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Determination of amoxicillin,ampicillin, piperacillin, penicillin G,

penicillin V, oxacillin, cloxacillin, nafcillin, dicloxacillin residues
in milk and milk powder—
LC-MS-MS method
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SR UEIEGE L O 2 N =R i F 2 NN €4
AR .FEBRG.FBX V.EBEK,
SR . FXAERNTSE AR
B ERNE
R B iE- BB E

1 StH

AEFEME T AP PR ETER EFEAR RN AR FEEGC.HFEE VAR A
AR FE R T AR S P AR R B B O R OO - SR K B R ik

AVRHEE T4 PMPs PR EFAAR RPN FEE G HEER V. AR sy
AR F RO IS T AR AR B B A U TR

AARHER TR B A P ER AR R RAEAMN 1 pe/ke, FIEAK KRR FERX G . FE
B VSN 2 pg/kg, BB TR NETAN 4 pe/kg; il PEAFTAAR RN S 8 pg/ke, FIE
PR VIRPI AR HER G HFBEE V.EMENNE 16 pg/ke, KRBT UETA MY 32 pe/ke.

2 MEHsSIAXH

TR XG PR KRS RREN T TR AR R, LEEHHNSIAXS, REERAE
A8 B CR IR ENR M N B BB TR A E B T Ahr o, SR 1 , B2 Rh AR 85 4 b5 M 25 B U U & BF 5T
A Al R X e SR B B T A . LRI H RS B S0 BRI A 18 T A4 o .

GB/T 6379.1 WEIFESHERNEREERESHEE 5 1% 8 5EX(GB/T 6379. 1—
2004,1SO 5725-1:1994,1DT)

GB/T 6379.2 WEIESHERNERBE(ERESHER) F2HI -HEAHMETRESR
S FEYER B A ¥ ( GB/T 6379. 2—2004,1S0 5725-2.1994,1DT)

GB/T 6682 434 3% 2= FI/KH & Ak 38 4 ¥ (GB/T 6682—2008,1S0 3696:1987, MOD)

3 FE
A 2 -7K TR LT SRR S B S04 TR AT BE TR M 4L RSN €5, 3-8 B BRI A SN B

E-S

=L 70l #0 4

B AA RIS, B A R b4k, 7K GB/T 6682 B2 —%K.
VY| B i RN o
BERE 4.
SEAM.
5 mol/L ALK : 100 g SR U. DIBEMHET 450 mL K &, A EEE 500 mL,
6 0.1 mol/LBYMRELBIIAW.6 ¢ IR E 4. DEMT 450 mL ki, HEEIPBFR 4.5
¥ pH=38,m/kK = 500 mL, i FIRTACH .
4,7 ZFE-KEW(3+1):300 mL Z 4. 15 100 mL KIEE.

A oaox s oa s
g s W N =
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4.8 ZFE-KBEWKA+1):100 mL Z, (4. 1)5 100 mL /KBS .

4.9 MIEFEAR(CAS: 26787-78-0) \EETHAK (CAS:69-53-4) WRBL PG AR (CAS: 61477-96-1)  FHE G
(CAS:69-57-8) . HHE V(CAS:132-98-9) . FE M Pk (CAS:7240-38-2) A MEVE MK (CAS: 642-78-4) . F
RPGH(CAS: 7177-50-6) FIME TG (CAS: 3116-76-5) NI HF B EREY R, EFHATET 98 %,
4.10 FRAEMEA R - 4 IS BB AR HE S OB 2 0. 000 1 @), I Z BE-/K ¥ ¥ (4. 8) Fe il A% 100 pg/mL
FR B HE A 25 Vo

4. 11 BAVRAERE TR - BUREF SR 4. 10K 1 mL & 100 mL FEEF,HZ B KBB4 8)
TEA BRI BE, L H AR AR E LR, M hdeng .

412 BRYETTAEW-METE, R A BRWBSHRES R TERW LD, AZ AR IRBUEH R 2T
TR, LA B

4,13 HLB [ 48 % BUkE sk A% % 50
W (4. 6) ¥4k,
4.14 JERE.0.2 pm,

5 {UF/FIELEF

B,

WE IR A A% gJ)
e % 7 & AN L]
I 48 A6 BBz

pHit. o
6 HENHESRE

mL FRE.3 mL KA 3 mL B EL 48

g,6 mL, ff FRIKK

oo e oo oo
NSO O AW N

o {)) |
Elﬂj’f]#nnf—"] & 45 A ; 40 AR BAAR I .

