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& E:B# 3 QuECKERS-# 3 AU An & -6 BT B Rl 2 5K 3o 6 A £UR P Rk 5 A 3 A 8 A
FRANG T E, AE EREAMEZRHBRG THERFRIR, %t QUEChERS 2 & 4G id it C, &#4 (2. 1 mmx
100 mm, 1.7 wm) ,¥A5 0. 1% F 8 % 10 mmol/L T8R4 - LM ik ShAT M E R, R A vk F 0 & £ & F (ESI+) %
B Y (MRM) B XAeml MRk 23, SR 9A KRB A 0.01~0.50 pg/mL R ETLEALXMEAX R H(r)>
0.990, mn A7 @K & A 76.3% ~ 102% , 48 3+ 4% A4 £ (RSD) A 1.3% ~9.0% (n=6) , % ikt R 2 R 5 A A
0.001 6~0.003 2 F= 0. 005 4~0.010 mg/kg, Zit AFET A& BE LRGN ERKRF 6 A AL
WEREE KA 3 AEME R RN, ER T B FE KRB AN,
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Determination of 6 kinds of carbamate pesticides and 3 kinds of chloronicotinyl
pesticides in Chinese Kushui rose by ultra high performance liquid
chromatography-tandem mass spectrometry coupled with QuUEChERS
ZHANG Lin, LUO Shan, HOU Yandong, LI Yongjun, SUN Jianyun, XIE Yingchun

(Gansu Provincial Center for Disease Control and Prevention, Gansu Lanzhou 730020, China)

Abstract; Objective To establish a method for determination of 6 kinds of carbamate pesticides and 3 kinds of
chloronicotinyl pesticides in Chinese Kushui rose by ultra high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) coupled with QuEChERS. Methods After extracted by acetonitrile, the Chinese Kushui
rose was cleaned by QUEChERS. The target compounds were separated by C 4 column (2.1 mmx100 mm, 1.7 wm) using
10 mmol/L ammonium acetate solution (0. 1% formic acid) with acetonrtrile as mobile phase for gradient elution, and
analyzed by MS/MS system with electrospray ionization ( ESI+) under muti-reaction monitoring mode and quantified by
external standard method. Results All the 9 kinds of pesticides showed good linear relationships in range of 0. 01-0. 50
pg/mL, and the correlation coefficients were above 0. 990, the recoveries at different spiked levels for all target compounds
in blank matrices were 76. 3%-102% , and the relative standard deviation (RSD) were 1.3%-9.0% (n=6). The limits
of detection and quantification of the method were 0. 001 6-0. 003 2 and 0. 005 4-0. 010 mg/kg. Conclusion The method
was suitable for rapid screening and analysis of 9 pesticide residues in Chinese Kushui rose with the advantage of accuracy,
rapidity, simplicity and high sensitivity.

Key words: QuEChERS; ultra high performance liquid chromatography-tandem mass spectrometer; Chinese Kushui
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BORA @ (HPLC) 3 B4 Ik (CE) 3 A1
(35 (GC) TRAF 0l Jy ek i A5 BR B, R AU
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F2 oy B oy M Ih 5 A5 A e 2w B 7 ORI W A
MR, ALK R QuECKERS £ AR X 3 7K H
B 9 MR HUFR (6 28 2 BT RR IR 28 A0 3 b 4 ik
2 ) BB AT VAL RN 23 22 R SOOI
Jiti¥ (UPLC-MS/MS ) i H: BE A7 H ik 73 8 50 Hr , 7] i
X5 i 4R ORISR AN 3 oy B ACR IR R AT T &R
GERY 25 4%, A0 4G B2 00T 5 1 X LG i sl AR AR 2E A T
P45, A D [R]) B4 0 o 7K BOER rP A R R L
Z R % B B B R A — bR ME A | R
B 3BT D5 %, h S B UK BOBRL R 2 8 ] R 4R R o
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1 #MR57EZ%

