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W OE: BRY WIeR ST R EA TS B AT U JOK T SRR ZGER RIS I, B AR ST AL PR T kY
Ok, 7 A i SORORH (A - HR B S 1k (ultra. performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS) ] B 5 KoK e AT 52 | s me it | PRS0 Ao p il 3 R 2 T 5 e 247 5k B 19 20 AP A ik
FESRZ 1.0% LR O BRI 25, PSA ¥k, SRl UHPLC-MS/MS Fill, SMpridieE . SR 5 FRAE
0.001~0.50 mg/L Joi % 5 0 Bl PN, WA TR A5 0 oy 14 Joi e R 8 ) A Y e G &R, MG R B R T 0.99; 5 %
KZH 0002, 001, 0.1 Fl 1.0 mgkg KFFMFHm S 88%~111%, AH X5 #E i 2 4 5 -
0.45%~9.33%(n=5), JrikE RN 0.002 mgkg, LR ATy AR BRI AT 5K, 1G] 5 Rk
FEROK I 22 5% BR 09 8 PR R FE 44T o

KEA: QUEChERS; i i RURAR (3% - FR I BT vk, ROk 5RBE, kZy

Simultaneous determination of 5 kinds of pesticide residues in rice by
QuEChERS-ultra performance liquid chromatography-tandem
mass spectrometry

WEI Jin, ZHANG Ying, WANG Hong-Yao, DUAN Ting-Ting’

(Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

ABSTRACT: Objective To clarify the 5 kinds of pesticide residues in bulk rice sold in large and medium-sized
supermarkets of Guiyang city. Methods Through the screening of sample pretreatment methods, a rapid analytical
method for the simultaneous determination of 5 kinds of pesticide residues in rice by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) was established. The samples were extracted with a
mixture of 1.0% acetic acid acetonitrile, purified by dispersive solid phase extraction with primary secondary amine,
and detected by UPLC-MS/MS using the external standard method for quantitative analysis. Results In the range of
0.001-0.50 mg/L, there were good linear relationships between the peak area and the corresponding concentration of
the 5 kinds pesticides, and the correlation coefficients were all greater than 0.99. The average recoveries of the 5
kinds of pesticides at 0.002, 0.01, 0.1 and 1.0 mg/kg were 88%—111%, with relative standard deviations (RSDs) of
0.45%-9.33% (n=5), respectively. The limits of quantification of the methods were 0.002 mg/kg. Conclusion This
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method meets the requirements of pesticide residue detection and analysis, and is suitable for the accurate qualitative

and quantitative analysis of multiple residues of 5 kinds of pesticides in rice.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; rice; residues;

pesticide

0 51 &

T R (butralin) 2 i FER B2 BR B, B —Fhm
ZERIFIA I BR BT, FH T A H B BR B | RIS 45—
AR B 2R B, s R (tebuconazole) J& = s 2 R T
N, # T ARRESOR . KR R s A
Fugp sy, B AR BE U (methoxyfenozide) 255 2 AL
Tk JF 28 B AR R R, AR K AR A B R AL AR R RS
o T U 45 KRR U L ) % T i (azoxy strobin) J& 48 3L T
IRIRERAS AR AR ZY, FIBR /KA SCAG G . B . Rl
FIAG i ps 25 K A5 108, B gl (indoxacarb) J& I — 2 5%
AR, B TPHARKRERAGIIED 5 Rk 257 3k =
B AR Y, W EVKRE LB E AR 5
A AR 24 1 40 28 v P T RORD e S (P E A
F), HRHUBRE R R A RO UG T Atk
fe ), XA A HERERAS, (HE 5%k
MR, AIRESs 1 AR 2 AR N R, X B A fedt e O ik
WAEfeFEIO

