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et R 5O E K ok BRI &S kas. R, Bk
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HARREA = RO N0 i IE AR AT R BE R, AT
AL T, M eEEEER L O N T TR B
B HTESIRSRR . AR A9, FER.
WINPT . MRS IPIE, SOREE . g
TR R Al Xt /N2 T BSOS 95 (KT 917 2Tk 86.6% ). e AT
Bt 75 7 il i ok mae Tk 1 1 IS BE 9515 B TR, BTN
89.6%!. MK TR i EH 2002 GEHEST B LK, dimH
WRGE BT, 2018 4 A ERI ek B S 4 B 40X 9.75 1255
TG, {EAEREE I 15 AR A A A58 37, B
555 ML A T B 5 7 A M 26 77 R R S S, e AR S IR
AR N R A AN R R MR S5 T o L P T B s o) 7K A
EYEFEAIRF KA R (Daphnia magna) 2RI N &
PR NHE M T B IS 0T 2R 1 P BUAEIR S (LCsy, 96 h)
4 0.006 mg/L. T KA &, P i KON K E
(ECs, 48 h) 4 0.016 mg/L. S A {2, MK
ot NS AR B AN R B RE 07 AR R RS, g e g
REER 4 . TR N 1.6~25.9 4 51,
MRy 8.9~34.7 d", BT, hE E T me
Mok B8 B /N 32 FE AT SN E I AR A K AR B IR =
(maximum residue limit, MRL) , 4355 0.2, 0.05. 0.5
1105 mg/kg!"? . {E I IRk T 1 70 /N 22 RS FFAIAE AR RS R
(05 BRI FCATS 23 ORI, 10 AR 1) o A I ) e R e B B o
Bbah, [ P BLAT R 5% T I P Tk B 6 £ XU VP P i 0 LA
B PR A B A T A g 32180, A R K i B AR B SR
B, HEREE TG S R e, BONRS: % T
R 26 P A TR Jo 0045 B B A R B A e A, AT LA
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VO _E YRR DT IT %, A HAEANFREY BRI AT N
BEATRAE, JF RS T AL Se i B E VEATHT 5] N RO
PR PP S5 R, BAL TR 25

1 MR5RE

1.1 #R5RF

NEL P T 4 M C 4 5 9 99.5%) v I [ 4 [ Dr.
Ehrenstorfer GmbH A ) o 20% AH M Pk B I 2 V5 7 ] A B
224 TR SR A F . it B (CH,0,) . 4
(MeCND W 1 2820 © iR B (RED FRAR, 24
i AL (NaCl . 4R (CH,COOH) F1JE 7K it iz %
(MgSO,) T F 5 2 4 [ 4k 2= 3550 PR A =), 4 H ]
FHAEHGH C18 AT PSA B R A 9 WA R B A R 2 A

1.2 HERE
L2.1 KB JDRXE L5k

HAHALS T 2018—2022 7 4 FEMI 7= X T e,
FR I AE Y A, R . K OSCRRIE L 1.
RGN XA B 5 B 5 R R ZUR AR Ak 25 5% B ik
IAE N BB, BRvENA/NX AU 150 m? 4, HAE
AVNXTEAR 50 m®, /X AR 5 AR b A B3, 5
W O IR, W S R IS K . H TR AR 56 i 24 456
20% Mt Me Tk T G 2 VR R AT 22 MW 5, JRTE R AT BLR
95 70 T DA ) B HEAT S5 — R 2. /N FE DL 180 g/hm?
MR 2 vk, WEZG AR T 10 ds FE2E LA 300 g/hm? it
20, WEZFEIMN 7 d; #XLL 210 g/hm? it 3 7%,
W25 IR B AN 7 d; PEIIEA 240 g/hm? fliFH 3 Wk, i 24 1E
k&35 7 do

