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QuEChERS

HAHERL
(B Ll AT e B DO H AR R S5 HE T Hpo, il 528500)

 OE: B @RG-SR TTERENE G P RIS SR RE 7 ARENRR A Ak
FEM & O EHEEL, QuEChERS it —¥h, &0 EHRARARKRZRIET, il VIR shHEig. M
5 mmol/L LRV I VE R i shAHMEA TR0 BE VR, Poroshell 120 EC-C g A b i i or &, AR T
1% 55 %5 1~ (electron spray ionization, ESI-)FIi%E i b Wil (selected reaction monitoring, SRM)R U %E, ¥R
WA IR HE RN £, AMPRIEE . SR A HIATE 8 min WEEAL 7 Fl B &I 0 B hT . 7 Rl B2 7
1~50 pg/L 1B Y HA RPN SE R, AR BN 1P KT 0.996. [FISCRTE 82.7%~117.8%2 1], M At i
22/NT 9.9%(n=6). &I LT IEAEANHTAL IR L . RS . REL. WIS S E G E bR SRR R
ST P2 R

KA QUEChERS; FR0BM (1 - IR BT ik, G255 Wi

Simultaneous determination of fipronil, chloramphenicol and other 7 kinds of

pesticide and veterinary drug residues in eggs by liquid chromatography
tandem mass spectrometry with QuEChERS

HUANG Mei-Hua"

(Foshan City Gaoming District Agricultural Technology Service and Popularize Center, Foshan 528500, China)

ABSTRACT: Objective To establish an analytical method for the determination of 7 kinds of pesticide and
veterinary drug residues including fipronil, chloramphenicol, etc in eggs by liquid chromatography-tandem mass
spectrometry. Methods The sample was extracted with acetonitrile and purified for a further step using a Quick,
Easy, Cheap, Effective, Rugged and Safe (QUEChERS) method. After centrifugation, the supernatant was taken and
evaporated with nitrogen until nearly dry, the residue was dissolved by the initial mobile phase. The purified liquid
was separated by the Poroshell 120 EC-C;3 chromatographic column with a gradient elution using 5 mmol/L
ammonium acetate solution and acetonitrile as the mobile phase. The mass spectrometry was carried out by
electrospray ion source (ESI-) and selective response monitoring (selected reaction monitoring, SRM) mode, The
initial mobile phase prepared the standard curve and quantified by external standard method. Results This method
completed the separation and analysis of seven kinds of target compounds in 8 minutes. There was agood linear
relationship among the seven kinds of agricultural and veterinary drugs in the range of 1-50 pg/L (relative coefficient,

r2=0.996), the recovery was 82.7%—117.8%, and the relative standard deviation was less than 9.9%(n=6). Conclusion
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The method is simple, efficient, sensitive, reliable and can meet the requirement for simultaneous determination of

fipronil, chloramphenicol and other 7 kinds of pesticide and veterinary drug residues in eggs.

KEY WORDS: QuEChERS; high performance liquid chromatography-tandem mass spectrometry; pesticide and

veterinary drug residues; egg
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BRI M Th A, 51 AR AR M RIVEM, Har
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55 250 SR HUE W RIETA S SRS, s
PR S PR TERS ;. GB 31650-2019 £ 548 4 [E S bR i
P R R R ) PR, PR & AL A R
BEMBEARRE, EEPAERH.

SFENH 16 R REXSE SAF, JSERRIERZHaE A
A, RS AR IR AUE o SRCRUE AT A K Bk L AL,
Bl A28 Ry xt N A vh BE Rtk i Akt el
I, G KA AEVE T 2 & A S Al T S v A e R
& . FURIEHEE . FCRIEI 3 A, HiX 3 ARG
BEME B TR IR0, SR B0 5% B o e i B 3
R 2 A0, DUSRCR G 2R, s 8 rh R I i ek
5% BH B i, [ PR 3 8 2% 51 4 (Codex  Alimentarius
Commission, CAC)Fl H AN ¥ F1] 4% . 3¢ EIM AR itE . RKEAAH
SRR R EIELE ST B 0.02., 0.03 F10.005 mg/ke!™; T FEfHY
GB 2763.1-2018 { (L A & FE AR ME 12050 TP E FIAG S 43 Fif
R KFREABR R ) PILE A 0.02 mg/kg.

