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ZE B AEKEEEREPRIRE

RER, K A, F I, FRE, BER, FWiE

(LR K% B RIESHBE, #6E 330045)

1 . KA KR4 QuEChERS- 32044 € i%- ik (HPLC-MS) # K, #3753 it A2 KGR
HEIRFFERG TN Tk, HRZ V(TH): V(FE)=199: 1 8RR, Bt AL
HEAGFEIR (Crg) 3 Cig + WA L =l (PSA) B AL, YA V(TH) : V(0.1% FERKER) =70 :
30 W IRA R A R4, 2 ZORBAX Eclipse XDB-C g &40 5, /AR %% EHF (ESI)
X434, HPLC-MS #0, sMrke 2. £REM: £ 0.01~1 mg/L 5B NEEReERRE
ERERENERERZ B, BT, BEK. 13E. B, BAREELFOMEZHHY KT
0.99. %3 &k {245 W K F #948E IR (LOD) 4 0.0015 mg/L, & &M (LOQ) %4 0.005 mg/L, £+
H.ORK. BaAASERT 4 LOD 454 0.003. 0.015. 0.015 #= 0.003 mg/kg, LOQ &A%
0.01. 0.05. 0.05 #2 0.01 mg/kg. & 0.005. 0.01 #= 0.1 mg/L (X mg/kg) FAKPE T, FHEfA
FEEK, EIEARK P AP EAE S A A 95~109%. 92%~106% A= 89%~107%, AAxt47/E 1R
£ (RSD) %31 A 3.0%~5.0%. 1.1%~2.9% #= 3.1%~3.7%; 145 AnfGHk T 69-F 3 =i E 5] A
95%~102% %7 93%~107%, RSD %% 4 1.1%~3.8% #2 3.5%~9.9%. %7 ik ZHJE . #5E E Aok
R SR ARG T ER.

KR EFE B, KAG; JXYE; QuEChERS; #FH=URAEE -
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Residue of pyriminobac-methyl in rice and environment

JIA Haoran, ZHANG Yue, LIWei, LIBaotong", SHI Xugen, TANG Limei
(College of Land Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: A method was developed for the determination of pyriminobac-methyl residues in rice and
environment by high-performance liquid chromatography-tandem mass spectrometry (HPLC-MS)
coupled with modified QuEChERS. The samples were extracted with a solvent mixture, V' (acetonitrile) :
V (formic acid) = 199 : 1, and then purified by octadecylsilane bonded silica (C,g) or C;g + primary
secondary amine (PSA) adsorbents. The analytes were separated on a ZORBAX SB C;g column using a
solvent mixture, V (acetonitrile) : V' (0.1% formic acid aqueous solution) = 70 : 30, as mobile phase.
Pyriminobac-methyl was detected by HPLC-MS with an electrospray ionization source (ESI") in
positive mode. Quantization was performed using external standard method. The results showed good

linear relationship between the peak area of pyriminobac-methyl and its mass concentration in the range

ks HEA: 2019-01-07; A HHEA: 2019-03-01.

HE2EWE: =T EKE AT (2017YFD0301604); TLVEEFHL T RIIE (20161BAB214173).

1EEEN: TR, L&, LA, E-mail: JHROS01@163.com; “ZE{R[A, @{E{E# (Author for correspondence), 5, #Hi%Z, LA
FIW, FENFRZHII, E-mail: 1ibt66@163.com


http://dx.doi.org/10.16801/j.issn.1008-7303.2019.0035

No. 2

B IR I AL /KRS S PR o R AR B

251

from 0.01 mg/L to 1 mg/L. And the correlation coefficients in acetonitrile, paddy water, soil, rice stalk,
brown rice and rice husk were all above 0.99. The limit of detection (LOD) for pyriminobac-methyl was
0.0015 mg/L in paddy water, while the limit of quantification (LOQ) was 0.005 mg/L. The LOD were
0.003, 0.015, 0.015 and 0.003 mg/kg in soil, brown rice, rice hull and rice stalk, respectively, while the
corresponding LOQ were 0.01, 0.05, 0.05 and 0.01 mg/kg, respectively. The average spiked recoveries
of pyriminobac-methyl at three spiked levels of 0.005, 0.01 and 0.1 mg/L (or mg/kg) in paddy water,
soil and brown rice were 95%-109%, 92%-106% and 89%-107%, respectively, with the relative
standard deviation (RSD) of 3.0%-5.0%, 1.1%-2.9% and 3.1%-3.7%, respectively. The average spiked
recoveries in rice hull and rice stalk were 95%-102% and 93%-107%, respectively, with the RSD of
1.1%-3.8% and 3.5%-9.9%, respectively. The sensitivity, precision and accuracy of the method meet the

requirements of pesticide residue analysis.

