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Determination of 62 Veterinary Drug Residues in Eggs by Solid — phase
Extraction Combined with High — performance Liquid Chromatography
Quadrupole Time of Flight Mass Spectrometry

HOU Xuan, WANG Bin, LIU Ai - jun, HUANG Xiao — bing, CHAI Juan, ZHANG Hang — jun, LU Chun —bo "
( Zhejiang Animal Disease Control and Prevention Center ,Hangzhou 311100, China )
Corresponding author; LU Chun - bo ,E — mail ; hx881007 @ sina. com

Abstract: A method was established for the simultaneous determination of 62 veterinary drug residues in eggs
using solid — phase extraction combined with high — performance liquid chromatography quadrupole time of flight
mass spectrometry ( HPLC — QTOF). The homogenizing eggs were extracted with a 90% formic acid acetonitrile
aqueous solution, purified with PRIME HLB solid — phase extraction column, and dissolved again after nitrogen
blowing and detected by HPLC — QTOF. 62 veterinary drugs have good linear relationships (r*=0.99) within the

concentration range of 0. 5 ~ 500 ng/ml. with recoveries ranging from 71. 2% to 113% , intraday variation
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coefficients ranging from 1.3 to 14. 3% , intraday variation coefficients ranging from 4.2 to 18.3% , and the

detection limit was 1.0 ~2.0 pg/kg, limit of quantitation was 2.0 ~5.0 wg/kg. This method is simple, fast,

accurate, reliable and suitable for the simultaneous determination of 62 veterinary drugs in eggs.

Key words: eggs;solid phase extraction purification ; high performance liquid chromatography quadrupole time of

flight mass spectrometry ; veterinary drug residues
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X FEFH L AR A RAE N — SRR G EA
TABAE Y, LA 23 s A & g
g LB B TR P S A i 2 A R
A AT A 0 23 g dE Hi A 2R B8 Mids . Pk
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B P AR 38 T R X 2 PR 2 2 0%
B R PR 0 25 5 TE B
1 #E5AHZE
1.1 A 5HEM WEE O (54, Mecrk 28
Al R SR &L (i ali, BTHE T 23w ; PRIME
HLB [FAHA BN (200 mg/6 mL, Waters 2 A ) ;
R 2 E P8 AR (0. 22 wm, Green Mall 2
GIDEE

62 FiEE 2R HEY) 0T (TR S 13 At e 2k
21 Al R ERZS 10 Fir A SEDKmE S 6 B | Tk frie B2
e3P MRS 4 B MEEIR S 4 Fh bR B
ZE1F0) 40 53 T 45 [E Dr. Ehrenstorfer 23 ] | 32 [#
Sigma 2\ ] A1 H [ i 24 iR E BFSE B
1.2 L& 5% 4% Agilent 1290 — 6550 1= Rk HH
3 — PUPRAT — AT ] T RS (T XL 25 i FEL T
ZUR) , EE Agilent 22 A ; Agilent MassHunter X {f:
TAESE, £ Agilent 23 F] 5 XS205 201 K, 36 [H
Metiler Toledo 23] ; KQ —500E #75{% , B 1L 8 7
1 BR2A R 55
1.3 A durAE RIRCEMAGER M 2 +
0.02 g T 50 mL B0 H HEFATA 10 mL R &
R (R I KR FREE R 0.1:90: 10) , T JiE
PRIHIRI 1 min, A HEEC 10 min, 10000 r/min 2.0
5 min, AR 4 1 2 B BGR T PRIME HLB [5AH%E
HURE  SCHE S TR 5 mL T 55— 2
BT 40 CHAME 1 mL LLF,5REH 0.2%
IR K EAZE 1.0 mL, 33 0. 22 pm JEE 5, fit
HPLC - QTOF il &Z ,
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1.4 (LB
1.4.1 &% KA Waters ACQUITY T,,1.7
pm, 100 mm x2. 1 mm @3EFE A1 25 °C EFE R 2
pL, AR IR 1,
%1 HPLC - QTOF iEhia &
Tab1 HPLC - QTOF Mobile Phase Conditions

