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National food safety standard-

Determination of the penicillins residues in animal derived food by liquid
chromatography-tandem mass spectrometric method
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BEmREERTE
Mt RmPEERRAYKEENNE REEIE-BEKRIEE
1 sEH

ASCAFRE T ShIVE & bt v L2707 B 2 S 2 W A M0 1 A AR €30 - 5 JER B % M0 5 59

ASAEETHE B B BRUA . BHE. BHE. BRT, L O+RD R EOhEHERG. Bl
SEPUM. ZCORVUM. RMEPIAR. WEPIAR . ZEIEPIAR, ZRORPUMR, HERV. FIEIUA, AP, 9E
2R PUMOMIR B P AR IE 1270 75 35 2 SR 25 Wk B B A

2 AR H

AN PR A AL SO (RS S T AA A SCAF A AN RT A R 253K v, 3 FL I 51 A S fF
A H IR AR AR 3& T T ASC s AN IR 51 I Scr:, Bk (B REPTA B & T4
AE

GB/T 6682 73 #5256 % FH K A A% A 6 7 92
GB/T 30891-2014 /K™= 4 AL R

3 AREMEX
ARIAEA T BT ARTERE Lo

4 [RIE

R )T B R R AMA LRS- KIEREEEL, R BTG A 2SO Ak, WO il - SR RS N0 52
HE R VCFCARHEVE bR e B

5 RFISHR
BAEA AU, BT M, AKONGBIT 668241 5E 1 — 2K .
51 &5

5.1.1 ZJfiE (CH;CN): tajfafi,

5.1.2 HE (HCOOH): thiftali,

5.1.3 i,

52 BREH

52.1 30%ZMEKVEMR: BR300 mL, Hi/kFBEZE 1000 mL, JB%A].

522 0.1%HBI/KEHE: TR 0.5 mL, HI/KMEEZE 500 mL, B2 . 5%Z/KCHEHER: BEK S
mL, HZJERMBEZ 100 mL, 5.

53 prdEM

53.1 HERAVIMEN: HER G, PISFUA, 20ROk, FMEPOAk, XA, KPR, ZER1
e HER V. PSR, FEAETIAR. FERTUA. IRR RS S35 =95.0%. VEAN(E S ILM AL nifk
rn A AR R

532 AR AFRPRAE S : BIZEPEAR-D4, ZERPEHR-D5 . KIEPEAR-DS . Z R PAHR-DS5, 5 &E45=95.0%,
PEARAE 2L 5% A

5.4 FRUEATRIE



GBXXXXX—XXXX

541  brdEfEEWR: o RIEBCE B R BAYAMES SIEE OHY T B/ UL Z) 10 mg), FEHEFRE,
H 30% R KIERIE M IFE R 2 10mL FREEER, #55), MHIEIREN 1 mg/mL FrifEfE & . -18°C
BEARAT, AR 1A

542  WERESIE: 2 BT 5L PEAR-D4, 25 K FUAR-DS ZRIETEAR-DS . &K PEAR-DS ARAE S 10 mg,
FEERRE, FH 30%LIEKIBAIFE R E 10 mL AFOR R, #£5, BHRIKREN 1 mg/mL AFrks
G . -18° CROLIRAT, ARUH 1 NH.

543  JRGPRAETIE: 2RI BURRAERE % 100 uL, T 10 mL ZEHH, F 30% 2 K AT R
FERZIEE, Bl RN 10 pg/mL PRAAREF AR . -18 CREARTE, AR 5d.

544  WERTHIENR: 3 HIFEE N bR BT 100 uL, T 10 mL &M, F 30%2 K IERFzRE
ZIR%, BOHSOR N 10 pg/mL (1 A FR IR . -18 CRELLRAT, 2 5d.

545  ROPRMETAEM: BEBURSFRAETEE 1000 uL, T 10 mL &8 F, F 30% 5 K 6 ik e
IR, BoHSOREN 1.0 pg/mL FRAARAEF A . -18 CREEARTT, AR 5d.

