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il A VR Y B AL 3 | i 2 R AR L 55 K
BN R 86.7 °C, Wb A5 337 °C, KPR 200
mg/L, 1E2F KBt 78k 2.63 (pH7,20 C)¥, 7E
PR AR T A 25 SR 0.365 mPa, & T
fiK o 75 K G 25w 3,72 h BOFE b i vk
(ECs0) A 0.0036 mg/L; X i 7L sh 4 e d] | 481 28 K
KA WSS A Y HA th AR R 55 K AE K AR
5 rp R AP T (DT) 5536 37~60 d, £ Bl A
RO, AR 2 B P AR B A, X — R
B 71 1T A0 SO AE I A B A E R e, BOR
56 3 RS AL b TR B A 2R A R
dn Az 7 TR AR 1A 55 JGES) ) T35 IO e TR I R
KF= B BR B AE OL, TF RN RE R B R R
PN B 1 s VA S I B e 17 (Y R E s O e
F5 KA A BT, 3R A IR £ B XU 45 P 4
BB AR

HAT, 35 KOG 73R E i S 0B 46 ok
TR B B RNSE SR B E A AT A R (WP) LK
S3HORLA) (WG ) FLETE ] (SC) , [ T 5 2 B 4 41
B SRR Tk R R AR E AT 2 I, & EVRT H
AR FRAE F5 KR AE B K H RS | 8 0 R Kk B TR
T (MRL) ¥4 0.05 mg/kg; 8 K AW il 2 17 4 H
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BEL. B ASE R T AY MRLs 4 0.05~0.1 mgrkg; 3
Pl A 3 03] S 1 e RE R 9 2 B i) MRL R 0.05
mg/kg 1 0.2 mg/kg, SR, 1 A il E £ oK AR &
Bt [ AR 35 K i X 4 v e o A ke
FEREEAT IS5 T 1, A7 B 5 38 5 A (835 10
AL TE R0 R €435 - BRI B VAU R A
T — TR A ST T 2 R P 35 KO I e i
e, WA AR K™ i b 1 20 B 0 3k i R T R L iR
A RTS8 H 55 G TR H A 3 v Y e A 2 e 1)
K438 32.7~90 d Fil 22.6~29.4 d1O1 i A I
- o R A ARG BP0 2.9 d, BFSR IR kR
F5 JGTE R 2 (RS Hh 5 5 S AT S T s 1 IR
Bk, BRSO 8.77% , fie i K th B
0.692 we/ke™, HeAh A A58 R 1G5 55 B 1 1 XL
W F B B 2 A RS R HOVAG 55 I 1) 2 68 X
B, i TR R 2 b g KURS: R A 0.2, 10 B
— 7 B[R] P g RS i 0

i b, AW S AR - s (GC-
MS), #5755 KEAE B K | EORFF B2 KM fif
B EOKRFF R B, R SRR AT bt
R ko B Al A O s e B s Y ml SR B
b i S0 T K1 A 245 3% fige 1 52 i A A G 00 5 2R %
Ll 43 BT G DA P i) SR 412 810 AR A 00 0 ) 1 e i 236 22
5o BT IR E oK 32 X R By R 2R 5T 55
KGR B KA K T 09 & 2 I A5 8% B OKF
G535 KOG R R AEBE R G VTA O 3R [E R
I B I XS, WA A AN [R) K = i
1) 2 8 KUK 22 57 . A B A EORAE 35 K
VIR B BE AR AR RS O IRBE R AL b A
PR 22t A o ) 4 AL R A

1 MBERZE
1.1 R 5F

55 K bR e 5 (45 98.07%) . NFs ¥ 3 E &
FbRE S (2L 99.4%), 7% [E Dr. Ehrenstorfer
Gmbh #24}t;809:75 K% WPCEICIE5PD20085961) ,
Fr BN AT, ikai s FIEC ke, K
Thermo Fisher Scientific 23 F) ; JG 7K B B2 £ (Mg-
SO,) F S AL 84 (NaCl) , 43 8 4l 12X 510, B 253050 2
A 5 /ot JE A e B A BE IS (C18,40-60 pum) &
T e —N- N i e AR A S (PSA,40-60 m) FA1
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Fig.1 Three—dimensional molecular structure of ametryn