N NN 25 mmol/L 5 mmol/L

MR RS 000 B 0.29%

min  (mL + min~") [ L e s

H R R TR H R A
0.0 0.5 95 5
1.0 0.5 95 5
4.0 0.5 60 40
10.0 0.5 40 60
12.0 0.5 95 5
15.0 0.5 95 5

1.4.2 Jikf&a iR Dual AJS ESI R, 49
A IEEF TR, BRI
120 °C , B4R HLJE 3000 V, BEHEHL R 200 V, T4
FHELE 250 °C,#YAUIEE 320 °C . — SRS E R
S EHERE BT m/z 100 ~1 000 Da, 2k
RN 1.5 spectra/s, Tk EIE RE N
H s 8+ R £ 6l fg & 8 10,20 F1
40 eV, FAEIEH :m/z 50 ~ 1000 Da, K& H E K
2.5 spectra/s, RFEFE Y[R BT#22 5 A S L
TR, AR R A A AT SR AS R, B TN
m/z 121. 0509 Fl m/z 922. 0098, 62 Fiik & ¥
ik S HL R 2,

R2 2 MULEMNERR

Tab 2 Determination Information of 62 Compounds

WAL PRES %%ﬁa‘l‘ﬂ HREF FIET BT El#ﬁ *ﬁi}ﬂﬂfiﬁ_ %ilﬁﬁ_
/min (m/z) (m/z) R /(pg-kg™) /(pg - kg™)

isvh B CsH;FN, O, 7.66 321.1357 232.0509/303. 1244 EET
AR CigHyFN; 0, 7.74 362.1510 318.1612/261. 1034 EBT
R C9H,F;N; 0, 7.75 396.153 352.1631/295.1053 EET
EANTARAR C,,HgFN; 04 7.80 332.1405 231.0556/314. 1290 EET
KRR CHgF,N; 04 7.82 352. 1467 334.1348/265. 1140 EET
R R C7HyFN; Oy 7.82 334.1561 316. 1445/233. 1077 EET
Bikib R CioHpyFN; 04 6.90 360.1718 342.1602/286.0974 EETF
(U RA D CooHy;F,N; 05 7.90 386.1310 299.0979/368. 1205 EEF
ZHRVA Cy HygF,N; 04 7.94 400. 1467 299.0976,/382. 1349 EET
Frtvb R C9H,FN; 0, 6.99 358.1561 340. 1441/255.0555 IEEF
IR R CisHgFN; 04 7.02 320. 1405 231.0551/302. 1285 EEF
mMAT A CoH,, F, N, O 6.14 396.153 352.1631/295.1053 EEF
Gl H e C,, H},FNO, 7.65 262.0874 244.0763/174.0342 IEET
i i s CpH, N, 0,8 8.31 251.0597 156.0108/108. 0437 IEET
itk Jrie — PP O S s e C,H,4N,0,8 8.37 279.091 124.0869/186. 0332 EEF

