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I, AT B, R OE, RE, ZART
(TR AR BE, T 315040)

W FE: B R SRR AH 5% - 58 5 3% 2 (ultra performance liquid chromatography-tandem mass
spectrometric, UPLC-MS/MS)KM /K AF CBEAK . A58 FEFTYRE il v ms B A NS S A A () - s ik R (Z)- 5 2 T 114
B RE A, 5 G B RS S R A TE K R i R E M. BSE MR AR CIEREIR, N-INJE 2 T (primary
secondary amine, PSA)4Hik, [VEW 5 R UPLC-MS/MS #47:E, SMpriiE. B8R AW ELE
0.0001~0.0500 mg/L 3 FEl Y& PR 7 B I (r* = 0.9995), 7E 0.010, 0.10 F1 1.0 mg/kg TR, (E)-5 2 fik 1
(2)-W5 B Tk (0 34 [ 0500 95.1%~109%F1 96.4%~110%, AHXIFRUEAR 2Z39/NT 7.12%(n=5), 7 B4 H R
7 0.01 pg/kg, HEK . ASEHUKFEFEFFFE S TE-18 CREBUAIE T, (E)-W5 R (Z)-15 Bk 10 - B B g A< 28 /N 1
30%. 5 ATk EA WERA TN R LR, BN R KR rh s S T s S A R B B R 1 E B A TR SR . 18 °C
ST, (B)-FE B BEFN(2)-18 B BELE K AR CREK . 487 . FEATRE G Hh B A RS E 1 2200 182 d.
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Determination of pyriminobac-methyl isomers in paddy and its
storage stability

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

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

ABSTRACT: Objective To determine the residues of pyriminobac-methyl isomers (E)-azoxystrobin and
(Z)-azoxystrobin in paddy (brown rice, husk and straw) by ultra performance liquid chromatography tandem mass
spectrometry (UPLC-MS/MS), and investigate the storage stability of the pyriminobac-methyl isomers in paddy.
Methods The samples were extracted with acetate, and then purified with primary secondary amine (PSA) sorbent,
finally detected by UPLC-MS/MS after filtering the supernatant. The samples were quantified by external standard
method. Results This method had a good linear response in the range of 0.0001-0.0500 mg/L with correlation
coefficients r* no less than 0.9995. The average recoveries of (E)-pyriminobac-methyland (Z)-pyriminobac-methyl at 3
spiked levels (0.010, 0.1 and 1.0 mg/kg) were 95.1%—-109% and 96.4%—110%, respectively. The relative standard
deviations (RSDs) were less than 7.12% (n=5), and the limits of detection (LOD) was 0.01 pg/kg. The average
degradation rates of (E)-azoxystrobin and (Z)-azoxystrobin were less than 30% for crude rice, chaff and rice straw
samples stored at —18 °C. Conclusion This method is accurate and sensitive, and can meet the requirements of

quantitative analysis of pyriminobac-methyl isomersresidues in paddy. At —18 °C, the storage stability period of
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(E)-azoxystrobin and (Z)-azoxystrobin in paddy (brown rice, husk, straw) samples is at least 182 d.

KEY WORDS: pyriminobac-methyl isomers; paddy; ultra performance liquid chromatography-tandem mass

spectrometry; storage stability
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I B i (pyriminobac-methyl)fb. 2% 44 & 2-(4,6- —H
A i -3 - 0 A )-6-(1- R0 T 2 R 2 ) R T R T R
Ja& T W WE (B ) A P IR TR SR R =N, O £ T 3L R B
(acetolactate synthase, ALS)HIHHI, w] /K F H 2 /i
B pu - P AR B B, RERONTR T A B R e gk
X R P A0 A 5 (4 9 B SR P R R A 2 2
g e B e R A AE WS S, 2 A S v A g 2 A
SRR S A A (Z)- e i L ()-8 5 ok 114 53 7K P58
T2, (H B AT RS FH B ) A ) 3 1 K B
[ H AL A 2 ol R =X S A I & 1 e B gk J5E 2 v,
(E) — 1 55 Jik R (Z) — 5 8 b IS 54 4R EE 4511 249 o 50100,
Wit A e R 1 )02 0, FEAE AR o 0 ke B G A S (g B
AT 8 14 fE IR BE TS G B35 B AT DG T i 45 A5 0
Sudo V5 1w Pk A e FH R S, R 1K B8
KA 5 R Inao SFDIWRIT R, WE B kAR K
FRACTR AR OCAR, 2 B RIS S 4 1 1y JLAw] g 7Y A
e, JF H(E)(2)m MM AE 58 S OL B 4.5 b5 3k 21 3T
i, W2 1:1.35,

