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Determination of sulfonamides residues in livestock and poultry excreta
—Liquid chromatography—tandem mass spectrometry
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ESHE Y PR R AT E E RN E
B IE-RERIE

1 SEH

AARHERE T 8 SR R A G . RO L R T L R PRV | R M | T R R
WE L R N L TR R L TR I e R IBRIB . R T ENE L R RIEIE L RO H
SEEE L B AR R ) PR SRR BRI SRR R BRI L il 48 T P A E R ]
SERENE T AT P YRURH €0 R BB SR I 2 T 7%

AHREEE T & S HRE T R 20 R i SR 25 5k B R RO E

AFRUERIRE IR V2 ug/ke, EEFRNS pg/keo

E: B A IS A HRM I S E AR R A -

2 BIEMSIRAXH

RBSCAE Fp g PN 2 T BT SO 4 5| TR AR R A AN T 2 R 4 ke e, 33 H I 51 S,
A% H A N B R ASE B T A b s ANy H AR 51 SO, Haehios CEEERTE fsncs) @A
RGN

GB/T 6682 437556 = K MRS AN 56 7%

GB/T 25169 & & Wi+ ARy

3 RIEFEX
ABRERAT T B EIARTERIE 3L
4 JR¥E

BURE B BSR4 DA IR AL LISV BRI, RS e P BRI sV 0 AR AU 134
VBOAR C B — AR R SR A 5, B SO UL RO v R, AT E R

5 g

SRAESIERE, B aiin .
5.1 JK: GB/T 6682, —%.
5.2 HEE (CHOH) : faifhal,
5.3 IEckt (CHi) »
5.4 90%FRIL ZHEW: HL 900 mL 21, MWKZER 10 mL, J/KFFEE 1 000 mL, JE5].
5.5 0.05mol/L BEMRELIAME: HX 1. 48 g BElE —SU4NAN 14. 50 g BEREE 80, M/KIEMFRBES 1000 mL,
TRET
5.6 H%HELAW: 50 mL HEL, MUKMRBEZR 1 000 mL, V.
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5.7 S%RALFEL: HU5 mL &K, MFEMEES 100 nL, B

5.8 0.1%FM&EW: B 1.0 nL B, I/KMEZE 1 000 mL, JBZ.
5.9 COFEHRREW: B 10 mL 485, A 0. 1% A MBS 100 mL, RS

5.10 0. 1% B FFEAW: B L0 L IR, I EEMREEE 1 000 mL, VBZ).

5.1 TERISARAEM: S AR S B A, 4l =95%,

5.12  FRAEWAAIEW (1 mg/mL) : 43 AIFKEUBERZ AR AE S (5. 11)2) 10 mg (HEREZ 0.01 mg) , HlE
10 mL ARG ST, FHFEE (5.2) BRFERZZE, B 20CLUFRTE, A6 MH.
5.13 REWAET A T (10 pg/mL) : 73 Al RIFRAER &3 (5. 12) #% 1.00 mL, ¥ T 100 mL £
AR T, AWEE (5.2) MBEZRZIE, WA, 20CLU NS, A0 1A,

5.14 JRAAREFEER T (250 ng/ml) : EFARBURAPRAEFR R 1 (5. 13) 250 pL, BT 10 mL
REAERT, HOBFRER (5.9 WBEEZIE, BY, WHIE.

5.15 FRINREARME TAEEW: MERDOR SARAET R T (5. 14 &&E, HOHREER (5.9
iR IREE N 2.0 ng/mL. 5.0 ng/mL. 25.0 ng/mL. 50.0 ng/mL. 100.0 ng/mL. 250.0 ng/mL HJFH %
PR AR, DU IR .

5.16 N-ZJANMLng Li i Fl — L@ AL RTR A BT (HLB) = 60 mg/3 mL Bl REAH % .

5.17 ALIERR: 0.22 pm, KR

6 (NEKE

6.1 AT — BB AL Ao FE S RS TR
6.2 HrRF: BE0.01 mg. 0.01 g

6.3 HEAAGHTEN: WHHEE-50C, HZE 10 Pa.
6.4 EOHL: HHEAMET 10 000 r/min.

6.5 B,

6.6 [EAHFEELAEE

6.7 HRGI.

6.8 IRIEIRA A

6.9 AR

6.10 FEAMTE R .

6. 11 p#ff: 0.5mm fL4%.