it JHig CoHyN; 0,8, 8.39 256. 0209 239.1487/156.0110 IEEF 1.0 2.0
itk Pz ik i C, H; N;0,8 8.56 250. 0644 156.0108/184. 0863 EET
i i FHY B s g G, H;,N,0,8 8.71 265.0753 156.0110/113. 0707 EET
it Jrde — P ST C,Hi3N; 058 8.82 268. 0750 113.0705/156. 0110 EEF
i i Y g s CyH )N, 0,8, 8.86 271.0318 197.0776/156. 0110 EET
il e Xof FFY 4 e e C, H|;N, 0,8 8.94 281.0703 156.0114/215.0927 IEEF
it frie — P s e C,H,4N,0,8 8.98 279.0910 124.0865/186.0331 EET
ik iz Ff 4Rk C, H;,N,0,8 9.29 281.0703 156.0114/215.0927 EHT
T i R s CipH; N; 0,8 9.1 254.0594 156.0108/156.0108 EET
Tt i S b C,oHyCIN,0,S 9.13 285.0207 211.0939/156.0110 EET
itk e S I s C,, H;;N;0,8 9.24 268. 0750 211.0939/156.0110 EET
it JHie I8 — P A g C,H,4N,0,S 9.32 311.0808 245.1031/156.0110 EET
itz 1] FF 4 e C,,H;;N, 0,8 10.16 281.0703 156.0114/215. 0927 EET
ik e 24 FY Tk C3H|;N,0,8 9.43 277.0641 156.0114/108. 0444 EET
ik P i s C,sH,N,0,8 9.5 315.0910 222.0332/160. 0869 EHT
Tk e S e C 10HyCIN, 0,S 9.71 285.0207 156.0110/123.0411 IEET
il e — FH 4 R C,,H N, 0,8 9.79 311.0808 245.1031/156.0110 IEEF
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&gk
ATk e ﬁﬁé’rﬁl‘ﬂ BB FIET B {ilp#ﬁﬁ Lol ﬁEﬁ %ﬁﬁﬁi
/min (m/z) (m/z) (5N /(pg-kg™) /(ug - kg™h)
ik e s C4H;N, 0,8 9.92 301.0753 269.1353/156.0110 EEF
[/ Cy;3Hy N, 0y, 5.91 843.5213 174.1130/54. 03167 EET
W2 25 2 CisHyN, 0, 6.12 749.5158 591.4204/158.1173 EBT
BkEE CysHggN, 0 5 6.37 869.5733 695. 4820,/435.2907 EHT
MR Cy5Hg NO,, 6.82 688. 4266 544.3464/158. 1174 IEEF
RIEEZE Cy4sHyy NO, 7.38 916.5264 772.4471/174.1132 EEF
HhEE C3yHgsNO, 7.83 786. 4634 558.3273/174.1125 EBT
THIER CigHgoNO 5 7.50 748. 4841 158. 1174/590. 3884 E#ET
FARES C3;Hg; NO 5 8.18 734. 4685 576.3725/158. 1175 IEEF
BT CypHeoNO 5 8.44 828.4723 174.1125/109. 0648 EETF
BUHR Cyy HygN, 05 9.07 837.5318 679.4365/158. 1175 EEF
JER S F i e CeHoN;0, 4.25 188.067 123.0553/144. 0404 EEF
20 I b 3 i s CsH,N, 0, 4.59 158.056 140. 0455/55. 0417 E®T
P 7 e CeHyN; 0, 4.84 172.0716 128.0454/155. 0689 EEF
BT CgH;3N;0,8 5.14 248. 0699 154.0611/110. 0838 EEF
b I i s CsH;N;0, 5.30 142.0611 112.0631/56. 0494 EET
LR C,H,(CIN; O, 5.72 201.06174 140.0450/95. 0493 EET
HEE R Cy,H;5CL,NOsS 5.25 353.9970 185.0267,/290. 0258 T 2.0 5.0

BAEH C,H,,C,FNO4 5.78 355.9927 119.0485/78. 9841 T
aE%E C,H,CIN, 6.59 321.0050 174.9548/152.0336 T
R CgHgN, O5 5.389 237.0265 152.0089/124. 0026 i
RLETLRIN CsHgN, O, 5.566 197.0309 150.0296/124. 0264 BT
W g U C3H N, Og 4.83 325.1140 281.1251/252.0984 EEF
I g e i CgH,;N; 05 5.566 226.0458 139.0135/122.0104 BT
M 7, it C,H;3N;0, 4.815 264.0979 143.0597/212.0817 EETF
2Tk P s C, HiyN, 0, 5.731 219.0764 143.0601/102. 6330 EEF
FHEA C, HiyN, 0, 5.974 263.0774 197.0458,/231.0513 EEF
5 ] CgH N, 04 7.575 307.1077 131.0493/273. 1026 EET
M CgHyy N, 06 5.041 407.2210 126. 1270,/286. 0842 EEF
AR C HigN, O, 5.268 291. 1451 123.0660/230. 1161 EET

1.4.3 & o#REAeEs B 62 il ik

0. 2% B H IR 7K 20 TRt s W AT R TR HY e R ACE 80

G, 1E Agilent MassHunter 5 TAE 55 I00F #9335
PRI 22 114 ( PCDL) Hh S A &AL & W i vh SC 44
PR .CAS 5 73 EFHAME B s RAWE 5T S 1
WA T AR 62 FL A W AR HEVE EA T A
75 30 25 A0 G W 1) O B I T) B S R f S R L T
BRI 1S A A5 S K T A 5 B A PCDL H
HENT 62 FAEA W i o BTG P

2 GRS5HH

2.1 BMEEEAERKAL FBRETRSIMASN.
FL AR Ak B 0 2 B 5, AR ST S AR A
M S mmol/L LFREEIY 0. 2% FFR/KIER, B M N
5 mmol/L ZFRARAY 0. 2% H R F IR L, 43 )oK
JH0.1% 1 0. 2% W B Ui 47 1 90 B, K R