5.4.6  WER LA BEUNARTENE 1000 L. 100 pL, T 10mL &M, F 30% 2 K IE#
BEEZIRE, BOHBIKE AN 1.0 pg/mL. 0.1 pg/mL BINAR TAEW. -18° CROGIRTE, AR 5d.

55 ##

55.1  JRFEAL ARG 300 mg/3 mL, BiAH M.

552  JERIMALIER: 0.22 pm.

553  HZER.LOE: 50mL Al 15 mL.

6 UFEH

6.1 AR G- BB B S TR
6.2 M RF: J&E 0.000 01 g F10.01g.
6.3 JiEimiR G s

6.4 HEREBIFTA.

6.5 B0AL: =8 000 r/min,

6.6 ML,

6.7 HWKAL.

6.8 [EAHAHRHE .

7 WHERHIESRE

7.1 R
711 BEA. AERE

I T o AR R 1 B 2, &, s . SRR IR GBIT 30891-2014 Fff kB E K
HRE . HrEFEA s A e 1, TRA 5.

&) BURSIM A, MR

b) HURAI 2 EAREM, E S A

¢) HURASIMZS IR, WIS BIR B sl TAEM, 12 i iniatee .
712 %

I fHT e A i A AL e 1, TRA AT,

&) BRI A, ME R

b) BURSIHIZ B, 1B IR
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¢ BURSIMZ AREs, ININIE BLR B AOFR e TARMR, MR8 FLER I RE .
7.2 AEHRE

LA HEURRET-18 CLAUTRAE, RAFHIAEILI0KR, 50-80 CHRTF, TRAFHIAEIEI0KR: 44
WHET0 C~4 CfRPE, RAFHIAEIIIR,

8 MELE

8.1 #=H
8.1.1 HEB4H (BRI, FFhE. ShE. RERA) K& (K+AD

FREC (240.05) gist A T50 mL A ZE B0, IN1.0 pg/mL ks TAEH 40 uL, fnsk2 mbL, i#7E30
s. MNZE8mL, AN 2I30s, #A 15 min, 8000 r/mings L3 min, HU4#E FiEw, HMEAE10mL,
#%H .
8.12

FREL (220.05) gikkET-50 mLEZEELE T, f11.0 pg/mL A bs TAERW40 L, A ZFE8 mL, i#
eI A130's, #FA15 min, 8000 r/minE 03 min, BUA#S Fisw, M 2B EARE10mL, &H.
8.2 41k
821 HEBHZ (AP, FTRE. ShE. BERH) R& (K+A)

B 46 F2.0 mLVE N AR EURE, DAAS KT 1 mL/min 3708 i o B AR AR O, e 4 30im i, b
Ty WRBETRAT, 150.22 pmBRFLIERR, AR k- AR IR RE OGN R, T8 hp 5E R E -
822

B 6 FI5.0 mLVE N AR EURE, DAAS KT 1 mL/min (37058 i ok B AR AR BOH:, I8 4 0vm i, b
T, F35°CHEME0S mLUAT, MUKEXRZELOmL, IR, 19022 pmfiFLugms, e k-5t
JRBESCE T8 hP 5E BGNE -
8.3 ERILEARERZATHIE

FRELZS (AR (240.05) g T-50mLES -0, 148.158. 245 A J5 3145 25 R KR I 3 VA M. K5
EPRE TAER . NAREOE R, FH 2 U8 iV e i B FE 90,5 ng/mL. 1.0 ng/mL. 2.0 ng/mL.
10.0 ng/mL. 50.0 ng/mL. 100 ng/mLA1200 ng/mL %) R&FbRiE TAEM, dMALIER)S, EHLIE. BURTE
XS ) RAE Bt St b B AR SE PR &2, e bnitE RPN B AR HIR BE o DURFAE B9 1 &2t i 0
(147U TH AR5 5058 J92 P AR A AR A 25 8 Tt O 6 e T B B AR N AR, B v Y AR JEE R A s, 22 I A HT 2
SR [1A 75 FEAIAR 2 R 50
8.4 ME
841 RHEEILESERMG

a) A kE: C18 (ailiF:(100 mmX2.1mm, 1.7 wm)aikl,

b)  VEIAH: AN 0.1%H K, B AN, BHEEGENIARME I 1;

c) ViiE: 0.3 mL/min;

d)  fEiE: 35 C;

e) HEMEE: luL.

