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Determination of [ —lactams residues in poultry eggs by liquid

chromatography— tandem mass spectrometry
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ARG TE, ME, BREPESRV. HTHERG. &Nk, Amrsk, B
PAR Skfnan . Sk fiE bk B B A I .

2 HEMSIRAXH

ISR F A BT AN T A o NUAEVE H IR 51 S, SO9TE H I A
W FASCAE o N AN FI 51 RIS Fe e AR CRLE I (B i) sd Fl T A S

GB/T 6682 /3 #5286 a8 FH /K FU RS A 56 7 v
3 R

PR INEER V. BER Gy NI, SMEPIAR, FSEpith, kfnalw. kils
e, 22 80% LME /KR, [ AHAE USRS, M Gl - AR BB E , R R UL

PRI A bR B
4 FRFnAR

B A e sk, B RFE T al, AKONRFAGBIT 6682115 1) — %K
4.1 5
411 ZJiF (CHCND : faikaf,
412 W[ (HCOOH) : fuiftaf,
413 HHEE (CHOH) : thifkal,
42 BRECH
421 50%ZNEKEH: A5 50 mL, A/KHiREZ 100 mL.
422 80%ZNEKEH: WLNE 80 mL, H/KHMiREZ 100 mL.
423 0.1%TROMEEW: BWHEE 1mL, HZEHFE 2 1000 mL.
424 0.1%MRI/KEHR: BHEE 1 mL, H7KH#iFE 2 1000 mL.

4.3 trfEm



FHEV. HEE G ANk, SMeribk, Frspgsk, kfisw. kiinglfs, F8% % V-Ds.

B HEK-Dyy ENVUI-Ds. FMEPIAR-Cyy FISEPIAR-Dyy AR -Ds SkTUHENG-D, At
A >95%, 2 I Al

4.4 FREBRREIE

441 FRAEfESW: BUEBEER V. HEX G R NTUM. FMPIAR, FTRFR, kIE T,
ARG 10 mg (ARAES:, REFERRE, AT 100 mL 2R R, N 50% £ KR I
7%, PCHI R EE Y 100 po/mL AR AERE &, 2~8°CIRAE, ARAW 1A,

442 WIES: WEHER V-Ds. HHE-Drn A FIIA-Dsy FPETIFR-Cyy BTG bk
—Dy K AEF-Ds KAUMENT-D; % 10 mg HIAFIE S, FEEFGE, 43T 100 mL F =,

TN 50% KV A I 52 2%, TR IR LA 100 po/mL (A FRAE 40 2~8°CHRAE, AR 1
MH.

443 JRAEFRMETAEW: KEF B 100 po/mL MHE R V. HHE G & UM, ZmEpgk.

BTEBEPEAR, SkEE . kAo fobrtfi &% 0.1 mL, T 100 mL &+, A 50% 5K
MR E R, WO R A 100 /L R A AR e TAEW, I FHELIE .

4.4.4 RAEWARTAER: F%ENLI00 p/mLi)EHERV-Ds. HHR-Dv 2 FIMK-Ds. &
PEPEIR-Cy BTSPEIR-D,s AR -Dsy SkAIHET-D, U bRl 4 75#0.1 mL, T-100 mL%¥
=i, F50% LMK E 2, ECHi R 9100 /LRGN AR DA, I AL .

4.5 g}

451 [EAHZEEURE: [RARVE A AR KR IR T i 3L R W AH A HURE, 200 mg/6 mL, BiAH 2% .