]

HaHE5RE

FZIBGB/T 25169 K4 & &HMY, FU/MESIE 21200 g, —40°C L FEZAETE24 h, #FEMH
K AELO% LA T, R, 130, 5 mmfLAR I (6. 11) , A AR T, T-20C UL MRS
O N B ey 07 2L/ Y S U CD = W £ e 2 WA B 1| - S hnl = R W =

8 MELE

8.1 HMEERIGHIE
8.1.1 $2E
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YR AR 2 ARECH, R ER. FRPUAFEL2 ¢ CREEI0.01 g , B T50 mLELEH,
HER I N Q0% AL CIEVE W (5. 4) 10. 0 mL, WEERAFE 28, #8310 min, HAFEI10 min, 10 000 r/min
B05 mine EMIREZEL FIEWE2 nL, BT 10 mLRE S, MA0. 05 mol/LESERERIEW (5.5) 1mL, VRA,
T30 CAB TR IR ERAY/NT 1 nl. FINAO. 05 mol /LEERREIEW (5.5) 3mL IFE ) (5.3) 2L,
WHEL min, M2 min, MERRVIEM, FESZE10 000 r/mingS.02 min, BURNZE/KME&EH.

8.1.2 2k

BUHLBRE A ZE B (5. 16) , MUK HEES mLAI/KS mLidifk, BUAifas e (8. 1. 1) ifAE:, #Hi
HAEL 0 mL/minbA K, MKIKH/KS mL, S%HEAR (5.6) 3 mLibkdt, T . FISYEALHEE (5.7) 3 nl
Vet WCEEVERE, 30°C/AKBHESIRT, MOKHRRAEE (5.9) 1.00 mL, #7552 min. WWHE60 sfff
TRARWVVEAR, R0, 22 punfdALIEE (5. 17) g, BHLIE.

8.2 EJILER SR EMLARIH &

FRECA FHRRAFEL02 g ORSRA0. 01 g) , 148, DEIRIRE, FARWKT 50 BIHERGINN RE R A AR T
VEVEW (5. 15) 1. 00 mL, R A VARG LML (5. 17) i 3E, #pk2. 0 ng/mL. 5. 0 ng/mL+ 25. 0 ng/mL-
50. 0 ng/mL+ 100.0 ng/mL. 250.0 ng/mL¥IZ%E R VCHEC R BFIBRIEAEI, FHWOR €l — B R iAo LA
REAE ST & S U TR UM AR . BRilE TRV ORI ALKR, 2R RIUC AR AE I 2R, SR [EDF 777
FIF R R HL

8.3 KMHGIE-RILSERY
8.3.1 RHABIESEENG

g CobE, HH50 mm, WAE2. 1 mm, FIFEL 7 pm, BPEREMISE.

R 35 C.

HFEE: 5 ul.

WA A 0. 1%HERIAW (5.8) 5 B: 0. I%FERHEAW (5.10) , BAEEVEMEF WEL,

® BERRIER

1 ok ! B
min mL/min % %
0.0 0.3 95 5
2.0 0.3 85 15
5.0 0.3 60 40
7.0 0.3 5 95
7.1 0.3 95 5
11.0 0.3 95 5

8.3.2 RiEBEE&HG

B mRSE R (BSD , IEETZ &ML QR .
WEEHEE: 1.0 kV.

P 150°C,

FAIRE: 450°C.

ZASFE: 1 000 L/he

HEFLAIRE: 30 L/he
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TllA2 <

W

SEPEL E R TN ML R AN 2 AR 2.
w2 EM EEBTFMNREFLREMEEESE RN

2K & M T E 1N HEFLHLE il 4 it = {5 B4 B 1]
m/z m/z v eV min
215, 1>156. 1 20 10
T T It 215. 1>>156. 1 1.39
215.1>108. 1 20 18
‘ 250, 2>156. 1 20 16
Tk iz e e 250. 2>156. 1 2.40
250, 2>108. 1 20 25
) 251.2>156. 1 20 14
Tt flc v g 251.2>156. 1 1.86
251.2>108. 1 20 24
L 254, 1>156. 1 20 15
i iz PR e 254.1>156. 1 3.90
254, 1>108. 1 20 25
L 256.3>156. 1 20 14
i iz g nags 256.3>156. 1 2.24
256.3>108. 1 20 22
) o 265, 2>156. 1 20 16
T i R B ma e 265. 2>156. 1 2.61
265, 2>172. 1 20 14
) 268, 2>156. 1 20 15
T e — PR g 268. 2>156. 1 3.35
268, 2>113. 1 20 20
268, 2>156. 1 20 13
Tk i S 268. 2>156. 1 4.24
268, 2>113. 1 20 16
) 271.2>156. 1 20 13
ik 2z V1 1 — e 271.2>156. 1 3.31
271.2>108. 1 20 20
N 277.1>156. 1 20 10
2R R e fl 277.1>156. 1 4,47
277.1>108. 1 20 23
) N 279.2>186. 1 20 16
Tl — P s g 279.2>186. 1 3.32
279.2>124. 1 20 24
o 279.2>124.2 20 20
Tk iz S s e 279.2>124.2 2.01
279, 2>186. 1 20 15
) o 281, 2>156. 1 20 17
Tl 5o Y S M e 281.2>156. 1 3.17
281,2>126.2 20 17
\ 281, 2>156. 1 20 17
Tl R e e 281.2>156. 1 3.54
281,2>126.2 20 17
N N 281.2>156. 1 20 16
Tibf fe ) PP 4 P e 281.2>156. 1 3.94
281.2>126.2 20 18
L 285.2>156. 1 20 13
T e AR 285. 2>156. 1 3.73
285.2>108. 1 20 25
L 301. 1>156. 1 20 16
it iz R I b 301. 1>156. 1 5. 40
301.1>108. 1 20 26
T Rz 4l — FR A 311. 1>156. 1 20 20
311.1>156. 1 4.16
g 311. 1>108. 1 20 30
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=2 (8
Y SEPE BTN 5E B 1 TR HEFL A filf i R = {5 B W5} )
m/z m/z v eV min
it iz [71) — R 4 311.1>156. 1 20 17
R 311.1>156. 1 5.18
I 311.1>91. 8 20 30
\ 315.2>158. 2 20 30
TR i Rt s 315.2>158. 2 4.83
315. 2>160. 2 20 292

