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B E: BB 2T SRR AT - 8 BT % 75 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)ill & Jf iz Frgg s . g il . W Hampl . mhduie . GMEmk . mrimk . me s bk 7 Fsgr
JHIERA LW vk . 3R BRI 7 FOHTEmEE R 254 QG HRI, & —He-N-N R ERE ARt I (primary
secondary amine, PSA) 574k 5, 2% Shim-pack XR-ODS (100 mmx2.0 mm, 3 pm)Zr 5, %50k
FHETE-HRIR TS E, ShbruiE it AR JrIAMR TRy 0.1~2 png/kg, £ 0.5~50 pg/L W 5E S0 I A R 47
LM FR (1P > 0.9995), TEFTVRIN 3 A/KFHRIE TR, 5 ik 0 IR TE 71.0%~117.0%, AR Xk o O 2 A
1.8%~11.2%. 45 %77 ILERG . ISP, BRI L AR 2 5% B A 7y 2 i 2K .
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Determination of 7 kinds of neonicotinoid pesticide residues in pericarpium
citri reticulatae by high performance liquid chromatography-
tandem mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of 7 kinds of neonicotinoid
pesticides (thiamethoxam, clothianidin, thiacloprid, dinotefuran, imidaclothiz, imidacloprid and acetamiprid) in
pericarpium citri reticulatea by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Methods Seven neonicotinoid insecticides in pericarpium citri reticulatac were extracted by acetonitrile and
cleaned up by primary secondary amine (PSA), respectively. The samples were separated by chromatographic column
Shim-pack XR-ODS (100 mmx2.0 mm, 3 pm), and determinated by HPLC-MS/MS with external standard method.
Results The limits of detection for all pesticides were between 0.1-2 pg/kg. The calibration curves had good linear
relationship in range of 0.5-50 pg/L with the correlation coefficients more than 0.9995. The recoveries were
71.0%—117.0% at 3 spiked levels with relative standard deviations of 1.8%—11.2%. Conclusion This method is

simple, accurate, and well reproducible, which can meet requirements of pesticide residues detection.
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U, A R S5 Tk, A AR 25 A
ME, w2 AMEED . T HE SR, R,
FIRERRZ, G R ARG . B . TR WK
WK MRS IR, RERZGREZE, bR 2k
B I, BBz AR 255 B Rl R4 52 AT O3 . BT A
B2 A 24 2 2 0L 5% HhL A T 25 2% U =2 5 5 U AR e ) ),
Je I S5 AN A e A RO R, Tz
FAO AT, AR I F R o s B iR
R, 5 50 T R B R T MR IS A 24 1) ke B O A B
R HHT, A s i AR s AR 24 5% B A D vk A
AR - B B I (gas
spectrometry, GC-MS) . 5 %0 AH €5 1% 7 VR 3 30 A £
Wwo- B B BT 3% ¥k (high
chromatography-tandem mass spectro metry,
HPLC-MS/MS)""%L fif HPLC-MS/MS J7 2 [FI 3 R i i i,
JEHT AR AR 25 5 B H ARSI B 2Ok . A T
R A 24 5% B A I O vk R R B X B SE L KCR L AR
BT A U, IR Y 6T R R bk 2 8% B A
WU 5 9 A AL 3 T A A 24 R 1Y B R e R 2
(2020 fR)A 251 A 25 5% B I AH DG G I ik, (HZG Ly
R J5 i o — s S ARSI 7 vk, XF SEBRAE i A£G
I S AT VRN A S IE o TESEPR I TAER & B, T ey
BRI S A, LR SRS A I B 235 SRS e R, AT REAFAE
RN T N, 7EC A BEFESER B, ARBFRER
JH v AR €2 3% - B BB S 3 DU 5 R B2 v 7 OB MR 2
iR i, 454 QuEChERS YRR ALIREEAR, JExi i
PEATRCHEOUAE, LA R B rh R MR S A 28 5 B 1Y H
K $ i 2 2%