H AT P A SR A T Y s Tk A A i R A R
A S - R BT R T A ik )
B €33 - S ER 305 1112 Tnao 28 UM FH A H €35 -
KN R G ) 5 DN S e (R () S S A A AR
FE LA B A FH K R TR S A BRI, AR € A
o R HRAS S VRIS A7 S U OVRE VR €30 4 R T
Ji 24 0 ) 50 e I S S AR AR Y . ARk, A
FH W QuEChERS Jiik, SR (1% - 58 Bk BT 1 v
SE T RO g ek U2V AE R e g v ek AR L, BR A GRT
BHPRE, H Xy 3 SR (E)- M Ik EAT 43 A, 51
AR DX S S Aby A o Ak, A O M TS S g R A K
e R SRR S 1 1O B A R O SRR .y Tl R B
ST it SRS 2 AE DKAE PRI — S IR R), A i i A 1)
AEENTERE S P R E PRI TR A 25 5% B A 25 3R o B
FEE X KT, BRI SCRR R R s g
TR E, SR TR R 8O0 AH (3 - A K BT v (ultra
performance  liquid  chromatography-tandem  mass
spectrometric, UPLC-MS/MS) Xt 7K F H g B gk JIit fsz 5 44
RBEAT I AE, Jfxf HAERE K | 48 72 MUK R R AT b A AR TR
fit R e PR T SR 5, LA A i AR 2 e K R A
J5 2 PV R A S IR

2 RS TS

2.1 SR
2,11 EBRBE

Waters Xevo TQ-S micro # & SRR 013 - 58 5 i 1%
1% . Waters Acquity UPLC BEH C 5 {43%41(2.1 mmx100 mm,
1.7 pm)(3E B Waters 73 #l); KS4000ic fi i #2 7 #% .
GENIUS3 Jigi iR & v (FEH IKA 24 w]); 3KI1S Ry B0l
(F&1% Sigma Z3+]); XPE205 + )10 Z —H 7 K- (Fi 1
Mettler Toledo 23 F)); MQ Ziifk & 4t (3 [ Millipore 24 ).
2.1.2 FEXFA

Frutdh: (E)-MEREEBE(SERE 99.69%). (2)-WMEEfk(2k
99.7%)(#% [ Dr.Ehrenstorfer GmbH /A ]); ZJE (%4, 74
& Merck 24 Hl); HER(AE4E, 3£ E Tedia A Fl); JoKERAR
B AR, BRI, N-INEEZ Z R (primary
secondary amine, PSA)IA}(40~63 um)(db 54348 FH);
0.22 um A HLIEEGHEEE A FD .
2.1.3 EH

IKFERE R BT BT AR B2 WE S Be 5250 S b . RS A
(BRI SE): o HIMASEERE AR, AT, Bk
MBSC LI BERE RN AR, & FFF: 8% H AR BY AR
1em DUTF BN, IRAIE&H .
22 ZWHE
2.2.1  AREIER G B

T VA A VA R P TR T = 590 f A B T T i
FRBR IR 2T 10 mg, HZIEEMFFEARZE 100.00 mL, 4
SRR 100 mg/L FIFRIERE# T, -20 °C T HEBLATE

TR A o v TRD VR A TC T - oG 4 kB R Tk VT S S A
W2 FbRERE 2R, T CTERRE, ROl sl 224 101 mg/L
IR A A R AL, -20 °C B FR- AT o

