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Determination of Clothianidin and Sulfoxaflor Residues in Pumpkin by

QUEChERS-liquid Chromatography-tandem Mass Spectrometry

YANG Jin-ging, YU Suo-yin, GE Yu"
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Abstract: A QUEChERS-liquid chromatography-tandem mass spectrometry method was established for the simultaneous determination
of clothianidin and sulfoxaflor residues in pumpkin. The clothianidin and sulfoxaflor were extracted with acetonitrile from the samples subjected
to homogenization, purified by the matrix solid-phase dispersion method, filtered through a 0.22 pm filter membrane and analyzed by LC-MS
/MS. The detection was performed after separation using a C18 chromatographic column, electrospray ionization, positive ion scanning mode
and dynamic multi-reaction monitoring mode, and quantification was conducted by the matrix-matched external standard calibration. A linear
relationship was found within the range of 2.5~100 pg/L for clothianidin and 0.5~20 pg/L for sulfoxaflor, with their correlation coefficients as
0.9994 and 0.9988, respectively. The average recoveries were 88.5%~111.2% at the three spiking levels of 5, 10 and 50 pg/kg for clothianidin,
and 1, 2 and 10 pg/kg for sulfoxaflor, with the relative standard deviations in the range of 1.12%~6.92%. The limits of quantification (LOQs)
were 1.0 and 5.0 pg/kg for clothianidin and sulfoxaflor respectively. The method is rapid, simple, sensitive, and reproducible, and can meet the
requirements for the determination of clothianidin and sulfoxaflor residues in pumpkin.
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1.1 #HE &
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i, WERS N EIgal; Sy (e,
EANFRFERA T AKATFE GB/T 6682 #lE
—2% 7K, Milli-Q Synthesis #E2li/K R4t CEEHE A F])
il £ o cleanert Z<HUEEHL (W E 6 g T/AKIIREE

(MgSO)~ 1.5 g BN (NaAc)), REHGNIAR
AMAF; QuEChERS Zr#X[EIAHALHUE A (15 mL &
OE A 150 mg 4 T JE-N-P ST Cprimary
secondary amine, PSA). 900 mg MgSO,)+ QuEChERS
Y EREAZEEUE B (15 mL 2008 2 400 mg PSA.
400 mg +/\ bR A AHER (C18). 1200 mg
MgSO4), %[ Agilent A F]; QuEChERS Z3-#§[E AHAE
B C (2mL &0 H%E 50 mg PSA. 100 mg C18.
100 mg MgSO4), R AR IKARA A
Carbon/NH, [EFHAEEUME D (500 mg, 6 mL), [
Agilent AH].

B 25 Ve e Hfe (41>98.0%, 100 pg/mL)
SNE LG (4>98.0%, 100 pg/mL), FRER /R
FHEARAF

TR A FRAEA VR B BOE & 100 pg/mL e H i fis
PR 100 pg/mL #E HALRG 20, FH 2T R
JRERE 0.2 pg/mL FE HEMHEFT 1 pg/mL W d fi
(IR bR -

P AR s 48 VAT P G 1) R B — P VR
EAERI, SIS e LR D 2RI, (i
HUREIREE 251 5+ 104 204 50, 100 pg/L: FRUNE R
R EE N 0.54 14 24 54 10+ 20 pg/L.

BEJFUCH TAE ARy v sc . B0 EURE e pE
AT FEREAT AR B, 19575 A BT AR EGAEIR,
FHZHE R PEIR A PRV, e & M i ik
FERIARHE TAEM, FT LC-MS/MS & &5 4T.