H ARG 2R SO R R S B R B2 R R Y
WMo VFZ, AnsKIEE A AR k), A s i = k
TR TR0 T DS A5 B TR o s I Tk L M g
X EE 5 G A v R g T A 2 % B R A R
/b, IR BE A AR € 3 R 5 1 a1, A A A YA £ 3
FREC TR (X sy vk B — e AR, ORI e
B2 EZGERE, [MBHNE SR TR ARG S AR
A B2 5% B T AT LA D RGE . Rk, ASHIFFESR A4 i
[T RE 2 I 5 VRORE €0 15 F JD6 BT 357 ] Al s 38 2 v )
g XL SR EREE LY, SEERE A
THTAEERE AR, DU o U 5 A R AR B2k
P ) M A SRR -

2 MRERE
2.1 S

Thermo SCIENTIFIC UltiMate 3000-TSQ ENDURA
(VAR 8 1% - ST 05: FAY) . ALLegra X-15R ¥V & B0

(Z2[# Beckman Coulter 23 ]); MS1 R GRS (FEE IKA
3 wl); AL204 HL R (Bii 1 Mettler Toledo 23 w]).

SRR . U UG . SR AR 4 Bh A 24w
HEY R [HE 4 1000 pg/mL, b T ER 8 5 hr e B A 56
WA CRHEY], JE R (L 99.5%) . IR (Ll
99.0%) . P JE F (Ll BE 99.0%)3 Fh 25 bR ok i (18 E
Dr.Ehrenstorfer 23 7).

Ol W, ZROBE. ((i%al, 7EE Merck 24 wl);
FALEN . JOKRBRRR I (AT at, K R AR ),
15 mL QuEChERS L% (N 400 mg PSA, 400 mg C3EC,
1200 mg Jo/KEREREE, £ Agilent A F]); 0.22 um (3
E Agilent A r]); 25 %E HAK ARSAIK(ZE Direct-Q3 A4l
K 7%, 32 E %I Millipore 23 #]).

A MR
22 ELWHE
221 R

AERE I BRI ECH: AR ERFRE 10
mg WEER . WIER . FUREHREN, HRERREE
100 mL, FC/ 100 pg/mL FIARIAER I, -20 °CLRAE . 4351
FH B WO 100 pg/mL PIARER R FE R 1 pg/mL
E] SRAR ARG £, T8 TF-20 CCRIVKFI F~-1F o

TGS 4 PR AR A BCH): 33 O TR
#1000 pg/mL FIARMEE IR B 2 1 pg/mL B RARMERE B,
I B F-20 CCHIIKFE -7

IRHERIIR 7 R 1 ng/mL AR EZGFRERTIR 1 mL,
FAZJERBZE 10 mL, BLAL 100 pg/L IR SFRIER T, 4 °C
1R

PRy £ A EC ) W04 U Sl AR TR G b TS TR
BZ 05, 1.2, 5,10, 20, 50 pg/L,

222 AT

TEBIFRIBL S gCRE I 2 0.01 @) H A A HE 5T 1
XA E] 50 mL AL T, TIIA 15 mL 2 0E, Wik
IRA) 1 min J5, BE%E4E%% 5 min, BIA 1 g S4L5H, 4 g oK
WREREN, WHEIES) 2 min 5, 10000 r/min, 4 °CE.L> 6 min,
W 8 mL 3% % 15 mL ) QuEChERS b H, iR
IR~ 30 s J5, 80000 r/min, 4 °CE5.0> 5 min, WH 5 mL [
R EBEI LG, 40 "CRAMRZEIE T, 1 mL MRIGRTR S
AR, 3 0.22 pum JEIS EALINR,

223 RAEE-EFAE ST
WA O3 450 (A3 HF:: Poroshell 120, EC-Cjg i
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(2.1 mmx100 mm, 2.7 um); A3t 40 °C; Jis/iAH A 27 5 mmol/L
RIS, WM B AN . BRI 0~3 min,
30%B; 3~6 min, 30%~90%B; 6~6.1 min, 90%~30%B; 6.1~
8 min, 30%B, 5%, HiHN 0.30 mL/min, #EEEEN 10 uL.

