JHE X 2 F
PR BCFEALE A7 7E 4 AR, X 1T BB = T4y
FAEA YR PR AN F SR SR B
/IR 5 3 30 A2 /N ER O 1) B M A R TE Rae- 5
S-S PN Y e A B 12 R T 2 A%/ N sk e 5 R A Al
W SE A% N A R A AR DG | 3K T R T
AR R/ IR 5 A% IR /N ER R 1
RHE A R L.

2.4 JEFHERXT Rac- K S-S5 H B M A 52 )

3 5 J5 2 R K AR AR e R P A ML 1 32
55, — W i50% ~80% . WEFTUESZ T AT ¥4 4 1) Jid 8 It
LA S A NG G 2 3005 1 A% JOR RS 5 500 kA=
ZEGVER AR R E M ST NI B2 A ML
Y i A= A S A BE . AR ST A A AT RN 10
mg- L™ JEIEBR G Rac-S S-S TN H B g o) sk A= i g
AR 300 A%/ NIRRT
XoF S5 PR PR R e 1 DA B ST AR e R B 1 1 s (]
3).

SR I FA IR I , X 50400 1A 6 A e A B
Xof PR D SR e i A A TR Bt B ) S o R
P/, 3T BE AR PR A S B R ) N I R T SR AR
KIAEE, REWIHA K Z 8] —E i, Z 580 T
WS, RN A KA BV . WS I 5 R 91 8, Rac-
o S-S5 PR R R etk st A A S 198 A R 0 ) ) 3 K
T 2.05 f%(0.01 mg-L™" Racmt) . 2.01 1% (0.5

mg-L™" Racmt) 2.29 £%(0.01 mg-L™" Smz¢) 1 1. 09
£5(0.5 mg-L~" Sme) , BDREPERG K HBE 5 4b PR
[) P S I3 0T A A Al ke ) g M sl ), O L
TP NRHIC A BE Rac- K S-S PR F 8 i 1) 74 P 52 g
A, AP 96 h B, BEPE ST BN T 86.3% FI
107% . Bt A1 28 WH 35 100 B8 5 19 R A T 8 7 1 Ak 3
HAI IR 22 Tl iR B K (P <0.05) [ A 3
(a) F13(b) ]. 1@ A% /INER i Ab BEAE | T8 B R AR FH
J5 B Rac-J¢ S-S54 H B 0 g P R B R 346 K [
IRy X AT 1 o e 7] P i A 5 e B Oy B g [ IR
3(e)M3(d)]. ARM T, IR X S-S5 H 5l
BEPE 5200 TE K U I 1 % S TR R e B T
RAFAE T 2252 Oravee % BF 98 & B 3 P (Y
JE FE R REAE — 8 2 B L WO TP HILTS S 4 i % Bk
L EF. FEFE IR W] R85 30TV BRS¢ o R
X A4 L e A= e2E NS Rac-Fi S-S5 HH 5 fiie st
S () AR AR IR IR A ).

AN [7i) S5 240 0 JEC 24 BB v e B B Iy W o 265 R R %
it AN ] AT 52 e 240 JE S 1) 3L 30 Pk I 4R 0
PRSI A ML LS R LA 2R (LR T 4
TR R AT, >4 RS BT 248 2 T B, 200 AR
FR I R 32 BI5E 0 202/ INER i 15 B DR 4326 1
RIEFE , C JEWR A A — e 22 5 | Il
PR T 2 s A4 L BB 11 52 i ] e AN ] i BB B R E
S R 2 Rl rE v e R IANA).

3 i

(1) Rac-F1 S-S5 HH B e b A A4 i o 5 3 A%
ANEREEIY S20HE T S U B R ) 52— A 1 AH G
P HHE 2 Pk e () BB | Rac-Fn S-5 D9 HY L i
AEFR 72 h I SE A INBRE I ECs, 73 i) AR AR e
(1) 3. 18 £ 4. 15 %, BHAEWHBEXT Rac-Fil S-S H
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