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ABSTRACT: Objective To establish a method for the determination of pyraclostrobin in carambola and to
evaluate the risk of chronic ingestion in pyraclostrobin. Methods The samples were extracted with acetonitrile,
purified by C,g and PSA, and detected by ultra performance liquid chromatography-tandem mass spectrometry with
external standard method for quantification. Results Under different addition levels, the average recoveries of
pyraclostrobin in carambola was 73%—-105%, the relative standard deviations were 4.2%-7.5%, the minimum
detectable amount was 1x10~° mg, and the minimum detected concentration was 0.01 mg/kg. The digestion of
pyraclostrobin in carambola conformed to the first-order kinetic equation, and the half-life was 5.7-5.8 d. When the
pesticide was applied according to the design of this experiment, the residual amount of pyraclostrobin in carambola

at different harvest intervals was <2.56 mg/kg. Conclusion China has not established the maximum residue of
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pyraclostrobin in carambola. Through simulation analysis, it can be concluded that the national estimated daily intake

(NEDI) of the general population in pyraclostrobin is 1.2 mg, accounting for about 63.3% of the allowable daily

intake, which means that it will not pose unacceptable risks to the health of the general population.

KEY WORDS: pyraclostrobin; carambola; residual; dietary risk

0 51 &
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25 %30 B0 P (http://www.chinapesticide.org.cn) ## 2% 45
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B BG4 ks ik T TR 5 PR AT v ARGE A 22 IR BH
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R s o SRttt U L T WLk e Pk £ i R A AR REAS TR B
$2E, SPE-NH, ¥:ifb, A0 AH (63548 e 58 S0k il 23530
ER GBI k. L SHUHRIE T G R E, %R
(graphitized carbon black, GBC). N-1A & — % (primary
secondary amine, PSA). ®EFREE(florisil)FI% fL 4R (alumina)
Al RO i {SORT 58 7RG 00 7 R 00 32 SR ART 7 v i sk
i ARG I 3 o B B 08 T bk e i TR TR 28 2 B B,
RTX-1 43 tkdedt, SOM 5T 2554000 &5 i Ay

Vo SEIHIAEUOHIE TR b p A RS 2 2 I HE
AHAEIE AL, SR 335 - AR A I 25 A R0 5 7 . 4
PEAH NS T SPE-Carb/NH, [ A A€ BURE M (LRGN /N 22
TR 45 v ne Pk 0 T % BB AR D ik o YROAH €47 - R I ST 1Y)
RGN Ty ik DR 52 5 v L PS5 00 et 2 e g 7 1 174
BRI Jy T R FH 32 B2, i ARy v A e I [ AR AR E
SE LT AR R R, AR WK AR AR 17 et ik R
TE A A At 1R = 80U AR 8 3 - A8 K BT (ultra
performance liquid chromatography-tandem mass spectro
metry, UPLC-MS/MS)FE B A J ik, FEARZHALGLH
2 BE R 98 OK A U8 oF B AL S R I, 7 X Il ik R A
74.7%~102% 2 [8] , A Xt #5 UE fi 22 (relative standard
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Table 1  Field test site information
WS SRR RHEpH BIEEAPUR SR/ (g/ke) AEPE R/ CC AT 2K 1 /mm bk dt i
JTAREER) et 7.1 19.0 21.2 1650 AREERABE
] At 6.3 17.0 21.6 1304 SREAR LS
i3] Fit 4.8 245 w20 1815 AP 2 5
FNE] L 6.0 20.0 19.8 893 AW L7y
fizye Bt 6.6 18.8 21 1350 SREE G478
JTARGEIT) it 5.4 19.5 232 1600 EAR 7719
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H R (% 2l, RETTRNS R A BR A H); ik
W T B TR AR A 5 (99.0%, fE[E Dr. Ehrenstorfer GmbH 723 #);
CIE(ETEa, By PG A ), PSAL Cig MBI CRHE
T SRR BR2 W), SAREN (o Frali, 125 5 AT AL
AR IR A FD).
1.3 UE5E%

LC-30AD i S 8080H 151X . LCMS-8050 S (H
AN B HA A% 23 F]); Robot-coupe R10 R10 B S UIREEFEHL
(B RAARE AT, VX-IITRL 245 18 BER 3 f (6t B R
HABRA F]); KQ-5200 FYHE 3 I i ve A (B 1L 7 {2
A BR2AF; L-550 R OHL(E IS A BRA F); B+
FAECKEFE A 0.0001 g, fEEZELZFIHTAF]); 0.1~100 pL 4%
Filt TS0 45 % AR (P SEAR B )
1.4 HERE
141 PREEFRFEF X