452 FUFLIERE: 0.22 pm.

5 {UEBFMigE

5.1 RAH G- HR OB TiE L 55 L B U

5.2 ZpifroRF: &40 0.00001 g #10.01 g.

5.3 imliEiRA A

54 4R

55 URELHL: HE 10 000 r/min.

5.6 &AL,

5.7 [HAHZEIEHE
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6.1 IRHHYHI&

HUE SR A s AR E, ERERERN.
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6.2 BHIRT

-18°C LA M PRAF
7 MELE
7.1 1EH

HOalkl2 g (MERIZE £0.029) , B T50 mLIEL SO, IINRA A bR TAER100 (i, N
80% £ /KA 6.0 mL, RHEIRAI1 min, HUEHRH2HG min, 4°C 10000 r/minf €210 min,
B
7.2 Ak

K [ AH A HUR: 22 2 B BUCIEVE I B AU b, BB BIEWR3.0 mLid i M, £/
FEEARIIE, R AR R . 40 CORIBEMR EIE T, IIAIKL.0 mLIEMRR R, IRIERE]
150.22 um FAALIERE, AR 6% - 5 BRI E
7.3 EFRIECHR R A0S &

2 B UR A AR TAEBRNR & AR TAEMOE &, KRB H RS % V. 5 &5 % G,
FURTEAR . SETE AR BT S PERK L SLAER S ShAIMERTIREE N 1 g/l 2 pg/L. 5 g/l 10 po/L.
20 /L. 50 po/L, WARMKEEN 5 polL I R FIARHE TAREM, A &I 1.0 mL 235U F) 6
AR 2257 1 HRHURI“7 27 A I 25 RN AR, 78 40 VA AR 50 2R S UC e A v A E VA TR
G FHIAEC, SFLIBMETIE, BB i - H TR o o AR 25 R H G 82 ) 1A A (K R E
B i W AR LR AR R, A vV TR BE R AL AR 2 b vl 2R, SR [ U5 77 A AR D%
R
7.4 ME
7.4.1 WAHEIE S %

a) tBilFE: Cog AiEAE(150 mm>2.1 mm, FifE 1.8 um), BAI4#E,

b) #if: 30°C;

¢) FFEE: 10 pL;

d) JiiE: 0.3 mL/min;

e) WaH: A: 0.1%FRRANEER: B: 0.1%H KA, HEEEVEMFET W& 1.



®1 BERRER

| A: 0.1%F L 2 I5H R B: 0.1% /KA
min % %
0 5 95
5.0 80 20
8.0 80 20
8.1 5 95
10.0 5 95
7.4.2 kS5 %& 4
a) ETIH: HEmEE (ESD BFH;
b) AR AR EE
c) k7= 2 S BRI
d) Wi HJE: 5500 V;
e) BFURIEE: 400 C;
f) Z4A: 55 psi;
9> IS 60 psis
h) SfiA: 35.0 psi;
i) EMEFXN. EEE A AR AR R IR 2.
#x2 P —HNEREEAHMIAFRINRIESH
- SEME BT EEE TN iR b fE
W44 FR
m/z m/z \Y eV
351.0>160.0 22
HEREV 351.0>160.0 60
351.0>114.0 47
334.9>160.0 22
EHHERG 334.9>160.0 60
334.9>176.0 22
350.0>106.0 36
E LN 350.0>106.0 55
350.0>160.0 25
UM AL £96.0>1600 436.0>160.0 25
A .0>160. 60
RIEH 436.0>277.0 23
" 366.0>114.0 466.05114.0 30
) .0>114. 45
P 366.0>208.0 19
S 347.9>158.0 247 651580 18
7 .9>158. 40
o 347.95174.0 23
" 529.0>134.0 £26,05134.0 22
Sk o 1 75 .0>134. 44
R 529.0>396.0 19
HHZ V-Ds 356.0>160.0 356.0>160.0 60 22
HEER-D, 342.0>160.0 342.0>160.0 60 22




- E T -] EiEHRE Tl 35 e
M) 44
m/z m/z Vv eV
ZRTGHR-Ds 355.0>111.1 355.0>111.1 40 35
Ra] ZL 75 AK-D, 370.0>114.0 370.0>114.0 45 30
AP k-3, 440.0>160.0 440.0>160.0 60 25
LA -Ds 353.0>158.0 353.0>158.0 40 18
Sk 5-D, 536.0>141.0 536.0>141.0 44 47

