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B E: BR 87 & 0K A 7% - 8 BT 3 75 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)[m] B 72 39 i ffy ik frie e . FRAEURIE SR BT B 1k, sk FEMMA G 2 IR
$RHL, LLCJEA 0.1% W BR/KIS WO A T i fa, I CBE 2 WOBEAR, o i8IS 1T TIR0ME 53 £ 0K o 5
S E, FETRR PR MEA R MR B . B55R 0.5~100 ng/mL (143 J2 0 BT P filf g s I | FFY 4075 e €0 3% 06 1 L
UL R RAFLMEASE, MR RBAYRT 0.99; Jrike RN 1.0 pg/kg; MSHRMIAE AL FPREIZMENE | FH 4R IEAE
1.0~200.0 pg/kg AN A3 [0SR TE 66.3%~97.5%2 0], LRI AR R R E G 22 2/ T 20% 58 1%
J5 1% DR R R A ISR, H IR S B AT, 0 A P A2 5 R A DGR R .
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Simultaneous determination of sulfadiazine and trimethoprim residues in
chicken fat by high performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of sulfadiazine and trimethoprim residues
in chicken fat by high performance liquid chromatography-tandem mass spectrometry. Methods Samples were extracted
twice with acetonitrile, dissolved in acetonitrile and 0.1% formic acid aqueous solution as mobile phases, degreased twice with
n-hexane, filtered through a membrane and used for determination by liquid chromatography tandem mass spectrometry, and
quantified by external standard method with matrix addition. Results In the concentration range of 0.5-100 ng/mL, the
chromatographic peak area of sulfadiazine and trimethoprim showed a good linear correlation with the concentration, and the
correlation coefficients were all greater than 0.99 and limit of quantity was 1.0 pg/kg. The average recoveries of sulfadiazine
and trimethoprim in chicken fat samples at the addition level of 1.0 to 200.0 pg/kg were 66.3%—97.5%, and the relative
standard deviations within the batch and between batches were less than 20%. Conclusion The recovery rate of this method
meets the requirements for residue detection, and this method has good reproducibility, which meets the relevant domestic and
foreign veterinary drug residue regulations.
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I, BEL L 20 BT PR A 1 B 1 A P R A D SR,
BETSEM ARG R AR . R . AR 4,
AP K BN RE I T SR, B2
F IS5 R 50 BN R AR, 7T LASE 4 — AR G
fifg, 0 SRR A . BT RS 5 AN IE
G H, BB AR . 2000 4, KIHAF IR AR
WE TR 2 A — SE o ik B 70% LA 1, R &S shan
TR 245 11 A0 1 55 BRI DRI BT 24 1) - 8 R R o 1) £l 1
A7 OGP RS IE BT LA B B A 1 0 A S R
WP 2 R A s IR & SR R B, AR R A
ATREAE R TE B, X B Ts AR R fa % .

N T PRI AN R AR BER R, L BRI SRR
FNZELUXS B AT d5c o 5k PR PR St T L, FRIEIROL AR AT
6 2019 4EMA 9 GB31650-2019K £ i 2 4 [E FARHE £
e i TR B ) Y, X R 2 L T B
sty SN R 7 1 B A B B 100 pg/kg; % AR AU IE (1L
FESEBHNLA . KR . BFINE B NE R B R R Ak B PR
50 pg/kg, It HHE H SLIFEH 0~4.2 png/kg- BW/d, B AT
¥l S 25 W ARG I Oy 1k R A WIS ik WA i
PRI R € I U O, PR R i A 7k
B RO 3 U, A ARG Y sk e A AR RE A v
i, [ UETT S iE e 2 B2 0 RORE (- HR I B
IHEECY, I HRBUEAR R, JTHIEGRITHS T 2 i
2RI ) D5 1 A 4

