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Residue behaviours and risk assessment of pyraclostrobin in loquat
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ABSTRACT: Objective To explore the residual characteristics of pyraclostrobin in loquat, and evaluate its safety.
Methods The samples were extracted with acetonitril, cleaned-up by primary secondary amine, and separated by
mobile system of 0.1% formic acid and acetonitril with gradient elution. The extracts were determined by ultra
performance liquid chromatography-tandem mass spectrometry under multiple reaction monitoring mode and quantified
by the matrix matching standard solution external standard method. Results The average recoveries varied from 92%
to 96% for pyraclostrobin residues with four spiked levels of 0.01, 0.10, 1.00 and 3.00 mg/kg. The relative standard
deviations were 3.3%—-5.4% and the limits of quantitation were 0.01 mg/kg. The dissipation rate of pyraclostrobin in
loquat followed the first-order kinetics with the half-lives of 9.5-12.8 days. The risk probability was calculated as 60.3%
for the general population. Conclusion Under the conditions of 30% pyrazole ether ester suspension, 2—3 times at the
recommended dose (active ingredient 250-375 mg/kg), 7 d interval and 14 d recommended safety interval, the risk of
pyraclostrobin residue to the general population in China is acceptable.
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5522 JTEEAR, S5 U fik BT 158 7EAMAE o 9 5% BR AT ok S Bt XU A 8955
N ALk e Pk BT R AR U A (LB 99.5%, fE[E Dr. Ehrenstorfer

0 5| 5 GmbH 72 1]); 30%% i ik 175 P A 7 77) (I VT JBR ik Ak T BR
HERUS AR, S antidepu s, v, AT CHRCCIREL, T Merck Zvel): WIRR(CLIAL,

TEE ., LR RS, SERENERL 11 TAN R 39
Jit, NG AR 67% 2, B S L
MR, ARG, AL | BT I RE, ek
T MHEA i T B A LB I AR I BRE T bt ek T P A2 Y 4
FENIETRIERIE) MR R, ARSI o PR SR A (Y P AR
M, MWFRERZE . T REESEIAR G, BA R R
JEAEVERI™S . ER, ek o e e T e T P E A
KRG, KE. Tl Mt DURESE 40 AR, B E /)2
A, Hak Rz 2 s yeE,

E AT AT Mk B R e 23 ) g sl ) kR
i 24 PO i 5% B AG I 5G] 8 . CHEN 2615 A
VA €0 1% - R BB T 1% 7 (liquid  chromatography-tandem mass
spectrometry, LC-MS/MS)X nH ik figk 12 Fif 76 5 28 P A0 S & AL
B e T TRIESE, S5 RRVIIA B0 S) 380~570 me/kg, MWiZs
L2 3~4 IR, FRRIAING 7 d, TEHETERY L4 ] BR BRI, X
A 31.7%, G rb B A 26 v b msk Tk T 1 110 5T R
4.84%, UK ATHE5Z o W U TV P AR - R K B
T T Rk P P AT 7E R T Y B R IR B RG F R ARUR,
R SHLAHE WA Tk P P E AR P 2K R 2.2~3.0 d, AR TR
B BRI RS 4 B XU VA SR, SRURRIBR A y 5 d B,
FlE N R HRARE R 1.34 mg, 5 H RVFR
A 70.9%, Horfd s AR EE AR Bk 7 R £ 0.386%,
Ab TR A W R A OK . FRIE 2021 4R R AR GB
2763—2021 £ i A [E ZEhR e £t b AR 24 B R 5k B IR
i) HRUE TS 33 IR 24 B K B BR 4t (maximum
residue limit, MRL), b4 5 Atk m i 57 155 76 AL AL v /9
MRL {6} 3 mg/kg. H i Lms ot B s AL b 05k B i
e BRER KT R B R VA S ST AR B A, LA
T 5 SR i R v AR AR € 1% - B TG B % 35 (ultra performance
liquid chromatography-tandem mass spectrometric, UPLC
-MS/MS )X Ak s ik o7 TR ZE AL vp 1 5% BB AT S AT OE 9T, OF
X I B XU HEA T PPA, Sy HLZEREAL B4 FH R 122 4k
T L P P T 70 AL MIRL A0 i B 62 Ik B

