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Influence of the Coexistence of Zn’* on the Enantioselective Toxicity of

Metolachlor to Scenedesmus obliquus
HU Xiao-na, ZHANG Shu-xian, CHEN Cai-dong, LIU Hui-jun

(Zhejiang Provincial Key Laboratory of Solid Waste Treatment and Recycling, College of Environmental Science and Engineering,
Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract: To evaluate the enantioselective toxicity of chiral pesticide coexisting with heavy metal, the enantioselective toxicity of Rac-,

2+

S-metolachlor alone and coexisting with Zn"" on Scenedesmus obliquus was studied by using standard toxic testing method. The results

showed that the trend of the enantioselective toxicity of Rac- and S-metolachlor coexisting with Zn** was similar to that of Rac- and S-
metolachlor alone. The growth inhibition rate of Scenedesmus obliquus was decreased by the coexistence of Zn>* with high concentrations
of metolachlor. The inhibition rates with 0. 30 mg-L~" Rac- and S-metolachlor alone at 24 h were 49. 61% and 59.73% , and in the
coexistence of Zn>* the values were 38. 41% and 42.52% , respectively. The enantioselective toxicity of Rac- and S-metolachlor was
expanded and the toxicity of S-metolachlor increased greater than that of Rac-metolachlor. The coexistence of Zn>* showed partial
increase in toxicity of metolachlor in low concentrations, while there was antagonistic effect in high content of metolachlor. The trend of
Chlorophyll content of Scenedesmus obliquus at 96 h was in accordance with the growth inhibition.
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Fig. 2 Concentration-response fitting curve of S-metolachlor in the presence of Zn**
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Table 2 Joint toxicity of Rac- and S-metolachlor with In?*

48 h

72 h 96 h

o R R
/mg-L’l

Racmt Smt Racmt

Smt Racmt Smt
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F Rac- . S-SR W BL T R A M e 4 R S Y
Me) D, 3% 3.

F®3 A¥ 96 h SRR Chla F1 Chl b HRERE S
Table 3 Chl a and Chl b concentration and the Chl a/Chl b ratio of S. obliquus after 96 h treatment

R E M/ mg - 1! AbFH Chl a/mg-L"! Chl b/mg-L"! Chl a/Chl b

0 / 0.546 £0.054 f 0.487 £0.090 d 1.13920.110 a
Racmt 0.443 £0.017 e 0.364 £0.022 ¢ 1.219 £0.030 ab

0.050 Racmt +Zn 0.327 £0.026 e 0.233 £0.053 e 1.403 £0.022 b
Smt 0.314 £0.029 d 0.287 £0.055 b 1.110 £0.108 a

Smt + Zn 0.227 £0.015 d 0.178 £0.035 d 1.556 +0.030 d
Racmt 0.403 +0.006 e 0.319 £0.010 be 1.266 +0.032 be

0.10 Racmt + Zn 0.286 +0.038 d 0.159 £0.022 d 1.799 20.043 ¢
Smt 0.153 £0.005 ¢ 0.101 £0.008 a 1.507 £0.071 b

Smt +Zn 0.076 £0.009 ¢ 0.060 =0.008 ¢ 1.267 £0.014 ¢

Racmt 0.435+0.035 e 0.302 £0.062 he 1.470 £0.201 ¢

015 Racmt + Zn 0.149 £0.036 ¢ 0.093 £0.043 b 1.602 £0.069 ¢
Smt 0.080 +0.001 b 0.049 +0.001 a 1.632 £0.014 ¢

Smt + Zn 0.054 £0.002 a 0.071 £0.005 a 0.761 £0.018 a

Racmt 0.167 £0.011 ¢ 0.100 £0.019 a 1.696 £0.210 d

0.20 Racmt + Zn 0.083 £0.009 b 0.058 +0.017 b 1.431£0.035 b
Smt 0.032+0.001 a 0.027 £0.001 a 1.176 £0.030 a

Smt +Zn 0.024 £0.003 a 0.026 £0.006 a 0.923 £0.025 b

1) RNV BE AP B+ brifdn 22 , BOER B9 5B R 22 5w B8V (P <0. 05)