*1 EAERESHTRBEY. KTEHEUREY R

Table 1  Soil properties, hydrological characteristics, and crop cultivars in trial sites across China
=N S A A= E SE A R R B
1y Rt s b g PORER e FP TR
C Trial sit C i Soil t H value Organic Climate type Annual average Annual average
Top ratsie Top custivat ontype P matter/(g kg ") P temperature/°C  rainfall/mm
WA D2 EAATEINE (#D) EEaE it 7.2 28 G NG R S R 7 5.6 220.0
THARNTHEZE #2) KA 45 bt 8.4 14 T Bt 1= f% 11.0 65.9
IHPEE R HTTIRIX (#3) R 26 et 8.3 16 TR Bt P2 RS A 11.5 355.9
AE TS X A E B (#4) W 22 i+ 7.6 11 W 2 S5 11.8 550.3
VAT R A N TR T (#5) £ 895 At 7.2 24 W RS 14.2 676.1
N IRBFFREHTHHEX (#6) B 22 HE+ 7.1 11 G NG S R 7 14.0 950.0
Wheat INREHBHERX #D JHA 24 [z = 6.0 18 T 2R R 12.7 662.0
WHLABUN TTEREETT (#8) TH 24 it 8.2 40 M 78 XS fiE 18.5 489.5
T AT XA (#9) %% 20 it 8.3 23 W 7o RS fik 18.5 518.5
ZRABTEMTRE (#10) WHE2E 3 = 7.4 11 WA 22 K% 16.0 533.2
WIFE KK E #1D M L 5.4 27 W 28 RS A% 18.5 742.3
FOMNE ZIRAT TS X (#12) H 23 At 6.6 17 P A 78 RS A 14.0 462.8
BT ARG EERT (#13) INRLAT g+ 6.7 98 R I 1 2 S A 43 379.0
WHEEE S 2R ATENE (#14) EBfR15 it 8.2 38 T Rt 1 2 RS A% 5.6 220.0
bR AT X B (#15) Fh 4 5 FiEt 8.1 16 W 2 S5 12.0 630.0
WWREB AT EHX (#16) Bl 145 Bt 7.1 11 T KBl 1 2 RS A 14.0 950.0
ek TEEH 2 WEHE #1D #HAE 22 Bt 7.1 12 W 2 RS 14.4 549.9
Peanut ZEAEMTRE #1) B 145 WL 7.4 11 M AT 22 XS % 16.0 533.2
VY8 AR T2 N T (#19) RIFLLRE E+ 6.5 15 WV R T A 15.6 923.5
WA T BB X (#20) [Ay1016 gL 6.9 19 s 28 RS M 18.0 466.0
WHEAKPTKDE #2D H¥ 1016 it 5.4 27 TP Pas 2 RS A 18.5 7423
JURERE T S X (#22) BAE 17 5 e+ 6.4 16 P 28 RS A% 225 226.0
WL AT EEAR T (#23) HE45 FiE+ 6.7 98 T Rt 1 2 RS % 43 379..0
LT X (#24) Frbs Tt 8.3 16 W 2 S5 12.0 630.0
FIFATRRT (#25) AL 45 e+ 7.3 23 W 2R S A5 14.4 549.9
INREHYIT (#26) EE LRSS i+ 6.8 20 AT KB P2 R Ak 12.0 630.0
Wb BTl X (#27) 1% it 6.3 10 P e 28 XS A% 18.0 466.0
HR T R X EATE (#28) BFBKE it 6.8 20 W 7o RS fiE 17.5 917.3
Cucumber g KaT RS (#29 HFHME T+ 6.5 69 R Rt 1 2 IS A 10.0 4237
WA KT KPR #0) A 106 5 i+ 5.4 27 W 28 RS f% 18.5 7423
A EMIRE #D i —5 Wit 7.4 1.1 A 8 RS A 16.0 533.2
WEHA D2 RMTTERE (#32) 45 Fhit 72 27 T KRt P2 RS A 5.5 139.7
BN BB T AEIR X (#33) ik 8 5 E+ 6.2 23 W 2o RS M 15 357.4
JTHEA T 2 PEX (#34) FM16 5 Fhit 6.3 16 Y it 28 RS A% 22.5 226
I RIETT X (#35) Filn 8 Bt 7.7 63 T KBl 1 2 RS A 20.8 379.0
THARNTH A (#36) FHNE b+ 8.2 14 s R Rt P S A% 11.0 65.9
TEEH 2N PEX #7D U 6 5 At 7.1 12 W2 S A 15.5 965.0
LR @M X I (#38) G Bt 8.1 16 W2 RS 12.0 630.0
[N INARB BT EHIX (#39) 8¢ #E+ 7.1 11 T R 1 2 RS A% 14.0 950.0
Watermelon — #WiLEBMTIHZX (#40) ks g 5.0 31 W 28 KU A% 18.5 489.5
ZRAEMTRE D FER15 b+ 7.4 11 P e 28 RS A% 16.0 533.2
JTVER T 2 E X (#42) EIN B+ 6.3 16 W 7o RS fiE 22.5 226.0
Wb T AL X (#43) BEER 8424 L 6.3 10 TP BE 25 RS A 18.0 466.0
WF R EBATTFLE (#44) T 8 424 #+ 5.8 38 WA 28 RS A% 19.0 331.9
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1.2.2 XA R E LA

FE R AR IE I AL X 2 AP R e, /N X AT A
FATIE B Wi 0.5 m WAKEE . BN RSN X CREE 1 kg
PLE/NERFRL, JRAEAT S N REAT B AE AR RS FFAE L A 12
AL EARDTF 2 kg (TP JIRE S o $ 8RB A
2y 5% BRI ) E R, AR T T /N R RLE S
—WRMEZSJE 7 14, 21, 28, 35. 42.d K, WAL
BJE )5 0 (2h) . 7. 14, 21, 28 #1135 d K4,
NG Rz )5 0 (2h) . 1. 2. 3. 5F17d K
£, PNIERSE—RiEZi)5 0 (2h) . 3. 7. 10 f1 14d
KA BRI 7 N AP RLR N RS AR A e —
Wity Ja 28 A1 35 d R4, ARG —
P2 fa 14 021 d REE, TNAER G — XKt )5 2. 3
A5 d R, PENAER G — Kz 7 110 d K4E.