1 RS 7

1.1 NEE5EHF

Waters Xevo TQ-S micro = AH i AH €8 33 - 53 10 ot i
[#7 Waters Acquity BEH C;5 (100 mmx2.1 mm, 1.7 um)ffi
H, 321 Waters 24 H]]; ZQTY-70N 4k 5% 7% ( i AI%E A #);
GENIUS3 JERIEA# ([ IKA /A #]); 3K15 B Eopl
(f# ¥ Sigma 23 F]); XPE205 H,F K 3-(Hii L Mettler Toledo
3 H]); SWBD-16 W25 25 (1 B AR AR RS BR 2 Fl ) o

[E Tedia /A wl); EALENOHTat, BUM IRz A4 13t
I, oK REREE (A al, 258 AL F N A B2 HDD;
N- N # £ . Ji¢ (primary secondary amine, PSA) W [ 5
(40~60 pm, G2 RESLIGREE B A IR A D).

1.2 HERLE

B B8 R ) S0 A2 WA 7 Tl B DA e L P
T AR X BT 20 BV YEEUK BOR . TIPS R e
RS EHCMN DI | REE TR . WImEE K
WK B ERGEN . saRHTaERTS 6
AR ST, HhMmE M ama 2 RS S
T R R WS D T o = I Rt NG TR IR A it = I
WENME TR, WM KIE., sMAKIE, Rkl
FIyl(good agricultural practice, GAP)IAE L5 A: 30% Ntk mk
ik DA MG k7 00, R T B IR AR 0 BE R, it 24 ) R
150~250 mg/kg, Mz 1~2 Ik, [AIFG 7~10 d, FEILL 4 (0]
B 14 d, % NY/T 788—2004 { 424 5% W R uo v 0] ) 453,
TH AR I 25 ) A HERE R LY 1.5 5375 mg/kg), i
25 0Q2h). 1. 3. 5. 7. 14, 21, 28 d RFf. WM
WINIRT . =R RO RIR AN 202, 142 °C,
LRI W 2 NACHE, AFR 1 G RO
(250 mg/kg), AbHR 2 a2 i MR R 1.5 £
(375 mg/kg), £ 2 YR 3 K, MaZilnIkE 7 d, RUE g
Wik 7. 14, 21 do HIEERAEMARALAR 5 2005 FR 5K
TIHEK, BB EGHE SITEITARENER), 1A
RITESTNE, DU EEARSy, IR 100 g FE5L 2 0F, 205 ARE
m s, BERE, HHRURIRAE(<-18 °C). WL, fREk.
PANi I I S I B W W T R o R = B B
J919.3, 20.8. 20.1, 16.1, 21.8 Fl122.4°C.

1.3 #HmETatE

HERR PRI i 5 g FHUREE.0AE P, A 15.0 mL
ZJE, L350 r/min JEHHEE 30 min J&5, IA 5 g EAbaNEIZL
P& 1 min, FELL 9384 g 2.0 3 min, WHK 2 mL |51 T2
A 150 mg PSA #1300 mg Jo/KEREREER 5 mL YKL 2L P,
TRHEEFE 1 min 5 9384 g B0 3 min, WL 0.4 mL FIEW A
0. 1% RIBRER T 1.0 mL, WHERAD, S IEBERE
1.4 {NEEH
1.4.1 &EE%

SR FBR B VRIS, 0 G sh A He 81k 0.1% IR /K V5 Tk -
ZH5(60:40, V:V), 1 min 5 ZH5HIHLBITHE 80%FF 1% H5
3 min, $RJF7E 0.1 min WFEZE 40%, F#5 1.9 min, FiE A
0.3 mL/min, #FFEARFR 10 uL.
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142 JRiEH
BT WO S B TRE AT, 2T R A
AL 31 150, 500 °C; HEAL A HEHURIIBLIA A ik

4399 50, 1000 L/h, BANEHES 2.5 kv, FHifE: £
J2 7 W 52 2 (multi-reaction monitoring, MRM), HAthJFii%
AR 1.