Keywords: pyriminobac-methyl; rice; residue; QUEChERS; high-performance liquid chromatography-

tandem mass spectrometry (HPLC-MS)

R HL R LK FEAR T e R AR ) B A
R AR, WA E B R A AR,
RER KA EEHBINE, MK &
e J ™ BB, H AT 3 ER A AR 2 PTG
FE HH 42 BEB), B EfE (pyriminobac-methyl) A& H
AREAG N TR ST R — Pk A &
RUK IR R BR LR, HAE R HLE s 14
LR AR G s Ve, TSR R R R & AR
MRBLBRFEE, L TREME Echinochloa
spp. FI/N#ETF 41 Leptochloa chinensis (L.) Nees.
BTG, HA RS HFTRT . HAT, X
BT 2 E g T N ORI R S,
KM T ERIEE D o XA ED A4 7wk
ik J57 245 (1) 15 SO B R I 7 v, RRFRAEN &
ST TG K e T (1) R € T - e IEC B 1 A 0 Ty
W, A RHAERG HRE R SO 5T b i B B o4 T
EAR WARIE .

QuUEChERS X[ AF A i A B AN 154k
ROR S Z T 2 B A 25 5% B 23 4 (0 A Ak
HE-BI, 4] HPLC-MS K R BUE . 4 B e /A
TN A L RAR 24 5 B 0 B R A A 7 VA
R, AT RE AR BRI G HL, Cig 22
H 5 PSA 454 145 B AH 2 B B )AL,
HPLC-MS farill, 37 7 W Bk 75 A7 H A dk S 3
BErh AR B o M 7, B AR N A S IR RAT
9 BBk BR R S AR LA MK, iz R 25 E L
AN ED B B e A T VT R AR 2% .

1 HRSE

1.1 XE5EH

Agilent 1260 = BGHAH GBS, T H SRS
B (£ Agilent A7]); Agilent 6120 Fii{%, Mg
B DY B AT - 5 R A (36 B Agilent A F]);
ZORBAX Eclipse XDB-C g (4.6 mm X 150 mm,
5 um) A GEE Agilent AF]); TR (0.1 mg,
HF¥5: ) ME 204); Eppendorf 5805GG769152 ik
KEBARGFE OV (BB E AR ER DA RAF);
FW80 = /3 RER WAL (Ab 5 T 7Kk 76 B R 7 A 3%
J7)s XH-C B i & 2% (o M BB (X 28 G A PR A
7]); Milli-Q Advangtage AW 4K £ % (£ H
Millipore 2~ H]); 1L JELE (L IEMFLIRL) 0.22 pm).

99% (E)-M Eifigk (pyriminobac-methyl) FrfE
(iR R A IR AR 10% BEERE A IR 1
B (AL s RFEB R A ). 88% HER (thial,
KT R B S R A AR AR ) LA
(B al) J oA 2 A A7) (78 Be Rl 2= M i A PR A
7)) Cyg WBHFIFT PSA W Ff55) (Agela Technologies)o
1.2 #HREIIE
1.2.1 R &

FEHK: TERIGRE H/NX P BENL 5 SEBUKEE
1000 mL, JE%], 38, FERE

+3gE: RN XABENL 5 SEEE 0~20 cm
RIORE M B 1 kg, REFEHRT, 20 HifE
(FL4£ 0.9 mm), DY70VE40 77 BEAE 500 g, RN,

FEdk: LERIG/NX NBEAL 5 RUEUFERRZ) 1 ke,
B 0.5 em A4 /NB, TRAIE SRR, DU EGE 4y
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BIFE 500 g, FFHEHL. 2 EBRE}S
RERFIFETE: AKFERGIE, 7858/ X A BE 21 OuECKERS STAMEHAL
BLS SRERAL | ke, Mo, BkmAEssy 1 QUECHERSHI -
2,11 FBUER By & DR HAKOSHE TN R,

Tt Vo4 oy B 500 g, FRERER

122 FEFEI HHIFRELS g 15, BEK, 5T
HREFFRES T 100 mL B0 N, INNIE SR 4K
(hEEFAREK S mL, FES5EMAEF 10 mL), #FHE
30 min; =H 5 mL KFET 100 mL EOE N . W
PLE 5 R A &0 10 mL 0.5% (M50 34,
TR Wig- OISR A, 212833 2 mins A
3 g BIREEAN 2 g EALEASI KR Y 1 min, T 5000
r/min &0 5.0 min, FFEAL.

123 &L B EER SmL BT 15 mL &0
B, KEE. ARSI 150 mg Cig F10.5 g
T B BRI B 55, FESEANAE AT &N 150 mg C -
100 mg PSA 1 0.5 g TR BEWR B 7, 212Kk
1 min, F 5000 r/min F &0 5.0 min; H_EiE
it 0.22 um JEME, ¥ HPLC-MS & .

