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Residue Dynamics of XDE-175 and Its Metabolites in Cabbage and Soil
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Abstract:In order to make up a standard procedure for safe use of XDE—-175 on cabbage, a field experiment was conducted to reveal the

residue dynamics and residues of XDE-175 and its metabolites N—demethyl-XDE-175-] and N—formyl-XDE-175-] in cabbage and soil in

Tianjin and Hefei two places. The residues of XDE-175 and its metabolites in cabbage and soil were determined by HPLC with C;s column at
UV 245 nm and using methanol:acetonitrile:2%ammonium acetate=45:45:10 as mobile phase. Cabbage and soil samples were ultrasonic ex—

tracted with acetonitrile and methanol respectively and cleaned up by liquid-liquid distribution. When adding of XDE-175 at the concentra—
tion of 0.05~0.50 mg-kg™, the average recoveries of XDE-175 and its metabolites N-demethyl-XDE—-175-] and N—formyl-XDE-175-] were
in a range of 86.53%~101.23%, 85.41%~95.47% and 77.71%~85.19% and coefficient of variation were 6.35%~7.04%, 3.38%~7.99% and
3.83%~5.97% in cabbage respectively. The degradation of XDE—-175 in 5.87% suspension concentrate of XDE—175 in canbbage and soil was
investigated using above method. The results showed that the degradation of XDE—-175 in cabbage and soil was in accord with the regression
equation. The half-lives of XDE-175 in cabbage and soil were 2.83~3.39 d and 1.80~2.98 d, respectively. When the cabbage was sprayed
four times with 5.87% suspension concentrate of XDE-175 (the concentration of XDE-175 was 75.00 g"+hm™), at the 1st day after the last
application, the final residues of XDE—-175 and its metabolites in cabbage were all less than 1.0 mg kg™, demonstrating that XDE-175 be—
longed to non-persistent pesticides (¢,,,<30 days ). The result could offer certain scientific experimental reference for reasonably using
the XDE-175 and appraising its environmental security in China.
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1.1 HERLE

5.87%XDE~175 2175 (XDE-175 Frifi fhali g Ay
96.2% ,N—demethyl -XDE-175-] FiI N —formyl -XDE -
175-) bRifisb 2l 0 99.7%, 25 [ P [ 2 e A w4
H6) 5 BIGAVEY)  H I s 2 BRAR MV AR 2546 5 T o 52 1Y
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(1)5.87% XDE-175 23755076 H s L5k shas
jEe vt ans

KH 1 Rt 245 2 DR FE T A T, ZE A
WL 4 A/NX BN, 20 m?, FEHLHES)] .
Horp 3AYNXCAHEZG AL BRIX, 55—~/ NX R 2S 0
X, /N Z (BB AR AT, 76 H % 3 5 (16~24 1) LU
TIE 2, i 2555 75.00 g"-hm>, 2551
BF 1h 1.3.7.14.21 .28 F1 35 d LAFEHLZ 50 7
RAEH M 2 kg F1 148 (0~15 em)2 kg, 4 73 )5 £ B
500 g, AT A SRS B i AECT-20 °CIk
FEPRAERFI

(2)5.87% XDE-175 E77 57 158 T 15% B oA
B

TER I T e —bk 10 m? FEmm P44 | i
Y BB T 1 ST i S SRS, 5 H W T A B A
G RSS2y , i 27k 75.00 g*-hm?, 245
1h.1.3.7.14,21 28 135 d FEHLRE 11 (0~15cm)
kg, W - HERE i R PR AW 5 FE DU ik B A 500 g, T
FE SRS ERRE 45, T-20 CoRAE N ARAERRI
1.1.2 28R 8l

PIANTZ5 5, 23 I RARGR i 37.50 g« hm il

Fl R 75.00 g -hm, FH ¥ 3% HE 1 (16~24 1) FF 055
1 Yit2h 415 3.4 it 2 038, 2 R fe ol 7 d, 3k 4
ANMEZY AL ERA 1 a8 AR EE . B2 Ab P AT 3
U3 13 AKX AR 20 m?, Bif)E 1K
W25 1.3.7 .14 F1 21 d B/ N X BEALRAR H % 258k 4~6
A VIR, #0053 B A 500 g B/ IXCRAE H1E(0~
15 em)2 kg, KERZLY) 54 U507k BARE 500 g A FE
i SRS RS, =20 COKAE PIIRAEREI