F1 UMBEARNEE. EEBTNFRESH

Table 1 Qualitative ion pairs, quantitative ion pairs and other MS parameters of pyraclostrobin

(=g PR B I ] /min LR TR (m/z)

FERETX(m/z)

BE R B (a)/s HEFLHEE/V R K /eV

I A ik 1 3.15 388.21/163.11

388.21/193.99 0.250 46 22; 10

1.5 BERBAXKITMG

R T [ 25 A B, 25 A AR IR 0 5% B rP (i A AR
R HRe Rk B RR A, G bk e ik BT IR 0 BRB BN o
(estimated daily intake, EDI), ims /it i s 0% Ji £ XU T
EDI 54 H f24#% A (acceptable daily intake, ADI)H T 23
HskegeoR, BIXUG AL (risk probability, %), AN
1. 2):

EDI=Y[STMR;xF;] (1)
Risk probability=NEDI/(ADIxbw)x100% )
2 ZHR5SH

2.1 e

TE 0.001~0.300 mg/kg JE [N, HEFERE S EEE T
Xof U TET R 22 () AT R AT ek 56 2R o A SR ok P A v T
VEFS R T Bl Y=20088206X+94739, MIEEE r H
0.999 . A AR T B A bR AR VA R Oy B R
Y=14098364X+96671, X FRE r 7 0.998 L4 2% Cifik
(2202 2 A3 6 T A0 o Wk ok % T 7 AR v 366 o 4
{ER 29.8%, e KRR B Wl /INEE RN, 1 T e, SR FH 2L
REWEIEATRE o RS TR, LA 3 AR {E e E 5y i 1Y)
6 4 BR (limit of detection, LOD)4 0.046 ng/kg, 77 R
FER T, BEWE A 25k B e A BT sk, AL (85 F]
K 1 R
22 [ERRKIEEE

Mg R 25 AR RS, 4397 2L 0.01. 0.10., 1.00
A 3.00 mg/kg FBMIZK AT, S M0MEEE S K,
s xR, dnsge 2 BioR, 78 Lk 4 AN EIKE, #it
AR v b A g T I - 2 [RTUC 3R 92%~96%, A A 1 i 22
(relative standard deviations, RSDs)N 3.3%~5.4%, ZLE
TE 1 B FORG 5 FE K0T, A7 NY/T 788—2018 (AAEH)
AR 2 5% BRI EIN ) PR (R, AT R AR v it ik
AR 5% BA 12 A AGH N, AR v bk s ik T 7 710 2 A PR (limiit of
quantitation, LOQ)>} 0.01 mg/kg.

2.3 MRS ERES A ALAR S A TR BB TH AR

QO 2 B, T R e b e P R R AE LA AR IR
VIR N 1.10 mg/kg, 28 d J55k B K 0.233 mg/kg, THf#

B RN Ct=0.9511e % IS RHCH 0.9526, 521
M 12.8 do Z5FE R Tk P R AEAAT B R AG TR
o 2.70 mg/kg, 28 d JEFRE RN 0.317 mg/ke, HAEMZ%
TN Ct=2.5830e07% HISE R A 0.9824, F3E 1
9.5 do HIILATH, NHPAAFRE BRI IR IR T 55 AR AR 24 (t1,,<30 d)o
THAER IR AL 28 d), mFTFHRIEN 9.1~19.3 °C, F
PIRET 0 95.8 mm, RIS m SR 15.8~24.7 °C,
SRR 75.7 mm, HED PR SRR T fE R = iR
S RE RS A T W R e R RN 2 —

MRM of 2 Channels ES+
388.214>193.993 (pyraclostrobin)
100 S/N:PtP=492.79 6.60e5
=
=
= 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
R 8 B[] /min
MRM of 2 Channels ES+
388.214>163.111 (pyraclostrobin)
#0100 3.15. 3.22e5
i
E
B 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
£ B B[R] /min
3.15 MRM of 2 Channels ES+
{100 TIC (pyraclostrobin)
% { ’\ 9.63¢5

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
£ B3 B[] /min

Pl 1 b P T R B AR I R (1.0 pg/L) A 35 4]
Fig.1 Chromatograms of pyraclostrobin in matrix standard
solution (1.0 pg/L)

