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Determination of Sulfaquinoxaline and Diaveridine Residues in Eggs by
High Performance Liquid Chromatography-quadrupole

Electrostatic-ion-trap High-resolution Mass Spectrometry
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100081, China)

Abstract: A high-performance liquid chromatography-tandem quadrupole electrostatic-ion-trap high-resolution mass spectrometry (Q Exactive
HF, HRMS) method with mixed-mode-adsorbent-based purification was established for the simultaneous determination of sulfaquinoxaline and
diaveridine in eggs. The egg samples were first extracted by ultrasonic solvent extraction, followed by centrifugation of the extracts at 8000 r/min, and
purification and collection via the addition of adsorbents with different operating mechanisms. The extracts were subsequently dried under nitrogen at
40 C, followed by the addition of 0.1% formic acid-acetonitrile solution (9:1, V/V) to prepare constant-volume samples suitable for mass spectrometry.
An Acquity ultra-performance liquid chromatography (UPLC) Beh C18 (2.1 mmx100 mm, 1.7 pm) column was employed for separation, with 0.1%
formic acid-water and 0.1% formic acid-methanol being used as the mobile phases for gradient elution. Mass spectrometry was conducted in the parallel
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reaction monitoring mode for the quantitative analysis of the target compounds. The two investigated compounds could be adequately separated under the
established chromatographic conditions. Acceptable linear relationships in the linear range, and correlation coefficients greater than 0.999 were obtained.
Standard addition validation at addition levels of 10, 50, and 200 ng/g resulted in average recoveries of 96.4%~106.8% of the two compounds being
obtained, with relative standard deviations (RSDs) of less than 7.1%. The limit of detection (LOD, S/N=3) and limit of quantification (LOQ, S/N=10) of
the developed method were found to be 0.1~0.2 ng/kg and 0.3~0.6 pg/kg, respectively. This method requires straightforward sample processing and
enables a short duration of analysis, while ensuring accuracy, reliability, and high sensitivity, thereby establishing its suitability for the simultaneous
determination of sulfaquinoxaline and sulfonamide potentiators in eggs.
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Table 1 The mobile phase gradient condition
ATE/min - AE/(mL/min) A% B/% H&EEA

0.000 0.400 50 950 5
0.500 0.400 50 950 5
1.000 0.400 20.0 80.0 5
3.000 0.400 30.0 70.0 5
7.000 0.400 90.0 10.0 5
8.000 0.400 90.0 10.0 5
8.100 0.400 50 950 5
10.000 0.400 50 950 5
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FRMEDR . P IES RS YITTE AT AR 2.

% 2 SQX 0 DVD RYBTIE&&1
Table 2 Mass spectroscopic conditions of SQX and DVD

WMLt REGEE/min - —&BF/(ml2) —ZR&T/(mlz)
SQX 7.10 301.0754 156.0762*  218.0222 108.0442
DVD 542 261.1346 123.0663*  107.9667 154.9465
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adsorbent materials

-
=

a b c d
[E] 4 SAX F1 C18 IRHHALRIERELER
Fig.4 Comparison of SAX and C18 adsorption purification
effects
E: ar RIURAAL; br SAX Hb; ¢ CI8 #4k; d:
SAX:C18(2:1)/44k..
H P 3 1550, $2HURZ FL. ALMN, SLE. NONO
LRI, SQX A1 DVD ZJ5THEEHE,  [RIUSCEfw
fik: SCX FlIl PSA XML& —ERMRCR, H

[FEHER AR ZERR . I &2 SAX AT C18 43
S BRI, IR A A B S R PR
H, CI8 [EARM B FAG 24 1k 7 AR AL A Pt N
TEAE, R A JER 24 B ST ek BIRCRF (R . Rl
SAX FI C18 I AN RN LR & R A TR 4L, 33—
AR E R . S AN B DA SAS B &0 R
A B AR I 8%, e A0 E SAX 5 C18 LA 2:1,
IINEILE] 50 mg I, WRPHRCRIARIR. SAX
C18 X HEHURIB A R A 4 Fos e ANRI LU
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Table 3 Names and types of adsorbent materials

ZAR A ER A242/um
BONDESIL-FL FAV4E A0 REIRB Y ) 200
BONDESIL-SAX IR P A M S 40
BONDESIL-SCX BEfig AR ERAN 3 40
BONDESIL-PSA FEIRAE S N-A R L =l 40
Cleanert S Carb W RAKE 120~400
Cleanert S Alumina-N b B fLAS 150
Cleanert S SLE HEE 150
Cleanert S C18 BIR BRSNS, pspa i 50
Cleanert S Nano Carb EERMRE 10~20
HMCN P YR X2 C.L Lo 20~30
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Table 4 Linear ranges, linear equations, correlation coefficients, limits of detection (lods) and limits of quantitation (logs) of 2 kinds of

compounds
Wwadh KSR/ (ug/L) KT A2 X AH HAEMRLOD/(ngl) £ 2 LOQ/ugL)
SQX 0.6~200 y=98255x-50432 0.9994 0.2 0.6
DVD 0.3~200 y=207651x+60097  0.9999 0.1 0.3

&5 IBEFEST SOX 5 DVD FANEMR R AR EfRE
Table 5 The recovery rate and relative standard deviation of SQX and DVD in egg samples

P 10/(ug/kg) 50/(ugrkg) 200/(ng/kg)
EE(%, n=6) RSD/% EE(%, n=6) RSD/% ECE (Y%, n=6) RSD/%

SQX 106.8 1.7 0.5 98.7 0.5

DVD 97.8 5.1 7.1 96.4 3.6

24 AHMTEHE. HHEBRFEER

SQX 1 DVD DAL RIUCAEL/MREE &, LAE ik
THRUCARARR, IR RA bR 2. S5
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AR BR 5420k P F e A, DB EE>3, W Ty
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FIEEMR N 0.3~0.6 pgkg; 2 FLEMILNETFE.
FRFRE. KR e R ANEE 4 s,
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PR TR S 7E W, BN IIVR EEPATIINE 6
W, 3% EIRAL IS ISR VE R A 2 A A3 72
THE SQX A1 DVD HIs ISR FIAH S AR R 22 o 25
R, FOTRAER. Py B3 ANSIACE R ElE
RILF] 96.4%~106.8%2 8] (WK 5), MHIXTIrEMmZE
N 0.5%~7.1%.
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KA FTNE T T A FEA TR
Py ST, BEHUWSESRAE 40 S ERRE by ALEL S
AR 20 (XS, S5 RRIA, BEALRAENRE
AR RAH SQX 5 DVD B, ShSEIG ke,
8 ISR A HH SQX 4 0.7~15.42 mg/kg, DVD A
0.23~8.87 mg/kg. PRfdt— 4RIt SQX 5 DVD 7E4%
AT B AR .

3 Zhig

ATT R LIRS, TR 2 B
fle, HEAL T X9k SQX A DVD HIRIAIA €51
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