8.4 EMME

FEMFREE AT, WFEAR (8. 1. 2) S3EFRULEC R PRSI (8. 2) AR DR B IS TRI AR X6
fin Z27E 2. 5% P, HAE ah IS h S A5 D 58 TR 5 1 ROARI N = B2 5 iR P s A 38 5 DL FRC R B AR VA i o
X E FRY 78 A2 T 1 AR REOOS T8 2R B, 5 i 22 ANk 2R 3L A9 L, U] 3R 5 D9 it P AR X R R AR D) o

=3 EMWIERTENBETFFEENRARITRE

AL T 5
X 7 FOVF IR i 2
>50 +20
20~50 (£ +25
10~20 (£ +30
<10 +50

8.5 E=EME

CLRFINZG M) IR L R e, C e AR O AR, 2Rl bRitt 2, Bt i 2 (A SR R BN A T
0. 99 VRAFFE IS B v A DN 490 66 0 IS 350 A (SCERAS N (R 2 VIS FRL P bt e 2 PN B, 2
RIS BRI VA LA AR SRS e BTN 5 » 20RRE e SAS 24 0 I L C A 4 P P AR5 0 1 (0 18 B LB ¢
B,

9 I HIRANTE

WP BRI E LR EN B o 1, BUEUMEE T (ng/ke) Fom. LOAIH:

_ CxVxV, 1000
= S o etetetetetereeeteieteieieaeaeaeaeteaeaeteaeaeaaaaaaeanananaaaes (1D
mxV, 1000
Ve LE
o — PRSI RE &, BANROCR T (ug/ke)s
C ——MFEJFIT BCARHE Hh 2 AR AR P AP I OIS, SR NN e iR 20T (ng/ml) 5

V —— R B, BAOEETE (i)
v —— R E IR RO, BT ()
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m ——RFERE, BN (9

V, =B IAREGR AR, ANZTE (nl) .

W5E SR P UCHATIE AR IER N, SRR —hra 8y
10 HMFHERE N R

10.1 HERRE
ARIFIEAES. 0 ug/kgs 10.0 ug/kgs 500 pg/kg = ANFIIIR KT 1 I3 N60%~ 120%.
10.2 #BEE

FEEGVESRAET, PIUCOMSLIN E 25 535 H AR BB 40 ZAEAS K T2 AR BIE 1920%.
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Mt R A
(=R
20 MEERE LAREMRP LR BRI 9FRN. BT FREF CAS S