FIZHR NY/T 788—2004 (AR 2455% BRI IGHEN] ) BIRLE B S
A, BRI 3 A ER, HAEE/DX AN 30 m?,
TIRIE KR IINX. . FBEALA AR AR A T & |
W REAREROLREE 12 MU ERDTF 2 kg B R IEHR .
RE . AR, HIRERAE MR A BRI, D)
B2 em KU/NPRR, FEAMRED, PUAMEAR Y, ST HC150 g R
20y, AR ARER AR, (IKE-20 °C)YRAF.
142 W) SFRA&KREGKE

TH AR BRI F 70 AR X B T T £ X
ZRIE FEN G AR MRS 2 shitkfT, $% 500 mg/kg FZhhEE
FAABE B B B AR KRB 5K 5555 1 R, F
MiZijs 2h, 1, 2, 3,5, 7, 10, 14, 21, 28, 351 45d
HEFTRESR HRAE, HARKRAE LS IR 3 1.4.1 343

RAFRBIRIGBE 250 F1 375 me/kg 2 MitZh5E, 1
2 3 YR 4 K, RUGEZGJE MG 7. 14, 21 d 43 51R4%E
WbkREA, BARIRAE TSI F3C 1.4.1 3843
1.5 ZREWRNAGE
1.5.1 Hsara®

HERAFREL 10.00 g(RHA1H 0.01 g)RERL T 100 mL 2 PU4R
Z. 4% (polytetrafluoroethylene, PTFE)E.05 H, MIA 20 mL 2,
Ji§, 10 mL /K, 5 g @ALAH, HERTIZEL 10 min, 4000 r/min
B0 5 min, B2 mL BIHBCRAE A 0.03 g Cigf10.02 g
PSA 1 2 mL B.0% 0, i€ 1 min, 2000 r/min &> 2 min,
28 0.22 pum JEMEIESS, B OB 1% - FR IR T Y (ultra
performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS)#: .
152 BBELEH

WM 0% #1:: Agilent Poroshell 120 SB-Cq {4741

(3.0 mmx100 mm, 2.7 pum); FE: 30 °C; JEFER: 10 pL;
Fi: 0.4 mL/min; FBHHH: 0.1%H BRK I - 2. I (20:80,
ViV); B BSTH BANEHE: 4.0 KV, B IR E:
350 °C; ka5 2 H & WL (multiple  response
monitoring, MRM), ELA&ILZE 2,

2 MRM R TR AR A0 503 F iR E
Table 2 Monitoring ions and collision voltages of
pyrazclostrobin under MRM mode

EVERS X RN R

&2 14 PR s} 7]

/min (m/z) (m/z) /eV
i 387.9/163.05 25

H 4 Pk 141 i 2.37 387.9/163.05
387.9/194.25 15

1.6 BERRX T

A B B A PIA A FR AR B 1 R B T S B,
5% B W {H (supervised trials median residue, STMR)]5 & #]
EBZEGIN, & H ARV A & (acceptable daily intake,
ADDFEAT Lh#, DA 22 A 24 1) i £ 22 6 XUz 7K S F AT
Bz T AR TR R S, MRER AR H
A f K it (national estimated daily intake, NEDI), 4R #¢
5% P e Hh B Bl R Ak B PR S TR A R 2 B R A R
HIEAR, B EZEMAE S HEARKEMEH RTFHRA
TS T XU i (risk quotient, RQ)RFFATIZZLAYE
B IER, AR WS SR,

2 HREHR

2.1 FiEHA

ZHE 3152 AR 250, 7E 0.0050~0.20 mg/L ¥R
JEFEIA, DAL (me/L) R AR R,  DAMETRIBL(A) A AL
B, FACA P HERR R B (R AL AR) 15 0 o A TR (A A ) 22t R
TP R, bRl & Y=41142532.25X+466553.62,
r’=0.9985 ., ASAF 5 Hh itk APk TR i 7 A7 Bk P A G 1 BR (limit. of
detection, LOD)H 1x107 mg, EFR(limit of quantitation,
LOQ)H 0.01 mg/kg. TEMMEZS FIREAS e B iR pip b3 vk
USRS T I EORSS, 2593 3. 7€ 0.01. 0.1,
5 mg/kg 3 MEHUKET, Wbk bttt = s E R
73%~105%, AHXFRUENRZE (relative standard deviation, RSD)>}
4.2%~7.5%, FFA EIZFRE MAVEY AR 255% B AREEER
2.2 MMBEESESEP R B IHRITA

