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Method of Test for Veterinary Drug Residues in Foods-
Multiresidual Analysis of -Lactam Antibiotics
1. i * ‘%anﬁ NS I E R KO 5';, 1 FVEER ) B N E,%T\ REE 5

4P & B F Hk(amoxicillin) % 1938 B-p i =ag Lt 2
(%3 L' )2 ek
2. &S 2 RMESFPE M kA kAT P B ¥ R (liquid
chromatograph/tandem mass spectrometer, LC-MS/MS)
A R IVE N
2.1 X%
2.1.1. kAR K 7 B MR R
2.1.1.1. 33k 7 3+ 1 (electrospray ionization, ESI) o
2.1.1.2. K47 % : Poroshell 120SB-C18 > 2.7 um » 3.0mm x 15 cm >
B s o
2.1.2. =% $(Homogenizer) °
2.1.3. 3 i A~ 7 % % (High speed dispersing device) : SPEX
SamplePrep 2010 GenoGrinder® » 1000 rpm'Z + > & fo % 5 o
2.1.4. &< %(Centrifuge) © ¥ 3500 xgre b 5 o
2.1.5. ¥ # )&% ¥ (Nitrogen evaporator) e
2.1.6. i & E(Vortex mixer) °
22, FE DT RRZ L B Y R 4P A +7 % ; primary and secondary
amine (PSA) ~ octadecylsilane, end-capped (C18 EC)% & -k
Frpads o * A7 s d 33 RO R EA25°CT £ 18
MQ-cecmrZ b)) T BRE FRE R R 521957 o
23, BEZ 4
23.1. #E¥:10mL -
232 g 150mLZ 15SmL > PPHF -
2.3.3. 14 2L 2§ % (Ceramic homogenizer) : Bond Elut QUEChERS P/N
59829313 » & & o
234, it * g g 2 PSA1S0mg ~ CI8EC 150 mg ~ #& -k Fnfik
42900 mg o
235, gt 3472022 pm > PVDF# & -
T RG AR AR L AEEN Y B

24, #FHz a1
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24.1.50%2 ¥ i3 -

Boo ¥ 73 33 ok 250 0 50 (VIV)E BiR 5 o

2.4.2.80%¢ A

B oapend ag s ok 80 20 (V) R 3 o

25 BdApin ik
251 #&A4piBIRA

B~ 520.05mL > 4e » 2 3 oK% 21000 ML Sm B R
Poiit BT E AR RA -

2.52. HFAARB

BB A20.05mL s 4r ~ 2 % 21000mL 0 e bR 0 PR

e B TE A5 549 73 % B -

26, BB R2ZF

2.7.

2.8.

BB-p ppRapdd F ¥R RS L 910mg o MRS A
1250%2 AR R AT T F 2 10mL > 1% 5 48 Rk 0 4 ok R
PR o TR AP R A RERRRE 3 RS kHFED
0.1~1 pg/mL » & (T E A o
ez
e 2N R a1 > BXS e BT RATHRH
2R R BRI B NS e AR M R
RER 318> HaEPSmL > 5050 mLapw g ¢ o 4~ [RE 35
#1352 80%2 3% 10 mLi$ » 4 B i 4 %7 ¥ > 1000 rpm
FRIFSA 4 £ 13000 xghw 5S4 4B s > B FiRomLE i i
s E o TR T R BT 0 B0 WAL R AR
% 221000 rpmd F 24 48 0 £ 143500 xgirs S o B b iFin
mL » 3+40°CRig @ 1§ FeRF AT B R RE UF
I1mL R &35 » SRR IRES 0 EITHRIR
sz glir:
BeZw Al A Bt~ REAR100pL 0 22.7.6 3 Wk E R
o TR EEFRAD AT BT AT o oL B-p iRt
A F 2 R B B PP RIS R kA
A w8 1£0.001~0.01 pg/mL#s £ % -
AR R A7 B B A 7R e =)
R 47 ¢ : Poroshell 120SB-C18 > 2.7 pm > 3.0 mm x 15 cm °
FMEARB IR CAREBR YT A EREHR AT
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P & (min) A (%) B (%)

0—2.0 95 — 95 5—5
20—-70 95 — 50 5—50
7.0 — 8.0 50 — 20 50 — 80
8.0 —> 8.5 20— 0 80 — 100
85—12.0 0—0 100 — 100
12 — 18 0—95 100 — 5
18 — 20 95 — 95 5—5