FE ST VG P Ar v TAE S A TC il ) L R A A By
DI REFE . 5T, BRI S AR WERRS IR
R 1 mg/L W IS S 4 (TR A b v R TR) P A, AR g 3
JRAS AV W 2 :0.1% R VA R (1:1:8, V:V:V) T 4 H BE,
fit /i 0.05. 0.01, 0.005, 0.001. 0.0005. 0.0001 mg/L iR
A VL ECPRE TAEIR W, T2 3L B VT FoAR i 26
222 FEBAL T MR

W Tk A VR B P P T R ARV TR 1 5k
Yy E Ry g Tk (E)(Z) S+ MR 2 R R I d B NY/T
3094-201 7€ FE Y IR AE AT i b A 24 5% B it AR g 1k e v
W) U4 2 Rl il A o A T ST A B R A P S
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PRI RS K as AR b 5.00 ¢ F 50 mL BIUHR 200 85048
T (B FEHUKAEREFFRE L 20 BIAREL 2.50 g), BRI 16
A, Hodh 8 AMEESRTRIN 10 mg/L (2)-15 55 kAR VE ¥ 45 T
50 pL, B4 8 ANEESLAIN 10 mg/L (E)-WSEE BkbR e T AR
50 uL, FENAHHURE A, (Z)-1% Bk (E)- Mg Bk VA8 I vk 2 45
4 0.10 mg/kg. FESLAE 24 h N AERG, FERORE A ST
-18°C., WAEmIfE A 0d. 1ML 34 H . 6 M H . KR
AR 2 AT, SiEEs o BRI RRE AL . AR A (1)
T it it e A R R b L 2 S A (AR R B Y R R

p=0=Ct 4100 (1)
C0

o D HRERRR, %; Co RAHMURE S MBI A VR B, mg/kg; C,
S FECE 1] t B A A DU B, mg/kg
223 HomEiabzE

W L i AR MR VKA TR B, S 2 2=,
HIA 20.0 mL 47K 235 15 min, HIA 20.0 mL 21, R4
B 30 min JFINA 5 g SALBARIZIEY 1 min, FLI
9500 r/min &.0> 3 min, ik,

MRH 2 mL Fi T34 150 mg PSA #1300 mg Jo/K
TREER 10 mL ¥R .OE P, WRIRE 1| min /
9500 r/min B.0> 3 min, WHGAE B35 0.1 mL £5—ik
BHIFMA 0.1 mL ZHEH 0.8 mL 0.1%HF BRI, REH
A7, 1 0.22 pm PEMEE 4 UPLC-MS/MS & .

224 RABEELA

Waters Acquity BEH C;g f43%#:(2.1 mm»x100 mm,
1.7 pm), HBIH: 0.1%H R (A)-ZJiE(B), HiiE: 0.2 mL/min,
PEREMRRL 10 L, FEiE: 35 °C. YR i s BEVE LR
0~0.5 min, 20% B; 0.5~1.0 min, 20%~80% B; 1.0~4.0 min,

80% B; 4.1~6.0 min, 20% B,
225 kA

B VB R BE 55 L B (electrospray ionization, ESI);
BHEWIE: 2.5 kV; BT IR 150 °C; BLE R R :
500 °C; WiyE S FE 1000 L/h; RHES: |, AR
Z SO WA, LAt 25 L2 1

3 HER55H

3.1 FERGMXARKHIR

Wb 2.2.1 7 AL B4 3 T DG C AR oE TR VR AT
UPLC-MS/MS llzE, PIE & & F X oy P Ae s, LIS
T ML S22 ) A 8 s 2 VMR B (mg/L) A R A e, 22 1) 3
JRVCECARIEMIZE, Frisbrie h 2y A R AR O 250 P L3 2.
A5 HEAE 0.0001~0.0500 mg/L 3 Bl P 28 P i . KL 46 (r° =
0.9995), TEFME LL(S/NY A 3 1, 2 Fib &9 B4 HE FR (limit of
detection, LOD) % 0.01 ng/kg, 7k REEE .
32 [EERRBEEEXLEER