2 MMBERREAAE T B R R R R E
Table 2 Average recoveries and relative standard deviations of
pyraclostrobin in loquat

TRANKFE/(mg/kg) -4 [ 2R/ % RSDs/%
0.01 94 5.1
0.10 96 5.4
1.00 92 3.4
3.00 93 33




55 22 ] FFEEAR, S5 IHMRA TS E MR P 5% B 7k B £ KB A 8957
3.0 —o— A MR R MRL 0 3 mg/kg. 136 3 Bofi a1, Held [ 7R
L5 o EH M AR PEARAE, 30°%MEMERERRR B IF LA 250-375 mg/kg
WA, Wizl 2~3 Wk, WEZ5EING 7 d, BEERJG 1 IKitizh 14 d
220 JE A M i 5 5 2 1.44 me/ke, 6T HATHLE Y
E" TR, A R ARG 14 d.
= 1.5
= 2.5 KHIBESEARKITE
& 10] 251 AT E ARG L
s O AT G T P O VR AT KRG . /N . ok
2 47 FhLS) U TR TG O B A KU % 4 s, MAE TR
00} . T — BRI 63 k)M, RIS 2 AR 14 d
Pa—— JEXE A STMR (0.18 mg/kg)FIT A Hy%% BB R bR, 2531
Ny 3 00 H
B2 B A A 2 FEDIJ 114 mg, 3 ADLAY 60.3%, HRSAMC g

Fig.2 Dynamic curves of pyraclostrobin in loquat

B R RS E AR P B SRR TR B

FR 70 4% B8 124 56 7P (B (supervised trials median residue,
STMR) I 5% B4 {8 (high residue, HR)ANFE 3 s, 30%llt
A ik B T 327 At 24 577 A 250~375 mg/kg, 2l 2~3 UK,
SR W ] B 4] (interval to harvest)Shy 7 d PR AU AILAE
STMR 4 0.33 mg/kg, HR 4 1.82 mg/kg; FUEIFFII K 14 d
IR AHEAT Hr, STMR 7 0.18 mg/kg, HR 9 1.44 mg/kg; %
Wl R 21 d MR AR -, STMR 4 0.030 mg/kg, HR
9 1.06 mg/kg. A GB 2763—2021 e bk ik BT S 7E

24

ik BT XU E R AR 0.44% . bk, Ao S TRIEARAAL b4l
FEIMLE s ok DT TR ) XU, X R UK )5 7. 21 d IR AR
BT TPl . SRICBIREEASY 7. 21 d B, R KU
FA3HH 60.8%F1 59.8%, BILT 100%, FeW]H R IF4R)
PTG FH N e kTR, Ok AR 2 42 Y o
252 KRB EHBEABEREARSIT4E

mk 5 PR, 183 DAFESRILRIFESI(7. 14,21 d), #it
R e bk s Pk DT TR 4% B TS [ 4 1 B A TREI 2 40 AR AR %
2 h 0.490%~3.820% . 0.088%~0.688% F  0.003%
~0.021% o Bl R WL 5] B 1A P9 S R A0 480, IR ARE 25838 4
FEAIR, HLI57E ] 232 T B N (<100%).

Fz3 MEBREREEHIEFNERBREMNRSKEE
Table 3 STMR and HR of pyraclostrobin residues in loquat
B zima 2w 581 (mg/kg) BRI Rk
Hb A /(mg/kg) UL /d /(mg/kg) /(mg/kg)
WL 0.015  0.026 0.039  0.041 0.043 0.045
0.058  0.13 0.14 0.15 0.24 0.33"
i 7 0.33 1.82
i) 0.33" 0.38 0.60 0.66 0.67 0.69
0.79 1.05 1.17 1.47 1.66 1.82
bai] 0.018  0.020 0.023  0.024 0.029 0.032
0.033  0.036 0.038  0.040 0.044 0.117
s 250375 23 14 024 027 037 041 0.41 0.54 0.18 1.44
pinyei
0.65 0.78 0.79 0.81 1.35 1.44
_ <0.01  <0.01 0.013  0.014 0.015 0.016
V]
21 0.016  0.017 0.017  0.021 0.023 0.026 0.030 106
e} 0.033"  0.084 0.16 0.22 0.23 0.23
0.28 0.32 0.33 0.55 0.97 1.06