743 WE
a) EMEE
FEAR[F)SEBG 254 5 A it P A 00 2P0 Joit ) R B I ] 5 s Y0 V0 o 2 4 £ B I T i 22 £
2.5%2 P, FLRE il P D 273 8 A B 1 ARG = 5 9 s (R v V8 VR v I ) 5 1
THIRERS S EEHEAT LU, W ZEANEE 3R 3 HOSEE,  J AT 5 A it v A L AR ) o
TR B— PTG e 2 2 WA o AR VORI A b AR PRI 9 o e €% P AL P S B
% 3 BB ENBTEENRIFHRE

RN, % RYFRZE, %
>50 +0
20~50 +25
10~20 430
<10 450
b) sl
Y57 40017 4.2 @ A8 2644, BURAEVATROR L R UL EC bRV, 1E PR a2 e v, 4%

A DAV THT R L B8, SR VA YA i I DTG A VA T RO 7B — PR T e 1S 24 e T A
SHCA S A 1 W TR L ASC ARG T 1 2 VS L 2 P o TR B — PSR A 25 0 1 22 s M WO
AIE 5o 2 £ 13 1] UL B SR

7.5 =AKAKE
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A
X —ulR B — BRIk B B, B AN R T e (borkg)s

Cis —IFHF R T B— W RGN AR IR I, B A TOE BT g/l

C, — IR B — ABEIERZMIRIIREE, BLCAROEETE (/L)

C'is =BT B— NI IR BRI EE, BRI (g/L)s

Ai — TR B — W BUIZ S 25 W I W T A 5

Ais —IFEER B — N BLIZ S 25 N br IR U T A 5

A —HRAEE B — I RZ S 2 e T A 5

Alis —FRAETE P B — N AL 2540 A b R I T A

V — R T AR B, AN Z=TE (mL);

Vi — AT R RBGR AR, AN ZTE (mL)

Voo —RHGRAR, AN ZTE (mL)

m — gtk R, AN (g)s

THRA R TR AE, WE SR PATIE AR P EERR, R = T
9 FAERYE. EHEMEEE

9.1 REE
HHRV. BERC. ZURTIAR. SMTaAk, BEEPabk, kAngw. kA AR HiBR A
1 w/kg, EERA2 wokg.
9.2 EHE
HRRV. HRERG. ZRIIM, SRR, BB pEbk, LA Skl fi57E2~20 pglkg
NI BE 7K B [ 9 70%~120% .
9.3 BEE

AR5 At YA R i 22 <20%, -k [A] AF F E fl 22<20%



Mt SRA

(FRHEMR)

HYPRXETR WFE ST FAFCASS

T A1 HPRELFZR. LFESFRFCAS =

LI JEILAAHR thE CAS &
HEEV Penicillin V Potassium Salt C16H17N,05SK 132-98-9
HER G Penicillin G Sodium Salt Ci6H17N,Na0,S 69-57-8

ARV =KEY Ampicillin trinydrate C1sH19N304S 3H,0 7177-48-2
SN — KA Cloxacillin sodium salt hydrate C1oH17CIN3OsSNa H,0 7081-44-9
R B PR =K AW Amoxicillin trihydrate C16H16N305S 3H,0 61336-70-7
KBEF—KEW Cefalexin monohydrate C1H17N50,S H,0 23325.78-2
IR kg fs Cefquinome sulfate Cy3H5Ng0sS, HSO, 118443-89-3
HEE V-Ds Penicillin V-Ds C1sH13DsN;05S 1356837-87-0
HER-D, Benzylpenicilline-D,
N- Z LR I 46 2 N-ethylpiperidinium salt CaaHiDyN0SxCrieN 1217445318