FHETAE A Y e R T 4 el 0 R O E 1Y 4k
UM Z KRR | 7 A
o B B LA R O IO 8 B T J BT AN AR ) 2 0 P 46
FER I 7k JC A B R SR A 0T | TRt A
FEVERRIR B VRN, BAR g A L3R 1,

2.2 AR EHIRIE N 20 ng/mL Y
62 R LA W B TR G Ar VA TR, 10 Ak 5 A 19 Fi 8 U
T BN B AR TR AR S T A
%, HPLC - Q - TOF #i%E , RH MS £H it
RSB Y —RTEE B Target - MS/MS 15
FORE RGBT 62 Fifb A 4 i 52 I
BE B PR 0 0 i 5 R BRI [B) R S A TR
IS, BRI 2,
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2.3 EpmpmEE MEEE EQFEE, LS
Py oo A vh T B8 Y I EE BN A O . X 62 A
B UITEXS T B BTV AR DL T T 558, Horpr,
P e M2t | WE TR IS 24 ) 2 B Ay Bk S 0 o 2800,
PRAESEIZS SR A TR, ASAIT 5T R I3 5t DE S A v ith
2 AT R B8 55 Ak T RN 0 o i 3 BT 45 R 520
2.4 REFFHEML ARG T EE B E B4
R RFIARE G R I A L (FULL - MS) #E479)
A A 5, BE AL FH R AR AR B H AR B T R S
(Target — MS) #F4T 01 Bl R 4 | B = A H]
—H PR AT AR S W R T AT e S
il , B DR A i 8 35 Al s [ g (]I, AT A Sk 2D
eI e A R AR | PRUEE HE 45 R

2.5 MEBS AHRICTER 1.3 BiLH

25 FUREAN R XS 2R 28 R IO BC ] 62 Fh ik &
WyIFRAE T AR, fE HPLC — QTOF #:, DL H 451k
B Wy (3% 06 T AR R EL X I Ak A W e 2 s e ol
2k ASAS AR R A 2R 1m0 R B R B S/N =
3 HYRESHREE T R BR (LOD) |, BUfE M b S/N =
10 WURE IR BN T E IR (LOQ) . 62 Rk &)
WHETE 0.5 ~500 ng /mL JuFEIN XS EH 62 Fpibs
Wi X 2 BRI (7 =0.99) , T AR TR (LOD)
FERERR(LOQ) 4 HIME 1.0 ~ 2.0 pg / kg F12.0 ~
5.0 pg / kg JEFEIA, B AT K

2.6 ke E HEE SATESILEYE
HRR 2 A% PR A 10 £ e BR VR BV i AK O F adk
PRI S 86 F R EE 15 5 AP AT, A 3 1K,
THEAA I T3 K S R A A5 R L3R 3,

R3 BEHR MUESYWHEWZR(n=5)

Tab 3 Recovery rates of 62 compounds in eggs (n =5)

21 ik g Ty H ] 4% 5 H 755 21 e g 1 H [R5 5 HP72s 5

B /(pg-kg™')  mIEE EN 4 B4 B /(pg-kgTh)  IDECR i 4
2.0 94.0% 7.8% 7.5% 2.0 89.1% 12.8% 9.3%

Wt & 4.0 93.8% 5.4% 4.2% ZRDAE 4.0 107% 11.0% 2.0%
40.0 87.3% 6.0% 5.4% 40.0 101.0% 10.9% 6.6%

2.0 104% 8.1% 6.8% 2.0 83.0% 7.0% 6.4%

ARVDE 4.0 102% 5.7% 2.5% FHET & 4.0 102% 13.3% 3.3%
40.0 96.4% 9.2% 6.2% 40.0 94.8% 9.1% 7.7%

2.0 97.8% 8.8% 5.6% 2.0 85.0% 14.6% 6.3%

HILTh A 4.0 97.7% 9.4% 7.2% R A 4.0 108% 16.0% 8.5%
40.0 95.2% 17.0% 8.9% 40.0 79.1% 18.3% 10.9%

2.0 98.7% 10.8% 8.0% 2.0 89.7% 9.6% 7.1%

BN 4.0 104% 9.8% 5.4% GiLlERay = 4.0 106% 9.8% 3.8%
40.0 97.7% 10.2% 7.7% 40.0 92.7% 10.2% 7.2%