% A5 B IR N HL T 88 55 2 F U (electrospray
ionization, ESI), >R & F AR ERE . BB HIE:
TR 3000 V; B 27 Arb(FEER ALY TE R 445
£i7), WIS 2 Arb, BRI 0 Arb; 55 FAEAE IR 270 °C,
WG 300 °C; FH = Rk 428 K0 M AR 5 (selected

reaction monitoring, SRM),

3 HREHR

3.1 BESRIEEHMK
3.1.1 RSt ie

XPHEESN 1 mg/L 1 BRFRA SR HES W LA Full Scan
Q1 Bk TR F I, RAMAE FELE, EEES
A HARE ISR F AR 7, e +E, —%
AR Y0 F B F . RF Lens HUEGHHBEEHEIE). CE
HRERE), WETE TS5 FEFiE, LL SRM BT
10 pg/L B 7 FhA B 2R AARMEE RO T, TR S
B 1,

®1 THREAHNRIESY

Table 1 Mass spectrometry parameters for 7 kinds of pesticides and veterinary drugs

FFe latt?] PREAE/min - WetE BEEF(m2) FEF(m2) fill4E A/ vV FEEEHRE/V
1 HIER 1.14 [H A% 354.1 185%, 290 19.3, 10.3 155, 155
2 WA EH 1.91 % 356.1 185, 335.9% 18.5. 10.3 133, 133
3 AHR 2.16 R 321 152.1%, 257 16.1, 10.3 139, 139
4 LU 7.25 % 4372 2519, 329.9., 331.9% 249, 125, 12.8 135, 135, 135
5 T 7.34 % 388.9 2819, 3509, 352.9% 30.9, 10.3, 10.3 133, 133, 133
6 LR 7.48 % 452.9 281.9, 4149, 416.8* 26.1, 14.8, 14.7 164, 164, 164
7 TR AR 7.51 (% 420.9 263.9. 3829, 384.9% 269, 103, 10.3 122, 122, 122

T NERE T

3.1.2  &#EFFRA

AR T K- . CBREK - K-F B
ORI - AL 4 PR SR L& %t 7 Pl 2425 064 74X
RN, LA 7 LAY IR TR AR L AT R
o, REUEE., &5REAMN: SRACKEHORsIMHLE, F
FEVE R B, 7 Rk A P 0% H e i ) S AR SESR , S %
HER . BAREH 3 PRS2y sse Rk, st . 96
HURH S | SR U I 4 FhR 2 i TE AR LR R, 1
AR HXRR, SK-CERMA AL, R mREKE
W-CIEHA TR, ARG 3 P2y T 5y, R
BRI, ASBIFSER I 2 BB K W - 2 1 R i sh A
X7 PR B AT AT, TR TR LA 1.
3.2 HIALIBEEL
321 REEAFHKA

A 245 5% BR RGN A T Ak S 56— B R T 2 I A SR 4R B
FIUN NY/T 761-2008 { BESEFACRPA YL . AHLE . U
i Hh 2 T R 5 PR R R 2 2 ak B s ) 1), T2y
5% BA R R AR BGR — A R T . HRE . O, X%
Frh A E R LRGN Z R 4 B, W GB/T
20756-2006 { AT BHPIALIA . FERERIK =M P EEER . B