2018 A7ES PRI LG X T £ X F = m A
FRENTOCTLARMRER 2 HbfIrifEA 7ok B T sh iR e, A
SR WS WL A ik 7 i ) % P B S T L3R 402 b nt ik T
FEAAAE b BRI R WS RF A —Ssh i r R, T
TR 2 R I Ik ik T R D G OB R A0 2 0.71 N
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1.99 mg/kg, WA 5.7 F15.8d.
2.3 MR EESEME P R REFREBKE

2018 4F 6 MRl it 24770 5 . it 24 [ s AR SR WA 1) s 491
IR ATR R RR I ZE R DL 5, MHMREE R EE7E A i e X
FREARHINT : SRUFIREIA 7 d B, LURSIR A & R 3
Y- 5% B8 B0 )2 0.05~1.82 mg/kg 1 0.03~2.35 mg/kg,
WiZh 4 OEYERE R 0.04~2.10 mg/kg Al 0.05~
2.51 mg/kg; FWCIEIBERT 14 d BF, LAAE 3R] & 70 e 0] 4 it

2y 3 WOFHER R A 0.09~1.42 mg/kg A1 0.04~
1.84 mg/kg, Ji 2§ 4 WF ¥R W & 5450 & 0.02~
1.40 mg/kg 1 0.04~2.12 mg/kg; R @ FE 21 d 15, DX
R =AM =EAEZS 3 WOPH R4 5 2 0.03~
0.94 mg/kg 1 0.01~1.88 mg/kg, Mizy 4 YV 15% W & 4
A& 0.02~1.35 mg/kg F1 0.03~1.70 mg/kg. A [AIHEJE |
it 24 700 L il 24 SO SR AR [ bt e Pk T 1 4 B T G DL
6, FRE R EMER R KMEWE 7.

R 3 PR ER ERE AR 0 B R IR 4R (n=3)

Table 3 Recoveries of pyraclostrobin in carambola (n=3)

[T % /%
WA B /(mg/kg) AEXT AR IR 22 /%
1 2 3 5 RS al(E]
0.01 72 77 77 71 73 43
0.1 97 108 106 103 106 104 42
5 100 96 117 106 104 105 75

R4 2018 FMMBEREARPHNREER—RINEFEXRSH

Table 4 First order kinetic equation and parameters of residual digestion of pyraclostrobin in carambola in 2018

5, JFAAR TR &/ (mg/kg) TH AR 1/ N IV 5N LIPS (@)
SV T 0.71 5.7 C,=0.6983¢ 12 0.9372
=~ ER 1.99 5.8 C=0.6983¢ "2 0.9194

=5 YRR EERLRENELER®NO=3)

Table 5 Final residue determination results of pyraclotrobin in carambola (n=3)

TR 55, Jiti 25577 £ /(mg/kg) it 245 YR B K el b /d S35 5% BE e/ (mg/kg)
7 0.94
3 14 0.43
21 0.23
250
7 0.61
4 14 0.18
21 0.14
JTAREER)
7 0.33
3 14 0.19
21 0.11
375
7 0.55
4 14 0.17

21 0.15
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T LA Jiti 25774 /(mg/kg) T2 R SR a] B /d P35k B B/ (mg/kg)