6.2 ¥ A i AL

B AIRE 4 25 ONH 8

7 BES R

R

7.1 EEW

AR FRER Y 4 g (MEHR 2%, 01 @) T 5 D MR 0.5 g(HER =
0.01 @)JfFMA 4 mLKF 50 mL RSB LE PR, MA 200 ZFE-KBER L. DEERY R
2 minf5,3 000 r/min B0 10 min, BE FERITESEIOM Y. A 10 mL ZE-/KBERUQ. DEER
B3 EEBT R0 .
7.2 &k

KRBT 45 CTIREBAREZAN 7T mL A5, A 2 mL BERILZrPR (4.6, IREIE . BEBICE
41 HLB FA B B, F A 2 mL BEEREL 2 vp M (4. 6) BB AR IR , LE R — IR B B A B, %
WE#E/NT 2 mL/min, A3 mL KGRI FABA, A 4 mL Z /KBB4 O BBIFKREAE T 10 mL
WRERHBEE P ERBERDT 2 mL/min), AKEFZE 4.0 mL, RRIRA G, & 0. 22 pm JEAE{HE
HPLC-MS-MS 4} #7.
7.3 TAERBERNE&H

AT A ERE & 4 g, U BAMERESD 0.5 g (KRS 0.01 @), 3% 7.1 A1 7. 2 #4E.



7.4 WEEH
7.4.1

REEESE XN

WHEESELRMFWT .
a) A FEEM,S pm,150 mmX 2.1 mm (R EHEYE;
b) iR E 30 C;

C) ﬁﬁﬁls fJ.L;
A SR RWE LR 1

AE &R R %
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B 6] /mmin A/ (L /i 1% A R %6 O/ %
0. 00 —\ 20
6.00 20 80
8. 00 80
8.01 20
10.0 j 20
7.4.2 MRiESE 5T
Jrigiie s
a) BT
b) i
o BN
d  HEhS
e) IEE K
D EBHE
g) WA
hy Q1 & o0.uiQ
D RS
D REREES
k) It ik
ot ﬁ'&qm/m BB Gt/ eV
amoxicillin ' 366.08/348. 87 10
HE T AR 350.08/105. 94 20
. 5.26 3.5~5.8
ampicillin 350. 08/159. 91° 13
R B P Ak 518.07/142.92 34
s o 6. 66 5.8~12
F piperacillin 518.07/159. 94° 12
HEEG 335.08/159. 86° 12
. 6.85 5.8~12
penicillin G 335.08/175. 91 14
HEEV 351.07/113. 81 33
i 7.11 5.8~12
penicillin V 351.07/159. 92° 11
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£ 2 &
A YA 5 8 Bt 6] /min t RAEB O /min YR T3 (m/2) R/ eV
T
402. 08/159. 85* 12
ﬁrﬂ“ﬁ% 7.37 5.8~12 _—
oxacillin , 402.08/242, 81 15
W 436.04/160. 01* 12
ﬂ%ﬁﬁ 7.67 5.8~12
cloxacillin 436.04/276. 85 16
i 415.10/170. 90* 36
ﬁffﬁ_ﬂ( 7.76 5.8~12
nafcillin 415.10/198. 96 13
p— T~ - 470.00/159. 98* 13
‘ - 8.04 5.8~12
dicloxacillin L 470.00/310.78 T 18

fAEBRE TR T ARE RO (RS RT RAEE S, MR R AR S B A BB .

7.4.3 BHEEE-SERENE
7.4.3.1 EMIE

AW A EE 1 MR F.2AULEFEF L EMBSREAT 25 PRI Y B4~ B et E,
LSBT ERMBER P AR E N EREEL2. 5% 2ZH; EARIEE PR A EHE TR
FTHEESWEEINRSE T EREERERA TN EEE FRHENS EESHTER, REABLT
2 3 AUEWTLTE , 0 o] ) 2 R RE S s AR AT R AR T4 .