R R FN R JE 558 0 DI JROAH (6% - FR DTS )
U A7 R 2GR, kst rsy, B a6, ik
HIFFAEMA LIERRBGAHT 23 A— 22 52 17K DA S 42
RIS RSTGARRM T 2. ZIREE . KR
XGEP IG5 EERF 7 PSR R TIREL, 52
BRI S5RACIEENRBGAELL, 8 ORI
FEF, $REBORS AR, RERMZRFEITHEME R Z,
TEMFAM R Z . AT BEH TRA LSRG XS ERE &
ARG AIAS B, LWk, ZIER AT LIS R
G, EEHIMAKTEMCIE S RAnA LML, 7 fhfe &2l
FnbR s e i, HAREE W3k 2. Bk, A% ES
A R BRI
322 AEHEL

FBE PR 2R B BRI T vk 2 R E O bR
KA, oA o T R A A O T LR B, A 1R
FHAT AR ZE U i o AR 7 15 R P A B AR A TR 324 7
Hab, HARRCRE R, BRI, HFEME R
3.2.3 R BT G R

284 AR ZE UG AR VG 0.22 wm JE RS BV AT
PV (5 R I BT A2, HI2 R T I B AR R D 4
K 100% 6, WFRREER T A, 1A b B 5 Hh e i) 4
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HE. WIER ., FURCHIERTE ., WX, WE 2. 5
Ab, FAERIEN 3 FEAE SN UGS 4 MR 2r
{55 EH/MRZ, A0SR 43 0 AH A8 BOA L IS B AR
FE, JCETRE SR ETAL B A AT AR R R, R R A
BRI Y R, RHERESY, WE 3, A7
FAEGALE S mL b A SR EE T, A 1 mL
) e G SN AR S A 1) 2 EA T T R A A vy [ s e 4 TR
RV
33 FHERGMTEERE TR

BEdl 0.5, 1. 2, 5. 10, 20, 50 pg/L 7 MBS, 4
ARG, LAERER I X(ng/L) A AR, WEmiA Y Sy

PR IR HE 2R, T KRR R, DIEME N
3(SIN=3)FE 4 H BR (limits of detection, LOD), {51kt H
10(S/N=10)31% & & FR (limits of quantification, LOQ), Z4H:
L3 3. fHER 3 AIAN, 7 Fife B2 BAG RATFIERME:, AHOCREK
r2 KT 0.996, ERBR N 0.3~1.0 pg/ke, AT L E N SIS
SR RS2 AU R AR 5k B il oK
34 [EWEKIEEEXE

Fi¢ 2.2.2 Jy AR, MBS IElsL s, 7 Rk 254 4y
o3 AN BRI EE s A bR [T e 82.7%~117.8%, AHXTAT
W 22 (relative standard deviation, RSD)A 1.1%~9.9%, H.
I 3.

