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Determination of six polyether antibiotics residues
in milk and milk powder—LC-MS-MS method
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SRR AMREBERER
BERNNE
R B iE- R B R A

1 SEE

ABRHERLE T A W AT Ey A oS P B S U A E Ak B A A RO O - A R 0 I E T

A af TGS 5 CRL 36 TR S a4 0 R R 28 W05 ) A0 05 8 (40 15 2l 05 % 15 R 95k #n 2t 2 JLBC O
W45 ) Hh V0 i 7 2 (lasalocid) | 52 BEE % (monensin) | JE H | V. 8 £ (nigericin) , £ % % (salinomycin) |
F L 34 2% (narasin) B #8 & #% (madubamycin ammonium) &% & 35 09 1 52 .

APRUER T EER PR AP R R R R EER R JEH R R S ER HERER S ER
PRL HH BRET N 0.2 pg/ Ls Wy FR R v i i1 28 VS HE I 3R JE H A e 21 L R e 3R R SR R 3R L T AL s

Rt BRI 1.6 pg/kg.
2 PetEs| AXH

G SO S A AR bR E S ) T R AR HE R . PLAETE H B S SR R S BT A
i) i 0B AN 55 5 152 ) PR 250 a0 0T U AN 3 A= i o 28 1T » 350 Dl AR 408 A= b o 15 6 WIp 130 1Y 4% B R
T 75 ) il S SO R R A . LR ASTE B WIR5 1 SO B i MU 3 T A p 1

GB/T6379.1 & Fi k54 ELMNEWME(EWMESHESE) 51840 20 5E X
(GB/T 6379. 1—2004.1S0 5725-1:1994.1DT)

GB/T 6379.2 Mg kS5 RaEME GEWME SHHE 28 o e nifEN & ik ER
PSS AR R A i GB/T 6379, 22004,1S0 5725-2.1994,1DT)

GB/T 6682 4255 %5 HI K LS *ﬂﬁﬁﬁ‘ﬁ?ﬁ((:]ﬂff 6682—2008,1S0 3696.1987.MOD)

3 JRIE
TR P SR B S P A 5 ] SN & IR [T AR A BOHE w4+ o5y GO €50 05— #0 BRI O30 2 » P b i e i
4 R F0H R

bk 75 A7 U B S o B R 2 O e A
4,1 K.GB/T 6682,—%% .
4.2 05 Eg5al.
4.3 W, A al,
4.4 EC b Al
4.5 ChlamfipmiEd - MPbELF G 2 MAIESE A D wEaik2). fibaEE Bl EEL
ST
4.6 W& Lgial,
4.7 TR ALY,
4.8 JCKBLEREN: FHATTE 650 CHyLE 4 h BT G2 A & 1.
4.9 KFZRWENH 1 mL FigL 0,385 ¢ ZFREE T 1 000 mL KR A .
4.10 HEHEH(I+1) 100 mL HES 100 mL KIES 4.
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4,11 FIybJE I E (CAS 25999-20-6) S fE R 2= (CAS 22373-78-0) . Jé H F] ¥ 1# £ (CAS 28643-80-3) ,
A E(CAS 55721-31-8) R Eh # Z (CAS 55134-13-9) , Dt 8 E i (CAS 84878-61-5) b HE & . 2l JiF
KTFEFT 95U,

4,12 i M G 5 78 00 < o T BR DOE Sk ) BE AR BR ME W BT (AL 1) 4 0 R H I (4L 3) BE O AR e A 1 mg/mLL
bRENE AT A . B S ARAE — 18 Cuktfrr .
4.13 b TARIE W e HL 1. 00 mL fp 4R A 8 (4. 12) .88 A 100 mL £ A% HH FLE 7 RIS
WA TE 7y 10 pg/mL, A7 0 C~4 CuRFHP .

4. 14 Oasis HLB EAHZE B/ L s AH 24 .3 mL.60 mg. AT A 3 mL HEFI 5 mL K51k
SRR AR .

