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Abstract; In order to enhance the environmental safety of chiral pesticides, it is critical to investigate their stereos-
elective toxicity towards non-target organisms. In this study, an algal toxicity assay was performed by using the
novel chiral pesticide ipfentrifluconazole to examine its stereoselective stress effects and oxidative damage on the
model aquatic alga Selenastrum capricornutum. The results showed that the 72 h-EC, values for Rac-, R-(+)-, and

S-(-)-ipfentrifluconazole were 0.85,0.68, and 244 mg-L™', respectively. At exposure concentrations of 0.8 and 1.2
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mg-L™",

significant differences (P<0.05) in photosynthetic pigment contents and oxidative damage markers were

observed between the R-(+)-ipfentrifluconazole treatment groups and either the control or S-(-)-enantiomer groups.
Moreover, high-concentration exposure to the R-(+)-enantiomer markedly disturbed the intracellular reactive

oxygen species homeostasis in algal cells. This study confirmed that chiral ipfentrifluconazole exhibits distinct

enantioselective toxicity toward Selenastrum capricornutum, with the R-(+)-enantiomer showing significantly

greater toxicity than the S-(-)-enantiomer. These findings provide scientific support for the development and

application of high-efficiency, low-toxicity and optically pure enantiomer-based pesticides.

Keywords: ipfentrifluconazole; Selenastrum capricornutum; acute toxicity; enantiomer; oxidative damage
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Table 1 The EC,, and 95% confidence intervals of Rac-ipfentrifluconazole and its
enantiomers to S. capricornutum

i/ & ECyy/(mg-L™") 95% i {5 IX [l (mg - L") [ 4 7y R
Rac-5 4 FUIR s 1.12 0.049 ~3.835 y=0.81x-0.09 096
24 R-(+)-57 TR R s 0.50 0.001 ~1.805 y=0.60x+0.17 0.90
S-(=)- 5 PIFRUIR M 530 4337 ~6274 y=452x-336 0.99
Rac- 57PN IR s 1.10 0.053 ~3.532 y=049x-1.10 096
48 R-(+)- 5 A S I e 091 0250 ~1.881 y=1.11x-0.02 096
S-(—)-57 T R s 449 2668 ~7.103 y=231x-168 099
Rac- 54 IR e 0.85 0412 ~ 1405 y=126x+0.05 0.99
72 R-(+)-5+ T Uik e 0.68 0260 ~ 1247 y=1.15x-0.08 0.99
S-(=)-5 I FRUIR 244 0.758 ~5.809 y=134x-043 0.88
Rac- 57 P4 Uk 075 0306 ~ 1340 y=1.18x+0.14 098
96 R-(-H)-57 T Ul 0.64 0259 ~1.113 y=127x+022 0.99
S-(=)-F I FUIR 2.13 0.015 ~8.803 y=137x-043 0.89

T AT R P NS p AU, AR S x VR BE A9 F AR (),

F2 BAZKEREFIELKELAE 96 h FEH EC,, &
Table 2 The EC,, values of common triazole

fungicides to S. capricornutum with 96 h exposure
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B AR T T R 2 36 2 A A Ve i % R T 1) SOD i 1
BERE 5 S-(-)-X ARSI A A B 2 S
(P<0.05), H R-(+)-XF A4 52 56 2 1) 376 14 484 s B K
5 X R AFAE B P22 (P<0.05); ik 2
Faf , R-(+)- X WL T e AR S8 20 9 SOD i 1, 5
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Fig. 3  Photosynthetic pigment contents of algal cells after 96 h exposure to Rac-ipfentrifluconazole

and its R-(+)-, S-(-)-enantiomers at different concentrations
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Fig. 4 Relative values of SOD, CAT and MDA of algal cells measured after 96 h exposure to

Rac-ipfentrifluconazole and its R-(+)-, S-(—)-enantiomers
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