R ORENEBSEITAE M

B E], min A, % B, %
0.0 95 5
0.5 95 5




GBXXXXX—XXXX

7.0 5 95
8.0 5 95
8.1 95 5
10.0 95 5
842  [RiEESEXH
a) HEA: HEBIEHEE, EE R
b)  BERSE: ZRMEN (MRM) , RiESHZ0E 2
c) HBIFEHE: 4000 V;
d) WEHEHE: 500 V;
e) BRI 40 psi;
f)  #SIRE: 350 C;
g) WAIRE: 11 L/min;
h)  FASIERSE: 250°C;
i) ZFHSWE: 12 L/min.
72 HEVNBETFREEEMET. fliiEg=E
N N RRZLHL Rl 128 e
WEW) BT (mfz) FEF (mln) U BRI [)/ms
(Fragmentor) /V (CE) eV
208.0* 6
i S Ak 366.2 70 20
349.0 2
106.1* 15
ZORPUAR 350.2 110 20
160.0 10
160.0* 10
PYE i I 470.1 100 20
311.2 10
277.0* 2
SUMEPEAK 436.1 90 20
160.0 10
199.0* 10
ZERPM 415.2 100 20
256.0 30
218.1* 20
R 2 PE AR 462.2 120 10
246.0 10
143.0* 15
WR 7 PE AR 518.2 140 20
160.0 10
160.0* 10
P AR 402.2 100 20
243.0 10
AR P AR 381.2 165.0* 100 20 20
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222.0 20
160.0* 10
LT 365.1 90 20
112.0 10
176.0* 8
HHEZRG 335.1 90 20
160.0 4
160.0* 10
HERV 351.2 120 20
192.0 10
R 5 75 #K-D,4 370.2 212.0 53 20 9
R VG HR-Ds 355.1 111.0 110 25 15
2ZERTHHR-Ds 420.0 204.1 78 20 17
ZR I AR-Ds 407.0 160.0 73 20 13
W L*EEET.
2. BUATUMR, SMETEAR, PSS TEAR . IRFZTGAR, HEATEAR. JERTOMR. HRRCHE B R VAR TR E N RN
PRER, WRMG G XN R NS, LR

8.43  MEX
8431 EMMZE

TEFIRENR 6 AE T, SRR P 1075 5 22 25 20 0 (R B IF [7) 55 58 5 UG 0o o 3 AR P A 28 2 T AR
BB A LG, R ZEFEL0. 1minCApy,  ELAS I3 A X2 1 Lh 2R, 22 5 R 5 A 24 1 225 0 DG e b Vs VA
SR —F,  H ARV AN i +40% .
8432 TEEMNE

F48.4.1M18.4 215 e AN AR 55, LAJE o VT R AR AR I AR I o7 5 3 I bR SR B2 L o A A, AR
YR 5 e BRI T T AR LN AR , el bnifE TAERNEZR, 1E R S a2 S, WAkt HIRFE 25
VI Bk s R DGO AR VAR SRR R 1 E FRA i 7 AR IS TE AR AR 1 R MY Y o A v T VRS
TEE 7 E OIS B W RB. 0Tk b 5 82 2 255k B i A e Ze M Y R ), RO VA
K2 B VA R R S D
85 FHIAEK

IO (RFE, BRASINZaat, SR R A0 Bk AT P AT #R A

9 #RITE
REE PRI 25 H iR B b i 2R B A 50 (D 1HE,

Gy X Gy X Ay X Ajg XV XV,
Cls X Ag X Ajg X m X V;

A
X—ilFER g ik i &, AN T 58 (olkg) s
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Cs— it TARE BT B MR, AN 2Tt (ng/mL)
Cis—BURHAM T WARIKREE, A NN T (ng/mL)
Clis—hriER T WARIKEE, A NN BT (ng/mL)
A—BURHAR I 5 T AR 5