i, CAAMREICKEE AN T R = 80R
M 4 % ¥ (high performance liquid chromatography,
HPLO)!" | i 3 M 23 - FR BB T 33595 (ultra. performance
liquid chromatography-tandem mass spectrometry, UPLC
-MS/MS)! VA Dy R I e A R AR € 3 - R I T
% {3 % FH % (high performance liquid chromatography
-tandem mass spectrometry, HPLC- MS/MS)!" | < 13-
HBK T 319 (gas chromategraphy -tandem mass spectrometry,
GC-MS/MS)!IHl UPLC-MS /M SISy ;- F 4 1
JiA HPLC-MS/MS! | HPLCUSI45 Jy ke il s T i AT
HPLC-MS/MS!M™ | S #H 4 3% - & #% ¥ (gas chromate
graphy-mass spectrometry, GC-MS)!'25 )5 A5 2l g,
A GC-MSP | HPLCP'H UPLCPH&E )5 sk kil . %t T
UPLC-MS/MS [F]IFlE AR HIX 5 M2y a4/
QuEChERS  Fif4b 37 1 /2 H iy [l A A05 3k 5% FH A AT 14
B & A Ak B 5 P, [ B 4 20RO 5 R OR R 4 il
QuEChERS 4}, ##METZXT QuEChERS Hij b Jr ik it
Titifk, BETe R)5H QuEChERS RiAbHE i AUE
A4 2% E AOAC H J7 )7 15 (AOAC-QUEChERS, 1.0%ik
LTRCIEHRIST B3, MgSO, FIJL/K ZRRAMFRK, PSA Hiik)
FERE EN 15662 i 12 (EN-QUEChERS, & ALk
KA CNEFE IS8, NaCl, ¥R —40 . FrEme 2 40,

TR RN R, PSA ¥k, FEF UL, AWFFR@ET R
JH %4 Mt QuEChERS . AOAC-QuEChERS #1 EN Kk ™
-QuEChERS Fif (b3 5 {E AT FOKREE BT TR | ez |
PG BE I . s DR RN gL 5 A 2 A as T Il S 5,
O 6 AL R AL BE T VR, BESL S PR A ROKR
QuEChERS-UPLC-MS/MS [RIBsf A& J5 32, 3% 5% BH T K
Hh R A= T R T AR ORI T REBLEUREAS I

1 MR5ERZE

1.1 XBE5IRH

TSQ-VANTAGE i 5 250V A €6 13 £ 106 0T 15 (2 i A
Hypersil GOLD Cg, 100 mmx2.1 mm, 1.9 um)(3£[¥ Thermo
23 H)); CK200 7Yl & 2 2L B 2R (b i FREE AR 2L A B
vEl); MS200 2B TR BETR ST AL (BT Bk A A8 A FRA 7D,
TG16-11 5 2w 3 B 0 HL G R 7 JLRE B A R |,
QL-901 i Vi A i (1 ) 7 AR DL /R (S8 il i A B A D),
BSA224S-CW HLF 2 K- (#8E Sartorius 22 ).

TR SomsEs B . PERETR . B R
(1000 pg/mL, J6ITEIRIMERHE T KA BRAFD; 2
G (pral, FgBTRL T AR AR B A FRA R, K
(faggal, REAOUERH R RARAR), TOKREREE (G
Brafi, REnik K2R A R AR, FE (@i, EE
BRI A AR, FRRaigal, FEE I RBHE (PE)
BIRAF] RO PTE, KETRE R F R A H
BN FrBEmR — a3k (98%, i bk A Ak Bl A bR
o)), AAEN . JOK ZREN . FrEER =AM T al, B A
Ik 2A A BR 2 FD); PSA L 0.22 pm A HLIEN(SE [E Agela
Technologies 3 7))o
1.2 HmETaE

TR G HERFREL 5.0 ¢ F 50 mL &.04H, A
5 mL 4% KA 10 mL 1%0K B2 205, #£3% 10 min, IA
1.5 g TK A 4 g TOKBLIREE, ¥R 5 min J5, B0
5min B 1.5 mL FiHW T%H 150 mg To/KGREREEF 50 mg
PSA #ERI Y 2 mL B0 W, A 2 min, B0 5 min, i
0.22 um A HLEEME, AR,