S RPEMR-Ds Ampicillin-Ds C16H14DsN30,S 1426173-65-0

S MG FR-15C, SR Cloxacillin-1*C, sodium salt C1513C,4H1,CIN;NaOsS 642-78-4

Fr] 2L P4 pKk-D, Amoxicillin-D, C16H15N505SD, 26787-78-0

L E-Ds —KEW Cefalexin-Ds hydrate C16H12DsN305S 1217541-99-5
118443-88-2

A5 -D, FRiAL )

Cefquinome-D- hydroiodide

CZSH18D7I NGOSSZ
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XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefquinome IS (536.0 / 141.0)

1000;)J ﬁgzs 1

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefquinome 1 (529.0 / 134.0)

1 2 3 4 5 6 7 8 9
Time, min

10000 Nz.gm 0 2
T IWM T

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefquinome 2 (529.0 / 396.0)

2.932 2
5000

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefalexin IS (353.0/ 158.0)

4e4 3.072 3
2e4
Oe . : . . . . . .

3

4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefalexin 1 (347.9/ 158.0)

Zej
Oel

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cefalexin 2 (347.9 / 174.0)

4 5 6 7 8 9
Time, min

4 5 6 7 8 9
Time, min

1e5 3.078
e
4
Oe T
3

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinV IS (356.0 / 160.0)

2GZJ 5.067 >
Oe . . . . 4 . . . .

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinV 1 (351.0/ 160.0)

1ej @84 6
Oe

1 2 3 4 5 6 7 8 9
Time, min



XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinV 2 (351.0 / 114.0)

6 7 8 9

Se4 | 5.084
OeJ IJ(\L
5

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinG IS (342.0 / 160.0)

2e5
Oe!

Time, min

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinG 1 (334.9/ 160.0)

N
| 4.847

1e5 ‘\ 8
|

Oe . . . — . . . .

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): PenicillinG 2 (334.9 / 176.0)

2e5
J 4.845 8
Oe!

1 2 3 4 5 6 7 8 9
Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Amoxicillin IS (370.0/ 114.0)

2.552
20000 ‘ 9

4 5 6 7 8 9
Time, min

L
3

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Amoxicillin 1 (366.0/ 114.0)

5e4 10
J 2.554
Oe r r : T T T T T T
1 2 3 4 5 6 7 8 9
Time, min
XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Amoxicillin 2 (366.0 / 208.0)
ded 2553 10
2e4 |
Oel T T \k. T T T T T T
1 2 3 4 5 6 8 9

Time, min

XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cloxacillin IS (440.0 / 160.0)

293 IT 5.465 11
Qe AL

1 2 3 4 5 6 7 8 9
Time, min



XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cloxacillin 1 (436.0/ 160.0)

12
1e5 5.468
Oe T T T T T T T T T
1 2 3 4 5 6 7 8 9
Time, min
XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Cloxacillin 2 (436.0 / 277.0)
2eb5
) e ’
Oe T T T T T T T T T
1 2 3 4 5 6 7 8 9
Time, min
XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Ampicillin IS (355.0/ 111.1)
531 3.028 13
Oe T T T T T T T T T
1 2 3 4 5 6 7 8 9
Time, min
XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Ampicillin 1 (350.0 / 106.0)
3e5
3.039
2e5 14
1e5
Oe . T T T T T T T T
1 2 3 4 5 6 7 8 9
Time, min
XIC from 20210120.wiff (sample 15) - S1ppb, +MRM (24 transitions): Ampicillin 2 (350.0 / 160.0)
1
eZJ 3.038 14
Oe T T T T T T T T T
1 2 3 4 5 6 7 8 9
Time, min

KB ARAEA R B — W BLHZ IS 251 S W RIFAIE =5 1 ot B (3 1811 pg/L)

1--3k i f5-Dy; 2--3k 5, 3-- Sk %% -Ds; 4-- L HUEE, 5--HHEARV-Ds;
6--H RV, 1--H 5 5-D7; 8--5H 5 = G; 9--Fi LG HK-D,; 10--Fi] B PG #K;
11--50ME PG PK-13C, ; 12--50 M PG BK; 13-4 U K-Ds; 14--8 PG K