A BRAE AR T A AR A THIAR
AR P AR (T AR 5

As—HR VB A D) o P e A 5
V—IUBHRBOR AR, AT (mL)

Vi— A BAIREHR BOR AR, SR8 2T (mLD

Vo— I FE AL e i & e AR, A =T (mL)
m—ikl B, BAONTE (@) .

e WHRERANT1 0 g/kgMIPREBAA RHT, 10 g/kg AT IREE 2/ N EURUR 247

10 FERME. EMEFMBEE

10.1 REE

AIELENE 4 26 AU, FRIE. BRE. BeiiJefa (+RD) i, HEERG. 2RIk, &ve
PERR. XEPERR. ZEMEPERR, ZERPEMR. HFHERV. FETEM. FAETEMR. JEETEMR. DRBLIE AR R
2.5 wlkg, EEFRN5.0 polkgs BB AR HFR 5.0 polkg, € & FR2910.0 po/kg.

AITFAE BP0, HERG. R SRTEMR . BT KR, 2R, HHER
V. P& PR, FAEPIAR. FEZRVEMR. DRBLFGAR. Bl B i Akas i BR V1.0 po/kg, 728 & PR M2.0 polkg.
10.2 IEHFE

AIELENE s 26 A9, FEIE. BAE. Feli e (+) i, HEERG. BTsLibmk, &%
PEAR. BUETUAR, ZERTUM. HEERV. PSR, BATAR, JER TR, URH7 P75 AR TES.0~100 pg/kg (BT
FLPEARAEL0.0~100 po/kg) WINIREETEEE Y, AR INEIAE 960%~1200, ZRMEFEAR, SME P AR 7E5.0~600
po/KgA IR B2 R N, s 0 Bl 0y60%~110%

KIPEEA . 00, HFHERG. PIZEFR, QORI XEPEMR ., 2R, FHERV., &
M. FRETEAR. RS TERR . WRIL PUARAE2.0~40.0 Lo/kg CEMETEAR . EUMEPERRAE2.0~60.0 polkg) AR INIKE
YA, A ElficZE o 60%~120%

10.3 15 HZE

AT A AR BRI 22<15%, - U TA] AR AR f 22<20%
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HHARUEY XA IECAFR. CASS . %57 7T i &2 WRA L.
RA 1 EERXUSYREYIRNER

5 EERE Y S BESTA R CAS & 3 AR5 B
1 ] 22 75 Amoxicillin C16H16N305S 26787-78-0 365.2
2 AFTM Ampicillin C16H19N3045 69-53-4 3492
3 B 345 7 b Azlocillin CaoH23NsO6S 37091-66-0 217.0
4 WK iz 76 A Piperacillin Ca3Ha7Ns075 61477-96-1 5172
5 H AR G AR Methicillin C17H20N206S 61-32-5 380.1
6 HEX G Penicilline G C16H15N204S 61-33-6 334.1
7 HEE V Penicilline V CasH1sN,055 87-08-1 350.2
8 IR HR Oxacillin CioH19N30sS 66-79-5 401.2
9 B NiF N Phenethicillin Ci17H20N;0sS 147-55-7 364.1
10 SR bk Cloxacillin C1sH15CIN;05S 61-72-3 435.1
11 2R Nafcillin Ca1H2oN205S 147-52-4 4142
12 Pyt Dicloxacillin C15H17C1N30sS 3116-76-5 469.1
13 B 55776 #£-D4 Amoxicillin-D4 C16H15DaN305S 26787-78-0 369.2
14 ARk D5 Ampicillin-D5 C16H14DsN304S 1426173-65-0 354.1
15 M BK-D5 Oxacillin-D5 C19H14DsN305S 1173-88-2 406.2
16 25 K H-D5 Nafcillin D5 Ca1H17DsN;05S 1356354-25-0 4192
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8 PR it UL PR AR A A0 I 18 1o B i 1B L B, 1

