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# E: BM RAM S SO G- 5 BT T 7 (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)Ill 7 HUAEFE i IR FIR S FLA QI e e — U 5% B, PPN IR DR S AR
WWIAE R P B BR BT AR A R e e . AR R QG HREL, 4 N-INELZ ¥ (primary secondary
amine, PSA)FIJC/K B2 8141k, UPLC-MS/MS K, R FHZERTVCEL /MR & . $R NY/T 788—2018 e
Wy A 25 5% B RIS E DN ) UEA T AR B T ARG, H IR NY/T 3094—2017 CAEH IR A 77 i i A 25 5% B3 it i A e
I ) AT R e i . 85R AJrIEAE 0.0001~0.1 mg/L YEE NN RIF, HHEREKT
09991 BRI BB PFE — %0 ££ 0.01. 0.5 A1 2.0 mg/kg AMIAKN-H-F- 24 [ 3T 78%~100%, XS HRifE
T 22/ T 9.2%. BRARBFNETERERE 1 AT 10 6.4~10.4 d. AEHURR 8 MR ER 45 AR FAERERL7E-18 °C
it 150 d, DR SOIDR IR — AR M BE AR N T 30%. 4530 WOORMER 7 s P Ml e —
WREHE 5 d S SORE B A v DR R IR 174 e 2 3 B I T 3R DA 10 e KB B PR 2 mg/kg; —18 °CYRVR R A
T, BRIR R KRR B — A T AR A A R 8T 20 150 d

REEIR): WORRNE, IBCARINE AU, AR THE AR E M

Residues dissipation and storage stability of bifenazate and its
metabolites in strawberry

FU Yan, WANG Quan-Sheng, ZHANG Liang, LING Shu-Ping, WU Yin-Liang’

(Ningbo Academy of Agricultural Sciences, Ningbo 315040, China)

ABSTRACT: Objective To determine the residues of bifenazate and its metabolite bifenazate-diazene in strawberry
samples by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS), and to evaluate the
residues dissipation and storage stability of phenylhydrazine ester and its metabolites in strawberries. Methods The
experimental samples were extracted with acetonitrile, purified by N-propylethylenediamine (PSA) and anhydrous
magnesium sulfate, detected by UPLC-MS/MS, and quantified by matrix matching external standard method. The
residue digestion test was carried out according to NY/T 788—2018 Test criteria for pesticide residues in crops, and
the storage stability test was carried out according to NY/T 3094—2017 Test criteria for storage stability of pesticide

residues in plant derived agricultural products. Results The linear response of this method was good in the range
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of 0.0001-0.1 mg/L, and the correlation coefficient was greater than 0.9991. The average recoveries of bifenazate and

bifenazate-diazene at the levels of 0.01, 0.5 and 2.0 mg/kg were 78%—100%, and the relative standard deviations were

less than 9.2%. The half-life of bifenazate on strawberry was 6.4—10.4 d. The results of storage stability test showed

that the degradation rate of bifenazate and bifenazate-diazene was less than 30% after 150 d storage at —18 °C.

Conclusion Bifenazate is digested more quickly in strawberries. The final residue of bifenazate in strawberry

sampled 5 d after the last spray was below the maximum residue limit (MRL) of China (2 mg/kg). Under freezing

condition of —18 °C, the storage stability of bifenazate and bifenazate-diazene in strawberry samples is at least 150 d.

KEY WORDS: bifenazate; bifenazate-diazene; strawberry; dissipation; storage stability

0 51 B
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Fig.1

Structural formula of bifenazate (A) and bifenazate-diazene (B)
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1.2 HiERE

IR NY/T 788—2018 { Wbk 2455% 833856
HEN] Y BRI, WL, Z8. IR, BIRTIFRPOR
JFTER 7 B RE I A A e 28R R A0, IR R AR %
A R AT o I/ NX AR 50 m?, /NX RS RE B, 5
TBER HRIX o e JR ) G 1) e v 1 PR R o A e 2 24 R B
HATIRYE . WA 2T 193.5 ¢ ai/ha, HEZ5REL
R 2Kk, HEZEEEEA 10 d, TEAERRE T RS —WiEZ 5
02 h). 1. 3. 10 Al 14 d REMG, RLERHARTRE
—WKNEZY)E S T d SREEFRESL . HHERE SRR S f A
BRIFARAIE 7 ST ALAIH, HBR B IRIE(<-18 °C), AAJF
3 3 v ) U 0 A 2 WL e LI S A TR A A . A
YA B 2 e AN 1 BRI, W, LR
INAR . BROR VLIS SO SRS B0 18.4, 173, 13.9 AN
16.7 °C,