1.3 HmEs

ERERAE: WA V (ZIE):V (0.1% HER/K
W) = 70:30 FRA VAT Ji# 0.8 mL/min; A%
I 35 °Cs #EAEE 10 pL.

J A RS IR B (EST); SIM
miz 384.4; BANEFHIE +£3000V; THES (BA)
JI# 12.0 L/min; 0% 77 35~45 kPa; TS
% 350 C; fifEifEFME 152V, WM
10.00; FERE 5905 AHXFIEEE 100%.

1.4 FRERRIVECH RARERRZLR LT

THERA PRI B EAR #E i 10.0 mg T 10.0 mL %5
B2iit, HORBERIFEEZZE, FH R &
WA 1000.0 mg/L FIARAERE 2, %8, T-20°C
BfF. HV(CH): V0.1% FRKER) =70 :
30 FOVR A V0K FLAR R B R 2N 0.01. 0.06
0.1. 0.3. 0.6 1 1 mg/L Mk TAEVEWR, %M.

FREUZS IRESN, 4% 1.2 F5 07 100 A B 5 345
EER, 2 1 R R b A R TR
B i 5 R FE A 0.014 0.064 0.3+ 0.6 fil 1 mg/L
(1935 R DU RC AR AER DL H R 10 o 529K R it A
W, BB BTG A AR L AR A 22 .

DA Jo7 A vFE it 2 R 22 B DA A v il 26 R 22
B LA RN L RN (M): 5 My > 1.1, JHEJpii
SRV Mg < 0.9, NFEEFRIEIIN 0.9 < Mg
< 1.1, DU TN AT DA,

76 0.01 F1 0.1 mg/L i IN/KF T T 5 Fig 7l
(TR, OB & W ke, ERA TR L Big) * s
BRI B . SRR DL AP AU
FRE, s R K () RIS 3R B vy, AE SRR bdE— 2P
P THE S RE i m— 2 R 5 4 (0. 0.2%.
0.3%-+ 0.4%-. 0.5%-. 0.8% A1 1%) [ FF R 1 o gk
EISCE s . 25 R 7£ 0.01 A1 0.1 mg/L i&
IACER, M ERAEF T HOEF) 0.5% I, 15 B
SR IE AR, 43 8 97% AT 101%. R Ik i
0.5% FER- ZIE1EIRE S i A 3 A HE B 771
212 FUAFMEXERENEE FEETARH
B N PSA I Cg % s BEEE A U R By 2 .
0.5% FH - 25 4 e BTk v vE ot 2 ) o s it 29K
fE29 0.01 F1 0.1 mg/L FIbRAEE W, %M 1.2 951
FiEEE, UAFBINE (0. 50, 100, 150,
200. 250, 300 mg) PSA fl C,3 5 0.5 g iR B4
Ay DE s ERE R . S5 EIR: 4 PSA FI
Cs IINE N 0~200 mg B, 1 B ) [0SR A
99%~104%, HAEAIIEA 150 mg b, 1 ELfik[A]
RIE A o T4V 0BT 200 mg I, MR
i El e = E SIS 5 S LA S ERELE S
—H.

BiJE, DAREHIZK. 3. KK, RFRAREFT
REEFT, 1E0.01 mg/kg MK, BAREISCRFI
FAOR N E B SRR, T 150 mg PSA+0.5 ¢
BREREEA 150 mg Cpg + 0.5 g BREREE 2 Fhidfb 7 =X
IR . SR TR KB, H3ERTRE K
KA 150 mg C g + 0.5 g BB FL S5, $RIUKIE
WOE, ARSI ARSI, 8
RIE 92%~107% 2 8], HBEEF 150 mg PSA +
0.5 g TR BEACBR A R e s 52 IG5 K
2Ry e, SREGRAMNIIS Bk, Ak
BRI, RPR TP R, s Bk 1 [RT i 26
B,

e, B T 7E 001 mgkg IIIKE T, 150 mg
Cig+0.5 g fifREE + AN[F & PSA (50, 100, 150,
200 mg) 4G XL FIFRGFT B IR . 4R
BoR: (R ER TN 150mg Cig+0.5 ¢
BRR R JG T I E R PSA W B, AT &8 3% oiess
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FACRCR, SRR WG HOE B, s R [ R
BERE, Hd 150 mg C g+ 0.5 g MilgsE + 100 mg
PSA W& 17 B ey, 7ERG ARG T
[1)F-35) B 40 A 95% 1 103%