(366.2 -> 208.0) Amoxicillin (350.2 -> 106.1) Ampicillin
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£ x102 2.544 £ x10 2] 3.143
3 1.14 3
O O 41
la 351
0.9 34
0.8 2.5+
0.7 24
0.64 1.5
1,
0.5 |
N — 0.5+ h .V
047 | I T I ] ‘\ I I I [ I T I I I [
1 15 2 2.5 3 35 4 1.5 2 2.5 3 3.5 4 45 S
Acquisition Time (min) Acquisition Time (min)
(462.2 -> 218.1) Azlocillin (518.2 -> 143.0) Piperacillin
£ x102 4.353 2 x102 4.641
3 3 1.64
8 2.2 8
2+ 1.4
1.8
1.6 1.2
1.4+ 14
1.2
14 0.8+
0.8+ 45
0.6 e
0.4+ 0.4
I T I I I I I ‘ T I I I I I I : I
3 35 4 45 5 55 6 3 35 4 45 5 55 6
Acquisition Time (min) Acquisition Time (min)
(381.2 -> 165.0) Methicillin (335.1 -> 176.0) Penicilline G
£ x102] 4.679 2 x1021 4.915
3 ] 3 2.2
8 2754 o
2.5+ )
2.25 1.84
2 1.6+
1.754 1.44
1.5+ 1.2
1.254 14
1 0.8
06727 06 |
1 4
025" L4 T T T T — ’ R T T T T T T
3 35 4 45 5 55 6 65 3 35 4 45 5 55 6 65

Acquisition Time (min)

Acquisition Time (min)



(351.2 -> 160.0) Penicilline V

x10 2
1.6

Counts

1.4

1.2+

14

0.8

0.6

0.4+

(402.2 -> 160.0) Oxacillin

5.188 102

Counts

1.6
1.4+
1.2

14
0.8+
0.64 |

-

04|

I
4.5

(365.1 -> 160.0) Phenethicillin
x10 27
2.2
24
1.8
1.6
1.4+
1.2
1,
0.8
0.6 |
0.4-7

Counts

-
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5.381

\ I \ i i \ \
55 6 65 7
Acquisition Time (min)

T
5

(436.1 -> 277.0) Cloxacillin
x10 21
1.2
1.1+
1,
0.9+
0.8+
0.7+
0.64
0.54
0.4+

5.415

Counts

T \ \ \
4.5 5

(415.2 -> 199.0) Nafcillin

1
5 55

I I T
6 65 7
Acquisition Time (min)

.621

I I I T
55 6 65 7
Acquisition Time (min)

5

(470.1 -> 160.0) Dicloxacillin

\ \ \ \ T
55 6 6.5 7

Acquisition Time (min)

£ x102 5.829 £ x102] 5.955
5 ] 5 N
8 s 8
1.8+ oy
1.6
1.4 08
1.24 -
1
0.8 0.6
0.6+ 0.51
0.4+ | i
I S e e By I S oat
4 45 5 55 6 65 7 75 45 5 55 6 65 7 75

(370.2 -> 212.0) Amoxicillin-D4
x10 2]
1.14
1,
0.9
0.8
0.7
0.6
0.5
0.4

Counts

i/g

Acquisition Time (min)

(355.1 -> 111.0) Ampicillin-D5
x10 37
1.2

14
0.8+
0.6
0.4+
0.2

2.5

Counts

Acquisition Time (min)

3.142

04

"\,—,—\_,4

I I I I I I I
3 35 4

Acquisition Time (min)

\ \ \ \
35 4 45 5

Acquisition Time (min)

10
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(407.0 -> 160.0) Oxacillin-D5 (420.0 -> 204.1) Nafcillin-D5
*2 x10 2 | 5.540 '2 x10 2 5.713
= = 54
S “ 3
3.54 4
3,
2.5 39
2- 7]
1.5
14 14
0.5 ‘
\ \ \ \ \ \ \ \ 04— \ \ \ \ \ \ \
4 45 5 55 6 65 7 4 45 5 55 6 65 7 75

Acquisition Time (min) Acquisition Time (min)

[ B.1 GPIEREARERRIHES FRERIERE (IngmL)

11