A i 2 A ) R E 28 O 5 AT AR 3 25 DD AH G RY
()R, S bl P A RS R A W — HR G B,
AR AR AR GEERE . R, AWFR T T R ROR
ot 3% - B OB T 3% %% (high  performance
chromatography-tandem mass spectrometry, HPLC-MS/MS)
[ 3000 2 3 g Dy e PR 4 I TRV e s g ey A v, DA
DA R ARSI A, S BRI R R T
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21 X &

Waters Xevo-TQ-XS 5 % FH 215 B B i) (3 [
Waters 7y 7l ); PB602-N H, ¥ K (i ;. Mettler /2 rl);
CF16RN &#8 R .LHL(H A HITACHI 2 H]); AW
(3£ [# Organomation Associates 22 #); MS 3 basic IREIR A
PR A (PR IKA 24 A]); %0 8 A% (6 PALL 2

liquid

#]); Milli-Q academic #B 21K (X (3 E Millipore A F]);
fnFESS (75 E Eppendorf 2 H])o
22 ik F

it Bl 5 E (99.1%) . HH 480 E A 7 A (99.2%) (1 [
Dr.Ehrenstorfer A F]); WEE. . HER(H %4, 36 E
Thermo Fisher Scientific A #]); 1IES%e(/rbral, Jtaifb T
Ao B K At
2.3 FoEARECH

A3 BIRE BEARIUF S0 . AL REAR i 2 10 mg,
PR, BBE 10 mL SRR AR B E A ZZE,
Be il A% 1 mg/mL BEREMENE . B R E MBR IS R HEAR
W 0.1 mL bRdEfE &R ER — 10 mL FEHS, A2
+0.1% FF R /K 7 (20:80, V:V) Hsf@I iR 22008, ol
10 g/mL bR TAER
24 HEBATCIE

PRI IR 1E(2£0.02) g, BT 50 mL SR B.04,
MW 15 mL, 50 °C/K¥ 5 min, WHEIRS, MIEIR
10 min, 8000 r/min &[> 10 min, B FEWET 5 — .04
;10 mL ZIFEERIC—K, AIF R, T 50 °CKik
HART .

TEFR RPN 0.1%H B /K W 2 mL %%, A S mL
ECKE, #HE 10 s, 8000 r/min B5.0> 5 min, FEEIECEE, H
ECLEEEBE 1k, F0.22 pm BN, e SORH @
T - BRI T T A
2.5 UBEH
251 &EEN

3R BEH Cig#5(2.1 mm=50 mm, 1.7 pm); #ahH
A RZIEEHE, B A 0.1%H B/KIEW; JE: 0.25 mL/min; i
FEfE: S pl; A1 30 °C. BRI VERL A IR 1.
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Table 1 Gradient elution conditions of liquid chromatography

BflE)/min ~ F#E/(mL/min) B A/%  HishH B/%
0.0 0.25 5 95
0.8 0.25 20 80
2.0 0.25 60 40
29 0.25 95 5
3.0 0.25 5 95

252 &Mt

B s B L ER A
M= £ Wil (multiple response monitoring, MRM);
RS 2.0 kV; J5IR: 150 °C; ZE4bIRAS: 450 °C; HEFL
U 150 L/h; F5ALEE: 650 L/h, RiESHUILE 2.
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Table 2 Qualitative and quantitative ion pair, cone hole voltage
and collision energy of sulfadiazine and trimethoprim

wE&Y T TET  HfLRE/NV fERE RV
» 185 22 15
it g v 251
92 22 25
230 22 22
HAR 291
261 22 15

26 FHERNRBEMBERE

R FH S LA BUPas I H ARG A P09 7 s, KA R AR
BT R ARSI SIN> 10 A5 iE B iR, g &
PRI T 2 g 25 FaAE Y, 430 451521 0.5 F1 1.0 pg/kg
S TINEE b, 2R A A B AGI, 7EAR LAY AR BR BT, &S
RS I 254 JC 4, W RAE0E

KARRHEGSINEE, 2 BIEFIFREUES FRES 2 g BN
—ERFOARE AR, L8 i s ne . AR
W34 1.0, 25, 50, 100 1 200 pg/kg, % R4 SR
b By AN RS AT AE, — H PR 28 BB I