2.0 100% 16.6% 8.9% 2.0 90.1% 8.1% 5.3%

KRR 4.0 105% 16.9% 12.6% 8L FH v 4.0 106% 13.2% 7.5%
40.0 84.3% 13.4% 7.3% 40.0 96.1% 10.4% 5.1%

2.0 105% 14.4% 4.6% 2.0 83.7% 18.0% 5.3%

BoE R 4.0 104% 8.2% 8.0% Rt & 4.0 103% 12.9% 8.1%
40.0 90.2% 6.7% 7.4% 40.0 89.5% 18.0% 6.1%

2.0 93.2% 9.3% 7.4% 2.0 90. 4% 14.6% 1.8%

IR A 4.0 106% 8.3% 6.3% i i g i 4.0 107% 11.6% 7.7%
40.0 99.0% 8.7% 7.6% 40.0 98.6% 15.3% 5.2%
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2 W Ty H i) 28 5 H Py AE 5 24 Ik i Ty H [ 25 55 H AL S5
HFE /(pg kg™t MR EYi EY 4 HFE /(ug-kg™!)  IICE EX EX i
2.0 108% 5.8% 2.9% 2.0 88.4% 9.8% 7.4%
it B b 4.0 102% 9.8% 10.0% it g 19 s 4.0 107 % 10.8% 4.8%
40.0 94.0% 15.2% 9.3% 40.0 102% 7.7% 5.5%
2.0 89.6% 11.7% 7.6% 2.0 81.3% 6.5% 6.3%
i i 3
Eﬁp’ﬂi% 4.0 104% 12.7% 8.8% ﬁ/‘ﬂé‘ X qii 4.0 100% 6.9% 4.8%
TR S
40.0 93.0% 16.2% 13.7% 40.0 88.6% 5.8% 2.3%
2.0 112% 17.8% 6.8% 2.0 89.8% 9.1% 6.3%
it iz — i g
ﬁ[pﬂij% 4.0 102% 11.8% 3.2% ﬁ“gq;g 4.0 110% 11.3% 5.9%
40.0 105% 11.6% 7.3% 40.0 98.8% 9.7% 10.7%
2.0 96.3% 8.9% 9.7% 2.0 83.9% 13.4% 4.1%
it Jie Xof T e —
I 4.0 92.0% 6.1% 4.2% oy 4.0 105% 16.5% 6.6%
40.0 80.4% 5.5% 3.7% 40.0 90.3% 8.8% 7.5%
2.0 93.6% 16.6% 8.7% 2.0 90.1% 13.0% 5.0%
ik iz N
‘%Eﬁ; 4.0 102% 15.2% 11.9% it frlz FY S 4.0 113% 16.5% 5.7%
40.0 87.4% 15.8% 9.2% 40.0 88.2% 14.5% 6.2%
2.0 77.7% 7.9% 6.8% 2.0 87.2% 6.8% 6.8%
itk 12 4 o o 2 e 1
o 4.0 88.6% 7.6% 9.5% it g S e 4.0 99.49% 11.1% 10.9%
40.0 74.0% 11.0% 5.4% 40.0 89.4% 13.6% 10.3%
2.0 77.1% 13.0% 4.5% 2.0 81.1% 7.8% 7.5%
itk Jie 418 it Ji i) Y
— I 4.0 92.6% 11.2% 10.7% P 4.0 98.2% 6.6% 6.0%
40.0 72.8% 15.1% 8.9% 40.0 87.9% 8.5% 8.3%
2.0 77.4% 9.8% 4.1% 2.0 76.0% 8.0% 10.0%
it i o S o
Ak 4.0 99.2% 11.3% 6.9% it Jrie 7 bt s 4.0 99.1% 7.0% 7.2%
40.0 79.0% 6.6% 4.5% 40.0 96.3% 6.8% 7.1%
2.0 77.2% 4.2% 1.3% 2.0 81.9% 6.7% 8.5%
e E,\ S
it e S i 4.0 93.5% 9.3% 11.2% Jﬁ . 4.0 96.3% 8.8% 6.9%
S L I
40.0 79.2% 5.3% 5.1% 40.0 93.0% 6.6% 5.3%
2.0 73.2% 6.8% 1.8% 2.0 79.2% 12.1% 8.8%
it g s o 4.0 92.5% 9.5% 6.5% e R 4.0 101% 6.3% 5.3%
40.0 78.7% 6.5% 4.1% 40.0 103% 8.2% 9.4%