TE: R TR B E Y T LA
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Table 4 Dietary risk assessment for pyraclostrobin
R Bfi Ugd)  SERE Umgkg  SEEakm L CHEA S HRIT g
Ht/mg WA H/mg 1%
K B Il 0.2399 0.09 BmEIE RS 0.02159
[apS&sniie 0.1385 0.2 ik i 0.0277
HAb A2 0.0233 0.02 VRS 0.000466
£ 5 S 0.0495 0.02 i 0.00099
T 572 R L 0.016 0.05 BB IE RS 0.0008
REHE 0.0915 1 ] 0.0915
e 0.1837 5 G 0.9185
i3 0.0103 0
IRER 0.0457 0.18 5% B8 T i 0.00823
[ 0.0039 0 0.03%63
Y- ES 0.0795 0
W K Fe Al 0.0263 0
B R LA 0.0236 0
LTS 0.0301 0
T 0.0327 0.1 G 0.00327
LR 0.0087 0
B TER 0.0044 0
i 0.012 6 Bk i 0.072
il 0.009 0.05 VRIS 0.00045
A1t 1.0286 1.14 1.89 60.3

T R RPEE ORI T (2002 £ EERESR SRR ). SEMRE S RKi ki G e fh [ S RSk
BT aER R EA RS- .

&S5 AEAFDUMMBEENKHAERBAREITE

Table 5 Long term dietary intake risk of pyraclostrobin in
different populations

I kR AR AR %
1% /kg (g/d) 7d 14d 214
2~3 127 44.1 3820  0.688  0.021
4~6 165 493 3290 0592 0.018
7~10 223 47.0 2320 0417 0.013
11~13  34.0 463 1500 0.269  0.008
14~17 460 533 1280 0230  0.007
18~29 552 474 0.944 0170  0.005
30~44 603 40.7 0742 0.134  0.004
45~59  60.0 347 0.636  0.114  0.003
60~69  58.0 343 0.651  0.117  0.004
>70 548 24.4 0490  0.088  0.003

3 HFie5iie

TR T bk e Pk T T A ™ i v ) 3 P A 2 8 AH
AR, 2RISR QUEChERS- 5 A0BUR 5 3% 1 0 52
MR i e Bk T R AR B, A W PRTE 0.03~0.09 mg/kg
ZIa); S E AR RS B, N-TR R 2 e R 5 R
T\ ot i S e R R S0 e Ak, R VRO 2033 - R IR I %
PRI LA N sk B, R 0.05 mg/kg; MiEkb
SR 1.0% H IR 2GR L, Cleanert MAS-Q b & i
b, AR 3 - 0 33 30 0 R v 19 L s ok £ 7 %
Ak, AR PR T R TR A PR OA 0.020 mg/kg. ASHE
¥ 5 B LOD 4 0.046 pg/kg, LOQ K 0.01 mg/kg, 53¢
kR A b, SRR e R — ., HRDA 2 5 A )i
I S BRI IR ORI WG A 2200, = T e, X ]
AE S AR SEY A RORY . RMANRIESE2ZSE
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Ko MH MR Jk TR I 7EAS R VE D) L B A e e 0 22 S Aok,
It e i BT TR A S SR TR R R O 4.3~8.3 dUY), R 1
Mkl 2.0 dY, EH A LM 17.8~
25.9 d' BRI, FEA KECH R EY) R K,
AR5 A KR A S22 M R 1 18 A XU TP 4
T, TE R AR R T 306 nH me ik TR 6 2k 17 511 L
HEFE T 5 (UK 4 250~375 mg/kg)ftidh 2~3 K . HEFEZ
Sl FRIAA 14 d B, ntow ek R IR 00 4 B 6 XU A SR
60.3%, T AT 232 30 Bl N o Hk P ok T TR R AL AR b A i A T
W, JBT 5By RILRIREIA R 7~21 d i), 2fEa X
B HER A 59.8%~60.8%, A [a] 4 I B AR I £ 55 A XU
HEH R 0.003%~3.820%, KB IR, 30%0NH s fik B g A
AT AR R e,
S E Ak
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