REK L AF 5T R K R AS AR 23 (R B R IS VR B 3
0.010, 0.10, 1.0 mg/kg, -3 [E1 1 5 F1HH X b o i 25
(relative standard deviation, RSD) .3 3, Mg E WA 1,
(Z)-5 B ik ) £ A BF ) 7 4.01 miim,  (E)-P35 5 ik f 45 B3 BF 7]
K 4.19 min, Z55REM, (B)-M5 5Bk 2E KRS Hh o735 [Tl
TE 95.1%~109%Z 7], RSD £ 0.629%~5.94%2 |f]; (Z)-M5Hi
Bk 75 K A H 0S-SR AE 96.4%~110% 22 7], RSD 7£
0.544%~7.12%Z 1] o WER B TN %% B85 R A2 7K g rh s e ik
NG J52 52y A 3 B A g e 1,

®1 BERIIRZEEHEE. EEBFTHFRESH

Table 1 Qualitative ion pairs, quantitative ion pairs and other MS parameters of pyriminobac-methyl isomers

T Ew AR F (miz) FEF (mlz) IF B3 B ) /ms HEFLH R/V filf fE H /e V
) 102.50 50 58
1 (E)-5 5 gk 362.10 18
330.00" 50 12
102.50 50 58
2 (Z)- "o e Tk 362.10 18
330.00" 50 12

I O ERE T

F2 AEERTEERINR FAERNEESFIEMEXRY

Table 2 Linear equations and correlation coefficients of pyriminobac-methyl isomers in different matrix

(E)-H5 B ik (Z)-M . ik
EFE N S I N M)
ey HHIE R B T HHK R AL
iEo/N Y=142161960X+76140 0.9995 Y=129949082X+74550 0.9995
Aot Y=139582763X+73066 0.9996 Y=127573316X+70487 0.9995
FEFF Y=146402551X+71992 0.9996 Y=133342979X+78468 0.9995




7432 B dn 2 4 R R I A 4R

81

®3 BERIRFAEEER A% BT PERNE R E BT EREN=5)

Table 3 Average recoveries and relative standard deviation for pyriminobac-methyl isomers in brown rice, husk and rice straw (n=5)

‘ (E)-W5 L ik (Z)-"5 . ik
Er i IV /(mg/kg)
SRR /% RSD/% SR ISR % RSD/%
Rk 0.010 109 0.673 110 0.743
0.10 104 1.14 104 1.08
1.0 95.1 0.629 96.4 0.856
Bt 0.010 102 3.97 98.4 4.07
0.10 100 1.26 101 0.544
1.0 99.2 0.928 96.9 0.845
T 0.010 102 5.94 102 7.12
0.10 107 1.06 105 0.779
1.0 99.1 0.626 98.4 1.21
3.54 MRM of 2 Channels ES+ D 4.01.4.19 MRM of 2 Channels ES+
100 - A 35 TIC(Pyriminobacm-methyl) 100 S TIC(Pyriminobacm-methyl)
= 3.55 1.87¢4 . 1.45¢6
i:;r % g %
= ‘\ k=
0 apdinl M 0 I
2.00 3.00 4.00 5.00 6.00 2.00 3.00 4.00 5.00 6.00
I 6] /min fif 6] /min
100 B 3.54 MRM of 2 Channels ES+ 4.01.4.19 MRM of 2 Channels ES+
TIC(Pyriminobacm-methyl) 100 - g TIC(Pyriminobacm-methyl)
ﬁ 1.72¢4 ﬁ 6.63¢5
% %
S E J
2.00 3.00 4.00 5.00 6.00 2.00 3.00 4.00 5.00 6.00
B 8] /min Fif 8] /min
C 3.55 MRM 0f2 Channels ES+ 4.01.4.19 MRM of 2 Channels ES+
100 TIC(Pynmmobacm-methyl) 100 [ F R TIC(Pyriminobacm-mcthyl)
" 352 |-3.56 1.62e4 : 6.72¢5
£y 3.57 % o [ ’
>= = L
z = L
g I
0 0 J
2.00 3.00 4.00 5.00 6.00 2.00 3.00 4.00 5.00 6.00
fif 6] /min it [8] /min

TE: AREKZS IR BASSE2E FIRE A CRSATZS ARG DK INEE s BAR SCUS IR s FASFTSS IR
(E)-M% i Jik 11 (Z)- W e Bk V8 I ik B2 35947 0.010 mg/kgo
K1 EETiiGE
Fig.l Total ion chromatograms