1R 7

1.1 NE5RF

AB 5500 HHEKFTiEAY(BCA ESI Al APCI K, 35 [ )
Y RGN WD), BHE LC-30AD WA (A3 (H A 8 it
25 H)); IKA KS501 fiigia4i % a5 (72 E IKA 22 7); Turbovap
RAWAAL(EE Zymark 23 F]); TDL-40C B.0HL(_E L
ERHFALAR ), Cis NHyo PSA W3R R HE A4 SRR
2wl

o Al TR Ry 23 1 AR B2 2 AR i B2 G A Ak B e

chromatography-mass

performance  liquid

BN -

WE R | WE R WE Rk R MERR L Ik O
WE PR A 25 bR E W) BT (46 BE R T 99.0%, 1 [ Dr.
Ehrenstorfer GmbH A /]); M. HEE . (ks EHE
TEDIA A A]); SRRE (R4, R R HAL =10
PR FD); SERFHAKC ALK

TERR FRIDGE R 25 hn 5T, P PR B A, I
BT EE SN 50 mg/L bRAEV R, G s A it 55 ST VR A
BRI E N 0.5, 1, 2, 5, 10, 20, 50 pg/L &R
IR R HET W -
1.2 SEWAE
1.2.1 #HoarasE

FHR ALK PR R R S I Tk AR, RS, B=%
i, SRAEGE SR 3 048R, HbRichRi. AR TR
SERREUEESD 1 g T 50 mL 204, LA 1 mL /KA1 10 mL &
i, TR e FARFESRIR 30 min, DL 4000 r/min %5380
3 min, B 1.0 mL E35W, MA PSA HZFf5 100 mg, %R
¥ 1 min, L4 4000 r/min $553 B0 3 min, B iR, A
0.2 pm JEREIT U8, FHALER TR TN E .
122 MBELMH

(1)VBAR 35 2 25 1

Shim-pack XR-ODS f{{%43(100 mmx2.0 mm, 3 um);
WEhAH: AR 5 mmol/L ZFRE/KIF, B A ZNi; 0~0.2 min,
A N 68%, B N 32%; 0.2~1 min, A H 68%~58%, B H
32%~42%; 1~3 min, A N 58%, B 7 42%; 3~7 min, A & 95%,
B Jy 5%; ¥Ri: 0.3 mL/min; MEFERE: 2 pl,

Q)T A

FH, 5% 2% B T~V (electron spray ionization, ESI); FA3iJr
Ao IEEFHEE; K=t 2 0 (multiple reaction
monitoring, MRM); BFIEIRE: 550 °C; SAA: 35 psi;
ZAL S 60 psi; HHENINF: 60 psi; TS 7 psi; B TmE
FHLE: 5500 V; ATTHUE: 10 V; W e 7Fn b i 2
B 1.

2 HER5HH

2.1 UERSHHMK

AR BT 24 256 & W i Ak 2 4 ST, R
HLIBE 5 IE B T4 7 FioE AR 25 iR AT — 2 —
FFE A, ARRE S ERRAY 2 X e 1 i
X, FOCAL A B I E SR, SR B A AR S 5
W 1.
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Table 1 Mass spectrometric parameters of 7 kinds of neonicotinoids

A 2R HEF(m/z) FETF(miz) EEH IRV AR g/ V I HL /Y

211.0% 18 15

€ R 292.0 60
181.0 32 15
132.0* 19 3

158 M 1 250.2 35
169.1 26 3
126.1* 27 6

WE I b 253.1 52
186.1 18 5
‘ 129.1% 16 17

W e 203.1 80
113.1 15 16
181.0% 20 12

S E IR 262.0 47
122.1 41 11
175.0 26 13

AL 256.1 60
209.0% 23 13
126.0* 27 11

e R 223.0 70
99.0 47 11

Ty 1o

LI AT Poroshell 120 EC-Cg (100 mmx2.1 mm,
2.7 um)#I Shim-pack XR-ODS (100 mmx2.0 mm, 3 pum) 2 i
RS ISR 7 FOBTRIESE R 25 Sr R, 45 R
X7 FlETEEE A 2 TEIX 2 RS ) G AE EAE AL 4
BEIRICR o VR H A G T AT ) R T At A 2 A 245 55
ORER I ), FLUAE RS2 R i PR 505 Bl sl AR 0 A LA 1
BIUG FETREZ M AR, R R sl CIE W, TR shAH A
BLEF FEBITE 30% LA I, PERERERT 1 pl i, mkHuUie iy
OIS R A RTIEY i, (G REsE, HAXFR. KM
SEREVRIET, A2 (kg R TE, 45 AL BRSO, TEl
FHBGEAT HLAH 26 FBIRE 32%, KR FHA/IN B
(5% AT AL, A M T @it e, skl
0 €5 3 I SR AR X AR, TR R A E A5 AR, IARAE S i €
TN E 1,