112 BEL5%E

ERGRAR IS, HAEEA R LC-20AD; =
VUL AT ER RIS, S5 AB SCIEX 4000; FAthift %
AFEEREA, FERHFHEENERERAR: ZHMEA
WA, S E ATR A W] 725 &A%, 45 E Heidolph
~vAls Vortex-Genie 2 W iEdR¥#%, [ Scientific
Industries 7] E5.0oHL, 78 Heidolph A5 0.22 um
AHUHIERE, Dikma A#].
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mmx100 mm, 1.7 pm), filf: 35 C; HFEAI: 2 pL;
TRENAHA 0.1% R /KIS B, BRI B R8T
1.
e
Table 1 Gradient profile

A% (20.1% B/%

Bf18)/min  JAi%/(mL/min) BRI ) ()
0.0 0.30 95 5
5.0 0.30 20 80
7.0 0.30 20 80
7.1 0.30 95 5
10.0 0.30 95 5
122 Friddte

BTUE: ESL BEE R +4000 V: AU

712 60 psis FENIIASE ST 60 psi; AT
20 psi; B TURIEE: 400 °C; Kl £ s Wil
(MRM); & H PRI RUE MG (10 2 14 o & 14
Tl e B S5 B 7 T 24U 2 2, MRM (i & LA 1.

123 HEaEF ik

KRG IR, EWREIHREIN,
FREL15 g CFERAZE 0.01 @), BT 50 mL Z0EH, #E
Bl 15 mL ZJ, LA 10000 r/min Y5 H2E 1 min,
BN 6 g 7K MgSO4+ 1.5 g NaAc, LRI FERAIE,
L 9000 r/min 240> 1 min. WRHL 5.0 mL _EEAHIAHE
FEHEA 150 mg PSA F11900 mg J7K MgSO, ¥y K )
BOE T, IR SERPE IR ERS] 2 min, 9 000
t/min 5.0 1 min, B EIEHGT 0.22 pm JEEE THERE/N
i, % LC-MS/MS JI5E

R 2 B ERAREIE R RIE OIS

Table 2 Parameters of mass spectra of clothianidin and sulfoxaflor

Wadh BFxh(mlz) H%W/EDPV  EERLE CEeV  HH#HF X
o 278.1/174.0° 4
FUR R R n
278.1/153.9 30
250.0/131.6" 22
Kk N
250.0/111.1 24
124 FIBEAIE Jr AN g HUR G MRM E it RT3 15 A 25 T P o
SKF AB Sciex 24 7] Analyst 1.5.2 B TH0E 40007 O EL e
KA R Excel Al Origin 5 AHHHTHURGE 0T - M
5. é 2500
2 L
2 ZHR55H g 2w
£ 1500
. . 1000 -
2.1 PSR AL sool
211 Fri &t ekt 0 P i 6 8 10
zlgﬁYi%Fﬁ ESI ﬁ*ﬂ%&@ﬂﬁ%ﬂﬂ*ﬁﬁﬁ%ﬁﬂi%ﬂ Time / min

e S B AR AR T 0. KA 1 mg/L (AR
A AR HE T T DA Bh 3 6 1 07 2R Bl N S T
1 125 o) T o= A e Wi i e e 7 A W
F 5 e R AN e BB 7R BST IR AR R
M 7 B v, DR e R P AE S T 3 A R s A
T WEE H e RO AR U B BT 4 0 miz 278.1 Al
250.0. ELMRAE THREE. FHSES. FHERE
JIFN LR EAT B 5 = B S Ase M, AHRIE
F P e I AR R AR N B R R RS TE
Product 130, FHHA 2 BERS 17 £ A B e = 1) 2
MFETENE RS FAEEET. SRS MRM A5
N, AR BRERS 72 A2 1 - 55 1 1 lf i R

APARAK, R HH 3 P i v O 5 A D e Al
AEfE, ST MRM SRR, B 1 AIE 2 405 il

1 MR BRANENE B AR R AT R RN MRM

Fig.1 MRM of clothianidin and sulfoxaflor standard solutions
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Fig.2 CID of clothianidin and sulfoxaflor standard solutions
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I KD, KA Waters ACQUITY UPLC®BEH
C18 (2.1 mmx100 mm, 1.7 pm) i, LT 20
AR BN WL SIAR I il o B 50, M RN
AHLRBHARRS,  FRE B I AR 2 KRB K. 7KAH
AT 0.1% FIRIEHR )G, MEE T g ET
PRAR, MR R T A ) R R, R i
SRR CIEFIE 0.1% IR /KIE WU I s AR IR 2.2.1
WA AT RR R R EG . EREIEN 35 °C, JishA
M 0.3 mL/min, HEFEESN 2 L BT, RISk R
JTVRE fit 25 7 e el e A e i AR e . RAFI 202
RR. HHEE T I AR ARG, 45RER,
*H] Waters ACQUITY UPLC®BEH C18 (2.1 mmx100
mm, 1.7 pm) AN, RRIAR 2508 B A (R] DL
VT LU AR . PRIE, SRR AR i 2y 2
FEo B R b A S Ao A it PR 25 SR
HPE 1 ATLAE e W HRE AN SNE B RIS AR AT i R
WIS} 5] 435909 4.07 min A1 5.45 min, R, H5/
JI =T Y e