RAEJG W2 ROAAE A AT IR SE A0 B, /N2 AR AR
FHEATHE (<1 em) s BRFERYIAR 1 em /N, 75K
JRIRVIRL 2 om /N, 3 RON S RBL, Bsc. b
R ARG (AR SR S JE DY 44 A R RE S
N, FENEORE SR RRICLF, T 20 C (KR
Fefitie 4T BRI 5 22 4 Js R A O WA 48 Hh ik P ok
e tE R MY ke e iR ik 18 AN A (—10 ) I,
ARG A P AT i g A TR0 UE 1 o
1.3 ERRE
1.3.1 Haras

I MREUNZRERL, ANEREFT . AR AR AR RS AT
FEdh S g (£0.05g), ¥#/NAIFENFES 10 g (£0.05 )
BT 50mL RV OMELEF, NP fEAE{R
f N S mL B A KA 5 mL 1.2% 8/ (KR
L), /NEERTEAEREFTRE S AN 10 mL & 47K 10 mL
1.2% LB/ Mg CRFAEL) , 38 TCRITE JIVRE S RN 10 mL
Ol JREWS N MTV-100 B £ 4 18 el &4 (i
PN BB ER A PR A FD IREYRY S min, BESFIIA 3 g &
BN, 24 CK2000 =@ st A (LRt FEBE R AR P RH
HIRAAD #R% 1 min, &G4 FC 5706 {5 B0 Al
(L BB EBR S 5 RAFD 3 500 t/min #0> 5 min.
HY B3 1.5 mL, MIA 50 mg C18. 50 mg PSA. 150 mg
Tk MgSO, {45, JiE 1 min, #Jai@id Picol7 AU
HEOHL GEERRHERBHE AR A D 10000 r/min 250
3min, HUEEWGE 0.22 um LR JERE T BERE N 2t
A7 B W OB AR (i - ER B (UPLC-MS/MS) 74T
1.3.2 &35 REid

58 . Waters ACQUITY HSS T3 {4k (100 mm x
2.1 mm, 1.8 um); #:¥E 40 ‘C; JiiE 0.45 mL/min;
FERE S uLs DLOSEATE AR R34 0.05% H R 17K IV

TENFHIEATBREE VR, YEM AN 0~0.5 min, ZJiE/
HER/K (AFAEL, 10/0.05/89.5); 0.5~2.5 min, & JE/
HEz/K (FRFREL, 90/0.05/9.95); 2.5~2.6 min, ZJfi/
K (AFREL, 10/0.05/89.5) ;2.6~3.0 min, i/

Rk (EFREL, 10/0.05/89.5)
B R B E SR IERR, & FRIRE
150 C; BYHEHIE 2.3 kV: BAEFISIHE 650 L/h; i

FFNEEE 350 °C, HESLSULE S0 L/h; 2 3 B A5
MR, ETEE T 388.1/163.1, HiEAERE N 25 V;
SE R BTN 388.1/193.9, RlEfERE & 12 V; W R E AT
B34 0.034 s; HEFLHLE 31 V. JEiT Masslynx NT v.4.1
SCN 940 AT KA 75 -
1.4 HEER
FE T RNE (M) SR FH 255 5 b 4 1 2 A4 20 R0 70 b 4 it
LR AT, W (D
M = (K,/K, - 1)x 100% (1
W KRR B AR e RL R, K, RORIE A bRk i 28
REEE . MRS SCHR [20] R, 4 M = 10% B, RIFAAALE
BB RS G RN s 2 M < —10% I, FUEAEHE
(RFE RN RN s 24-10% < M < 10% I, 22 B 5 30w
NS
B e VEVEAS AR SPPAY, Ol IR Gt S A
(Blhn, MR E S) SHESSHME (B,
fHRFRNE 4 TR, M) E A 24 1 1 13 5
T ARG K SF A A] 2 52 A U, %okt b, PR
PEAEXT D, e H R TR AR 24 o K Bk B PR S b A e
TSR A ARG (T R N PEAG Y . H bk, bk e T T 1
MR ESHBAETTE LR (2). KERFEE (R
MRPE BN A R ES T, Wl ().
N=S,-F/m (2)
R =N/Ax100% (3)
Ao N AT H BN RE B B R (mg/kg) s S
S Lk W e R T T AR 40 H KRR B B RS R (mg/kg)
S, NN TR 7R IE 5 P Ea % B R A (mg/kg)
FRFRENBE E—ERMIEEE (kgd, 4 NEHAR
RN E (mgkg), m NFFE NBER T RE (kg
2 R < 100%, HiA A A THEE b 5o o — 0 b RO 2 TN
(L e s B R A 2 E 2 AT R, ke, T
BA N
N2 M A R 7 Ik B AN 3 [ 2 T AR 2 O X
R PPAili . MRS AT DU 2850 S AN [R) N B AR AR 4L
I hE B IS AR (A B e M, T A T Hh I R R 255k T
BB T NIRRT ERE, HEERM (4 Fios:
Yij = (Z[:xijk-cijk) /m; (4)
VY RN R PN AL YN
(mg/kg) s Xy /&5 j R i HNBEXTVEYD k (3 2% &
(kg/d), ¢ KRG i B j RFTIE o OB FLAEYD k TR
LMK B BRI BE (mg/kg) » m; 2 5F i HE & (kg),
p TR FTH R IVEY L