3.6e5
&
i
bl
‘]21
=

0.0

1.0 2.0 3.0
5 [E] /min

B JnbReE sl B €% K (50 pe/kg)
Fig.1 Chromatogram of spiked sample (50 pg/kg)

22 MR ARRK

PREC S R A T . A R Y,
PRI 3 PR B A AL A JURE i e (9 5 BR A 24, SRR SRE T BE
Ze TR RO B, WEE, 2. CIRETR.
R A 45 MLV 7R A 24 3 R G T Y A B BB 7, SR
P2 TR R 1 SRy B IBCGA TRV B, i v 4 R T 25 ) w3 4
W, AN gR Tk 0k, TR A REVE SR BOA ], B
AT AR IR . B . AR, WO g Tk
Bl Bk, SC03EFH 2 VR DR IUA R, 4R
5. 10 mL ZJiF— K EHARI 1 mL AE AT THHL; 5E
SR 10 mL 2§ 1 RSEHUS, BUS mL Ff S B 45 )5 P
etk HeA 3 RO ERICS R ACR . R S mL 20 1
AR, AR 2 1Y IR 3 AR 1k 5] 60% LA |

SCEIE] PSA| NH,., Cig WERRRIN Hog e R 47
SR, Crg XRESL AR B2, FERE XS BAR L S 5A
WERRA I, AF ST AL B F 262.0/181.0 T-HE4), ANk
EENGLVER, W 2. PSA FI NH, PEBAHR, HLECR
ZESFAK, HRRERAF I KBRAES LT 20T, ULF 3~4. 9250
SR PSAVE AT, A P 5 V0 o T 5 et B IE
b, 46 3 A3y SRR RBUE, ADF5EEER 10 mL
CIE—UARIUR, A 1 mL A S BRI E
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Fig.4 Chromatogram of blank sample cleaned up by NH,

1.0e4

0.0

23 FIRESR SR T Cos T4 1 MRM . (0,35 %
Fig.2 Chromatogram of blank sample cleaned up by C;s

Te4
()

Oe4

25 [RE AR R T PSA B4 AL Y MRM (5335 %]
Fig.3 Chromatogram of blank sample cleaned up by PSA
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8] /min

3.0

3.0

0 05 10 15 20 25 3.0
Bif [A]/min
25 FIRE SR NH, ek 8, 132 ]

K 4

2.3 BB HHRR

3
VA

S e I, 0 A5 W B O 2 3% B
SO RSN, AT X0 A 6 ) O A 9 5 A ]
o TR oty R X S e 0 e ORI X 1 A AR

HRCR A, SZIR AR P AL 2 VR S 3 R A 64 2R )
W BE BB HEVA T TN R, IR L B R A 20 AR
B 4 0 s o 7 PR o R 8 ) A o A T A, R
FH t A 30X T 3R AT A b el R 201 T I 2 1 25 5 EL R, 2 Al
LAEEWBAESR, AR ME(%)=A/Bx100 (A, B 45
Shy B SO B B 5 2 R0 v AR 1 e g A A A R
AL RN, HRE R 10 pg/L AORE S L TR0 LR 2. 4551
IR R e ity IR SO X b 0 19 i 1 A7 A [ 2 2 ) o
BN o AR S X I R 5 R S R, M B SR T S R
F B TR R 2R 301 T
24 ZMER

FESDE R IE R, DL ek, PSS (PR
TR 0.5, 1. 2, 5. 10, 20, 50 pg/L IbRE TR
T TIE, LASMAT A0 T RO VR BE AR LR PR [ H, £ 314%
EEWIRLIERIA TR, Wk 2, BALEYITE 0.5~50 ng/L &
HV RN R RIF, HCREKT 0.9995.
25 EERSHEEE

T3 R AR B | ORS00 LA 2 R S RT3
A SRR, RIEARZ AR R EARE GB 2763—2019
(B LEEFME B PRI RIRR R ) h R
TERIAR 7 S AR P A5 BT AR AR 24 1 3 B8 B o, X AR B
A BRI SR, o [ 2 AR R B 0Tt A A G AR 24 PR
TEIER , AW LA T BRI B T 0.01. 0.05. 0.1 mg/kg
3 ANMREE, HEATAS PIRE SR I DR I, A KPR
FEHEAT 6 A AT E o AR B O vk 0 [l i R
71.0%~117.0%, #H Xt 45 1 2 (relative standard deviation,