1.1 #K
1.1.1 HEf

SR B AR LA 22 M T DX R 9 K BB T X
AR TR O T AR 5 T AT DL o B A %
BT AR 3 60 1),

11,2 EBALE 50

XEVO-TQ UPLC-MS/MS ¥ ( 3% @ Waters ),
PL303 43 #71 K, Milli-Q #fi/K £ 4t ( 35 [ Millipore ) ,

W0, F 8L ( carbofuran , CAS ; 1563-66-2) | =¥ 75
‘B B ( 3-hydroxycarbofuran, CAS: 16655-82-6) . & N
B (isoprocarb, CAS:2631-40-5) | K £ J& ( methomyl,
CAS:59669-26-0) . 5 K i (aldicarb, CAS: 116-06-
3) (36 K B (aldicarb sulfone, CAS; 1646-88-4) Nt
Homk (imidacloprid, CAS: 138261-41-3) . W& Ht K
(‘acetamiprid, CAS: 135410-20-7 ) . & H % H Ft f%
( chlorantraniliprole , CAS : 500008-45-7) A5 M4 it ( 4li
JE>98%, [ W BE A 10 mg/L) ¥ [ £2 [H Dr.

Ehrenstorfer, #5#Efif & W (1.0 mg/mL) ] £ B i
Hil AT 0~ 4 CHvkAE T, H 5% KR (&%
0. 1% W BRI 10 mmol/L L BRE: ) Fs BeAn i 2 W &
T 24 R B bR E T/E TR . QuEChERS 42 BG4 1k £l
(f8E CNW),0.22 pm £k 20 38 B (55 H
Waters) , LI R . LFR &Y HPLC 2%, X5 H
K AFEE GB/T 6682—2008 ( 43 b 52 4 25 FH /K Fi A%
AR I J7 38 ) B 1 — 2K,
1.2 ik
1.2.1 HESLETAE

KB RE i, & U I AR oI5 B R
WERRARIL 2.5 o BIBUAE A B ATINA 5 mL 2 7K 32 1
B, A 10 mL )G, W HER 51 J5 8 7 30 min, fil
A 2 g Na,SO, 1 0.5 g NaCl, W i€ 21, T 8 000
r/min .0 5 min( B OFR 8.3 em) , FIHR &,
WH W 1.5 mL T A 1k A (250 mg
Na,S0,,400 mg N-PN3EZ i, 250 mg C,, W F5))
BRSO L IR A) 10 s J5F 8 000 r/min £
L5 min (B0 10.0 em) . B EEK 0.5 mL,
Ak 0.5 mL ¥ 27, 3 0.22 pm JE B J5 UPLC-MS/
MS W5
1.2.2 UR&1F

3% . Waters BEH C,, @i+ (2.1 mm x 100
mm, 1.7 pm) #9835 C ;i &E 0. 3 mL/min; A&
5 Ly A HONE,B A 0. 1% (IRFLr %0 H
B2 10 mmol/L & PR B 5 W . #6 B2 VE L F2 T . 0 ~
10 min BF,A H 5% FF & 40% ;11 min 5, A N 95%;
13 min Eﬂ‘,A K 95% ;14 min B, A ﬂ{]S%;lS min Eﬂ‘,
AHN5%,

R . W B TR (ESL+) ;B TR R N
300 °C ; FE WIS B RN 3.5 kV, B & 40 arb; 5
By i 10 arb; 22 S W00 ( MRM) A2 49 4, 1
T 28 - X A BT 3 S A8 LR 1,

#1009 ik E WY BLE S

Table 1 Mass spectrometry parameters of 9 kinds of pesticides
545k P ) B B R HEFL AL G AR
/min  /(m/z) /(m/z) H/eV  w/V
kA b 1.70  256.0 175.0%/209.0 22 17
WE Pk 1.82  223.0 126.0%/56.0 17 22
SRR e 3.31  482.0 451.0"/286.0 18 18
1 KB 4.49  223.1  86.07/148.0 20 30
D& 7.41  163.1 88.1%/106.1 30 35
SR A B 7.41  238.0 163.07/181.0 20 30
LiNED 12,03 222.1 123.1°/165.1 35 35
o K, 10.04  208.1 89.1%/116.2 25 35
S B 12.79  194.1  95.1"/137.1 30 35
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Figure 1