BB (GCB,40-120 pm), K [H Agela Tech-
nologies 23 1) ,
12 MUBR5EF

YRR ARG -FE L, A% 7890A S,
i, 76838 HUE AL LI K 5977A HI R 5 CS-700
2 DI RE R AL, KT SR RE I 25 AL BR
A R8 A AR FENL, W FH R AR A A CK-
2000 {5738 i 4 ZUFEE AL, b TSR EE AR AR R
A 3 K B LML (FC-5706 %) Fil SPS202F K- (d=
0.01), 3% [ B 22 17 5 &5 3l 25 .0 ML (PICO 17), 36
Thermo Fisher Scientific A & ; K3F (AL204-
1C,d=0.0001), % —+6F) £ 25 7] ;Master—
S30UV #4liK R4, LB AF
1.3 HEKE

PRI 6 AN SR F ok - X (£ 1), B4
I BT 9 A RER /N, 430 Ay v v R G v
JBE A BRAND DL R X BE/NIX AR /N X TR 30 m?, X
[F 152 1 m 22 oty o AR v B Ak 38 /0N Xt 245 741 42 oA
2 700 g/hm* (A B4 & 2 160 g a.i/hm?) , = i
JEE A B /N X it 25 5] 50 4 050 g/hm® (45 3508 5
i 3240 g aithm?), TR OKIE S 1 AT 1 05 25 i
251K,

B R A 1 BEMLYE 2 5ok FE, AN AT A
173 0.5 m WARAEE . B IRAE I /N X N R 6~
12 A R B R OK i P R R it M AR 22 )5 1
W 2kg, FREITZUORSE 6~8 BRALHE 22T A
MR EOKRAE IR . ¥ RS TR SR A 1% H (] A AR
B B R YT IUAR B, R i 0 R OK B
1 em, PUZr3E43 B 150 g B0y 45 BOKRBORL S IR ST,
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Table 1 Field trial information and associated ecoclimate factors
R %5 X H X B ) A 2y Fa AP S A B F LB
#1 W T AR R T ARk 2019.7.7-2019.10.22 kK F 265 mESTFFF, FERBHEAEFER AL pHT2, A
4 F A ARERAAE, FHEKE WRAEE 2.0%
630 mm, 4 F 3 48 13.2C
#2 RFHFGPE R 2019.7.4-2019.10.14  FAAE 120 BEF REEFERALE,F EL pHG61,H
A AR ¥R EF 5503 mm, F-F¥ WAL E 1.76%
B A 11.8C
#3 LA B FATHm S 2019.7.9-2019.10.15 AE 698 EERKBERAAE, FHE L pHTIA
X £ Al £ A4 KZE 600~700 mm, F-FH A MAEE 1.05%
B 13.8°C
#4 FT AR OB T AR 2019.7.8-2019.10.8 b= 335 KEEMBERFTFRMEAAE, BE pHT2,H
Bk a4 FHEME 5679 mm, FF MAEE23%
B AR 145 C
#5 Wor B AL WS 2019.7.16-2019.10.19 FESEF O BRBERAE, F¥HHBES KL pH 590,
T G R A % £ 980~2000 mm, -3 AAKEF 29.
A% 15~18 °C 5%
#6 Wk kAL 2019.8.6-2019.11.24  FAAE 2000 LHAAFFERAAE, FHBEAK L pHS4H
# % 1200~1 400 mm, -F3 MHEEE27%