1.3 {UEE&EH

13,1 &350t
{6 3% #E . Hypersil GOLD Cjg (100 mmx2.1 mm,

1.9 um); PEFEE 5 pl; ARIR: 40 °C; AEiRL: 35 °C; FEALE
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R 10 °C; Wishil A NHEE, Wshil B 4 0.1%F iRK
(V:V), ¥t 0.25 mL/min; 3217 8 min. i8R A o
FEVRML, T shAR B BRI A5 3R 1 R

®1 RIERBEERFE

Table 1 Mobile phase and elution conditions

i (1] biREs WA B(0.1%

fi: fPTRM 0.05 mg/kg., LMREE R 0.5 mg/kg., H AR AR
WEA 0.1 mg/kg WS FSE H 0.5 mg/kg B B 0.1 mg/kg®),
il % 0.002.,0.01.0.1 F1 1.0 mg/kg 4 /KR IMEESS, A
AR 5 U R 1.2 RS IR 5 2 A TR G T AL 2,
PL 1.3 350 B A S SR AR A TR I A3 47, 3SR i kP
S 247 98 18] Wi 2R R AR X6 BR YE I 22 (relative  standard
deviation, RSD),

: , FEH ACF )% o
/min  /(mL/min) R AK) /% 15 FEREEEER
0.0 0.250 20 80 . _

2020 4F 8 F1E SN S PATT 45 KA A 16 1T BEHLR
1.0 0.250 20 80 T HCH A B KK 50, e B L AR AT AL By 3 RRG: ) £ 12
1.5 0.250 95 5 PEATAL BRI 2 S Rl 25 15k BE .
5.0 0.250 95 5
2 ZERE5H

55 0.250 20 80
8.0 0.250 20 80 2.1 RIRIBSIERYIEER

132 JRiksrt

Ha, B AR 2y v 85 25 2 -k (electrospray  ionization,
ESI), BF UMM ESIT, FANAR, MM 30 arb,
I 10 arb, REEESCRES, WIS RN 3200V, B
AR R 320 °C, B FALREIREE Y 320 °C. 5 Fikzy
AR R IE] . A ES 7%, S-lens HLJE . TffHEEESEUL
* 2,
1.4 [T

[ FOKZS FVRE S R HERR AN I 5 R 25 IR A AR TV
W, S GB 2763—2019P bR -p ML (Y 7EKE K H 19 MRL

SARAR I | TR BRI AT RE ) SO AR IR BT AL Bk, S
B2 T H AT BR FRCh R R I ROR AR 245 5% BA RS i) i
Pl Jy ¥ £ it QuEChERS ., AOAC-QuEChERS I
EN-QuEChERS 3 Fai b B 753617 0.1 mg/kg MK/
AMIE s, SRR 30 NERPEARTE H, Hpg
Ht QuEChERS Hif Ak 3 77 2k Bk s 1 Jis &1 347 [l i3 #4788 ok
A2 25 5% B 43 A bR UE 5k ;. AOAC-QUEChERS  Fil BR %
-QuUEChERS A ¥EXF LR B 5 AR n] 3145
FRAE [ BCR AR AR HE IR 22, 796 AR 2455 B0 2 b o 22
3K o5 B Z57E AOAC-QUECHERS J5 15 [ i 17 Sy FAH
PR K32 5 VA A S B S i A 3 5 1

®2 SHRHAPRIESH

Table 2 Mass spectrum parameters of 5 kinds of pesticides

a4 AR BTEE PREZETE]/min HET S X S-lens HLJE/V Rl g it /V
TR 295.34 4.67 296.00 221.89/239.93* 47 21/11
s 307.82 4.09 307.96 124.85/69.87* 62 29/20

FH & e fF 368.48 3.84 313.10 90.97/148.98* 48 34/12
% TR i 403.39 3.73 404.19 329.23/372.27* 64 29/12
Eff B 527.84 4.12 527.93 217.89/149.87* 90 20/26