1.3 @i E IR

MR B W S IR NY/T 3094—2017 Fa vtk
T HR AR 2 5k B A g R R R IR v ) L 0 Ko B S
DR MR — /U R T At e e MG . FORE2S IR R
B LR 5 o FRIECREZS FIFE S 5.00 g F 50 mL 20048
FR A ISR R R RN R kR — RURARMEVA L, WS
WYy 0.2 mg/kg, MMAEMTE 24 h WRKR(CA&E T

~18 °C)fififi. WUFEIFIBE A 0. 30, 90, 150d, BHE 2K, 7
23 PN BRI P
1.4 H@ATIE

FRILS) 3 5 i B AERE AG 5.00 g T 50 mL #5045,
A 25mL ZHE, L350 r/min $5% 30 min J5, MIA 5 g Sfk
FIRZIYE 1 min, FLL 9500 t/min 2.0 3 mine TRHK 2 mL
BT A 150 mg PSA F1 300 mg Jo/KHBREERY 5 mL
AR T, R IR 1 min J§ 9500 r/min 5.0 3 min,
WG4 E B 0.1 mL £ 55— F A 0.9 mLiES
WG :467K=20:70, V-V)IREH5)E, i 0.22 um JERE)E
fit UPLC-MS/MS il 5E .

1.5 EHEeE-REKRIEEY
1.5.1 RARE#ESM

X H Waters ACQUITY UPLC BEH Cig(2.1 mmx
100 mm, 1.7 pm)5r#; WA S mmol/L LFREKIR
(AFIZIfB); Hilk 35 °C; HEFEAFUR 10.0 uL; WRAH EIE
T BE R A L3R 2.
152 it

B F RN (electrospray ionization, ESI+); 25 iR
JE: 150 °C; BAEHIE: 2.5 kv; BUAFISIRE: 500 °C;
BRIEF S FE 800 L/h; FHHIEE S A 22 K2 hy W I (multiple
reaction monitoring, MRM)#i =, HAh iS5 L% 3,

®1 {ERAREARS

Table 1 Crop varieties and application time

RN FE) A 55 1 Wit 24 B ) fEYIR A (BBCH % 5) 55 2 Wt 24 B[R] FEIIRZS (BBCH 4 5)
BIpITAE NE25 2018.08.28 8:85 2018.09.07 8:87
R 2150 2018.03.28 8:85 2018.04.07 8:87
ITF ) il 2018.03.12 8:85 2018.03.22 8:87
LA Fi 2018.04.04 8:85 2018.04.14 8:87
:: BBCH(biologische, bundesanstalt, bundessortenamt and chemical industry) A #) 4=  fr Bt 2R 5 R 4
F2 MERBREH
Table 2 Gradient elution conditions

At [f1] /min i 8 /(mL/min) Al% B/%

0.00 0.30 70.0 30.0

1.00 0.30 70.0 30.0

1.10 0.30 5.0 95.0

3.00 0.30 5.0 95.0

3.10 0.30 70.0 30.0

6.00 0.30 70.0 30.0
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#3 BEBEREARHYNEN. TEBFIEFRIESH
Table 3 Qualitative ion pairs, quantitative ion pairs and other MS parameters of bifenazate and its metabolite
(azy?] BE T (mf2) FEF(mlz) IE I E) /s HEALHER/V il 18 L s /e V
170.002 0.15 38.00 18.00
IR 301.032
197.954* 0.15 38.00 6.00
238.89 0.15 38.00 6.00
IR IR — U 299.05
212.93* 0.15 38.00 10.00
A ERE T
. N BIAA i (<0.01 mg/kg), X AT AE 55 19 Hb I R ) 4 UL
2 RS T PRI . 0 d UK 2R I A0 PRI
21 HEMSMEE RS LR T AR B4y 0.10~0.11, 0.38~0.41 mg/kg, P
- - s - ok 3 o] P
VA IR RS — L0 7 P 0 4 3 ’: Sk +;%;»wfﬁ¢ﬂ;q A el
FRMETA(0.0001, 0.0005, 0.001, 0.005, 0.01, 0.05, ii} {M*if’A°fgf1;m’né/%i@
0.1 ma/Lyfe (U AP PRI, 50 M wpupfy LT VRS S TSRO R Oy
6.4~10.4 d, |BF G REMARZ . 3 W BB TR 1L 4R A i