A& 23C

) B R F DU 434 B 150 ¢ W4y . 6 KR AR FR A /1N
JIPIEE 1 em WY/NBE, TR AT )G 40 B 150 ¢ P
F-20 °C HEIELEAF
1.4 ZERIRE
141 fERe o PR A A i FRRE ) 1 Ak 7
i AR 24 5% B A R I HED] (NY/T 3094)
#ﬁ A4 Pl K EE T A RS M A T A5 e
33Eiﬂé#nnﬁﬁﬁaﬁﬂnﬁédﬁ%?&?%w,;:
H@iﬁ‘iﬂé FORFF L EORFFH 6 200 E
FEHLI . 43 BIFREL(5 + 0.05) ¢ T 50 mL PTFE
BT, W 0.1 me/kg 75 K5 bn e TR, R
eV AT J5 BT =20 °C k68, B Fh L BT 45 16
MNEBREAR, 44517F 0,28,56,154,280 d HURE Sy
Bro
142 HARERSEME EFHRILG £0.05) ¢
FE T B DA T 7R FOR AR R P imA 5 mL
MK, TE FORFFAEE S ERFF P IA 10 mL &
4lizK 435 A 10 mL ZH54R % 5 min, FMA 6 ¢
NaCl JR 215 B 0> 5 min, B 1.5 mL L35 W fF Ak,
T KRR Ok I WCR 50 mg C18.,20 mg

GCB F1 150 mg Jo7/K MgSO, ik , T KAFfifif & &
K FF L 3E WA 50 mg C18.50 mg GCB.50 mg
PSA Fil 150 mg JG/K MgSO, &4k , i€ 1 min, & &
B0 5Sming U1 mL B3SRBS A SRR
ik aiEC R T, B —MA 35 mg/L A LA
WARI 40 L, iR 5) )5 GC-MS il

143 @S5G A& R ZH® DB-17MS
% AL (BLHE 30 mx0.25 mmx0.25 wm) , 7E 120 °C
4% 1 min, YA 30 °C/min T+ £ 275 C/#4% 5 min,
BRI 230 C, B FEZ BB FHEEE 70 eV;
2 LR E 280 °C, HEAE IR 290 °C, 35 0 i 4l
AR (L 99.9%), Asrumitke, WiE 1.2 ml/
min, FEFE R 2 L, ARHE S5 I B A5 5 e B R T
THAG B, FE oK B FORIL T P BE£E mle 212
VE R 1 ,mle 227 F1 185 fE M EMEE 7 18
T RFF AL £ FORFFIE T BE£E mle 227 1E R
HE T, mle 212 1185 1By 88 1, H AR
PR A E R 6.2 min, IR ST 23 T4 mle
353, VB TN mle 351 F1 355, H AR i {4 84 i}
[&] 24 6.7 min,
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1.5 Sit54a4
F5 K AE AN 7] oK 7 b i i) 26 5 0 (MEE)
ik 22 (D) HAT IR,
ME%= (K /K,—1)x100 (1)
o Ky FK——743 7] hy 5 I 05 550 s 1 1
LRRIR, M ME < -10%H, £ i 2 2 2L
B ;24 ME = 10% I, 278 Ik 25 JE J5 4 58 2500
M _10% < ME < 10%HF , 2R 3T A B 3%, 55
KGR [F] K 7= i B B AR (D)l a4 20 (2)
TR .
D%=(Cy—C,)/Cox100 (2)
o, Co B C—73 5 S B i 490 ey I o Wk
A 5 € JEE (mg/kg) o 28 D < 30%1}, R Wik
T JE 31 N 35 JOE FR RE 5 24 D > 30% R, R 55 K i
AR L F5 KGR G 1 2% 4 1 12 1 XU (ADI%)
ISR (3), (4) FEATIRAEDY,
NEDI=(STMRxF,)/bw (3)
ADI%=NEDI/ADIx100 (4)
Ap  NEDI—H Al 54 H % A & (mg/kg
bw) ; STMR——35 K5t 58 B . (mgrke) , F; I
bw——"3 545 J§ B & (g) AR (kg) ; ADI—4%F
H 28 A R (0.02 mgkg bw)™, 4 ADI% <
100% ], 7R 15 B AU W] 237, 22 AN ] 42220020
B M2 740k A IBM SPSS Statistics
V22 (BT8R AT BR A W, i), P<0.05 Ros 22 5
B3 ,P<0.01 £/R2EFWILEE P=0.05 KW=
FARE, BEXEN 95%.