1.2 S# A ES

1.2.1 Hi

(1)4RHL

FRUL 20 g H 5 T 250 mL B, imA 60 mL $2
R (27K =80:20) , ARG i , #4555 J M P B B 15
min, ELZSHHIE , AR , BN AR HUR 40 mL, #
15 min, FLZSHHIE B PR DEH A IF 7% A 500 mL 43

(2)%1k

TEAF IR S oA 70 mL £ R F14H Ak 4l (0.16
mol - L EhIR+5% AR =11, VIV ), Fi 1 mol - L7
LRI pH AT E] 2, F 50 mL A ik ik, 57 2%
AUHEEAE , ZEK AR A 1 mol - L™ E & Ak 35 pH
B2 10~12, A4k 50 mL AL 3 Yk, YACHE A i ik
A BERE 78 e 7%, Rkl
122 +i%

FREL 20 ¢ +3EF 250 mL =i, A 50 mL
PEHORE (HE:0.1 mmol - L'NaOH=90:10) , #8 /5 £ HL 5
min, %% 30 min, FLZSHHUE, RN, A 50 mL 2
B, 5 ming, 298, BAS IR RIS A I T
250 mL P ICBE, e 25 R B2 ARl
1.2.3 AR EN &

Waters Alliance 2695 =i AH (L1543, PDA #:
7%, C-18 %4+ 250 mmx4.6 mm, 7 1 mLemin™, 3
FEsE 20 L, K003 K 245 nm., FEEIHH : I 2 05:2%
L RSK TS i =45:45:10(VIVIV ) ,

2 HR5iTiE

2.1 HiERBE AHERBEZE

SR AR AR A e 11 o A i RSO3 L A
IEE i B e B B BT i s 2 R A v i
REE R, XDE-175:y=21223x-773.77 , A1 X 245 r=
0.999 1;N-demethyl-XDE-175-]:y=14 573x+1 424.5,
2K =0.999 9; N~formyl-XDE-175-] :y=12 422x+
1374.6, #HC 7451 r=0.998 3,
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A M & XDE-175,6x107°g, N—~demethyl -
XDE-175-] il N~formyl-XDE-175-J,6x10%¢; Ak
K vk . HiE F0 43 XDE-175,001 mg -kg™,N -
demethyl-XDE-175-J,0.01 mg-kg™,NFJ & N—formyl-
XDE-175-],0.01 mg-kg™,

AR T 1% A VRS R SRS 8 R AR I IRl 3 A
XPBRIEE 26 4 2R o ZE 8 128 11 H A - 39 i
NN 3% B ) XDE =175 2 HAC 47 N —demethyl -
XDE-175-] Hil N=formyl-XDE—175-J FRUEVEW , 3% -
RSB 7 I E , 25 AR 4 (2020.1)g,
NI B e 5 RN 1,

MFE 1A%, H i H XDE-175 N-demethy—XDE—-
175-] F1 N~formyl-XDE-175-] -4 [n] 4§ 2 43~ 51| Ay
86.53%~101.23% .85.41%~95.47% F1 77.71~85.19% ,
AR E IR 2243 914 6.35%~7.48% 3.38%~7.99% il
3.83%~5.97%; +1EH XDE-175 N—demethy—XDE—
175-J Hl N—formyl—-XDE—175-] 5 [8] i 2 43 31|
77.24%~80.23% .75.61%~80.09%F1 78.08%~84.46% ,
AR HER 2245 5 H 6.09%~9.13% .5.08%~5.94% Fll
5.87%~7.34% S5 G A 2% B T B 2K
2.2 XDE-175 R ER G EHIEM TP REESE

AL PIHIAE i A3 BT 45 A 5081 T 3% 2. XDE-175
() B AR TR A A X 5 AN 4R 43510 2.016 6
F11.231 8 mg-kg™; £ L0 DX H 5 A 38 43 51

0.509 5 F1 0.744 0 mg-kg™, WP 3 Fs . [ i) i) 4
K, XDE-175 [5% B w3z i R, AR e i
JELRT N 5k P e U T, P RS TH ARIR DL B
— 5, M2 BRI EAANEY) FREE B B B —
P 1] 2 P L AR 67 45 5 e s el ) R A2 1, mT ]
& 1 XDE-175 REA G H BT+ b a0 iR fn g
Table 1 Recoveries of XDE-175 and its metabolites
in cabbage and soil