3.3 fEmEiREM
3.3.1  HEEIRRFAARAEREK T 69 i BAL T

W e ML 2 S5 A A A K e ) A R R P S B 5 2R
UL 2. M 2 AE Y, B R A3, 18 cCR A
()~ 5 ik A1 (Z)- W 5 Tk 1 5 R B AR AR AN L 28 FTRi K

0.10 mg/kg K FT, (E)- W 5 k) s 5% 0 & 8
0.115~0.118 mg/kg. 31 d Ji, KK (E)-M5E sk i i
0.112~0.119 mg/kg, T-HIFEMREH 0.9%. 92 A1 182 d 1°F
KRR 2 50 M -1.3%H1 0.8%. SN, JRAkE A F
BECR R 106%~110%. 45 REW, EAGERI A, (E)-
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%ﬁ@iﬁ%ﬁ%%ﬁ*[‘%@ii’]d\? 30%, HRAEAEY AR
ity R A 20 % B R o e A U, ()~ ik
**1%5%%&@%9"7@ 182 do & FHAEKHF 0.10 mg/kg B
oK, (2)-ME B k) 4R 5% B8 44 0.0971~0.0981 mg/kg.
182 d JEREA H (Z)-15 Bk 5k B 14 0.103~0.106 mg/kg, -
BB A % R —7.2%, TR AE S A5 SOk G, XT REJ2 Il
R T R o B ANEEGE AR P, A ERLS I RE P (2)-
W T il Y- 3 AR A R B E 7. 2%~0%, [R5 PR K o (2)-
W5 L ETE—18 CCY R ACIETT 182 d il fE] N FasE o
332 EEBIRE M IRES T 6 kAL T
Wk A Tk I 2 S ) A A A% 50 TP 8 R AR R M S I

Nz — R

0.18
% 015 F f F 1100
=)

E o012 N . 180
= / 7 3
& 009 160 X
g 0.06 | w0 &
003 | 120

0.00 /M, %, 0
0 31 92 182

et E)/d
B2 (E)-WEEEEF(Z)-1

R 3, HE 3 A LIEH, 2 %55 0.10 mg/kg(E)-
W Lk VR N K P AE—-18 °CHR R T 6 0. 31, 92 Al
182 d J5 (E)-Ms B ik - ) R i e e KO 24%; 3 it st
FE b, LA R i (B)-BE R AR R/ N T 30%, AR
PEAB PR A i A 2 5% PR SR M AR L, s
HAFEH 0.10 mg/kg(E)-ME RS MK FETE-18 °C¥e

FUFT 182 d RN N R e . ARG AR R, (2)-1%
Bk 35 [ A R AR R 12%; 4% IR 1] A AR S v il 2
B B RO AR R XN T 30%, Wk S |4
0.10 mg/kg(Z)- 18 B ik s N K 7218 CAR R & T
182 d fiff A M) N AR AE o

015 ARER — R o
2on |
m% r ; 180 =

0.09 %
BE / / / / 1o g
i e
& 0.06 &
i 140 i
¢ -2
N 0.03 120

0.00 /MM 0

0 31 92 182
R IE)/d

W T i R K R 0 RO E 1 (n=3)

Fig.2 Storage stability of (E)-azoxystrobin and (Z)-azoxystrobin in brown rice(n=3)

015 AREE —RERMCE g
o 0.12 1 100
3 Z 2 I 80
g N
< 0.09 H
= ) 7 7] 1.k
BE / =)
% 0.06 0 %Ei
g 0.03
N i 20

0.00 2 2 %, 2 0

0 31 92 182
FHFRI} [R]/d

VA T i A 5 R B RO E 2 (n=3)

Fig.3 Storage stability of (E)-azoxystrobin and (Z)-azoxystrobin in husk(n=3)

015 ARER — REFMCE g
% 012 | — 1 100
T
g T 1 / 180
= 0.09 | 5
:%g / | % 1 60 ié{g
0.06 |- |
ﬁ 40 4
%j 0.03 | 1 2
0.00 / % / 0
0 31 92 182
FEFHE ] /d
B3 (E)-WEEfEFI(Z)-1
3.3.3  BIEEIRR F MR KAGREAT P 69 ik R AL T