2.7 tRERMZERI R

G 2 2k TBUT e o i A0 R AR e A v TR WG i,
BLAS R INRARE, Fas AR — R AT B S, R S A
2.0 mL #fFHL 0.22 pm GFLUEME, il s it RE A 2s 1
FE, FHAS FRRERE TS IR 1A YRR A8 1 25 o I 25 W Wk 3
0.5, 2.5, 5.0, 20, 50, 100 ng/mL Z 5 ¥&J3& I VR AR AER
T, AR EHLINE, LA SO S T s o 7 TR A i AR A,
RFAIE 15 T i (3 0 T A AR AR bR v K

3 HER55H

30 Z&MER

FE 25 FIBE TR R A IGE i B0 bR T AR BRI AL 6 A
[F¥eF 0.5, 2.5, 5.0, 20, 50, 100 ng/mL), LA¥E Jyk
AR, XTI A TR AR AR bR AR i M £, Zetd: Ty
TR R B 3,

o o T 10 050 O R R R O R RS SRR, E 0.5~
100 ng/mL P Y R PR A v e . Y 4R e € i 0 1
e i 5 RATLRMEMI G, S REUEI KT 0.99,

#3 ZMHEAFEREXREY

Table 3 Linear regression equations and correlation coefficients

FEBL 5 ASPATRE S A A il g, sk s 5 7 EA S Ltk ”
17, EEWE 3 d, HEEER . HENA SRR ZE (relative A Y=47372.9X+94.561 0.9967
standard deviation, RSD)FIHL A FHXFFRAE I 22, I 22K 2 T R ¥'=2664.18X-368.9 0.9994
20180711-sul-std50 1: MRM of 4 Channels ES+
100 166 251> 185 (SD)
[ A E A 1.57¢6
0
0 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
2018071 1-sul-std50 1: MRM of 4 Channels ES+
100 ko9 251> 92 (SD)
% E /\ 2.16e6
0
0 1 1 1 1 1 1 1 1 1 1 1 1 ]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-std50 2: MRM of 2 Channels ES+
100 1.61 291 > 261 (TMP)
Y E J\ 1.32¢6
0
0 : 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
ii:-”i 1.00 1.20 1.40 1.6 1.80 2.00 2.20 2.40
‘51 2018071 1-sul—std50 161 2: MRM of 2 Channels ES+
= 100 y 291 > 230 (TMP)
% E J\ 1.93¢7
0
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
2018071 1-sul-std50 L61 2: MRM of 2 Channels ES+
100 ) TIC (TMP)
Y E J\ 2.06¢7
0
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
2018071 1-sul-std50 166 1: MRM of 4 Channels ES+
100 y TIC (SD)
% E /\\‘“ 4.79¢6
0
0....I....I....l....l....l....l... PR PP A B BT B A AT EPET AT Erareree |
1.00 1.20 1.4 1.60 1.80 2.00 2.20 2.40
F5F ] /min

1 50 ng/mL fifk iz s i A1 FH 4208 e L T UG AR HEVA T MRM. (24335 (&

Fig.1

MRM chromatogram of 50 ng/mL sulfadiazine and trimethoprim matrix matching standard solution



52 IO, A R OB G- R IR ST [ I 5 X AR 7 P A e | PSRN NE A B B

20180711-sul-kb 1: MRM of 4 Channels ES+
100 . . 35 137 ‘ } 191 2.07 220 251> 13; fff’}
] % Ile:
0 | 1 1 M . | . )
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

2018071 1-sul-kb

1: MRM of 4 Channels ES+

10 51> 92 (SD)
% E e /\ 7.49¢4
0E_ L% 1 L . 150 18 S . L. 208, L2 )
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-kb 2: MRM of 2 Channels ES+
100 . & L9l 2,09 220 229; >261 gT;sg:})
%