LA BRI R RRE )1 L BRI
JHR R A B o TE i 26 (1 s e 5 TR 35, B 28 OKFE
HIEARE KL 150 mg Cpg + 0.5 g BREREEAE i
PRI P77, TR A FEFT £ 150 mg Cg + 100 mg
PSA +0.5 g B FRBEAE R 14 A IR B 7)o
2.2 HPLC-MS/MS E &5k
221 ERAAMEEFEARL DAFERNE-
K CHE-0.1% FBRAKEHAE NIRRT 1.0 mg/L
W T b 7 VA TR S A B IR . 5RO Y
LA 0.1% H R WARFREL A 70 2 30 B, £
BEEFIEE R A, WETHANER K. L, &
LT LGS 0.1% H R /K IS W0 3 A8 1 R AR L
N70 : 30
222 FIEAEHEA K 1.0 mg/L B R R
VA VRAE LS 55 1E AL B9 EST(+/-) Bl T kT4
i (m/z 100~800), 1E B FHC R IR1G W5 Bk m/z
384.4 Jyf oA R, IEFEHAE NS T — AR
WRiE S 4. £ SIM BN, Xl 5 AF B
. BHEHRESESEE DR, e sk
()BT 2 A L 1.3 715 .
23 FHENZLMTEE. KERERESR

M 1A kl: WEREEEE LN BHEAK. &
B, FEtk. BRI AN RRRL, HBE
BT 55 RN

®1 TEERMLMESE. BXRBMERYN

Table 1 Linear equations, correlation coefficients and matrix
effects for different matrix

24 FAEREWMENBEEE

7525 FIRE b R 40 90 8 0 — 2 i A (1 e 5 ik
FRUEV W, I IN7KF43 328 0.005. 0.01. 0.1
(mg/L B¢ mg/kg), KH 1.2 5 AbHE 5 20 5 [0
B, ERRW: BEEERERHK, TEERRE K
T 25 I USSR 4 N 95%~109% 92%~106% F
89%~107%, RSD 751N 3.0%~5.0% -
1.1%~2.9% F1 3.1%~3.8%; {EFE 7 ARG P o 7
B R  5 95%~102% F 93%~107%,
RSD 73514 1.1%~3.8% F1 3.5%~9.9%, &K
2555 B A AT IR RS (LR 2)

R2 BEBEFEK. HIR. KK, EEMEKPH
NN B R K AR R AR R 2=
Table 2 Recoveries of pyriminobac-methyl in paddy water,
soil, brown rice, rice hull and rice stalk (n=5)

(mg/L or mg/kg)
FEHIK 0.005 109 5.0
Paddy water 0.01 107 5.0
0.1 95 3.0
-4 Soil 0.005 106 2.9
0.01 92 1.1
0.1 92 13
&K Brown rice 0.005 107 3.6
0.01 102 37
0.1 89 3.1
& 7% Rice husk 0.005 102 3.8
0.01 95 1.6
0.1 99 1.1
FEFk Rice plant 0.005 93 44
0.01 103 9.9
0.1 107 35

S B mksm RRAUE
Matrix Regression equation r offects/%
LM Acetonitrile  y =224 668x+1580.7  0.9999
&K Paddy water =168 830x+4 019.4  0.995 6 0.75
-3 Soil y=142470x+4879.7  0.9952 0.63
Ttk Rice plant ~ y=160478x+2137.1  0.990 3 0.71
FEX Brownrice  y=173932x+34235  0.9987 0.77
fE7% Ricehusk ~ y=142176x+1117.2  0.998 2 0.63

% B gk 7 F HH K ) LOD 24 0.015 mg/L,
LOQ # 0.005 mg/L, fE+3E. K. MGk
¥ LOD 435024 0.003. 0.015. 0.015 A1 0.003 mg/kg,
LOQ 43514 0.01. 0.05. 0.05 F10.01 mg/kg.

2.5 SEPREERAYNE

KA FCE S M 7%, 2018 44 4E
LVEE B AT b EWNREY KA A & T AT
X 7 BRI S5 R A i A FH ¢ i 24 /)8 X AN
R, 10% s Bk m] VR 8 55 3 A 280 5
90 g/hm?® (1.5 fEHEFE &) Al 120 g/hm? (2 £ 4HESF
FE) ERFEM RS 7diizs 1k, TKE
WeRIN RAE, fERHE KK, ARk AR
o H B R R B o B ET, ] AR ) R OK s
T IR B K BR B BR B (MRL), 28 H AR [
LI REK AP ) MRL {H 0.05 mg/kg!', 1% 5v5A]
T R R OK S A it v 1 B T A 245 3 B R ) 5K
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AW 5K 24 B ) QUEChERS Hij A F 75 v2: 45

4 HPLC-MS AR, #E v TRHEK. L5, kK

A

A 7 ARG A mh s T A B R A v, T

BT HR- LM AN R EE 52 HUMAR 22 500 e 472 B [
e AR 2, 25 5T o0 HICIET AR A 5O B 70 A 26
(PSA FlI Cyg) A EXSIFALBCR K20, AL 1A
b PSR EUAE AL S AR . TR AR R L A
PRI R RO A8 R P AT E B T 22 e i A2
LB B AT R R
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