)
EF0E 5 2L 4

; W17 % 454 2022 4F 8 A
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 17, No4 Aug. 2022

DOI: 10.7524/AJE.1673-5897.20210308003

TERE, HRB1E, JiHe, 5. SR IRAE I SERRR | LSRR b G AR AR B AU 3,5-DCA IFEHERFSE)]. A ST I2441R 2022, 17(4): 378-385
Wang Z, Hua X D, Shi HY, et al. Studies on metabolic pathways of iprodione in rape plant, soil, and water and toxicity of metabolite 3,5-DCA [J]. Asian
Journal of Ecotoxicology, 2022, 17(4): 378-385 (in Chinese)

SEREHEESL, TEMKPRHREEZREREY
3,5-DCA HIEHHR

D)

/‘ijg, ily‘{’%'fc., 7}’@7;@:,3‘2, i"_l%-ﬁf‘—

B R KA AR B, B 210095
s HHA .2021-03-08 S F HH3:2021-05-08

FEE . 4 T UIH S R IRTEVE TR BT H A 1R B AR =8 3,5- AR (3,5-DCA) Ay A= 45 IRV , 38 e 7K 5 008 | 4 80 3 Fnok
fift i %5 , R UPLC-TOF-MS/MS, %558 T 57 IR TE T SRAE AR SRR b i A0 ™= 4, 00 T Rih& 42, JFWF9E T 3,5-DCA Xf
YA B AR A REME . ZEVRSERTRR PRI 2] 4 O IR TR (ML M3 M6 FI M7), 7E 3R T 5 R I (ML M3
M6 M7 I M8), 7E/K & 8L T 7 MRS = (M1 M2 M4 M5 M7 M8 F1M9)., RSP itk 2454, WIafh 1 5w IR
T = T 0 DT S B b o R A S R, AN T S B IR A S SR A AR L R AR A R AR, IR 3,5-DCA Xt Hep
G2 WA IITEE(C,, 9 99.7 mg-L™) 2 HIRAC,, 7 304.8 mg-L™ )i 3.1 1%, 3 77 T2 M54 14 d 2P rEQLC,, ] 31.56 mg
kg RBEARNY 15 F5LL F(LCy,>500 mg-kg™), RUIF RGN FEACH, DFRES R R IR IR Z 2P m A &
EMEX,

R SRR AR AR R ; w sl vk  ARhE R

XEHS: 1673-5897(2022)4-378-08 RESES: X1715 XERRIRE . A

Studies on Metabolic Pathways of Iprodione in Rape Plant, Soil, and Wa-
ter and Toxicity of Metabolite 3,5-DCA

Wang Zhen, Hua Xiude, Shi Haiyan, Wang Minghua
College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China
Received 8 March 2021 accepted 8 May 2021

Abstract; In order to clarify the metabolisms of iprodione in crop and environment and the ecological risk of me-
tabolite 3,5-dichloroaniline (3,5-DCA), the metabolites of iprodione in rape plant, soil and water were identified by
UPLC-TOF-MS/MS through the hydroponic experiment, soil incubation and hydrolytic experiment, and the meta-
bolic pathways were speculated. In addition, the toxicity of 3,5-DCA was studied. Four metabolites (M1, M3, M6
and M7) were found in rape plants, five metabolites (M1, M3, M6, M7 and M8) were found in the soil, and seven
metabolites (M1, M2, M4, M5, M7, M8 and M9) were found in water. According to the chemical structure of the
metabolites, we found that iprodione are mainly metabolized by the cleavage of amide bond and dealkylation reac-

tion, while the metabolic pathways of iprodione in rape plant, soil and water were speculated. The cytotoxicity of
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metabolite 3,5-DCA (IC,, was 99.7 mg-L™") to Hep G2 was 3.1 times higher than that of iprodione (ICy, was 304.8
mg-L™"), and the 14 d acute toxicity of 3,5-DCA (LC,, was 31.56 mg-kg™') to earthworm was more than 15 times

greater than that of the parent (LC,,>500 mg-kg™"), which indicated that the metabolic process of the iprodione

was toxicity-increased metabolism. The results are of great significance for the environmental safety evaluation of

iprodione.

Keywords: iprodione; metabolite; cytotoxicity; acute toxicity against earthworms; metabolic pathways
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HABEBME X, 7 5 RIK 5% Y e LRt
. AsclE NELRE, R UPLC-TOF-
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1.6.2 LC-MS {2846 £ 1
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Fil 50 ~500, B Fmi% HL 5 500 V, IFIEE 550 C,
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20 eV, BT FER 67 ms, B FRHCTEREE 25 ms,
1.7  4NpsEtE
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Fig. 1

Extracted ion chromatograms of iprodione (IPR) and its metabolites from UPLC-TOF-MS/MS analysis