A LT 0. 1% R W & 0. 1% R 1
10 mmol/L Z TR ¥ W | LI AE it sl A X AL & 9
Ao R AR R s e UL IR 2 e AR v 7 (R AR
fr R R R LAY e B 1 H bR W B i
1B, PEFEH R - TR 8 - O IR R A R T s AR, £ TR
B OO FR 4y AR W BT R €83 AR B S AR .
GHHZIET, HEWMEMHE 0.1% H R K
10 mmol/L Z TR ¥ - LNEAVE VML T S AH .
® 0.1%FRE - Z 1%

B 50.1% IR
10mmol/L Z. /R4 - 2.

40001 8 0.1% RV - BY
3500F @mE0.1%H R
3000 10mmol/L Z. & F B

B2 WS AR XS 9 F ik 4 B der I S B Y 5
Figure 2 Effect of mobile phase on the sensitivity

of 9 kinds of pesticides
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MRM chromatogram of 9 kinds of pesticides compounds
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Figure 3  Effect of extraction method on recoveries

of pesticides

2.3 MO A

HeAl A 25 KRR I ) R OR 3R,
QuEChERS 77 ¥ H % LI PSA . C,. f1 & 1k &
(GCB) 1 Sy W B 570 T 43 1950 11 A A€ B, A 3k 46 AR
B 4 [ Ak 2 T Y AU W T A R
T3 5 B4 e T 22 i 5 56 2 S ) 010 43 T A AR R Al
HAE, g itk — 20 2 B8 K BB I (R S I R
XIS, SR T —H S GCB M alifb
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AR R T RN GCB 194k Jr =X
2.4 9 Pl LU A LR VI R B e R

FE UPLC-MS/MS 5 il - 36 28 B4 4y 22 [H] 47
T SE G, 20w B3R T RLON , S BOfE S A
R TR 9 il RS A LA = o S R i K
ST I R A AN 7 ] S . o 0 A
LA IE ¥, AR X 9 A A B LE 0. 010 ~
0.50 pg/mL A M IL it 2, = A

BESh— 0y, 2o 10201 o B IO v b 55 i A B S
BRAS 2 b0 W B e A5 B0 W WO 5
FH K S5 A5 75 B8,V by T 1 il 4 10 326 I 9, b B S 2K
PEXRRRA MK RE(r) BHRT 0.990, ¥ 5E &
PR e (B o 42 00 RE ARG 0 , 75 o IR A A X A v
i 2% (RSD)TE 4. 5% ~ 17% 2 [a) , J7 2 4 B 2
R 4> 514 0.001 6 ~0.003 2 Fl 0. 005 4~0.010
mg/kg, WL 2,

29 FPR MR A EN B 2V AR AOC R B R R E R
Table 2 Linear rangers, standard curves,LODs,LOQs of the 9 pesticides

LA o i B 5E B s 4
S R -
AR 0.010~0. 50 y=321. 08x+1248. 81 0. 997 0. 003 2 0.010 5.3
BE bk 0.010~0. 50 y=431. 45x+1805. 69 0. 996 0.003 2 0.010 4.5
S MR 0.010~0. 50 y=172. 77x+252. 81 0.998 0. 003 2 0.010 7.6
I TR 0.010~0.50 y=100. 38x+332. 42 0.993 0.003 2 0.010 16
S H AL 0.010~0. 50 y=3327. 60x+23943. 50 0. 996 0. 003 2 0.010 8.2
DES 0.010~0. 50 y=767.37x+563. 11 0. 996 0.001 6 0. 005 4 5.2
=R O L 0.010~0. 50 y=492. 50x+3932. 71 0. 995 0.003 2 0.010 9.2
T K 0.010~0. 50 y=100. 38x+332. 43 0. 998 0. 003 2 0.010 17
S T A 0.010~0. 50 y=4 169. 47x+19992. 70 0. 999 0.001 6 0. 005 4 16