20 P RE I AR HER 5T P SCHESCAARROT IR L 330, A 40T B B AICAS 5 WARA. 1,
A1 20 FEERRSSREMIBR P R B R, 27X BRI FREMCAS 5

FF5 TS AR P €A 737 AEXF 4 F i CAS =
1 T e Sulfacetamide CsHioN2S0s 214. 24 144-80-9
2 TR At Sulfapyridine CuHuN;0:S 249. 29 144-83-2
3 T e s e Sulfadiazine CroHioN:05S 250. 28 68-35-9
4 it friz FR T Sulfamethoxazole CioHiN:0sS 253. 28 723-46-6
5 ik e e Sulfathiazole CoHoN 025, 255. 32 72-14-0
6 i i P ke g Sulfamerazine CuHieNi0:S 264. 30 127-79-7
7 i iz — FR s Sulfamoxole CuHiaNs0sS 267. 30 729-99-7
8 Tib i e A Sulfisoxazole CuHisN:08 267. 30 127-69-5
9 i P g — g Sulfamethizole CollioN0:S: 270. 33 144-82-1
10 2K R kT Sulfabenzamide CisHizN:0:S 276. 31 127-71-9
11 Tiffld — PRI I Sulfamethazine CroHuNi0:S 278.33 57-68-1
12 Tif e e W E Sulfisomidine CroHuNi0:S 278.33 515-64-0
13 i e o Y A P i Sulfameter CulizN:0sS 280. 31 651-06-9
14 T iz PP Ak Sulfamethoxypyridazine CuHieNi0sS 280. 30 80-35-3
15 i e ) P 4 s i Sulfamonomethoxine CuHieNi0sS 280. 30 1220-83-3
16 T Jie Sk g Sulfachloropyridazine C1oHsCINO:S 284. 72 80-32-0
17 i i g R Sulfaquinoxaline CralizNi0:2S 300. 34 59-40-5
18 it fidz 418 — FR S s g Sulphadoxine CoHiN,0.S 310.33 2447-57-6
19 T e ) — PP S mas e Sulfadimethoxine CHiN:0sS 310. 33 155-91-9
20 b e S e Sulfaphenazole CistliaN:0:S 314. 37 526-28-9
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Mt % B
(ZERME)

20 TR BRI R RS T RE R E

01 24 W)L o T T A HE VA IURFAIE 725 1 B C i FET L IIB. 1

sulfacetamide

#g %
AR 139

o
1

m/z 215.1>156.1

O—— 717 T T 71— min

25 5.0 7.5 10.0
sulfamethoxazole
b 390
) 4

] m/z 254.1>156.1

77— min

25 5.0 7.5 10.0
sulfamoxol
A FAE
100+ 335
1 m/z 268.2>156.1

min

sulfabenzamide

AR EA
100+

447

LG 10

] m/z 277.1>156.1

Tty — min
25 5.0 7.5 10.0

sulfamether

FLEED 3
100

%
31 13

m/z 281.2>156.1

O——r T T min
25 5.0 75 10.0

sulfapyridine
YA
10 2.40
OA’ 2
m/z 250.2>156.1
O——— T min
25 5.0 7.5 10.0
sulfathiazole
a5
BAER o
0/0 5
m/z 256.3>156.1
"Y1 — min
25 5.0 7.5 10.0
sulfisoxazole
G IEDi
10 4.24
% 3
m/z 268.2>156.1
min
25 5.0 75 10.0
sulfamethazine
LEEY
10
3.32
% 11

m/z 279.2>186.1

Oty T min
25 5.0 7.5 10.0

sulfamethoxypyridazine

3.54

: [ .

IR &
10

m/z 281.2>156.1

07T T 71— min
25 5.0 7.5 10.0

sulfadiazine
ﬁiﬁﬁ 1.86

]
%
! 3
j m/z 251.2>156.1
Gl“"ll""l""l""l‘ min
25 5.0 7.5 10.0
sulfamerazine
*g 3
: O*if”i 261
]
:
%
il 6
| m/z 265.2>156.1
‘31“"|'<"|""|""|‘ min
25 5.0 7.5 10.0
sulfamethizole
A A
1001 331
1
]
A«_I 9

m/z 271.2>156.1

m/z 281.2>156.1

0Tt T min
25 5.0 7.5 10.0

min
25 5.0 7.5 10.0
sulfisomidine
AT EE
10 2.01
]
o
] 12
|
jl m/z 279.2>124.2
T B L e el
2.5 5.0 7.5 10.0
sulfamonomethoxine
LREY 4
100-1
]
o
]
%?! 3,94 15
1
g
]
|




sulfachloropyridazine

e
100 qdE
% 16
m/z 285.2>156.1
0~ r T min

25 5.0 75 10.0

sulfadimethoxine

ARt A
100

5.18
e 19
m/z 311.1>156.1

O —rrr e min
2.5 5.0 7.5 10.0

FRE1 5 B

1—— Tl T 5
2——HA LA E 5
3T I NE 5
4——Tii i T 5
5T [l e 5

6—— T flic S g
T—— i il —
8——TiHi il e e 5
9——Tif [l P e —
10—— 2% F At iz 5
11— e — P I
12— i 5 P W 5
13— 0 P A g
14—l iz FFY Ak g
15—l iz ] FPY A P g
16— il SURA NG 5
17— TR T AR 5
18— e 48 — F AR s N 5
19—z [|] — FR AR A E 5
20— AL .

[EB. 1 20 &AL LR R LRI ER R

sulfaquinoxaline
AR AT 5.40
100 .

o 17

m/z 301.1>156.1

ot — min

25 5.0 7.5 10.0
sulfaphenazole
AN A
100 4.83
& 20
m/z 3152>158.2
O min
25 5.0 7.5 10.0

DB33/ TXXXX—XXXX

sulfadoxine

LIS o
100

Yo

0

416

18

m/z 311.1>156.1

T T T T min
25 5.0 7.5 10.0

(50 ng/mL) $FHEBEFR=6ILE