(TR, Y)5 BERE IR BE OB Lt B0y B2 . S5 50 1
0.0001~0.1 mg/L JEENLM: IR BRI, FrS IR HHER bR
HEM 2 7 FE Sl Y=198065836X+142098, #H XL ZR%E r K
0.9994; Wk IR WF B — A M An M &K 7 B A
Y=109974298X+111975, FfHIERE r 4 0.9991, Z kil 5%
P, BL3 55 M H (SIN=3) 38 7 3 B4 H BR (limit of
detection, LOD)>} 0.114~0.358 ng/kg, LIRS Inuge &
0.010 mg/kg Ky 7 7€ & FR (limit of quantitation, LOQ). /7
BRBER .
22 EREREEEZEERELSER

SR RURE A5 5 T A TS 0 R, VS vk
0.01. 0.5 1 2.0 mg/kg, FMEEHRE SAEE ., 2R BR
0.01~2.0 mg/kg ML, BEIRHEEE (972 [l e 2=
86%~100%, HAXIHr1EN 2= (relative standard deviation, RSD)
H7.3%~9.2%, BRARR AU 1T 24 BEICR y 78%~99%,
RSD H 3.7%~7.4%. AR kS % B YIRE N /L 25K . A
TEELE 2 FE 3,

23 BRBHEMRIEER

RKIEZIIE 2 h(0 )R RAEEE 5 E 9] 4R TR
B WL, ZR. AR, MBI 4 AR i AR th O
JHRTR BEAR A R R VTR A B 0.16~0.17 ., 0.11~0.12,
0.31~0.32 1 0.86~0.92 mg/kg. A [F] 156 & 7] A 4] 1 T R
W > IR > Wi > Z#. X S5ED 2257
T2 bk . 2 N B A T AT e i 2 dn 18] 4
fr o, B8 2 B IA) A e, I56 O R R B A AR B R BT T
R o SRARIIIAD, W v oS 0 e 50 0 s P R kR — U

18 T WL AL RS, PTRE SRR UIAR & LAY b () <R
R EA KL BAN, ERRME GB 2763—2019 (&4
ZREZRE B RARREERE) fRlE kR
JUk TG 7 B A b A K A% BE PR &= (maximum residue limit,
MRLYE N 2 mg/kg. AR, ER—RFEH B, B
IR B TR (B P )38 R Aot e R R R

MRM of 4 Channels ES+
301.032 > 197.954(BIFENAZATE)

0.88 293
100 0.77 <. 427

132144 55,279, | 2.96
N\

443 523542575
1.60
fi 5104 (5.9
0
1.00 2.00 3.00 4.00 5.00
MRM of 4 Channels ES+
100 - 0.90 301.032 > 170.002(BIFENAZATE)
0.82 4.93¢3
N\
124
0.47 172105 252264 4905, 566391
o 3.03 he? .
X 0 I Yot AN
N
i 1.00 2.00 3.00 4.00 5.00
st MRM of 4 Channels ES+
100 - 0.99 299.05 > 238.89(BIFENAZATE)
288
1.08 280« 2.91e3
047 07741 :
\ 1.74 33 2.48 421486 544 572
0

1.00 2.00 3.00 4.00 5.00
MRM of 4 Channels ES+

100 - 0. 83/0 921 A4 299.05 >212.93(BIF]—2NA§2’}4‘S})
0630 A,o%hsz 2412835&%:)1369 4520
o el W v o™, 285 a8 TS0 2610576
1.00 2.00 3.00 4.00 5.00