4.15 JER .0, 2 7AW

b Y gETNig &

VR FH 0 1 - R G R A < P A F 55 1 U (EST 3D
G b P JGR 0.1 mg F10.01 g,
Vg i 1 =) 45 .
ED L e KFEEAE T 5 000 r/min.
FBiidr:1 mL.
A 3l i A AU 2 &
He 45 1 . 50 mL
] AH A HUR B
100 JA T

REFEHFSRTF
6.1 AEAHHF

M2 FEm P O AR EREm 2y 1 kg, 84020 Y00 U o il 3R AT i i ae N . B H G 1E
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7.1 3EHY
7.1.1 HEmm

FREL10.0 g iRAJMIAEE T 50 mL G E Y. nJC/K o 2 89 (4. 8) 24 10 g f1 L A5 (4. 2)
2220 mLSIEIRE] 1 min.&i% 10 min. ) 3 000 r/min &0 3 min., S B3 .0 10 ml 280
AYITE A BE (4. 5) i BE 1 min, FF R 0E BSR4 238 T A 4 mL B EEIE R (4. 10) 3 fif vk i . £
i
7.1.2 Ui

PR 12,5 g iy FHffrh.miE&E 35 C~50 CABHER. . GLHEEHE HAKEER
100 mL, 74rR 2. BE10.0 g BESIEE T 50 mL BABEOE P R 7.1, 1 LR
7.2 B

B 7.1 BT A Y A T 2 3] [ AR AR HOHE L IR A 2 mL B RV (AL 100 T R 3 46 HE L 1 A [ AH F
BOkE AR 5 mL 7K F1 3 mL B WSS (4. 10D IR pe A .4 mL HIELCA, 3D PEME . F & S W T 1808 0k It
W T, A 1.0 mL FEEIE % . 0k 0.2 porn S S, 35 908 AH €20 335 - 5B IO 523 000 2
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HERIrETIESHROE &
FREC 6 i PHPEFE M 2 10,0 g B
He R R i

10,0 ng/ml..20, 0 ng/mlL 50,0 ng/mL

7.4 ME&EHE

50 ml. HIEM R RHEr
CAEVEW (40130 4 6.1 A0 6. 2 IR, Hl A MBS 1.0 ng/mL,
100, 0 ng/ml. By A 5 g o -

C{ETE I .
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. 0 ng/mlL,

7.4.1 BRHEBESEEH
WA ZE & .
a) it :BEH Cy 01,7 pm, 50 mm > 2, 1 mm(N4%) w25 &
b) HEiR:40 C;
c)  EEELE 5.0 ul;
d)  Jnah s A HEECL 3) s BoK R s (4L 9) L PE IR R B A A 1
1 REEBERRFRLRE
i [6] /min ML/ (el /min) A% B/ %
0. 00 250 90, 0 10. 0
2. 00 250 70. 0 30. 0
2,01 250 90 10, 0
2. 50 250 00 10, 0
7.4.2 BBRESFEH
BRI 2 F M T .
a)  BUR . H M B R
b)  Hdm =0k S H
c) %Lﬁ"lﬁft 2 [ I s
d) ENEHRHKE:2.8 kV;
e) BEFEIEE.110 C;
) R AAIEE 380 C;
g)  FHi A AT WAL 600 L/ h;
hy)  HEAFLTCE S ML s 50 L/ hs
D WA 0. 1 L/h;
i) HESLH TRl 1 RE RN SE B O ] S T S BB E TR TR TR 2,
F 2 NTEREREEAEFRRIES MK E B E
I THT THT e NP _
(&) 4 B -i:?:i:ﬂ;luh i:p‘%i"j D {%EJ ﬁﬂ[ﬂ’iiﬁm: Hiﬂr:iml.- ‘EIH'L;I?IJ_-T:
(m/ =) (m/z)
fr i i R 1. 48 613.5 377. 1 2 . 50 72
595, 3 38
£ i 5 % 1,23 593. 5 575. 6 S ! 50 65
179, 3 10
e H # i 657, 6 30
. 1. 76 742, 7 657. 6 - - 50 12
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*x 2 (8
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{4 B ) Jm] R} E 1 hilk 481 HE 2/ I ¥ i) |/ fEFLHL H
k& 4 B | . (GE i) G , ’
LT (m/z) V ms V
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R 1. 55 773.6 431. 3 50 65
531. 5 18
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HH L Eh s & 1. 85 7R7.6 131. 3 50 70
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, 877. 4 30
U b #5 3 B 1, 38 039, 6 877.4 50 38
306, 3 30
7.5 MzE
7.5.1 ZEEME