3 ENBIENENEFEENRKAWERE %
HXNEFEEK K>>50 20<CK<C50 10<<K<20 K<10
SR ECkRE +20 +25 1 +30 +50

7.4.3.2 EEWE

FEANZR B AE CAR SR T, R A 5 BOAR M AL ol 1T W BE A , DL T B O A AR AR , TR & 2 B BE HE W R
[ S B8 A bR 42 1 4 o T4 o R, bR o A i R X R AT AE B R T T VB b AR B A o84 v R (L 9 P 7 X
HUENEEEEA, EROEMRERMST AAERNRENRZRE 2. WHEEXREDERS
KB EE I (MRM) (435 2 WK 5 A Pl AL 1,
7.5 FTK%

B BB X — KRS TR R E .
7.6 ElEERE

W BUGE B IR AHE AR, S AR EER (7. DM BB BRI AR R e . BIYEAE dn
WMAR MR 5 7. 1 AN 7. 2 BeAE W RE S THELRE AR R [E O . JURD B R B o B A% L ] e AR
EBERMRBHYEB. 1,

8 #Ritg
BT YR RE BRI ARELERSEITEREXDIHE
\%4 1 000
X=cX o X m (1)
K-

X— KPS RE &, A0S T 5 (pe/ke) 5
c—— MARAE TR 22 L8 Bl B M 41 53 P V3R, BN R N R B ZE T (ng/mL) ;
V— BB ESER, B ZES (ml);
m—#uuﬁ‘?&kﬂﬂﬁif&# MR, BN ().
HESERNME S A1,
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9 HEHE

9.1 —HMAE
IR T EREREME GB/T 6379. 1 f1 GB/T 6379. 2 WAl E W E N EXZ MR EKE
BL 954 By ] {5 BER TR .
9.2 BEEH
EEAEHAZGT . KEBMRRM LN RERWENZEABLERZER (O, £ HAPHHR P LHE
BEMBRMEEEEREESETBAR 4 MK S,
R4 FPHhARBEBENEMRERESUHNBHANFTE 2OYEETH

EWER e 58 ¥ HEHR - BEIHHRER
el 5L P K 2~20 r=0.143 8 m—0.1230 |lg R= 0.8798 lgm—0.7535
XM 1~10 lg r=0.800 3 lg m—0.705 4 |lg R=0. 847 2 lg m—0.566 3
E $r Ak 2~20 lg r=0.672 0 lg m—0. 487 6 |lg R=0.544 8 lg m—0. 246 1
HBEG 2~20 lg =0.591 5 lgm—0.361 3| R==0.1357 m + 0.611 3
HEBEV 2~20 lg r=0.719 5 lg m—0. 585 0 |lg R=0. 710 4 lg m—0.523 2
T K 4~40 r=0.167 9 m—0. 446 4 R=0.162 5 m—0.046 5
& B T K 2~20 r==0.076 7m + 0.350 1 |lg R=0.792 5 lg m—0.435 0
AT 1~10 7=0.131 2 m—0.002 3 R=0.1415m + 0.129 6
A AR 4~40 r=0.184 6 m + 0.119 6 |lg R=0.7925 lg m—0.449 1

. m AFRMESRHBERFHME.
x5 PRI AMRBEBERNBENREREEUHNBRESTE ROMMEETH

AL EA ik R E HEHR - EIHRR

B B 75 Ak 16~160 r= 0.1456 m—0.998 2 |lg R= 0.867 9 lg m—0. 544 2
HAETEH 8~80 r=0.143 6 m+0.003 9 |lg R=0.630 6 lg m—0.277 3
9 B 76 Ak 16~160 r=0.669 7 m+1.6895 |lg R=0,638 9 l|g m—0.268 2
HEEG 16~160 lg 7=0.886 9 lg m—0.714 4 |lg R=0.705 8 lg m—0. 388 8
EEBEV 16~160 lg r=0.53 lgm—0.19 |lg R=0.689 5 lg m—0.363 3
2 e P K 32~320 r=0.074 8 m+1.040 3 R=0.087 8 m+0.740 8

T A 16~160 lg 7=0.687 9 lg m—0.489 8|lg R=1.007 6 lg m—0.892 4
2R T 8~80 r=0.044 6 m+2.109 0 |lg R=0.392 6 lg m+0.071 6
P& i 3 32~~320 r=0.056 4m+3.236 5 |lg R=0.740 9 1g m—0.370 6

F.m AWHKEEEROEREHE,

MREEALEERER, NEFRBERFEFEARKEN KB HIE .
9.3 BHH

ERRERGT . EHMPKRM LM REROENEZERNESERER (R, 455 LmE
BRNBRMEERERFRETBILE 4 K5,
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Relative Abundance

- OF A
(BT R
REWES R E RN MRM &iEH

A FBERREYR L KA M (MRM) A5 E, LA A 1.