SEIRRHT, B AL BE 96 h 5 R R AR B
Mo R F AR S A KRS A S A
Chl a, Chl b BIRAK T 25 AL, HA SRR
AR, S-S N F X BHE M Chl a Al
Chl b & H AR 2 E T Rac-55 74 H 8 (A5 10 (P
<0.05) , 5B ,0. 10, 0.20 mg-L™" Rac-5# A
F R 43 5 Chl a S8 08/0 T 26.2% | 69. 4% ,S-
SN RE 2 )48 Chl a WD T 72.0% L 94. 1%
F 5% 22 AR AEMEE Chl b 5 0 5 9 R R e 4 Sk
J#,0.10 mg-L™"; 0.20 mg-L~" Rac-5 P H 5 iz 43
B Chl b FEIEA T 34.5% . 79. 5% , S-S5 N &
e /35 d Chl b W/ T 79.3% . 94.5% , i S-S
P R R O B VR S i TR SRR TR, gk
b Liu %50 6T 574 B R 2R 1 R /NER B 1 7
PG — 2. 5 X BEAH EE, Rac-53 79 HY 5 b P20
Chl a #1 Chl b &4 H(Chl asb) B8k Bl B2 5 E T
e, S-SR E AL FRZ Chl a/b HO(E G ETHE
MORFE, W HRGE Chl asb 1Y TR E AW T3
B FHUMERIIEEY . Zhao 52 4fGE , N T3S UV-
B RS B A 2 S 5 R
FEAK,{H Chl b & AR fb ok 3

PREFS Zn® " WA AE R RHE M S 22 % 5

AR PR PR E B AR AL — B Zn® T AR SR
R AEFEZHAY Chl a., Chl b B BAK T 45 (41 AT
[ e 38 o e ) Bl Ak B2 5 o 150 BH IR A X
A I S 2R ) M R T B R B A FH
M. S-S H B Zn® BAVERIXT Chl a A1 Chl b
R B % T Rac- N B E (P <0.05) , 4
FeARZS 94,0, 10, 0.20 mg-L ™" Rac-5# N B HE i 4y
Al Chl a S BT 47.6% . 84. 8% ,S-FHH &
JHz 43 5d Chl a 3870 T 86. 1% . 95.6% 5 0. 10, 0. 20
mg-L™"; Rac-5 P W H W38 Chl b 7 fti b T
67.4% . 88. 1% , S-S H B &3 5I# Chl b /> T
87.7% . 94.7% . In** fFAENF T , Rac-H1 S-S5
BEAR 2 Chl a/b B 7EHE RIS A%, 0.10, 0.20
mg-L~" S-SR AL L] Chl a/b ¥/ T 1, U0
B Chl a & &/NF Chl b &, S-SR N P RS Zn®"
BRA e FHAM A A M Chl a S84 Z T Chl b &
. Moyen %70 Xia S5 BF ST I AR, 4 36
T,Chl a 7341 Chl b & W o UK. AR50
TEA Zn** TEAE 451 T, Chl a & 878 4k b %5 SRR
Chl b 7 5 AR X £ AT 2L Chl asb FLAE 1 FE
fRnTRe S Mt B R e MG, RZ,Chl a FHW
FHXT RS E T EL Chl a/b HAE A TH i ] fig 5 B-2&



14 IG5

57 N R 5 A T AR MR R I T 22 57 R ) 297

8 MR E AP RN P RS Zn® B
EVERIE Chl b & 5% Chl a 8545, Chl a/b [
H TR, Ui SN H B S 7o B 1E F G R A
PENEE R R A T B M.

3 g

(1) 5P R R e 0 A0 A M 1) Sk i M B 2 o
TR B P R 2 B T[] A A2 A 1T K, A AE A
RN A RGN S 2R 5 Zn* FEAE SR, Rac- | S-
S P9 R B R AR A Y B A R B 5 LR A
FHB S IEA AT ], Zn®* BOFEAE AR 1 v e 3
A A A A K A .

(2)553% 48 h B}, Rac-J% S-S N W 5 Zn*
A VE RSB 45 Bi/E A, 72 h 196 h B 5 Zn®”
(I B A 2R 35 RN B R AR ARV B R IR
YERRFR AR INVE | v BE T A Hs /e .

(3) Rac-F1 S-S 7 W 55 JHle of Ak A4 A o 1) vk
PEAFfE2E S Rk A S-S H R, Zn" 1)
FELEBCAR B AR B 1k B 5 ABZ 3G N T Rac-Fil
S-S DA R SR o s A A S 1 ST R R R 25
Zn® " (AELEAT S- 5 N R B e Tk B M R R
KT Rac-59 W B REFEME A0

(4)hb3E 96 h J5 5N B R R AR 2R R
R AR R OV R M e R S AR
HAE KPR —5 Zn® FFESMU T, Rac-F1 S-
SN R AL FEZH Chl a F11 Chl b & H (Chl a/b)
e K BEAIK.
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