2GRS0

2.1 FFIENIE
2.1.1 HFMH., KHAT MR

RN FERFRL, NERER . B RAERF.
B 78T R Dbk P B B 15 - 3E AT UPLC-MS/MS X Lt
A3 T, A I M T A T O B N TR AR E T3 (2,13 min), 3R
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W2 S AT . R 2 fis, 7E 0.001~0.500 mg/L
WREJE N, ANEERFRL, AEAAT 3 TIOR8 JTCER Jo e
WA T TR ) U T AR 5 T B IR R B2 R &R, R R
(R*) >0.996 05 /NEFEFFAEAFEFFAE 0.001~5.000 mg/L
A110.001~30.000 mg/L /KF T £kt K4, R > 0.9967.
I 3 Lk, XA A R (limit of detection,
LOD) & 0.000 1~ 0.0004 mg/kg, 1M E &R (limit of
quantification, LOQ) U & i 5 /& 43 H1 B 3K 1) B AR 7K
SPHfiE N 0.001 mg/kg. 5 LARTHRIE FIMAR 7240 EE, A
BT tH TR A BT AR & T 1.4~2.0 5, REUE
FRT 2.0~10.6 153 06 FE 1 Py A5 PP bR vl TAE
TOURD 35 S5 T P bt e Tk T R Y AR 1, RS R R
(P>0.05)

2.1.2 BB AAEBE

TE/NFE . AEHE L B TR JIORE A b 42 B8 0 i 4 2
JIEF AR AR AT IS I GRS, RN IR E R
5% (£ 2). £ 0.001~0.500 mg/kg # MK T, 0w
Tk A R ZE /N 2SR RE . AEAEAT L BT R 78 I HP R~ 3 ] i
TN 81.2%~112.2%, X FruE(m Z (relative standard
deviation, RSD) 4 1.6%~ 18.1%; Nt M ik 14 Ji 75 /)N 2 4%
FF o 78 7K SF240.001~5.000 mg/kg, F- ¥ B R A
81.2%~106.8%, RSD N 4.1%~13.2%; {E{EAFEFT
WINKF9 0.001~30.000 mg/kg, 133 [A1 YA 2 A AH B f)
RSD 43 4 97.0%~ 110.0% A1 0.7%~ 6.9%. 45 % % ¥
JE ST (1) T % AR AR 24 R B 43 AT ) R 4 ) R 36 AIE o v
CEVRERAE 70%~120% 2 N, RSD<20%) 2%,

F2 MMEBARESTE/NESFRL, NEFEFT. AL, BERF. BENAMAERERTNGERIESH
Table 2 Method validation parameters of pyraclostrobin in wheat grain, wheat straw, peanut kernel, peanut straw, cucumber and
watermelon matrices

H RPN TT YE BHL He AL AT agolElie AR A v g 72

Matrx Linear regression equation Determination coefficient Matrix effect/% Spiked level/ (mg-kg™')  Average recovery/% Relative standard deviation/%

N 0.001 81.2 8.0

: y=397492.0x+4 195.0 0.996 0 -16.2 0.050 92.8 18.1

Wheat grain 0.500 97.8 8.0

0.001 106.8 7.3

INERERT 0.050 93.2 6.8

Wheat straw ~ ¥—782 881.0x+3 375.0 0.996 7 1.2 0.500 81.2 132

5.000 95.6 4.1

— 0.001 92.0 5.5

Peaﬁtiljgme] y=1553911.5x+18 264.5 0.997 6 -13.2 0.050 84.0 5.7

0.500 99.0 7.4

0.001 110.0 6.9

AR 0.050 100.0 1.0

Peanut straw  ¥—1 013 768.2x+3735.3 0.999 8 —43.4 0.500 97.0 45

30.000 102.0 0.7

I 0.001 105.7 5.6

Cuc;mber y=1582 688.0x+8 064.8 1 -30.7 0.050 91.9 5.2

0.500 104.9 3.2

T 0.001 1122 4.4

Watermelon V=1 956491.2x+14295.5 0.997 8 9.2 0.050 101.6 2.5

0.500 105.2 1.6

2.1.3 R

ML e ik 7 T 7 /I8 22 65 F A0 78 I A 368 5 682 43 Sl
1.2% F1 9.2%, FOHIEFUSNAEHIEAHE . A1, 48
PR MTITE /N FE R RL . ARAEAT . JRAERE AT AN B IUHR g 2
JR RN N—43.4%%~—13.2%, FHH B 5 9 F% o 40 1 2
Rio X0 Re 5B A G NIRME A oW OR B it
]I S F e A 2 DA R Ak A (A 2 5 R A 9,
DAL, ASHIF 78 SR B MR v 32 o ) b v VA v AT s e i
G3HT, LA 63 5 5 2050 I T 84 it v bk e T e S i V7 1) 5
e, DASRAS S8 AR 1 45
2.2 MMEAEERTE 4 MEM RS ERR

Uik 7 P w ot S N |\ |\ ol 7 8- 291 ]
J& 2h IEEIER, 18<0.001. <0.209 FI1<0.048 mg/kg,
T /DN 22 FF R i e ok R 15 10 R FEAE 7 d B Ok 31 e K AE
4 0.005~0.043 mg/kg (% 3). AFEEY)Z B FELEHT
W ZE R Stz NP2 A G R4 babme
ik 1 B 1) JR UG TR K SF (<0.001 mg/kg) 16/NF-HiAt 3 Fib
E¥) (<0.209 mg/kg) o IX 32 FE & RN TE 25 s 25 11 i
77T, AR KAE 338 (0 48 A A R ik 28] £ kA ik