2 HRESH

2.1 FERWIE

211 JrERESEE . Ltk KHRAMEER K
K EORAT M R OR RN T ORFT A (A B e
BT R M R E 5 K (6.2 min) MR AL
(6.7 min ) & 8 B[] A0 Y TC T4 (1 2) , 4 Bl EOK
HE 5 B 35 K AE 0.001~1.0 mg/L T8 Fl Py 6 1 AR
(y) 5 VR B (v, mg/L) 2R PE 3¢ R R AF, M O6 R 4K
()4 0.9995~0.9999, R & (7ML 3 1% (SIN=3)IF
fli, KHFR (LOD) & 0.38~0.52 pg/kg; & &R
(LOQ), R HZ Ik AR I ACE 8 € 1 g/
kg,
2.1.2

J7 T B E R B FORS % — /K (0.001,

+ SIM(353.0)

°

2 g
o

(=)
RiEe: AL
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Fig.2 Typical chromatogram of ametryn

and internal standard

0.050 mg/kg 1 1.0 mg/kg) o 5 52 4 78 A 0] iz 3 56
T, F5IGFAE 4 B F K= b B Ry
82.09%~108.0% , HH X A i 220 1.3%~14.4% ., H
PRI, HAE oK TOKAT 6 £ R OK R oK
FF o (8 7 25 1Tl 23R 43 51 R 82.09%~99.0% , 84.0% ~
106.0% ,84.0%~103.0% F1 86.0%~108.0% , # X} #
HEMR 2 550 M 1.3%~12.6% ,4.5%~14.4% ,2.9%~
9.3%H1 2.9%~6.0% , 41 }& 7 75/ AT LR
2,13 FEFREN I KGAE A —AE YA R A
FETRAON 25 5 W, FOK R BLAT B Yk R 0
BN (ME% ,76% ) , T £ K FF R & oK o 2B A i
0L AN RN, ME %0533 R ~76% Fil—15% ;
1 R ORFF 3 TN AR B (ME% ,2%) , X 5 A8
[F] 5 S0 v 52 A ) S IR M AL S W 3 VDA OGP A B
38 2o FHE 5T UG IE P AR 1 AR AT HE B 0 P L E Ay
Br o
22 fERERREM

1E-20 °C AN RGEIRTE B KIBE £
K ERFT R KR TR AT b Y i RS
PE2E 5, B3R 2 W 0L 35 K e oK EORFF B
TR RN FOKR AT v T 2 B A S5 00 5.1%~
13.5% ,-1.3%~4.4% ,9.6%~18.9%F1 1.4%~11.7%
FE A T S bR AR 24 2 /0 18 65 F S V8 VR 1
280 ™!, X W B 5 55 K i 1R R 28 VR R AR AT O
IR B 1 0 25 SO A Bl T R AR L4 e ROK i, AR
TR TR S5 A AT B T 0 92 55 K i R i 2 . A o
GUAR H At IR I B 1A 5 S AR AR 24 1 e ik 38 52 1 AH
KR 35 KR T RAFRL I B A 22 (5.1%0~18.9% )
WS T EORFE T (-1.3%~11.7%) , & W
] — A 0 AS [m) &8 A5 0 it 8 A2 2 M AF 7E W] W 22
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BRI LA 2 AN R R
G SR S AR W) BRI B, A 26 1
o I 5 e 2 K B K B
pHE1 {3 FE 24 11 7 b B0 6 25541 A