RT:0. 00-12. 00

100% RT:6. 85
‘e
. #HEXEG
50% 7 335 08/159. 86
o
100% RT:6.85
] HEHEG
] 335.08/175.91
50%1
: 2
o ; i
100% RT:5.26
; HETH
] 350. 08/105. 94
5000‘*
-4
0 RT:5.26 -
100% e
& it
50% 350. 08/155. 9t
o
100% RT:7.11
HEEV
s0%.] 351.07/159. 92
100;’ RT:7. 11
. HEBEY
50%- 351.07/113.81
) !
ﬂ‘r‘rﬂ‘rrrﬂ’rrrrn’r‘rwﬂ"
10
t/tnin
B A1

Relative Abundance

RT:0. 01-12. 00

100%— RT:2.17
50% o 3 4k
B 366.08/113. 86
S
Looss_ RET:2-17
] B 215 bk
50% ] 366. 08/348. 87
oL —
100% RT:7.37
] FMT
1 402.08/159.85
50% —
.
100%— RT:7.37
] K bk
50% - 402.08/242.81
]
0 :
100% RT:7.74
ERPM
50%.] 415.10/170.90
0- -
100% RT:7.76
AT
50% 415.10/198. 96
()

{/min

Relative Abundance

RT:0.00-12. 00

8

]

50%

FE O T B A |

100%1

RT:7.69

L 3iE S

RT:7.67

ST Bk
436. 04/276. 85

]

436. 04/160. 01
0——’L’_

RT:8.06

PLERL 8
470.00/159. 98

RT:

BEFH
470.00/310. 78

8. 04

RT:6.67

FEHr 2 Bk
518. 07/159. 94

ot L
100% - RT:6.66
. Wb T
sos4 ] 518.07/142.92
Cl

NAHEERFLEYES KA LN (MRM) BEH

A N
aasd Labis Liaa) AL LA AL

t/min
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B = B
(F BRSO
B K %

NFBFBRBRMEE R ER R R, L& B 1.
£B1 AMNEBRFMARERAEUTHNRLEIE

& mom
wEWEHK -
FIRE/ (ne/ke) | EWEBE/Y | BMEE/(u/ke) | ERELE/Y%
2 75.5~102. 3 16 75.0~106. 3
4 83.2~101.3 32 86.7~103.3
B 5L 7 A
10 80.3~94.8 80 91.3~103.2
20 74.4~100.7 160 84.9~98. 8
1 75.4~107.4 8 67.1~102.5
2 70.8~89.3 16 86.2~102.4
BT
5 70.6~81. 8 40 89,0~96.9
10 77.9~95.1 80 86.5~100.2
2 69. 8~108. 2 16 75.1~109.3
4 71.1~101.9 32 79.1~105.6
O A 75 A
10 72.9~102.4 80 76,3~98.7
20 86.8~97. 28 160 86.8~98.9
2 69.5~105.9 16 74.5~101. 2
4 78.1~100.6 32 75.9~104.7
HBEG
10 70.2~96.5 80 78.0~99.6
20 78.1~100.6 160 89.5~98.1
2 78.5~103.2 16 71.7~107.8
4 77.5~108. 2 32 83.4~105.3
EBEV
10 87.7~108.4 80 76.2~97.3
20 87.3~95.8 160 84.7~100.2
4 76.7~108.7 32 79.5~98.3
8 90.0~104.5 64 88.89~106. 8
2508 7 4
20 83.8~100.8 160 87.1~109.3
40 82.6~98.51 320 84.1~98.1
2 64.5~102, 2 16 70.3~104.8
4 74.6~103.5 32 74.6~108. 8
O T A
10 76.6~95.3 80 81.4~102.2
20 84.4~98.0 160 85.5~97.1
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£ B.1(8)
] £ W
HENEHK
[ﬁmmgﬂ%m@ EKEFE/% | EIRE/(ug/ke) | EMCRIE/%
1 62.4~114.6 8 74.8~98.0
2 81.6~98.1 16 70.67~95.0
=K TH
5 82.2~95,2 40 83.5~97.4
10 84.6~98.8 80 89.0~96.9
4 70.6~104. 8 32 76.0~106.9
) 8 84.4~~109.7 64 74.6~106.2
X4 7 |
20 74.6~106.7 160 80.8~101.8
40 82.6~98.6 320 84.8~98.7

IR

FTENH#H: 201056 17H F050

BRER fRusR

*

H#8.155066 - 1-36821
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