BRI E T A R 74, AT ESEAR 5 B 7 1 ik
BT (<0.209 mg/kg) EL/NEFFRIAE AL B (<
0.043 mg/kg) Wi, SAEZGFIEAHIC, b me ik F is 7E
B TR I 1 20 P 770 & 630~720 g/hm?, 3 T
INEFITEAAEY) (360~600 g/hm?) « YEWIHIIEAS . 1E
WA A b ) S 2R A DA B it 24 B R ASOIR A 7T RE 2 AN [
A7) 1 MLk A o 8 i T A 7o 2 2 SR D R 12526,

L P T B S 7 /NS RL BE JTORIT P I ) 9 f 2h 765
Fr&—WB 15 R R 2R, 3B 5.9~9.9 |
26~75M1.9~4.7d (£3)., MMEEBFEHEEERL AL ER
K, TTEMEE 1. Bk, SEFROHTIAE 4 FifE
V) E AR MR BN Ny AR, PEJR, 3R
INFERPRL . 7R I 2 S5 1) i DR 5 ek B B AR VR 1)
JRUGUIR R FVEYD I & K S AR O, ML PR ok 1 S 7 4 Bl 1
Y ERRE MU ERROR, FEfR R g . B, ¥EAR o
MTITE N PR R A TR B K. (0.005~0.043 mg/kg),
HebmnK (5.9~99d), MEMEFREE. Lk, it
e ik T T 2 TR G I (19 20 32 101 B 2 T 75 /N 2 F P L
b, XS5EMREKEMIG. FTRTEK (90%~97%)
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8K E R TN ERFRL (30%~60%), T (12 /K &
2 PR A g 1 T 6 K A Y. TR, 3T
ANPG TR VE P 2546 M T Otk JEL - et e gk 1 5 ) 4l
TEH . BRibZ A, AEMIAE KR S 2% 1R LA S 3 b i
TRl A 00 3 A1 A1 T 2 5 VR Al T £ e 3 5202

3 MMEBIRBEENEIRL HEC, BLMAL EAHERE
MOFHEREEXSH
Table 3 Dissipation kinetics equations and correlation parameters
of pyraclostrobin in wheat grain, peanut kernel, cucumber and

watermelon
VAN R =N
O G T I - S
uu Trial ary Regression  Determination =
Sample . deposition/ . . Half-life/d
site (mg kg’” equation coefficient
#1 0.037  »=0.0525¢"" 09039 6.0
NZEFFRL #4 0.043  »=0.0559¢"""™  0.8904 5.9
Wheat grain #6 0.028 3=0.0411"%! 0.9516 8.6
#10 0.005  »=0.0083¢""™ 08816 9.9
#23
1 #4 0.045  y=0.0439¢"** 09939 2.9
Cucumber  #29 0.040  y=0.0468¢"*" 09783 2.6
#30 0209  »=0.1794¢"* (8596 75
#35 0.048  y=0.0451e"*" 0.767 4 29
7T #37
Watermelon ~ #40 0015  »=0.0182¢"* 09576 1.9
#44 0.042  y=0.0464¢ *™*™ (8083 47

[ Pt V0 A ) DX P~ 2 B AT T 22 57 3 AIX —
PG I PR 5 R 8] AR AE . ISR AR

ML MAe ik 1 i 76 000 437 R D 12 ] B/ T4k
I #40 (1.9 d) . #35 (29d) 1 #44 (47 d), X7AJ
BE R AR IS 4 37 (965.0 mm) (W4 Y &z ok T oA
65 (331.9~489.5 mm) . P& AN £ nas i o R 2% i
NLE e P 7 P 114 ), T LA ) T s s B T 33 R
BRI, BT SRR M T R B S AE AN
Yo Hh 2 (R 22 K. FU R B, YR T &t R A LR
TRZEMES. RAERSANE S E LSRR A
(#23) KA, BARRHERER. LIEGHREE,
LA L A o R T ) A 00 B AR B T B E b 2 . Rt
Z A, R H R G HE L R A LR B E D
it R EH T A 7 A I AR B A 2 SR R A
2.3 MMMBEEERLZRBKTS MRLs EEXT

WK 4 Frow, MM B ESTE DR N REFT
AT TEAEREFE . SR CL R P RS S R R AR R <
75.291 mg/kg. 6 FhEY)HE T HH b ek ok B4 i 11 7k BE AR
B SRS B PR T 98, AEA B 2 H I B b
RIS . WNEFREFFERIGHL (#1) 128 d kBN
0.286 mg/kg, f&T 35d FIFREEE 0.405 mg/kg. FHAAHIIL
SRR BLER S (#5) 1 (#7) /NEFRL. R 5G
M (#14) A (#22) MFEAEFEFF. IR (#26) A
(#32) MR, R (#44) HIPE K. X FEHT%
WAL 1) 85 1 2 1) Lk e ik 1 T 14D o8 At SR 28 221