2.5 KRS iR

3 1) A5 R R I R = AR K
SR A bR S W HEAT MR IO (A R
R 9 Fift R Rk B2 430 7E 0. 08 ,0. 40 1. 60 mg/kg
KV B KA 6 A AT H B 120 1 SE AT 3 IBCRN
A S AL L B S 94T UPLC-MS/MS #9453 #r , H
FEJTTVC C i Ze 04T A bR ik E i H A B0 bR ]I
FIEEAE 76.3% ~ 102% 2 [8] , RSD JLFAE 1.3% ~
9. 0% Z ], HARZE R L3 3,

3 FEREREFEEE (n=6)
Table 3 Recoveries and RSDs for 9 pesticides

i s upk 0.08,0.40,1. 60 78.2~96. 1 2.3~5.4
BE 1 Jpk 0.08,0.40,1. 60 87.3~95.0 1.7~9.0
S ML R 0.08,0.40,1. 60 80. 8~102 3.2~5.5
o TR 0.08,0.40,1. 60 77.2~102 5.0~6.4
GAEN: 0.08,0.40,1. 60 80.5~92.8 4.3~5.3
KZ W 0.08,0.40,1. 60 86.2~94.7 1.3~3.7
SR OH L 0.08,0.40,1. 60 76.3~95.0 2.9~6.1
o I 0.08,0.40,1. 60 82.1~96.8 3.2~5.4
SR 0.08,0.40,1. 60 83.3~99.7 3.5~4.9

2.6 FEFHN
TE UPLC-MS/MS K& Il £ 2 5% 88 09 o 72 v, i

TALFE A Sy Z ) A A LB e A, R O R T
BNE B 5 00 ) B A T KON 23 X4 T
W E A E R M R, ARl
FHESTUEIE B o | RE R WX Hirfb 59
0B IR S R R R R P AR A IE
P U R ] S 1 R i LM TV 7
T Hh 2R Ak R RS 7 bs vl e RLR 2 L K HAE 0.9
~LoL 22 RO R S A EKT LR
HE R o AL, N T 0.9 b U 5 AL
R G ) 3k 5T UG BC AR o 2R A g B 4R
L ER BT 55 7 vk B A L R RGN Y R, AR i 3R 4
9 b 2% TR Y 3 R DG C R 2R 5 N bR o R 2k
AR A AR TR A K BB R T A A A IR AR R
N VAR 35 VA G = i R (O S RN
B, M kAR ZERE I, 9 Rk 250 b s KOs
DE AR Y% TS L R T O i e R e
20%Z W, 1E BT R B R0ON 1 A TE AR 3R 5 R
B VT FC AR o e R HE T R A R0 R A2 R R Rk
Ikt 0B AT
2.7 RS2 R

ARUCRAEF] 60 15 BORFE S Forh TAE AT 168
£ 30 1y, BIRHG Y R 6 B L H RS AN 3 Fho4H
BRI % U] U0 WA i o AN 7 A 3 S R o5 R B 1Y
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Table 4 Matrix effect of 9 pesticides
[a<L’] 7 A AR A I 2R r 3 I Dy 2% r kA8
it sk vk y=352. 80x+1443. 25 0.999 y=321.08x+1248. 81 0.997 0.91
m ol bk y=501. 69x+1654. 23 0.999 y=431. 45x+1805. 69 0.996 0. 86
S HL R R y=187. 80x+805. 69 0. 999 y=172. 77x+252. 81 0.998 0.92
o6 K y=135. 64x+642. 73 0.995 y=100. 38x+332. 42 0.993 0.74
W E y=3502. T4x+1793. 48 0.998 y=3327. 60x+23943. 50 0.996 0.95
K% i y=983. 80x+361. 71 0.998 y=767.37x+563. 11 0.996 0.78
=R H B y=593.37x+2319. 45 0.999 y=492. 50x+3932. 71 0.995 0.83
T K y=104. 56x+256. 81 0.998 y=100. 38x+332. 43 0.998 0.96
FH y=4388.91x+8937. 54 0.998 y=4169. 47x+19992. 70 0.999 0.95
50 E AR A, 2008.
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