0 f A X A f ,
o 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
‘L;\‘ 20180711-sul-kb 2: MRM of 2 Channels ES+
E 100 140 142 291> 230 (QTEQ
% 239 _241
0 \ \
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-kb 2: MRM of 2 Channels ES+
100 140 142 TIC (lTé\gz
%
9.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-kb 1: MRM of 4 Channels ES+
100 i Te0D
{‘; 109 119, s o e , 207 L 225 o )
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
A5} 8] /min
PRl 2 i i s g AR Y 4R ERS A U5 25 11 MRM 35 &
Fig.2 Blank MRM chromatogram of sulfadiazine and trimethoprim in chicken fat
20180711-sul-50-t1 1: MRM of 4 Channels ES+
100 168 251> 185 (SD)
% E /\ 1.22e6
0 1 1 1 1 1 1 1 1 1 1 1 1 L ]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-50-t1 1: MRM of 4 Channels ES+
100 1.68 251> 92 (SD)
1.61e6
% E . . . . . . /\ . . . . . L2
.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-50-t1 2: MRM of 2 Channels ES+
1.63 201> 261 (TMP)
% E /\ 1.08e6
P 0 . . . . . . . . . . . . )
1= 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
= 20180711-sul-50-t1 2: MRM of 2 Channels ES+
= 100 1.63 291> 230 (TMP)
- % E /\ 1.77e7
O 1 1 1 1 1 1 1 1 1 1 1 1 1
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-50-t1 2: MRM of 2 Channels ES+
1.63 TIC (TMP)
% E /\ 1.88¢7
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
20180711-sul-50-t1 1: MRM of 4 Channels ES+
1.68 TIC (SD)
% E /\ 3.61e6
0 . . . . . . A . . . . . . !
1.00 1.20 1.40 1.60 180 2.00 2.20 2.40
A} 8] /min

B3 SRR SO pe/kg if iM% e A 40 IE MRM (63 5]

Fig.3 MRM chromatogram of chicken fat added with 50 pg/kg sulfadiazine and trimethoprim

32 REEMERE FE i R I | AR IEZE 1.0~200 pg/kg I AN7KSF- P4
HRAE 7 B limit of quantity, LOQ)E /2 SF- 1l i ﬁ 66.3%~497‘.5%, H A X b o D 22 7@

W SIN-10, 07 i 1.0 ngke, Fot S0 ug/ke L 1.4%~11.4%, H [V A X AR E R 22 76 3.3%~9.7%, 41 P it 1]

W R A R DE BRI MRM @it 1, g STXTPRIRR2ZE 1T 20%. SPREMBHRE 1k

R I T AR RS S 25 11 MRM (& B B 2, RS0 FIRT AN I [0 WA 25 B AR XA T D 22 14396 A2 37 B A D00 P R DG 5K

TR 50 pg/kg it ke i gt 1 FH 4201 I MRM (8335 BT 4] 3. H 751 A S BUEAR G o A I A i g s g A1 PR 40 E
A T e (g D 7 5 VAT I, 45 SRR, A9 g SRS I 5 R L3R 4,
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Table 4 Results of tests on the recoveries of sulfadiazine and

trimethoprim

BV G FCRIEE HEA RSD ikl RSD
A /(ug/kg) 1% /% /%

it e

A 1~200 66.3~77.5 2.1~11.1 3.3~8.0
1

ik

e 1~200 67.0~97.5 1.4~11.4 4.8~9.7
T
4 %

AT R F 2 BEUE & be b B AT AR BEE A, DU
AR - R T A T TS R U i A | R SR AR
BRI 7 e . %5 BETE 0.5~100 ng/mL A4 5T 2 vk 3 31 Bl
W, MR RIT, MHCRBUEYRT 0.99.7F 1.0~200 pg/kg
T, 3 I RTE 66.3%~97.5% 2 1), [,
Ik BN 1.0 ng/kgo 127 B HERA = RS 25 AT
FIAL T EAEE | BUA IR SRS, S T it &
R R R AR I B R A
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