FF v V2 TR TR € 335 - R 8 TOCTES o BT 2% R R A 000 5 FF o 0 SRR M 0 A 0 35 0 R B IS [R) 5 Bk A

R T A VB R L P v O B T ] — 2, FF HLAEIBR T 55 B AR & 0 b AR S B S R B
) R [ 2% 12 T A 380 B Jo s oA 95 TS PRI A B % 25 AN A ek 6 3 R 3 L D) e LS ORI R o A A
R I F) 8 0 427 Ik
X3 EEMENBEANSFFENRALTFRE %
AT 7 K K =50 20-<Z K<Z50 102 K=220 K=10
OV B A X (R 22 +20 +25 +30 +50
7.5.2 EENZE

AR A e oP A 2 1Y) 5 S OC 32 ERCUGE A1 RHUAH A 1 s o AV I — RS R A A €0 - A R I

BT . A v A T TR TR I AR R HP SR Tk 2 A 2 A e 1 (A A R Y 28 P T T Y L R b oE AR T RN
FEFE S R SR RE I 2 . 76 bR A & iR e g S B 25 0 F . 6 B gl 00 % B A% 5 85 1 ) T

2% 2. HOPRHE S 2 B UG £ 5 P 2 LR R A TP AL LT 2 E OALG,
ALy 7S Pl SR Ak S B AR TR A WG R Ay v R I e BE R HC - 2y (o] offe #2056 B R = WU % B h iy
7 B.1 f1g B. 2
7.6 FITiRE
F UL 2D IR ) [R] — i 17t 3 ) 5
7.7 THIRIE

8

PR ASBRIPUARE SN 3 3% A A PR A T I

HZRITHE

RSP A Z vk E A E (D
VvV 1000

X =X — X

m ~° 1000 oGl

2
X—— 1 B v 0 21 43 5% 85 kL W S R & - RO Rl v B T Cpeg/ L) W00 80 o - BR R RO T
(g kg

. T 00 2 o 3 SRR JE L B S A e B T (ng/mL)

V—HE i i W0OE AR A Z T (mL)

FF i VA ORT A SRE A (ACRR B WS R o < B D T (o LD 0 B < L2 D v ()
R R AN R = HAH.
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9.2 EEH

TE 81 52 PRl 5 & AR5 0 R 000 <7 0] 32 2455 5% 18 248 06) 25 (R AN il o 12 52 P PR o 3a0F A oS i 3R i 2k

LA 22 WS e E S B B i A O R LR 4
T4 AMBEMENRERFTIMRELESERMBIMVERTIE HohiowETe
e 4 4 5 FE i 2 S 5 e 2 PR - FRELE R R

a 0. 2~4

FPF IS = lg r=1.014 8lgm—0.5230 | lg R=0.958 4 lg m— 0. 585 8
LILE . 5~32
2 1 0, 2~4

5 I % lg r=1.190 3 lg m—0.596 1 | lg R=1.340 8 lg m—0. 590 2
KR 1. 6~32
10 0,2~4

e H# W i £ lg r=0,8507 lgm—0.5201 | lg R=0,890 5 lg m—0.572 8§
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= lg r=0,967 9 lg m—0, 525 8 | lg R=0,968 3 lg m—0,952 7
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54T 0, 2~
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G0 2 P I L Y 22 {HL A
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