R4 WMMBERSTE/NEIRL, NEFREFT. ELC, RERT. BENNAINSLKEBER

Table 4 Terminal residual differences of pyraclostrobin among wheat grain, wheat straw, peanut kernel, peanut straw, cucumber and watermelon

e SR Tk B BB FRTE A B g e T R B
Sampl Samplin " Hiti " Harvest int . vd Residues/ Supervised trials median High residues/
e AMPTNE POsttio arvestinterva (mgkg ) residues/ (mg-kg ") (mg'kg ™)
28 <0.001~0.096
I INIERFRE 3 <0.001~0.040 0.004 0.096
Wheat 28 0.286~4.342
=5
INEEFERT 3 0.187~2.325 1.374 4.432
ot g 14 <0.001~0.001
o A )1 <0.001~0.001 0.001 0.001
Peanut 14 1.067~75.291
He Ft
i 21 1.299~23.880 2870 75291
0 2 <0.001~0.193
Cucumber FERRAE R 4R 3 <0.001~0.144 0.019 0.193
5 <0.001~0.139
[N ~ 7 <0.001~-0.045
Watermelon RERARBEAG 5 0 <0.001—0.014 0.003 0.045

e ANERSFERAEAE RS S T R .
Note: Wheat straw and peanut straw are both calculated by dry mass.

6] — 1E WA [6) B A 2 18] ) e B UK P AR AE 2 R/ /)
22 R AT R ) Ik A Tk R R B & (0.187~4.342 mg/kg)
B E s TN R R (<0.096 mg/kg) » FHALFR 1R 100 [7] K
RAFEIAEFEFT (1.067~75.291 mg/kg) AT (<
0.001 mg/kg) « FIHIR, g7y = LA SR 24 vk 4
RUNAG 550 WP Tk T I 1 e 2 07 O 2R e 55, RSP
DR EN AR 2. RIS, RE AR R IR AT ) bt e Pk 1 T £
TN () 9%~31%E, 4 52 (-3 (/N ZERFRLANAE R g
2k 3] (147 Mok M P AT T A 224 PR o X A R TR b A ik 1
T T KA FF AR b L 05k B 45 R — 5, TOKREFT L ik
JE (0.039~3.2 mg/kg) HHE KT T RFFRI AP IIRE (<

0.01 mg/kg) BN ghah, AEAT e ik ik dok 1R 1 2 i 5 i
KRR AR VR AR RUSE, 328 17 - SO AE RS A o 1) ke
Rrth o ANEERIAE A FEFT B Oy 5B A B Pl B U AN AT P
A REIED, b i ok A G X R RS AT D R R A
LA SRV LARE G AN T 2 52 1R AR 24 5% B AU

TEVN V] B 0 Z T BE AR Sy BT iRk BEARAE 22 57, IR
D] 5 SR WS T B 5 DA R 25 i 25 ()i 24 7 A oG . AL
L SR WS T o T B G H I P TR R S ) B KR (<
0.193 mg/kg) B & T 3HAh 3 FifEY (<0.096 mg/kg) .
FLUR, AR R I E A6 A R ROBR B KT R A . 2R
2 7 SR BOX — LRI R R R A AE g
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HH ) A TR S fd 28] Y I e TR T TR PO PR PR, R HLAR
A SEREA BRI T AEATZ B R G 5 G SRl w5t
T, I M R e T G R O 2K e s 55t n B A A )
AR FE BIRBR B BN AE AR 10 20.1~367.3 #5174,
WNEE 4 Frow, Pk TR BT 156 E /N 22 R RE . N2 REAT
AT AEZEREFT . TR 5 I b (A Y 5 B 6 P
9 0.001~ 2.870 mg/kg. & = bk W &= N 0.001~
75.291 mg/kg. /NFE . AEAEAT L TR JIC 1 bk e ik
T 1) f5c e ke B S A o I L f A OG MRL . (H
SRR HAT, I BB AT [ S SV ST 1 A e
PR S 7E /N2 FEFFEIE AR RS FF B MRL(EPY. 2+ 4
v0 BBl P P R D) K0, b e TR R IR L /) 22 R R R A A A
FF_EF9 MRL {8 #5748 7% 9 10 A1 100 mg/kg. %5 T ik e i
PRI B AE /N FIAE AR FEAT b R FEAG 2 30 [ e
1] Lk P T R T /) 252 F1AE AR R AT b 1) R 2 A v L 3 A
AN R 2 52 1 B RIS A ] B R 3o A R T 51 R R BR

BEL2,

2.4 BMEAERENKITMG

BT A [ 1 i B A, IHL P i T S E N 22T R
AT PR, PER BRI R B R Rl S, 53 A
4 0.004. 0.001. 0.019. 0.003 mg/kg. H & il/EY
CHFE. T2, Z58. Bk KAk, R, SRE. A
. OEUN, BAE, B, FEL ORAL V. HAHEE.
PR, 22N, B B M. & " (),
Bk Wi M. KORE. IR 2 WS E, B
ZHE RNRIEAR 25k e i BdE, »T&A S, H5%
B /EY (BEmEIR. K2, g, 7. Mg,
BLLOKFES REK. TR D BT KRS B R
R, HUMIRM MRL H . PHE MK B 1S 0 45 H e VRN B
(A B & 22 & Jm R R 0.03 me/ke!™e 14 24 10
T HFHAE () AR () BEEE P EER
R GEBRAERECY, BT ESH, ANHEER
ZFL N T MLk P T 7 i P R IR £ XU B R e vPA, B A X
W P A L3R S