Koo F5 IR F AT it b 0 A BORS R 1 22 S AR
N YE, 7 R ASZ 52 i OR[N
T dE s HZE S AL,

K2 FREEER ERF HAERMEQGERFPOEBRREY

Table 2 Storage stability of ametryn in corn, corn stover, sweet corn and sweet corn stover

fik 5 AF o JR A2 S
AR % A /d - . .
K EF £ 5 EMRE/mg kg - 34 e 1 5 1% - 34 W E % A8 5 AR AR £ 1%
kR 0 0.98 + 0.01 - 98.0 0.15
28 0.93 + 0.03 5.1 87.0 1.0
56 0.91 + 0.01 135 105.0 4.98
154 0.97 £ 0.01 7.9 94.0 4.32
280 0.96 + 0.00 9.2 99.0 2.62
ERAT 0 1.06 + 0.04 - 107.0 2.73
28 1.05 £ 0.01 0.8 107.0 3.27
56 1.01 £ 0.03 42 105.0 4.56
154 1.07 £ 0.03 -1.3 107.0 1.57
280 1.01 = 0.01 4.4 99.0 3.31
SR ER 0 1.05 £ 0.02 - 103.0 1.0
28 0.93 £ 0.00 11.1 98.0 1.31
56 0.95 +0.01 9.6 105.0 1.45
154 0.85 £ 0.04 18.9 92.0 0.90
280 0.87 £ 0.02 16.8 101.0 1.47
SR ERAT 0 1.06 + 0.05 - 106.0 3.0
28 1.04 £ 0.02 1.5 109.0 1.89
56 0.93 + 0.05 11.7 83.0 3.79
154 1.00 £ 0.02 59 99.0 3.57
280 1.04 £ 0.05 1.4 101.0 1.05

23 RAKRBKESRELLIHH

F3AMUL, 35 KA Bk FOKAT  BEE R OK
AE L TR AT b 1) B 24 5% B &2 431 0.003~0.014,
0.005 ~0.225,0.001 ~0.009 mg/kg F1 0.005 ~0.254
mg/kg, 5% B TP {E (STMRs) A 0.003~0.066 mg/kg,
7% B2 i KAH (HR) M 0.009~0.254 mg/kg, i% 5 A [d]
I A R M SR e ) 45 % )
AHIEE4 0 H Ry 3R AT A L X R e T 35 K e
Tk AL F oK ) MRL 2°8 0.25 mg/kg; 35
il T 35 JOFAE Bk L EKRAF BEE ERMEEE &
K FF i MRL 43 1) 4 0.05,0.1,0.25 mg/kg F1 0.5
mg/kg; H A E T KRS K 35 K
MRL 4 0.05 mg/kg; Bk % (EU) >R — B & 0.01

mg/kg ., R B A A L2 5L 23 (CAC) W A il 5 HH G
RS Al 2N = 0.0 70 W NS 3 =8 5 S 4R
(GAP) i 77 FH B I 35 K v, WOk 0] 6 oK i
TR LR R BT EES . EEMA
AR (A MRLs, Ifi 78 5 K AT (14 5 2058 B3 v T 95
1) R et b v
2.4 BERRKETME

KN e AU R e AR PN
HEP R G PR T T K RN T ok P 35 g Tk
] AN ]l DX SR A 8 AR 11 I £ 2 AU, 3R
4 iR, EORAFRL Y 55 KT 2 R I IX T R Y
it £ 5 52 XU (0.003%~0.031% ) ' 2% 2 T 3
IX.(0.0019%~0.026% ) , H:H1 oK & R Ak g R
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B9 KU 23 514 0.003%~0.007% F1 0.001%~0.006%
(P<0.01), 7 8 K w2 i KU 20 51k
0.014%~0.031%#1 0.009%~0.026% (P < 0.01), #]
UL, 35 K i 7E B B K T i g B XUES (0.009% ~
0.031%) = T £ K (0.001%~0.007%) . 1 Lt T 3ok
JE R, £ kR BRI B XU X SRR
AT A R B i DA OGO g IR E R R
PRGN 22 5408, 35 et 3 [ 55 1k Lo Vg 1 2
7 AU 7 (B JCBA W22 53 (P 2 0.07~0.67) . 455 3K
[ Ja AR WS SR 30 0 B, 55 K 1 2 8 XU 15 1 Bl
AR MO R AR DG, X T R R R
D ARE T IR T B T e g 0 35 JOF E oK
AR B K e B RURS: 1) B R (B3 s B AE 2~6 %
JLE & I (0.007%~0.032%) , iX J& i T L #E BF 4
PR R R TR (0.45~7.12 ¢/
kg), X5 & FH XUa AR 25 IR I AR 24 i 7
)| LA DRI 1 2 58 AU — 27