2.0 73.4% 6.1% 3.6% 2.0 71.2% 7.4% 1.5%
W] & R R 4.0 93.0% 9.7% 7.0% BAEA 4.0 85.3% 11.9% 8.2%
40.0 82.4% 11.5% 5.4% 40.0 73.6% 10.3% 6.0%
2.0 74.8% 12.0% 8.9% 2.0 89.0% 8.6% 6.4%
Vb E R 4.0 88.6% 7.6% 5.9% E LN S 4.0 104% 7.2% 6.2%
40.0 77.3% 8.6% 6.2% 40.0 88.4% 8.0% 7.1%
2.0 73.6% 8.3% 1.5% 2.0 79.6% 8.4% 4.8%
HER 4.0 94.4% 11.0% 10.1% WRER 4.0 102% 8.3% 10.3%
40.0 71.3% 9.8% 5.4% 40.0 103% 9.2% 8.6%
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251 Bk g -y H 1] 75 5 H 7B 5 251 Nk B T3 H [ 725 5 H MBS
#W /(pg-kg™h) E]lje EX e EY i HFR /(g - kg™h) i EX EX
2.0 81.9% 6.8% 4.2% 2.0 88.6% 8.5% 6.3%
OHER 4.0 99. 1% 12.8% 9.1% ALV ER 4.0 105% 6.2% 8.5%
40.0 83.8% 7.6% 3.6% 40.0 95.4% 8.3% 5.6%
2.0 84.8% 10.1% 3.8% 2.0 85.2% 8.1% 6.0%
BOAHR 4.0 81.3% 16.0% 8.5% FRE R 4.0 103% 7.1% 5.9%
40.0 79.5% 9.1% 3.9% 40.0 92.0% 7.8% 7.0%
2.0 73.2% 8.8% 4.8% 2.0 83.6% 7.2% 8.5%
BREHZERME 4.0 85.9% 7.0% 6.9% FH g s 4.0 106% 9.0% 7.2%
40.0 73.0% 12.8% 11.4% 40.0 98.9% 9.2% 8.1%
2.0 81.2% 5.5% 5.4% 2.0 82.4% 10.0% 1.7%
B 4.0 97.2% 10.0% 7.7% i STt 4.0 104% 13.7% 4.5%
40.0 78.8% 11.8% 11.3% 40.0 86.6% 17.4% 6.8%
2.0 78.9% 5.2% 3.8% 5.0 72.6% 12.9% 2.8%
TR s 4.0 88.3% 8.0% 9.2% & 10.0 85.6% 10.0% 7.3%
40.0 81.1% 5.8% 6.2% 50.0 85.0% 13.9% 9.0%
5.0 87.5% 11.6% 3.7% 5.0 97.0% 9.0% 7.0%
WARIEHE 10.0 93.8% 12.9% 7.2% AH/R 10.0 94.6% 8.5% 8.2%
50.0 77.5% 11.3% 9.0% 50.0 88.2% 14.5% 10.2%
5.0 73.8% 6.0% 2.4% 5.0 97.0% 9.0% 7.0%
I it 2 K] 10.0 93.0% 12.2% 7.0% T R PG A 10.0 94.6% 8.5% 8.2%
50.0 80.2% 9.0% 6.5% 50.0 88.2% 14.5% 10.2%
5.0 81.7% 7.3% 6.6% 5.0 97.0% 10.5% 3.0%
RN 10.0 104% 10.2% 10.1% 1 M e 10.0 96.9% 12.2% 5.7%
50.0 77.4% 16.6% 8.1% 50.0 94.4% 10.9% 2.4%
5.0 75.0% 10.2% 7.6% 5.0 102% 13.7% 11.6%
s 2, 10.0 96.1% 8.7% 8.4% T s 10.0 98.0% 12.9% 8.9%
50.0 84.0% 14.0% 13.0% 50.0 90.0% 9.9% 10.8%
5.0 75.2% 8.7% 5.5% 5.0 95.9% 14.1% 5.9%
RHEA 10.0 90.1% 9.6% 5.0% W 75 T 10.0 95.4% 12.2% 4.0%
50.0 83.5% 11.5% 6.8% 50.0 90.7% 12.6% 14.3%
5.0 77.1% 7.7% 1.3% 5.0 99.5% 16.3% 8.9%
AR 10.0 89.9% 8.3% 6.3% PR 10.0 98.2% 13.7% 6.1%
50.0 80.2% 8.3% 5.0% 50.0 92.1% 10.4% 11.3%