5 MMBREREE THEM SRR EE
Table 5 Risk quotient assessment of pyraclostrobin by deterministic and probabilistic models %
e MRS MEER AT Y
5 SERS Deterministic model Probabilistic model
Sex Age I EZ0 I Urban % K Rural
Urban Rural P50 P90 P95 P99 P99.9 P50 P90 P95 P99 P99.9
2~3 374217 360.356 0.081 0.591 1.065 2.873 9.330 0.085 0.676 1.246 3.440 11.221
4~6 270.753 367.216 0.068 0.523 0.956 2.621 8.536 0.078 0.625 1.153 3.188 10.402
7~10 246.701 307.555 0.054 0.420 0.768 2.106 6.860 0.063 0.520 0.966 2.691 8.792
11~3 197.850 240.791 0.043 0.341 0.628 1.732 5.650 0.053 0.452 0.846 2.369 7.749
Citia 14~17 169.693 192.130 0.040 0.315 0.581 1.604 5.232 0.043 0.376 0.707 1.991 6.520
Male 18~29 139.801 172.419 0.033 0.282 0.527 1.475 4.823 0.042 0.376 0.710 2.004 6.567
30~44 131.460 160.400 0.031 0.263 0.492 1.378 4.507 0.036 0.324 0.613 1.734 5.682
45~59 133.120 162.966 0.031 0.260 0.485 1.354 4.428 0.035 0.313 0.593 1.679 5.503
60~69 124.575 151.066 0.031 0.254 0.471 1.308 4.274 0.035 0.311 0.589 1.670 5.474
=70 126.250 146.799 0.032 0.258 0.477 1.323 4318 0.028 0.257 0.488 1.387 4.548
2~3 307.855 406.415 0.069 0.072 0.541 0.984 2.678 0.081 0.612 1.114 3.035 9.877
4~6 282.772 360.788 0.067 0.073 0.547 0.992 2.698 0.085 0.680 1.254 3.466 11.309
7~10 256.318 296.600 0.068 0.057 0.429 0.781 2.128 0.065 0.539 1.004 2.801 9.154
11~13 186.293 221.824 0.044 0.041 0.320 0.587 1.614 0.049 0.418 0.781 2.187 7.153
ok 14~17 169.204 175917 0.040 0.038 0.286 0.519 1.409 0.045 0.382 0.716 2.009 6.571
Female 18~29 157.474 178.536 0.039 0.037 0.293 0.537 1.477 0.039 0.331 0.620 1.740 5.691
30~44 147.262 169.779 0.039 0.034 0.271 0.499 1.375 0.035 0.310 0.582 1.639 5.367
45~59 137.507 164.393 0.039 0.032 0.254 0.469 1.296 0.033 0.297 0.560 1.581 5.180
60~69 129.516 155.432 0.038 0.033 0.263 0.486 1.343 0.031 0.280 0.529 1.496 4.901
=70 123.959 147.366 0.034 0.030 0.248 0.460 1.278 0.025 0.225 0.427 1.212 3.972

VE: P50~P99.9 A AL Tk B g XU P ELIYT 50~99.9 T 434 o

Note: P50-P99.9 represent the percentile of 50-99.9 for the risk quotients of pyraclostrobin.

ML 1A T B i 14 XU R 2 A 123.959%~406.415%, &
A 38 3 B 0 AR RN T TR A Tk 4 5 2 6T ¥ 9 3 3 AN T
P KIS o 2 A NI 2 2 AU T 1 (146.799% ~
406.415%) & KT IR ARE (123.959%~374.217%) -
X ATEDII 2 BE &l S8, WE AL 2 4
N R B e, HARmEREPY. [,
2~10 % B JLE M K REE (246.701%~406.415%)
FRT HAANBE (123.959%~240.791%) , X A] fig /& [A]
NILE R AN BB DY MR 2 1A% KPR
fIZ 5 (P<0.05) .

N TR D VA A AR AN R e s I A Tk T S 11
R 2 1 XU A 3 — 25 PP A o 2 T bk I ik R G E A A

g = ST S N o 1 o P = S 0 TR = A
WA, WIRg Rz, M P50 % P99.9, il N /NE
KT ORL AN P I T P 3 G A 1 1 KRS B 2 AR
0.025%~11.309% , ZL/NT 100%, FEAZXTTH 9% # ik
BAERES . BEFCRIL, 2R AR A & /N 22 f s
JICTT 7= A2 1) ik P 16K BR7 15 1 % R XGRS 7 L € 0.025%~
11.309%) & & & T IWE AH (0.030%~9.330%) (P<
0.05) o [AIR, w53 P A Lo M i £ 2 58 XIS i i 2 T
WHEAETEZER (P<0.05) . T m RS XK & E 1S
(3R A, 1T 4~6 %5 1) PR TG 56 S oK RV 7E 2 5
FHIR, 2N 4~6 5 LM NIRRT S &
BRPA,
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I A E AR A VR PPAL B LA, R BILE T e
TR T A ARG 7 B 5 5 BER MR AR T B AE 50 Ty
AL RS R (R AR AL, B RN RTE T S, (5
Ja# 50 ALK EEACHREGE . EAERRZE, Lk
B0 PEAR LA S MR AR PR AR, L B A A T I o A
KT AE L TR T R B2 55 . 0 oh, AREAERE el ie
WEL AR P T i 2 e RS VP A T A2 AE — 52 R BR P (A, )5
SRR IO TR T PR s AR, AR
AR A5 AN 52 1 R B T v L B AR AR XU (52 i, B
i 5 B A T 1Y) 22 (6 P HE DU