O ERET

R3 BILEFEI KRS 5 MR ZH T 750 YL E A BT AR A R Z (RSD)BI LI (n=5)

Table 3 Effects of pretreatment methods on average recovery and relative standard deviation (RSD) of 5 kinds of pesticides in rice (n=5)

TR S B P 4, L P I T i Efi LB
EﬁALI\IEﬁ{Z \/b 322 LA 3% \/b 3% LA 3% \/b 322
S48 o] e ROSD peejuiies RSD/% secialied RSD/% peejuiies RSD/% 25 o] e RSD/%
1% 1% /% /% /% /%
AOAC-QuEChERS 98 8.52 103 6.53 102 4.88 96 3.43 98 5.75
% #1-QuEChERS 89 5.85 99 2.21 97 4.60 93 2.48 92 4.53

£ it QUEChERS 121 13.92 124 9.86 111 6.62 105 6.11 125 8.49
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22 FHAENZMTEEMERMM

SEREG TP T R SCrEE, A5 B
W% T TG I T P R b o DA B A Y R, DS R
F I B 2 ALV WA R BE 5T, A S B S R 2419 0.001
0.005. 0.01, 0.05. 0.1 F1 0.5 mg/L %5 6 4>/ Jo & [ v J&
e S i TN 3 i e DA ORI TN 2
UPLC-MS/MS Wiz, DAWETRIF M OARAR, e B Rk Ak AR
PUEPRE TAE MR, 15 M mla R (3R 4). 251K,
TE 0.001~0.5 mg/L LM I, 5 B 24 1) Jog i vk B 55 %0
INF ) W TR AR ) 4 5 RAFER I R R, MR B KT 0.99,
BT 2 A3 BT 2K

2 REAR TG 25 TR R o DG o v o 2 Ao 5 37 51
T 7 I 2 L2 0 LU SR AR B BTN, S5 AR BN (GR 4),
T RN N 0.78, FEI R EE AN RIRON; R |
FH A SR P P | s T 1 R 2 e R TR N A 0.94~1.04 Z [H],
TP A GG HE TR o R P UEAG I 45 SR B MER P, T BRI R
BN TG, S5 25 S5 SR L S5 VG AR o R 2k T
43T

2.3 FHEREMENRBEE

LS U ROKAE 4350 54T 0.002.,0.01,0.10 F1 1.0 mg/kg
4 AT BN RSS20, 2552 BT PR AL BTy ik 1
WHREFIAS 26 R . 45 SR /R (3R 5), 7E 0.002 mg/kg HRANKFE R,
T  SemsEE  FR SR . TR RS R SRR 251
SEF N RN TR 98%~111%22 7], RSD 7E 2.22%~5.39%2
[f; 0.01 mg/kg NAKET, VA3 IEl R TE 98%~105%
Z [8], RSD £ 1.03%~6.72%Z [A]; 0.1 mg/kg HMIAKFET, F
KJu i ECR /e 88~102% 2 1], RSD 7E 3.09~9.33%2[f;
1.0 mg/kg BMACE R, FXEMIEIEALE 98%~106%2 [,
RSD 7E 0.45%~4.19%:Z ], 3832 b 568 1) o3 b 7 LA AT
232 ) W8 1 BEAE (4 43 BT 400 1) B KRR i 7K SF Sy 52 1 BR (limiit
of quantitation, LOQ)FIH i F(limit of detection, LOD)*,
TR ol R BRI . mE AR AR SRR S R 2 e
JkH LOQ F1 LOD ¥k 0.002 mg/kg. %5k 5 Fk iy
R RIET GB 2763—2019 ArukRO sl i 2k K 1y
MRL fH. &, LM THEARRF & AR 2555% B E bR
R,