454 7% K IC/E Y H i (MRL,0.05 mg/kg)
FE % (MRL, 0.2 mg/kg) H 0 B A5 RS F— 25
TEA T T J A 0 e XU, AR B 5 6 W
5 K BB K R 0.09%~1.18% , KT
100% , 7= W1 55 K ¥ %of 3 [ Ji £ 9% 3 110 2% 68 KU
IEEAZ L BE Y R KURS 5 b R = (0.194% ~
1.134%) , 1 £ 2K /7 He /1N (0.0019%~0.006% ) , K]
3R, 75 KEXT SR B 1 B XU
& F 3 R B, ADI% 43 51 A 0.09%~1.07%
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Residue Characteristics, Storage Stability and Dietary Exposure Risk Assessment

of Ametryn in Different Corn Products

Guo Jingli"?, Liu Ziqi'?, Zhang Minghao?®,

Liao Xianjun?,

Li Wei', Cheng Youpu®’, Chen Zenglong"”

(Institute of Zoology, Chinese Academy of Sciences, State Key Laboratory of Integrated Management of Pest Insects
and Rodents, Beijing 100101
“College of Horticulture and Landscape , Tianjin Agricultural University, Tianjin 300384
‘Institute for the Control of Agrochemicals, Ministry of Agriculture and Rural Affairs, Beijing 100125)

Abstract To clarify the residue characteristics of ametryn in the growth cycle of corn, and comprehensively evaluate its

long—term dietary risk to Chinese residents, an efficient and sensitive analytical method was developed for ametryn in

corn, corn stover, sweet corn and sweet corn stover in the study. The samples were extracted with acetonitrile, purified

by dispersive solid phase extraction (d—SPE), and determined by gas chromatography—mass spectrometry (GC-MS). The
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mean recoveries and relative standard deviations were 82.09%-108.0% and 1.3%-14.4%, respectively, and the limit of
quantitation was up to 0.001 mg/kg. Ametryn can be stored stably for 280 d in corn, comn stover, sweet corn and sweet
corn stover at —20 C under dark, and the average degradation rates were —1.3%-18.9%. The residues of ametryn in corn
stover and sweet corn stover were significantly higher than those in corn and sweet corn stover (P <0.05). The super-
vised trials median residue (STMRs) and the highest residues (HRs) of ametryn in four cormn products were 0.003-0.066
and 0.009-0.254 mg/kg, respectively. The chronic dietary risk (ADI%) of ametryn in registered crops (corn, sugarcane
and pineapple) was 0.09%-1.18%. The ADI% of ametryn in urban areas were significantly higher than that in rural ar-
eas, and the ADI% of ametryn in female were significantly higher than that in male. The children aged 2-6 years suf-
fered the highest exposure of ametryn (ADI%, 0.83%-1.18% ). Although ametryn have an acceptable dietary risk for
Chinese consumers, it’s necessary to continuously pay attention to the increasing risks caused by the bioaccumulation,
especially for children. Meanwhile, the high potential exposure risk of ametryn from corn stover should be alerted in for-
age or agricultural applications.

Keywords ametryn; corn products; environmental behavior; risk assessment; storage stability