Wz il IO 52 S5 A A TE K R R R 04 i RS P S 8
ZERILE 4, A 4 WTLUE 1, 2 HKFERFFH 0.10 me/ke
WIKSET, (B)-M5 R Ek) iR 5% fE &4 0.0980~0.100 mg/kg,
(2)-W5 B EE R HR AR B RN 0.102 mg/kg. 7E—18 °CE VR
NABRE 0. 31, 92 I 182 d J& (E)-M5 HE lk P24 S A R e Kl

9.0%; Bl HHE A3E I, (E)-Ws s fik 1) 5 F AR LR R, 3%
A I Y, (B)- W5 B ik 7E K RS A FE 6 BT AP R A SR O
~4.5%~9.0%, JREFES A EICRTE 101%~105%Z 1], (2)-
W Pk S ST AL LE K R RS FF v 5 B AR AR, 18 °C¥e
% 31 d Rk RN 0.102~0.103 mg/kg, 92 d JFFkEE &N
0.102 mg/kg, 182 d J5 4k B &4 0.103~0.104 mg/kg, F-I4[F



7434

B dn 2 4 R R I A 4R

81

fit AL —1.5%~0% Z [0, Jt ¥ A &b 69 Il 0 R Oy
101%~106%. F&AM# L R rf, 25 i) ] AORE & v (B)-m5
F kAN (Z)-W5 Bk R A R /N T 30%, MR IR A ™

RER — Bkl

0.15 L 120
0.12 1100
% . -
| 7 7 180
£ 009 | % 0 7 ry
g 160 éﬁ
& 0.06 | P
ﬁ 440 g
’éﬂ 0.03 | 15
0.00 i 77 i 7 0
0 31 92 182
g a)/d

Z-WE R ERR B B /(mg/kg)

ity P A 24 5% B Gk R R T IR AR vE L s P K R RS A R
0.10 mg/kg WA, (E)-WsEEEFN(Z)-WEFLBEFE-18 °C¥e
PR 182 d SRR IR E o

o5 ARAR — REEME
012 | = 1 100
T T °
3 z {8 =
0ol 0 O 7 7 &
{60 =
&
0.06 | |
140 &
0.03 | 1 %
0.00 4 77 73 i 0
0 31 92 182
T E)/d

Pl 4 (E)-5 B ik R (Z)- 15 o ik £ /K R AT o B iR o 1 (n=3)
Fig.4 Storage stability of (E)-azoxystrobin and (Z)-azoxystrobin in rice straw(n=3)

4 weSiie

A5 R FH e AU AH €8 3% - E 30T 13 [+ s 43 B 7K R
3PMEERTCREOK . AT . REAT) LR S A A, B AL 2
CIEHRBUR, R PSA ik, Wbl &M B )G R AT i1 14%
AT, BEK . 5T REFF R RN S A R TE 0.010~
1.0 mg/kg WHNMKEEEEIA, SFXEBEES 95.1%~110%,
AHXTFRUEIR 224 0.544%~7.12%, KRN 0.010 pg/kg.
AR FLA RS R R BB R R, R A KRR e s kI
SR ARER B ) TR L R B SR S AR, T
BLRA P AR 2 1 A T B BRI, R HR
Tl A R R JRRIRT F], A" BE AR LR A 47 0 11 457 00 0 Feg e o
TR A, ITTHE BT 45 SR T Sk Al L0l
ASBIFFE XS WS N (E) -85 B B 1 (2)- W B B oK . 5T L KA
FEFFRE LA TV URARE, JEHEAT T A e o 1 ke P U
GERFW, MBEK . BT KFEREFFE-18 CRRAIET
S AAET, Bl A R A TR BB A, (E)- o B ik N (2)- s
ik 11 5% B8 EECAS IR RR B2 sl /b, (BT AR 8 T Ra e, AR e
WiFEAN 182 do ABFFREER AT IR ATE KR S
2 VPN RS
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