3 4 #

1) AT 50 388 3ok 768 v S0 AH 83 - B BT 1 485 49 H
[ FH AR AR G 7 T ek B R AR N FE . fE2E L TEJIORI
BNAFPOE = R 7. J7iER H R A E &
FR 437314 0.000 1~0.000 4 F1 0.001 mg/kg -

2 e A [ Bl P ) FE TR0 T 22 1 47 H s ik
BRI A BEAT AT RAE, HFMHUIRR R, P, &5k
K20 58<<0.209 mg/kg. 1.9~9.9 d F1<<75.291 mg/kg.

30 I A T VP A AR R A T I e R A T B A
IR 12 PR N UG, XU B 4B 123.959%~406.415%,
FFAEAN P 45252 1) 2% i ALK o

[& % 3 ¥l
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Environment fate of the pyraclostrobin for long-term dietary risk assessment
in multiple crops

ZHANG Minghao'?, KANG Shanshan'~, WANG Xi'*, CHENG Youpu?, ZHAO Lilin}, LI Wei*, CHEN Zenglong**

(1. State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing
100101, China; 2. College of Horticulture and Landscape, Tianjin Agricultural University, Tianjin 300384, China; 3. School of Life
Sciences, Hebei University, Baoding 071002, China)

Abstract: Pyraclostrobin is one of the most prevalent strobilurin fungicides from the broad-spectrum control of fungal
diseases. The ever-increasing pesticides with the active ingredient of pyraclostrobin have been put into the agroecosystem in
recent years. The survival of non-targeted organisms and the by-effects on human health can be induced by pyraclostrobin
biomagnification within the food web. This study aims to elaborate on the fate characteristics and risk magnitude of
pyraclostrobin after large-scale application that contributed to agroecosystem sustainability and dietary rationality. The
registered crops included wheat, peanut, watermelon, and cucumber in the main production areas in China. The tracing of
pyraclostrobin was performed on the multiple crop matrices using the self-developed ultra-performance liquid chromatography-
tandem mass spectrometry (UPLC-MS/MS). Some measurements were used to validate the specificity, linearity, matrix effect
(ME), accuracy, precision, limit of detection (LOD), and limit of quantification (LOQ). LOD and LOQ were estimated to be 0.000 1
-0.000 4, and 0.001 mg/kg for the wheat grains, wheat straw, peanut kernels, peanut straw, cucumber, and watermelon matrices,
respectively. The average recoveries of the target analyte ranged from 81.2% to 112.2% for all fortification levels. The
precision values were associated with the analytical methods. The relative standard deviations (RSD) were 0.7% to 18.1% for
the pyraclostrobin in all matrices. The fate characteristics of pyraclostrobin were elucidated using the verified storage stability.
Some parameters were selected to represent the occurrence, pharmacokinetics dissipation, and terminal magnitude of
pyraclostrobin, including the original depositions, half-lives, and terminal magnitude. The concentrations of pyraclostrobin
were attached the maximum of <0.001, <0.209, <0.048 mg/kg 2 h after the last application in peanut kernels, cucumber and
watermelon, respectively, and 0.005-0.043 mg/kg 7 d after last application in the wheat grain. Significant differences were
observed in the degradation dynamics of pyraclostrobin among different crops, with half-life of 1.9-4.7 d in watermelon, 2.6-
7.5 d in cucumber, and 5.9-9.9 d in wheat grain. There was no half-life of peanut kernels without detecting the pyraclostrobin in
any samples. The terminal level of pyraclostrobin in the wheat and peanut straws (0.187-75.291 mg/kg) was much higher than
that in the edible part, including the wheat grain and peanut kernel (<0.096 mg/kg). The long-term dietary risks of
pyraclostrobin were further clarified for the population with the different regions, gender, and age using the supervised trials
median residues (STMR) for the investigated crops that were recommended by the large-scale field trials. The risk quotients
(RQ) were assessed as 123.959%-406.415% by the deterministic model, indicating out of the acceptable range. The risk
quotients were inversely correlated to the age of the population. The children group was subjected to the greatest long-term
risks of pyraclostrobin exposure from the dietary pathway. The population subgroup location in rural (RQ, 146.799%-
406.415%) suffered more serious exposures than that in urban (123.959%-374.217%). A probabilistic model was further
introduced for a more accurate estimation of dietary exposure. The total chronic risks (RQ) caused by consuming wheat grain
and watermelon ranged from 0.025% to 11.309% from the 50 percentile to the 99.9 percentile, far less than 100%, indicating no
potential risks for the population. The unacceptable chronic risk magnitude of pyraclostrobin was determined, according to the
probabilistic distribution in the residual levels of the above four crops. Anyway, the hazard effects of pyraclostrobin from
dietary pathways should be emphasized in daily life, especially for rural children group.
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