100 1.14 100 191 100 2.16 100 725
80 80 80 80
i} i i
%( 60 LE 60 é( 60 % 60
= += += =
24 E407 z 40 g4
20 20 + 20 20
0.48 0.98/ 1.311.62 2.00 0 114 45 2.10 2 57 141 1.79 | 1247.642.95 0 6.37 6.796.95/| 7.54 7.85
05 10 15 20 1.0 15 20 25 1.5 20 25 3.0 6.5 7.0 7.5 8.0
[+ [&] /min 5 E] /min [ [E] /min [5f 8] /min
100 7.34 100 7.48 100 ¢ 7.51
80 80 80
G il
% 60 g 60 %( 60
= = =
= = > L
= 40 = 40 = 40
20 20 20
0 6.456.70 7.01 |17.45 7.86 6.756.96 7.23 117.58 7.99 _ 6.877.03 7.37|7.68 7.89
6.5 7.0 7.5 6.5 7.0 7.5 8.0 7.0 7.5
fi5f ] /min fisf ] /min it ] /min
K1 7 R B2 i g
Fig. 1 Chromatograms of 7 kinds of pesticides and veterinary drugs
x2 AEHREGH(Z B/ BE+K)BIIR IR
Table 2 The results of different extractants(Acetonitrile/Acetonitrilet+water)
Lk ZIE+K
Fas ol Wy 3% /0 20
& [l 2/% RSD Bl /% RSD/
0 1% - %
1 2 3 4 5 6 FiE 1 2 3 4 5 6 FE
HER 84.3 87.8 76.2 81.6 829 835 82.7 4.6 85.6 89.4 80.5 78.6 863 819 837 48
FRE = 106.0 103.5 108.1 102.8 97.9 116.6 105.8 6.0 102.9 104.1 98.2 93.7 97.5 1058 1004 4.6
AEE 1244 1233 105.6 120.1 112.1 1214 117.8 6.3 110.2 1214 116.5 113.9 1224 115.6 116.7 3.9
S 844  86.0 91.0 82.0 919 904 87.6 4.6 85.9 872 926 88.6 849 90.7 883 33
WG 829 857 91.6 823 83.8 95.0 86.9 6.0 91.5 85.6 90.7 84.1 887 934 89.0 4.0
FHE 85.8 927 89.9 91.0 89.8 89.6 89.8 2.5 84.9 82.7 894 914 937 795 869 63
TR 93.1 99.9 92.1 95.6 925 92.7 94.3 32 98.7 94.6 864 872 951 958 930 54
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RT: 0.00 - 8.00 RT: 224 RT:0.00-8.00 RT 217
100 207 100 - . e
C %g;%: C %@i
80 F 1.98 - 80F
60 F 230 60
40 % 2.32 a0F
20 % 2.40 20F
ot 2.59 0 - 1.64 2.29
RT: 0.91
100 - 0.99 100 — RT: 1.14
0 F 119 &R EOHIER
N w OF
ﬁj o 1.23 £ 60F
= 40F B F
= E Z 40F
20 F o
oF 1.341.471.942.14238  3.07 20F
oF
RT: 1.86
100 P 100 RT; 1.91
C A o ™
80 | o ORORREE
o S0F
60 £ C
E 60 £
40 F o
. 40F
20 F c
0:||||1||||1||||||---|- NI DR T A 20;
0.0 0.5 1.0 1.5 2.0 2.5 3.0 OC v v v v v RT:238, , |
i+ /6] /min 0.0 0.5 1.0 1.5 2.0 2.5 3.0
[ [8] /min
B2 o 0 kon; B3 TE BRI AN
Fig.2 solvent effect Fig.3 Elimination of solvent effect
R®3 TMEYNEER. FHEKER, BEEN=6)
Table 3 Limits of quantification, recoveries and precisions of 7 compounds(n=6)
. - 1.0 pg/kg 2.0 ug/kg 5.0 ug/kg
ey oppE ) MRFRF BB EmbR
r®» Nug/kg) /(ug/kg) [l /% Bl /% B/ %
RSD/% RSD/% RSD/%
HER Y=6.293%103X+5.921x10 0.9983 0.3 1.0 104.1 9.5 82.7 7.2 86.6 2.3
e Y=8.271x10°X-3.45x10 0.9982 0.2 0.6 1028 3.7 1058 22 91.3 4.0
AER Y=8.274x10°X-2.628x10>  0.9991 0.3 1.0 1055 9.2 117.8 8.9 946 49
TG Y=3.405x10*X+1.222x10*  0.9967 0.1 0.3 88.3 9.1 87.6 49 87.9 5.2
TG Y=1.003x10°X+1.624x10*  0.9998 0.1 0.3 88.8 4.7 86.9 5.9 91.2 1.1
TG Y=7.173x10*%+2.152x10*  0.9987 0.1 0.3 96.5 9.9 89.8 24 87.6 1.5
T, H I AR Y=1.184x10°X-7.561x10° 0.9978 0.1 0.3 93.6 8.4 94.3 33 85.5 7.0

T 2 WIE ARSI AT T T O MER B L R 0.005 mg/kg.
BE L R Y AR A 2558 BR A BT 2k,
Hh Rt S FLARI P ) R e, R R R e BRI
F GB 23200.115-2018 { & 44 E S5 AnE A8 R
FHAE IR B e WA @S- TS )

3.5 SEPREESNE

RHAT X R AT 10 G 3G HAE Sh HEAT R,
B LB HPERE b o
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