F2 THIBEERANOERZNEIEEE, SMXR. RHRMERBN

Table 2 Calibration curves, linear relationships, limits of detection and matrix effects of 7 kinds of neonicotinoid pesticides

RSD)H 1.8%~11.2%(IL3% 3), FFA+riE GB/T 32465—2015
A2 A3 AT 2 B AR DR P9 3 o B s ) Bk ) Ak 245k
BA 43 B R AR S R T

IEHW ¥ B F J5T
R 2R Kt MR/ (ug/kg) LN /%
LR AR FREL LMt FAKRFREL
WIE H g Y=6.97x10*X+8.35x10° 0.9999 Y=4.45x10*X+1.03x10° 0.9999 0.2 67.1
I H Y=1.53%x10*X-1.76x10° 0.9999 Y=1.07x10*X+3.47x10° 0.9999 1 70.0
S H Ik Y=2.40x10°X+8.15x10* 0.9997 Y=2.46x10*X-9.68x10° 0.9998 0.5 9.6
Wk e Y=7.54x10*X~1.14x10" 0.9999 Y=3.07x10*X+1.64x10* 0.9999 2 43.6
SAVEMR Y=2.35x10*X+4.80%10° 0.9999 Y=1.80x10*X+1.24x10* 0.9999 1 80.7
M, H ok Y=2.90x10*X-4.41x10° 0.9999 Y=2.24x10*X+6.90x10° 0.9999 0.5 88.7
g H fpk Y=2.15x10°X+8.05x10* 0.9995 Y=1.45x10°X+3.76x10* 0.9999 0.1 69.4
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#*3 EWERMIRER(N=6)
Table 3 Results of recovery experiments (N=6)
IR B 0.01 mg/kg 0.05 mg/kg 0.1 mg/kg
R 4T /% RSD/% I /% RSD/% Ml /% RSD/%
g 75.3~99.2 9.7 76.6~89.4 6.6 77.1~100.0 9.5
WE th 88.8~115.0 10.6 84.2~96.0 5.4 76.9~93.3 7.1
WEE H bk 88.3~117.0 11.0 74.6~97.2 9.9 83.7~88.8 2.2
wk L JH 71.0~95.9 10.5 78.0~90.0 6.0 77.0~94.9 9.5
SAWEML 79.8~98.8 8.0 76.6~94.4 8.9 71.0~94.2 9.6
A H bk 74.2~99.9 11.1 81.6~94.6 7.1 71.0~97.0 9.9
IE H ok 73.9~95.7 1.2 86.0~89.6 1.8 73.7~94.2 8.5
2.6 BEIR T R AZ AR B I 1R, IEA PR 7 RlopT RS A 245
BB RIERIR Iy 0.5 gL, Sabeminmmry, .
LT g BE SR SEPRUSIR AT AT A b BRI A, L 3 fi5fenge BB MK

FE(SINYH S AAL A W 0 AG: PR, 453 AR B 2 A 24 A 1 PR
W2, FTIERR R 0.1~2 pg/kg, 5 EAIESR
2.7 EPREESNE

KA BT ST W i, e T A 2 AN A [R]
HEA3(2013—2020 4F) 13 ANBREZAERL, A 7 DR LS
HOBRBRARZ, 43 A g | nfk ek BE HUBK L ME U
X 4 P 1 P 2R, HAREIL L 4.

®4 HEHREMER

Table 4 Test results of commercial samples

R Z5UE /(ng/kg)
B
WE R RN Itk E o fie

C2016 3.8 1.0 31.7 183
C2017 42 2.7 / 13.1
C2018 22 / / 6.6
C2019 / 139 4.4 /
S2015 / / 3.4 /
S2016 / / 10.5 /
$2020 / 103 / 6.4

3 igSite
Wi R Bf 28 CIEHEHL, PSA WRBHTIAB IS, SRR AL

TRORH (L33 £ EOC B P A T A B AN 5 o 45 3R B BRFE 0.5~50
png/L MEJLE A RIS R, kiR 75

71.0%~117.0%, AAXIARUEN 221E 1.8%~11.2%. %5 IR
MR RO ERES, Jrik i IR 2R
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