ﬁéﬂfﬁ ik 0.4 mL/min o

A& 110l o
/i % & /& (Interface voltage) :
TR L3S (BSIHFE* 4kV >
TR Y f a3 (EST g * 3kV e
/i & 8 & (Interface temperature) : 270°C o
5% 1* % %8751 (Nebulizing gas flow) : 3.0 L/min °
Sv 4§ #87i# (Heating gas flow) @ 15.0 L/min -
#t7% & ¥ i§ & (Desolvent line temperature) : 200°C -
sv #5078 B (Heat block temperature) : 350°C o
Fo% F %’u # (Drying gas flow) : 5.0 L/min °
15 RIS 3 £ K R Pl (multiple reaction monitoring, MRM) -
ORI $Q1/Q3F K 7 /& (Q1/Q3 Pre Bias) %2 i
% 7. /& (collision voltage)4r it % o
PR RIRAERE A A EE T R Y 2 RE o KT L
2R FAEE o
sz Eple
HATPRRZREAZRELI0pL & B2 ~ R 4p k45 0 TR
FHRY > R28.FIEEREFTALSFT %&%ﬁ/ziﬁ%ﬁﬁﬁﬁhp AT L
ZFEGERE S EF RGP EHRES RAEOHEN 2 > &7 5
PR Rdea Y LB ERiRiEid B2 7 2 (ppm)
CxV
M

A L P-p ERiREid % 7 2 (ppm) =

C:d ERFLEFR R LB-P fpl=igfit 2 2.k R (ug/mL)
Vi EP-ikt82 80%2 %5 k2 844 (10 mL)
M:BPHL17HtE2 £ & (gi¥mL)
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EREEL SR SR SRS S SRy L
A R (=100%) 0 % 7 FAeT

-

10 EH 3R 5 & (%) % 2 B (%)
>50 +20
>20~50 +25
>10~20 +30
=10 +50

il AR 2 T EEY X BT FRE 1978 B-P fRiRiE 4t F
32 % 0.002 ppm °
2 WY § R PRR R P T R T
3. Cefapirin 7 & ' cefapirin2 H i* 23 desacetyl cefapirin i}, &
3+ o Cefapirin®s § %A B ¢ € i 5 desacetyl cefapirin -
54 2
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.'I' Desacetyl cefapirin 3.28
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m/z 382 >

{ | Amoxicillin 3.42

|
N

miz 366 =

|

| Cefapirin 5.69

m/z 424 > 292

Ampicillin 5.90

m/z 350

106

Cephalexin 5.93

=i,

'z 348 ¢

- 158

I
Cefquinome 6.18

T 529

=134

Cephalonium 6.31

mz 439

=152

|| Cefotaxime 6.44

mz 456 =

167

f Mecillinam 6.53

Mz 326

=167

| Cefazolin 6.59

mz 455

»323

Cefuroxime 6.82

mz 423

=207

|
| Cefaperazone 7.16

=143

J\ .l

d

[\ Piperacillin 8.20

=143

|

miz 335 =

(! Benzvloenicillin 8.58

160

|
I
]
|

miz 351 =
Penicillin V 9.01

160

f miz 402 =

[, Oxacillin 9.24

I

160

| 'z 436

I'I Cloxacillin 9.46

277

i m/z 415> 198
(I Nafcillin 9.56

fl m'z 470 = 160
Dicloxacillin 9.72

B~ 1 LC-MS/MSA 471977 % B¢ & +h % B- P fiiesff? & 152F

o —]
i

Time (min)
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A~ AT FRBI9F-P fRIRL F2 S EF R

4 BB S8
S =
A Q1/93 .
s ez e |gew PRS0 we B
‘ T apar o | TR |G
W
366> 114 17/20 21
1 Amoxicillin Z 2 d 4k | ESI' 366 > 208 13/17 13

366 > 349 10/14 13

350> 106" 24/19 21
2 Ampicillin Zw @4k | BSIT 350> 114 17/21 29
350> 192 20/22 16

335> 160" 16/28 11

. . . _\._K’L—‘i ; +
3 Benzylpenicillin i % | ESI 135 > 176 16/18 16

348 > 158" 24/28 10

4 Cephalexin 2 EH4 T | ESIY 348 > 174 24/28 10
s | Cophaloniom |~ wse| G570 ARG
6 Cefaperazone — EST* 232 i gg* gggé ?g
7| Cefurolin S LA b
8 Cefotaxime — ESI” jgg i ;SZ* ;ggg }(5)
9 Cefquinome — ESI* 529> 134° 26/13 8

529> 125 24/23 55

423 >207" 12/12 15
10 Cefuroxime — ESI’ 423 > 284 11/18 | 27
423 > 318 30/13 9

Cefapirin S n 424 > 292" 20/20 14
1 (Cephapirin) §EVAN JESU L pas sy | 10015 | 16
o . 436 > 277" 16126 | 16
5ol & +

12 Cloxacillin % vEek o 5 | ESI 436> 160 16/29 14
13 | Desacetyl cefapirin B gspr | 382> 152 18/15 | 24
(Desacetyl cephapirin) 382> 226 18/15 18
. o R, .| 470> 160" 13/21 | 16
14 Dicloxacillin % 9+ | ESI 470> 311 17/28 16
o B L | 326>167 12/17 | 23
15 Mecillinam ESI 326 > 139 12/14 31
o B . 415>199" 15/19 15
16 Nafcillin ESI 415> 171 15/17 33
o B L | 402> 160 14/11 | 14
17 Oxacillin ESI 402 > 243 11/24 15
o B + 351>160" 25/11 13
18 Penicillin V ESI 35 1> 114 26/11 29
. o B + 518> 143" 26/26 22
19 Piperacillin ESI 518 > 160 24/30 2
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