TH WINREE /mg-kg™ 5 I DR/ % FEXRUER 22/%

XDE- Hik 0.05 90.03 7.04
175 0.10 86.53 7.48
0.50 101.23 6.35

1 0.05 79.94 7.45

0.10 77.24 6.09

0.50 80.23 9.13

N-  HiE 0.05 85.41 7.99
d(;n];]tzhy 0.10 93.24 3.38
1751 0.50 95.47 456
0.05 75.61 5.81

0.10 79.63 5.94

0.50 80.09 5.08

N-  HiE 0.05 7771 5.97
f;r]f)nél— 0.10 84.46 5.10
1751 0.50 85.19 3.83
i 0.05 84.46 7.34

0.10 80.23 5.87

0.50 78.08 6.33

& 2 XDE-175 RER B E HIEM LR PR ERNTS
Table 2 Degradation dynamics of XDE-175 and its metabolites in cabbage and soil

W R HikEd & /mg- kg g R % T3 /g kg HHEPIE %
XDE-175 NDJ NFJ XDE-175 XDE-175 NDJ NFJ XDE-175
e 0 1.940 0.044 ND — 1.822 0.053 0.032 —
1 1.605 0.244 ND 17.30 1.054 0.128  0.129 42.15
3 1.030 0.072 ND 46.96 0.910 0.113 0.079 50.05
7 0510 0.036 ND 73.74 0.433 0.084  0.100 76.29
14 0.092 ND ND 95.26 0.265 0.021 0.055 85.51
21 ND ND ND 100 0.130 ND 0.030 92.86
28 ND ND ND — 0.091 ND ND 94.95
35 ND ND ND — ND ND ND 100
L 0 0.638 ND 0.096 — 0.966 ND 0.062 —
0.502 0.054 0.199 21.32 0.750 0.060  0.052 22.36
3 0.256 0.108 0.114 59.87 0.334 0.068 0.036 65.42
7 0.104 0.068 0.082 83.70 0.074 0.096  0.016 92.34
14 0.064 0.028 0.044 89.97 0.048 0.038 ND 95.03
21 ND ND ND 100 ND ND ND 100
28 ND ND ND — ND ND ND —
35 ND ND ND — ND ND ND —

HEND R KA, NDJ J“N-demethy-XDE-175-J" ,NFJ Jy“N~formyl-XDE-175-]",
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C=Cpe™ Table 3 Residue dynamics of XDE-175 in cabbage and soil
KGO ¢ (daih) RARRZAERER R, B 0 R AT e ke FIRJTRE DGR B2/
mg-ke!,Co MHEZHIE HUEAATURLRY iy mg-ke!, B P 20066 G20166050 09959 339
k ﬂ‘j?ﬁ%%ﬁ .t ﬂ‘jﬁ@%}é‘ﬁrj‘rﬁj i $’fﬁj"j d E‘Z h, L 0.509 5 C=0.509 5™ 0909 7 2.83
)I%"%% ) *%&}Eé}ﬁi‘l‘ﬁ*ﬁ, ﬁ%?” XDE-175 /—[,j_:‘ﬂ‘_—'tfét‘l +hHE K 1.231 8 C=1.231 8e™'* 09878 298
L 0.744 0 C=0.744 0> 09400 1.80

Lo LS R B s A A7 R, 23R8 TR 3. A

R4 REMRHMIX XDE-175 RERGFMAEHEM BTN RLKEE
Table 4 Final residues of XDE—-175 and its metabolites in cabbage and soil in Tianjin and Anhui