in water (a), rape plant (b) and soil (c¢) samples
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Table 1  Summary of all MS and MS” data for metabolites of iprodione
RIS (R I /min PR B T ‘
. . . . RN floe 2 i
Metabolite Retention Typical fragment ion )
. . Structural formula Chemical name
code time/min [M+H] m/z (MS*)m/z
o 3-(3.,5- T )- 1- 5 N R A R Y B 2 N IR
244 9889 >\\| o . )
MO 1147 330.0334 N4 3-(3,5-dichlorophenyl)-N-isopropyl-2.4-
161.9878 o I T ,
dioxoimidazolidine-1-carboxamide
c
2629984 Q o o N=((3.5- 2 U P ) -N-( 54 0 Y ) A
Ml 11.81 348.0510 113.0599 a N)J\N)J\N/I\ N-(3,5-dichlorophenylcarbamoyl)-
H
76.0405 H(BH N-isopropylcarbamoyl-glycine
0
242 2403 & I ,
. N-(3,5- 5 HE)-2-(3 -5 P B NIk E) £ Tt e
M2 798 304.0612  161.9869 LR ] ) ) )
o N e N-(3,5-dichlorophenyl)-2-(3-isopropylureido)acetamide
127.0184 °
161.9869 f N-(3,5- 5 HE)-N- 5 I k-2 ik Y Bl
M3 12.30 290.0455 /@\ T e . . .
127.0184 a NN N-(3,5-dichlorophenyl)-5-isopropyl biuret
175.1029 ci
2-ZFE-N-(3,5- I LI
M4 8.00 219.0085 161.0812 ) ) )
a NJK/NHZ 2-amino-N-(3,5-dichlorophenyl)acetamide
147.0597 H
211.0245 a 0 3 HE)-N-F P 42,4 T SRR et 1- Y e e
M5 691 296.0795 149.0204 @-N;\]_/(o 3-(3-chlorophenyl)-N-isopropyl-2.4-
128.0234 HN_< dioximidazolidine-1-carboxamide
187.9690 IS, e el s -
173987 o 3-(3.5- R IE) 2 A KM -
M6 1154 2879935 ' 3-(3,5-dichlorophenyl)-2.4-dioximidazolidine-
1619875 P ( phenyD
cl HoN 1-carboxamide
56.0160
173.9873 cl s e I e
3-(3,5- AR AL )- IR kB2, 4 - UL R DK e A
M7 1146 2449879  138.0108 NH
) 3-(3.5-dichlorophenyl)-2,4-dioxoimidazolidine
56.0161 cl
1599730
132.9608 U A (3.5~ S OB Y ) H AR
M8 11.76 2629984 N
127.0181 . 0 ((3,5-dichlorophenyl)carbamoyl)glycine
76.0397
1449616 €l o
3.5- AN
M9 6.53 1619870  127.0187 NH,
3,5-dichloroaniline
108.9843

Cl
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Fig. 2 Proposed pathways of iprodione in water, rape plants and soil
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N-Ji B BEAL KA SO, PRIk 3000 S T R 1 7K fi
VE A HAE ER BT AR R P AR ) = LA
2.4 SRR KA 3,5-DCA B0 EE
g 2 Fias, SE IR Hep G2 1Y IC,, 4 304.8
mg-L™", 0¥ 3,5-DCA i IC,, 4 99.7 mg-L™",
3,5-DCA Xf Hep G2 ZHMIsEME S IRy 3.1 1%, 3R
B S IR AR T 2R, 3,5-DCA WL O
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G2 B A A7 R0 1035 T [, 3R WO 4 M 1Y) 2
PR 2 R TR
2.5 3,5-DCA X} 752 Ml ) 2tk sk

SRS R R 14 d-LC,, A 28.15 mg a.i.-
kg (T Fa &), ik 3 E 45 L E 1Y 20 ~ 80 mg a.i. -
kg™ (T BT a ) ], ik 1Y S5 36 e 51 %6F Ak 0 0%, 7T
IRREE 3R

AT A8 5E 3,5-DCA X 77 1 % JH: 5] 4 1
PR NE 3 PR, 451 BR,3,5-DCA Xt ik F
FZ MW 7 d 14 d-LCy, 40514 53.29 mg-kg ™ F131.56
mg-kg o MR CAAEAR IR 2 T R e vE )
(GB/T 31270—2014) H 4% 24 X e w51 f) 25 1 55 2 40
4% ,3,5-DCA Xt 7 1 B 5] A K % (>10 mg-keg™"),
MR [ Br 266 5 0 Ak 22 Bk A
Union of Pure and Applied Chemistry, [UPAC), A\ L.
TR R 5 TR IR X AR 2 ik ] 2 PR EE PR Y LC, >
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Table 2  Cytotoxicity of iprodione and 3,5-dichloroaniline (3,5-DCA)
& 1575 P R E(R) P IG5y 95% FEAF X ] /(mg- L")
Compound Regression equation Coefficient of determination (R?) P value Amg-L™")  95% confidence interval/(mg-L™")
SHR y=08176x+1 6928 0.9659 0.0011 3048 2119 ~438.6
3,5-DCA y=3.5978x+43676 09573 0.0109 99.7 804 ~1157
#3 3,5-DCA XFFEHBE LC,,
Table 3 The LC, of 3,5-DCA to Eisenia foetida
R HAE REU(R I
B[] /d EVEp¥E ) ( )_ . LCs, 95% ‘B A X ] (mg - kg ™)
) ) ) Coefficient of determination
Time/d Regression equation &) /(mg-kg™") 95% confidence interval/(mg-kg™')
7 y=29406x-0.0773 09864 5329 46.52 ~61.03
14 y=33517x-0.0247 09657 31.56 2697 ~36.93

Herh iy s MACEI (ML M3 M6 M7 il M8) Al i
FERR A 4 FPACHH™ P (M1 M3 M6 Al M7), #El]
TSRE KA R, o, fRSH™ Y M4 i M5
HEUAER B, ML J2 i SEAE B OB R A9 AR
ey, e T S IR B ASRAS . SR IR
R AR S A R A AR A AC S g
PRI, 3 e o a1 M B 1) 2R A (K S A ) A
C—N FEWTR(N- B 2 Ah) - 200 0 2 4 0 e ] e
IR RR Y R Bk p AR TR, AR
FE T 5 RRAEK | L e S A A A Q™ By A AR g
AR W T S IR AR R A CR A O
R 5 TR R B FLAC I 3,5-DCA B A 25 AU 1Al 42
BT R G AR Y
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