R4 SHRANEMXRARERYE

Table 4 Linear relationship and matrix effect of S kinds of pesticides

a7 AT FHl/(mg/L) 951} etk 109y fE r2 I RN
sl Y=43538689X+111180 0.9998
TR 0.001~0.50
Ik Y=33990526X+83883 0.9997 0.78
sl Y=49410646X+111693 0.9999
TR 0.001~0.50
Kok Y=47397942X+248333 1.0000 0.96
pasiil Y=34447132X+198145 0.9991
FH 4 L TG 0.001~0.50
KK Y=32318834X+145436 0.9993 0.94
sl Y=56525144X+306512 0.9992 --
I T T 0.001~0.50
Kok Y=58472306X+11426 0.9996 1.03
sl Y=5050275%+10259 0.9998
Efi U 0.001~0.50
Tk Y=5239836X-5287 0.9999 1.04
£S5 5 MRAGAERK I FE7 0 E YR F 48 35 0E R Z (RSD)(n=5)
Table 5 Average recoveries and relative standard deviations of 5 kinds of pesticides in rice (n=5)
— TR T FR 4 P JF 5% DA R Efi U
AN
(mg/kg) THIEICR RSD/% SO S RSD/% S IR RSD/% SO S RSD/% S [ElfeR RSD/%
/% 1% /% /% /%
0.002 111 5.39 103 5.29 109 2.22 98 438 108 420
0.010 105 4.54 103 3.58 100 6.72 98 1.03 98 3.51
0.10 88 9.33 92 3.09 102 3.92 93 9.31 95 3.45
1.000 98 1.54 106 0.63 104 0.45 103 4.19 105 2.23
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24 KAKRKAFKEWRN

R FRTEEST 1 5 Pl 2548 JOR I 8% B3 4B 5 ids, X
BRI K B AR TS B TR LI 50 4 FOKFE it 7
T, 25 RWI(GR 6), METAERFIEN R 2 Fhfe 25 1 5k F &=
BIETF LOQ; T R4 34y, K24 6.00%, 5% &
90002 mg/kg; JEMEEERG 12 473, KA 24.00%, 5%
4 0.002~0.005 mg/kg; HECREEHERG I 14, KR A
2.00%, FREEH 0.041 mg/kg, HIRBit GB 2763—2019
FRAEROR LS (O RE K 5 Pk 245% B3 19 MRL {f.

3 % i

ASBIF 538 LA b AL B 5 A I, BN T R

SRV 8L - E TS [ R0 2 RO R T R M
FH SR TR DE | R R R A 1 PR S AR 24 5% B 0 BT A
oo BT EFE AT PR AR | R KA. FEM D,
TP IERE R . e R . A B WS [ K H A
Xt T i 22 45 XA kG R AR 24 B B A I 3 b SR 0, S T
5 FhAe 25 1E ROK P A 2 5% B ER B e AT B . it
B AL Al SRS 0 B B H T O b R A 0 R T R RO
I4) % T RS R R R R IR T LOQ, A T R A ak
it O < LOQ~0.002 mg/kg; S Mk EE Y 5k B OOl <
LOQ~0.005 mg/kg; H % A Wt WF 9 5k B & R <
LOQ~0.041 mg/kg, HIARMTIK EHlEREKP 5 Figks
5% F1 1 MRL {4 .

Fo6 SAMAPREFZETHMERKDE 5 HRAEMER

Table 6 Commercial rice sample measurement results in large and medium-sized supermarkets in Guiyang city

60 4% 51 B
£z i %% MRLZ(mg/kg) Bk B AR R/ %
< LOQ/5 =LOQ/(mg/kg, )
i TR 47 0.002(3) 6.00 0.05 0.00
I 38 0.002(7). 0.003(1). 0.004(3). 24.00 0.50 0.00
0.005(1)

PR A L e 49 0.041(1) 2.00 0.10 0.00

T AT i 50 0.000 0.00 0.50 0.00

Efi gl 50 0.000 0.00 0.10 0.00

%% Yfﬁk borer (Chilo suppressalis) and rice leafroller (Cnaphalocrocis medinalis)
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