2.7 SEERAE &N WSROI L 3 W EING

ANTTE FESZHY 150 XS EAE MBI T E, ok 1 3.1 AR A RIS WA AE R 43 S
OGRS 08 5.3 ne/kg, AGNES A (U B o0 A AR MRS T A AL & W0 A ROE T
REW AT LB XS ED 62 ML YA RUTE  BOSBAH AR T Tk, — =B T RSl
2L, R A ) ORI B TR A2, R B IR
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AN 0. 1% HRR K& 5 mmol/L LFREE 7T LIA
AR S WA IE B T A AR TR U i B A
RO St REUE, @ XN sh H L Bl gt 17 1%
56, K DR B J3E e i 8 P U R 000 Ak & 90 1) A7 2
OIS NN AR R X T AR R E i T 4

x 107 |Cpdi:Sulfameter:+ ESIEIC(281.0703.298.0968.303.0522.319.0261)Scan Frag=350.0V STD.d

2.2

1.8 Sulfameter

N I =W iy A T B = R % N e = W
C, H,N, 0,8, KRB 1. 4. 1 WA & 1F 0E 4720 0
14 B2 ] 23501 K 8. 94 9. 29 10. 16 min, 1524 %L
AN - P A VS 1T C o 7/ =i R = N NN
K1,

Sulfamethoxypyridazine

10.162

Sulfame thoxypyrimidine

45 5 55 6 65 7 75 8 85 O

95 10

105 11 115 12 125 13 135 14. 145 15

Counts vs.Acquisition Time(min)

1 FEREXY R AMENE | FE AR B R A RR R BR8] R R R AR AR

% (10 ng/mL)

Fig 1 Sulfameter, Sulfamethoxypyridazine and sulfamethoxypyrimidine Standard solution (10 ng/mL)

3.2 BEAMHMMN AMRMNANE . LIE:
KB B (90:10:0. 1, V/V/V) ., L H: K: B B2
(80:20:0.1,V/V/V)3 FHREGN AT T %55, 3 Fh
FRIBURIXS 8 K 62 P 25 94 IBCHICR, LK 2., 4
REW, I - KRR PR IBICRE I 5 T4 O
FIRESE O S — KR R A ST TE & 1 0 [m) i

100%

s
§F & & 8

&

0%

FIFNEER  BEDEME

80%
T0%
60%

W EAATERRAIBE T, AT A R IO T Y R
G W7;90% H R LM KA R BOGR 5 80% H
M2 N8 7K WS W4 ORI 26 0 R K, (H 42 O 3
Prime HLB /VHEJ5 30 75 &K, 5 18 21 R R, 95
AR TR, BB £E 2B K R (90:10: 0. 1,
V/V/V)HE RSB0

| v ]

B Zji: A Rk (90: 10: 01,
VNN)

W ZH: k. WER (80: 20: 0.1,
VNN)

Tk EETEREL Mo

2 ARIREGEREGIE (MK EA 10 pg/kg)

Fig 2 Extraction efficiency of different extraction solutions (added concentration of 10 pg/kg)
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AR i 2 2 A A HCS v 0 B 0 1

AL A BRIy 2K, 57 T IR A X 2R 62
Fi-ES 24 5% B 0 4 B O vk JRIEAT T 5 AR IR, (A
WCRAE 71.2% ~113% Z[8], H N2 5 ZEGE F A
1.3% ~14.3% , H W28 7 REGEFI N 4. 2% ~
18.3% ,KaiMBR M 1.0 ~2.0 wg/kg, EHEIRH2.0 ~
5.0 ng/kgo ATFEERAERIME, R BUE S EH TR
b X A R R 2 2 AR B PRI A
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