, e U2 H o /mg kg™ F 3 /mg kg
W BB b 2SO XU\;@EEE* XDE-175 NDJ = NFJ XDE-175 NDJ = NFJ
T 3750 3 1 0371 ND ND 0.061 ND ND
3 0.196 0.098 0.056 0.032 0.146 ND
7 0.136 ND ND 0.024 ND ND
14 0.098 0.014 ND ND ND ND
21 ND ND ND ND ND ND
4 1 0.396 ND ND 0.187 ND ND
3 0.220 0.032 ND 0.098 0.065 ND
7 0.074 0.014 0.126 0.002 0.054 ND
14 0.038 0.028 ND ND ND ND
21 ND ND ND ND ND ND
75.00 3 1 0.546 ND ND 0.164 ND ND
0.406 ND 0.335 0.088 0.014 ND
7 0.228 ND ND 0.066 0.126 ND
14 0.119 0.024 0.017 ND ND ND
21 ND ND ND ND ND ND
4 1 0.873 ND ND 0.253 ND ND
3 0.469 0.173 0.378 0.128 0.024 0.024
7 0.167 0.084 0.185 0.082 0.096 0.014
14 0.137 0.066 0.032 ND ND ND
21 ND ND ND ND ND ND
T 3750 3 1 0.143 ND ND 0.140 ND ND
3 0.066 0.024 ND 0.053 ND ND
7 0.028 0.008 ND 0.026 0.022 0.018
14 ND ND ND ND ND ND
21 ND ND ND ND ND ND
4 1 0.192 ND ND ND ND ND
0.084 0.044 0.084 ND 0.074 0.028
7 0.026 ND 0.032 0.022 ND 0.031
14 ND ND ND ND ND ND
21 ND ND ND ND ND ND
75.00 3 1 0.330 ND ND 0.033 ND ND
0.130 0.035 0.096 0.053 0.078 ND
7 0.028 0.034 0.064 0.057 0.042 ND
14 ND ND ND ND 0.026 ND
21 ND ND ND ND ND ND
4 1 0.397 ND ND 0.430 ND ND
3 0.162 0.044 0.116 0.249 0.126 0.046
7 0.047 0.039 0.016 0.032 0.012 0.042
14 ND ND ND ND ND ND
21 ND ND ND ND ND ND

1 ND FR“RKEH, “NDJ” K N=demethyl-XDE~175-], “NFJ” >} N~formyl-XDE-175-],
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KEHLIX XDE-175 76 H #5458 b i 2 3 5 51
3.39 f12.98 d, TEZHUMIX XDE-175 78 H W =2t
- 43 o 2.83 Fi 1.80 d, XDE-175 7E
H W S A b R A A A R U W L PR X AT g
S R A R AR R A K
2.3 XDE-175 RER WA EM T IERHNRL
REE

F AT i RSS2 350 55050k 37.50
g"+hm™ 1 75.00 g"-hm?, JZ50ECh 3 YR 4 1K, BE
BJa VIRGti2h 1.3.7.14 F1 21 d 50 5 %4 H s f +
BERE TR (£ 4), IS ZE R B RS 1K
FEZG ARG 1 d B, XDE=175 AL N-demethyl—
XDE-175-] Fl N—formyl-XDE—-175-J 7£ H 1% 1 &%
AR B /N 1.0 mg-kg™', YR XDE-175 K HAY,
WHYIAE H i I AR b, i B I

3 #ig

Jiti H 5.87% XDE-175 72 1%5 , iti 2571 & 4 75.00
g'-hm?, XDE-175 K H ARG 76 H 8 0 4 18 v i i
BORER, HiE T XDE-175 W ffE 8143 918 3.39 d
(KAL) 2.83 d( ), L3 XDE-175 il
W10 5910 2.98 d(CRHEL) A1 1.80 d(Z2840) , Hem AP it
7= 4 N —demethyl -XDE =175 -] Fl N —formyl ~-XDE -
175-] — A 3 d Je ik Bl fem , Bl 2 M AL, 7E 21 d
BIARK Y, R AR R AR XDE-175 2240 1 d
KAy o REZE R HEHEFE IR & 37.50 g+ hm™
F1 2.0 43548 F 748 75.00 g -hm2 5 7K W5t 3 Yk 4
W, RO SRS 1 6245 1 d i, XDE-175 K HAR
=4 N-demethyl-XDE-175-] £ N—formyl-XDE -
175-] ZEH W bR s34/ F 1.0 mg-kg™'s

P a5 [F BRZE [EPATHLE , XDE-175 5% 4
B AT FR & H i, 10 mg kg™ P ME Y (PR 526
A1), 8 mg-kg™; I ZAEY), 8.0 mg-kg ™M,

AR 25 R R W], He A R & 2 A5
5.87% XDE-175 2% 7], i i 2 4 IR, RO I
& 1 Witizh 1 d B, XDE-175 K HAC =4 1e H i I
(e ik B 1 IR T 1.0 mg-kg™', U] 5.87% XDE-
175 B A R ], RSO IR S 1 kit 24
1 d B H SRR R A o
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