22 BT ALEE A B

22.1 RIEUEA e
AHFFRKH QUEChERS FEAZEAT 1 FE S HZEL,

RNTARMING ZIEFRBGRFKA 22, AN 1.5g k&
IKBETRENAN 6 g To/KBRIR BRI A IR LR HGR H 7K
arEE, PRUFFRIFR Sy, AR, Rl T
CIER 1% L8 LA BRI X 75 A 1
Jr RN R HUR S T IARAE S IR PR S SG, 25 Rankd 3
Fion. SEUOEs TR, e B 1 ~F 35 [T U 2 43l
87.1% 1 85.7%, i IE HL Kz Ji 1 ~F- 259 [l fie 2 43l Ay
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Fig.3 Recoveries of clothianidin and sulfoxaflor by different
extraction reagents
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ARSI LU R 7 i AR EBORT W R A e HUfi
i [l AR . LRI U RE O 2R, T ER AT
TE B IE IFRIEE 7 730 10 pg/kg F1 2 pg/kg. [l E
FUETIAL AR, HUARE R A IR TR 7359008 54 104 15,
20 min IR, SR 4. SKIRAREH], BAR
B 10 min I [ Sce dpey, LI P4 A D8 i S
MTFEA, AT REAE R VRt SR Al O SE, A% o)
WG — B HEEUR, M H AR B TR S L
Bl PR, el ZRaUA EEEREE, AT5%
KU 10 min 1A BIERIBUT 2

120
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B 4
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Fig.4 Recoveries of clothianidin and sulfoxaflor by different
extraction times
223 B AHAAK 09 tE
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Table 3 Recoveries of clothianidin and sulfoxaflor by different

types of purifiers
22 T B AR R A AL B S 6 B %
oty —— 2 T
ERE A FREB EREC FERNIAED
oK o e 89.4 83.7 68.8 2.5
AR RBERE 98.0 86.3 60.2 394

ARSI HEEE T QUEChERS AN [R5 71 %o 18 H
R A gEE B ISR e o R R GRBER 10
ng/L) FIasE L GREEN 2 ng/L) 7 JRE R G hs
HEE, A ANFFEEFACTTI 3 F1 QUEChERS 4
PR AH AR AT 1 P A BN CRAAR RS L 1.1 775D
AT EAAR SR, FR S R SRS R 3R 2. SR ah R
KB, ASERGATIE R RIS 50 89.4%
83.7% 68.8%FH1 22.5%, it Fie HRLFL ik Fr) [mI UL 2 435l
N 98.0%. 86.3%- 60.2%F1 39.4%. FEE A HIHZEL
SR B AEEUE By C AIAEEU/IME: D $RERICR
IR, TR B AL C HIEH C18 IR,
FERR 2 2% 5 (1) [ 0] R 5 ARG AN [FIRE B2 (1R B 5
FRCRIRIG; AEBUME D BT EEHXT R 2, JFE
52 G BR B BRI AR 2R FFEHN 5
mL FEEGREEF 150 mg PSA 1900 mg MgSO, Il
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FAEIUE A REFRFEPURF A BT, TS
BRI BRAREE T AR -

23 BB AN

¥ 2.2 5 PECH ) R AIBRE AR, FEALR
W SR ARBTG5 1 N REAT I E , DA AU AR AR
(y), BUERENRANR (x) ZeflRhErhZk, %450
(DTHRIEFRN(ME), 1t M RUTE SR i (VA 7R
AE AR MRV (2.1.1) AT IR BT VT E T AF ih 26