7 0.51
3 14 120
21 0.81

250
7 0.59
4 14 138
L] 21 0.80
7 0.99
3 14 1.41
21 1.22

375
7 1.06
4 14 1.50
21 115
7 0.12
3 14 0.09
21 0.06

250
7 0.14
4 14 0.04
\ 21 0.06
7 0.03
3 14 0.05
21 0.04

375
7 0.06
4 14 0.04
21 0.03
7 0.05
3 14 0.17
21 0.03

250
7 0.10
4 14 0.07
21 0.02

=

7 0.12
3 14 0.04
21 0.05

375
7 0.16
4 14 0.04

21 0.08
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U 4t 1 Jiti 245 77 4 /(mg/kg) it 2 U SR 9 /d P-4 5% B2 B/ (mg/kg)
7 0.07
3 14 0.09
21 0.07
250
7 0.04
4 14 0.02
21 0.02
it} £
7 0.14
3 14 0.04
21 0.01
375
7 0.05
4 14 0.03
21 0.03
7 1.82
3 14 1.42
21 0.94
250
7 2.10
4 14 1.40
21 1.35
JUARGHEIT)
7 2.35
3 14 1.84
21 1.88
375
7 2.51
4 14 2.12
21 1.70
F6 AEMAFIE. HZAREFIRE BRI B ERER B E Xt x71 AERRWEFRIAMMBEERENZREDERSARES
Table 6 Comparison of pyraclostrobin residues in different Table 7 STMR and maximum residues of pyraclostrobins in
dosages, application times and sampling intervals different interval period of harvest
T 257 Bt/ (mg/kg) SR i 1] i 4 B LA INIE]
IV /d /(mg/k /(mg/k
ket /d 250 375 (mg/ke) (mg/ke)
253U MEZE AW MEZE3W EZE 4 7 0.162 2.36
7 0.450 0.505 0.660 0.732 14 0.160 226
14 0.567 0.515 0.595 0.650
21 0.092 1.98

21 0.357 0.398 0.553 0.522
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HAT, MeeBEBEEAE 50 ZMEY EHREEE, &
V] 01 ] o B 5 L3 B3 389 oA o ikl ik 7 P 19 B KB B
PR . FEm i R AR E DL 63 kg 1A, itk 8 Mg
RS AR, AR E3C 1.5 EBA30 5 BT
ik DT AR H A 1.2 me, (5 H ARVFEA
=Y 63.3%;

3 iiesge

A0 H, bk Pk TR AR R P A 2 B A B B T R B
BB, RTEWRH 5.7 5.8 d, S B
7 K IR T8 T 7 1 R, Lk ok R G 7 A A DO A Y
FHEZEDIN 6.6~11.8 d Fl 14.1~24.9 d, NHMEEE R RS 7ER
b m I A S R A R RN AR A R

I BRI R B VE RS T IR I X A Ak e
ik BT T 114 3% B 2k 7 A ) ot 24 7)o B o R A [ o 08 1) 36 22

B SR B TS D, AR T IR 5 Mtk e ik
i PR 3% B 4 i 57 SR Wi ] P S A 08 T i i 5 % M AE AT ] 14
Jit 245 371 e FIRMAC 17 e ) fe 22 B P 22 5

SR B AR 2R B I R B AR R ARG
AR T PRI IR R A B R o AT ST, 6 Y
AU - M ) SO 25 S R, A A [ DX TR R
2 7 Xof T AL PR P T TR % A% T REAF RS2 0 KA, 6 Mg
Bt AN TR], A T 2R 00 22 S AT BE L 2 3 UAR 2 it
BRI 22 52020 M A DR B R 22 S 2 I
M) bt e P TR S () 3t X AR i, 0T A5 M IX 8k
WA RS o A IS T X I A T T TR ) KA 4K
K, FE 25 °CHPK R T, Kkl h 8.5 d),
AS T B 1) 9F 5 %) G A W AE R 1) 27 R — B AR Y
AR, AR K RO AR R H X (PR DL 1), ik
Bk TR I T RESZ BIFRBER N, B . A P ok
FEE

*8 EEBAZFUMBEIEEERBAREITE

Table 8 Chronic dietary intake risk assessment of pyraclostrobin in accordance with Chinese dietary pattern

YR JEfrt/kg SHMRE [{E5= NEDI/mg H A AR /mg  KUISHEER%
K R FLA i 0.2399 0.01 WRF L. 0.002399
@S 0.1385 0.2 Gl 0.0277
HAA K 0.0233 0.02 b3 frin ik M2 51 22 (Codex 0.000466
Alimentarius Commission, CAC)
£ =S 0.0495 0.2 [ 0.0099
THERIHS 0016 0.2 ] 0.0032
RO 0.0915 1 o 0.0915
HEBER 0.1837 5 o 0.9185
3 0.0103
KR 0.0457 0.4 % B8 o 0.01828
1323 0.0039 ADIx63
ERES 0.0795
W R R 0.0263
AR 0.0236
LIS 0.0301
T 0.0327 0.1 [ 0.00327
sy 0.0087
N ) 0.0044
JoEaN 0.012 10 G 0.12
Fih 0.009 0.15 CAC 0.00135
At 1.0286 1.1966 1.89 63.3
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T4, RS vELr, otk owk ik IR A Ak 09 S 1 [l R
73%~105%, FF& 4205k B RITE 2R 3L FOr I B T
BREARES, JEIF R T R MIRE B ATEAL, AL (14t 25
P 2R ECHUR MK N B B E A Tt 2, 738 A it ok
PR 0 E R AR H AR SE 1.2 mg, & H RVHEARM
63.3%, RUSHEE/INT 1, 8P AR AT IESZ .
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