B} [8]/min

2 RiRas FEER @G
Fig.2 Chromatogram of blank strawberry sample
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100 — 305 301032 ﬁ%ﬁ%%ﬁ“ﬁ%}% 24 fEEREMRESER
A2 5% B A RV S A 2 PR R B AR I
0 | ! | . A7 P4 B TG 2 A R o G B R X
100 200  3.00 4'OOMRMof:lo(glannelsES+ W 5. BB S ATE S, WINEEEH 0.20 mg/kg (1 HLEE
100 B a0L0%2> IOORBIFENAZATE) B g1 18 oCH U Fe R T B A 6] 10 95 R A LR
066 00 A ' Ko BRI IERAE SRR, 30 d T HIFEAR RN 2.5%, 90 d
Q) SV — M— TR -5.0%, 150 d I 7 B AR %y 0. I b
# 1.00 2.00 3.00 4.00 5.00 X
B o0 335, 209050 B9k SIS Ty it ) [P AE 98%~105% 2 1] o 90 d -1 B figt 2 Ay 71
LS, TR R A A R I A <
W . | 478 551588 2.5%, 1T NY/T 788—2018 { AWy vh 4 25 5% B4 1 16 i
0 1.00 2.00 3.00 4.00 5.00 W) BER 30%, R Bk SR, R kS 76 R A
100 335, 0005 o omiasary TR DN 150 do BCEEES R TE A R Y
TS R E MR RS LI 6. 7 (R 0.20 me/kg I
0 1 . L . IS~ ESRIKE T, 18 °C % 30 dJF, #AEd
100 2.00 ﬁ? 400 500 06 I I - M 5% B R 0.195 mg/kg, P 3 R RN
A5} [8]/min

T BRI MDA R — S Bk 23 0.01 mg/kg.

3 BRI & R A

Fig.3 Chromatogram of strawberry addition sample
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Fig.4 Dissipation curves of bifenazate and its metabolite in strawberry (n=3)
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Table 4 Dynamics equation and half-lifves of bifenazate in

strawberry
RS H 7 R 2 5E4/d AHIE R HU(r)
WL C,=0.1754¢ 1047t 6.6 0.9549
L C,=0.1189¢ 107" 6.4 0.9221
IR C, =1.2234¢ 0066 10.4 0.9416
14 C,=0.4027¢ 078" 8.9 0.9198
0.25 _-E%%% — B DR
T {100
0.20
80
e
> 0.15 2
£ 60
mﬁ* =
% 0.10 20 &
=
0.05 20
0.00 0
0 30 90 150
B+ al/d

P 5 BRI TE SRR S R ORR E TE (n=3)
Fig.5 Storage stability of bifenazate in strawberry (n=3)

0.25 P — i AR
1 1 100
0.20
_ 80
OD =
5 0.15 ﬁ
BE 0.10 =S
4% 40
0.05 20
0.00 0
0 32 90 150
i /d

6 WA PR — UM LE FERERE i T AR R E 1 (n=3)
Fig.6  Storage stability of bifenazate-diazene in strawberry (n=3)

AR5 R QUEChERS J5i%:4%5 4 UPLC-MS/MS [Flfif
PR AT AR R R . ORI AR, bR
27 0.01 mg/kg, FLENGA KR BRI R B S S0 Rewh

SR R BT I R BEoR ., fEL LR |, ANBFIT A T
TR R R AE AT P B R T A, A5, BRI
i 7E SRS P T R S S AR A — Gsh S 2EOr R, R
6.4~10.4 d, SAy2r 45U LIu 250OF 5 (3.2~5.6 d)AH
P, BRAE . SRS AN, AT AR B T AR I R A
BAEa s TR kR, REEZKE GB
2763—2019 ( B R Z 2 EFZRHE & 52 R K5k R
) RS B S 7E S A Y MRL {EA 2 mg/kg. AR
B TR R IR AR B I R MRL . PRIk, # 43%
E R Uk T k7 59 ) SRR 3R BRI, 5 g il 24 7
193.5 gai/ha, HZH2y 2 Ik, JZimIfgE 10 d, L4
BEHAH 5 do [AlEH ARG it R e IR 45 5, —18 °CR R A&
PER 30 Uk R R EDE R R IR U A RS T
150 do A~ Ja B i — 25 TF R B R MFBR 72 B85 P 1) 22 R Bt
3, VA LR £ IXURS: RN BRGS0 BT s ), Sy L AE R
B LA G 0% PPN R AL IR R
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