W (211 WMWK 4. BEHREAE 2.5~100 pg/L
2 J8], e LIS AE 0.5~20 pg/L Z [A) T Py 2 o
AR, MRARFIIKT 0.995. FHHIGFAEH R M
JEA 58 o

ME/%=(%—1)><10 (D

HF, Sm A Ss 5 AR TS LAt R AEF B
REGHF 4 ME>0 B, HLU A AJRIRIRAZ; ME<0, L%
SR F R R,

4 EREFEIERPRAEMZMTERE MHEISTE. HXRY. ERYN. HRMESR
Table 4 Linear ranges, linear regression equations, correlation coefficients, matrix effect, limits of detection (LODs) and limit of

guantitation (LOQs) for clothianidin and sulfoxaflor

oM eir  KMTEE/(ug/L) AR AMEEsf MmxXEAK A% BhRA(ugkg) & EMR/(ugke)
X THE  Y=2712X+5560  0.9964 - - .
v e 2.5~100
Bl Y=1787X-152 0.9994 34 25 5.0
J T Y=1138X+710 0.9968 - - .
P R 0.5~20
BN Y=934X-0.128 0.9988 -18 0.5 1.0

24 FEHEWAEHRfEER

B — 58 VR JBE 1) 2 AR it 8 O AR PR AE A 1) £
TR S P TIE, REREEN 3 TRy
FERIHIR, fREMEN 10 THEO e ERR, S5R IR
4o T P A EE M 7 B TR o v (s HE R 23l
2.5 F10.5 pg/kg, &R 5.0 #1 1.0 pg/kg.

25 FHEWHERERFEEE

7 5 EdBERIENE R ARBEE = R INZKE TR R ER R H
RSD {&
Table 5 Average recoveries and RSDs of clothianidin and

sulfoxaflor under three addition levels (n=6)

febth 2 A% K Fiugke) FHEIE/% RSD%
5 111.20 6.92
" R M 10 88.50 5.01
50 93.70 2.83
1 101.20 3.86
R R h 2 89.90 1.12
10 92.80 1.56

TEAS By g HU RN SUNE H G PR B 2 i JTORE: it s
3 AR CERRPI 1 A5, 2 50 10 %) FRER
EVET, NN 30 min JE 4% LR AP R TR B
BIE, K B IR T S ER AN IR IR T b
B, REMSINECE, SNRIAKCEEATIE 6 X,
BHMSHrERZE (RSD), MELERNE 5. HE S
AFCAE Y, W R R e G 78 R I s 0P [
WRTE 88.5%~111.2%2 (0], FHXARAEMZELE 1.12%~

6.92%2 [0], WA IR AR AT s . R L
2.6 SEFRAE AR ZE R

FEIRATHEXRAI A1) 50 HEIKFG JTAE w4 TIHE
SRR AT GRUSE SRRSO, 320 ARASE: Hh e e AT U e ERL

==
Ho
3 g

A SIS TE AR AVRE o BT A B 2% (A A 2% S5 Ak 1 il
I, #5717 QUEChERS 254 LC-MS/MS il 5 JI 15
AN R B i B R . RE A LYY
JREHFNIL T 7 B B » LS RERZ 0.22
um JEBGTIE S, SR O il - of BB Ryl o » SR F
Waters ACQUITY UPLC®BEH C18 (2.1 mmx100 mm,
1.7 pm) B3R5, HBE ST IEE TR
FNBNZS 2 S W AR, 366 o C e s v Y VR A b
Ve . WEREAE 2.5~100 pg/L CHRE BUIASTE 0.5~20
ng/L) PEH NS R RAF, MR RE AN 0.9994
F10.9988, MEHZLE 5. 10 Al 50 pg/kg (e e e
1. 2 A 10 pgke) 1) 3 MEIIAKT R R A
88.5%~111.2% (8], FXFREMZELE 1.12%~6.92%.
Vg LR AN e B RIS (1 e B PR 2 1.0 pg/kg Fl
5.0 ngkgo FINVEYUREE. RIS R HILELF, #F
A GB/T 27404-2008 (S50 = 5 4% G & EAL RS
WY PIERIAREER, BT R T SRR R I i g e
e g ke B B RS 40 B o

BH bk
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