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Determination of 72 antibiotics residues in raw milk by ultra-performance

liquid chromatography-tandem mass spectrometry
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Abstract; The pretreatment method of antibiotic residues in fresh
milk was established and optimized. At the same time, 72 kinds
of compounds were effectively extracted and purified, and
analyzed by ultra performance liquid chromatography-tandem
mass spectrometry. In this paper, the effects of different extrac-
tion solvents and purification methods on the recovery rate of the
target were investigated and the conditions were optimized. 72 an-
tibiotics were linearly good in the range 1.0 ~100.0 pg/L. The
LOD of the five compounds was 10.0 pg/kg, the LOD of the 15
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compounds was 5.0 pg/kg. and the LOD of the remaining 52
compounds was no more than 2.5 pg/kg. The recoveries of 72
kinds of antibiotics were 74% ~118.8%, 63.8% ~122.6% and
43.9% ~139.7% , respectively. at low, medium and high levels,
and the relative standard deviations were 1.37% ~ 29.61%,
1.79%~30.27% and 6.03% ~39.70%. The method has good re-
producibility, short detection time and simple operation, and pro-
vides a new rapid detection method for detecting antibiotic
residues in fresh milk.

Keywords : ultra-performance liquid chromatography-tandem mass

spectrometry(UPLC-MS/MS) ; antibiotics residues; raw milk

FYRANTHE AT HF LW H RO, EF
o, LA BRI H g L TR O P A R AR R
KR T BRI L R E BUE R o —
3B BB A B AR T T S P RO ) ep L R
P T AR 3R 1By 3 4 9 HL AR HE 3 4t g KL i
SR AR 2 3130 R A B0 A R S A R AR

FY A R R BT RE AU T RED O XA
PRI fE T LS S BON IR B 00 T B B AR 25 0 08 AR iy
IR AR 3 S BRE R R A% O XS
PG H AL A & PR 75 U IR A W P R P A
WM 25 A S . EL, @ AP A R 2R E R
Iy COR R PR BB i 22 A B DI ORI 22 % B A
D7 TR B G B AL B P SR IO A . AT AR E /9 4 FL
LA R R B AL s R QUECKERS 317
] A B3 R 3 ] AR A6 R 45

TR DU 37— 5 e RO 3 A TR v T
AR 72 B AR AR B A U5 ik I X 200 HHE Kk AR A



&M | Vol.35, No.9

AW HEAT RGN L Ay 2R B A g op b A R R B B AR T 4R AR
4 DR A I

1 M55k
1.1 ##E5ikH

A B A A < AR s

HEE.Z . 2R, —
Thermo 28 A ;

HAR - ol , 56 [ ACS @ik A Al 5

L eV LR s B > 99.000 [ 2 4 T AL 2 I
FIA B2 7 5

Oasis® PRIME HLB: 3 mL/60 mg, 3£ [F Waters
AR

24 e 35 ) 28 T A= R IR A bR UE VR W (100 mg/L)
10 A 75 35 R U4 AR B AR ER I (100 mg/L) (20 Fift i
e e R IR AR ME R TR (100 mg/L) (12 Ffr sk #1240 2k
ZIR AR HE T W (100 mg/L) L 247 7 Ak L B o AR A v
A >98%, € A ChemTek Inc 24 ] ;

9 Fb P IR OFK AR ME S 4 > 98%. 8 E Dr
Ehrenstorfer /A #]
L2 HE5&E

= DUARCFT AR IR B A - TQ-XS B L7 B BT %%
(ESD , £ [H Waters A Al 5

WA 3% R 5 AcquityH® UPLC CLASS B, %
Waters 2\ 7 ;

B, F K. MSZO 204S 5, %+ MettlerToleo 24 ]
= B 0 #L: Centrifuge 5804 Y, i Eppendorf

M . i . 2 E

I

Il
el

N F

28 {%ﬁmﬂ%zzj%ﬁ D-91126 %, f# [ Heidolph 4% 7
P 7 7 7% kK AL : EZ-2.3 Elite B, 3% E Genevac

>
a

Ak & 5 Mill
1.3 HEmBrabE
1.3.1 2B FREL5.00 g I AE T 50 mL ¥R B .04
AHE 2 min, T A 10 pL B R & 20.0 mL Z 5 [ % 2% /)
AIENE.CIE. 2R B . AW & . EDTA-2Na— 2. i
WL L% (R EO H IR — G A 5% (RS
BOWR— LMW, W iE 3 min, #7 15 min, Il 2 g &k
B I E 2 min,9 000 r/min B0 3 min, IR&E L& R &
E{AJJD/\ 10.0 mL 2§ EE EREAE, GIF PR ETHW T

i-Q i, 3& [EH Millipore A #] .

H—BLERRAEHA 10 CTRAR TRk,
1.3.2 #fb BMAARTHELE. MAERR (LI :
K=1: 3. K50 mL, A 2 min, i A Z i 1A

IEC % 10.0 mL, W iEJE & 2 min, 9 000 r/min & >
1 min, 5 T2 . (H H 42 EB# T Oasis PRIME HLB
CfE R TC 75 6 A1 b D I U 4 F 55 — 850 B H L il

ERFE UPLC-MS/MS e e 4 gt 72 M ERKHE

2~3 mL/min, FFRUCR BE R 4 )5 - HXJ\_E/% & W5t 0.22 pm
PTFE J§ 5% . A OR 6 3 83 T — il / B i A3 1k
1.3.3 %ﬁﬁﬂﬁﬁ/ﬁif’ﬁﬂﬂ@é%fﬁ‘]% FHIR A AR e AR
W 8 28 W 8 R BE I 5.0 ~100.0 pg/L b5 e R 5 1E
o PRECS 1R BT AR B B B A Al 5.00 g, ST A KR TE &R
TIJ{A'{/&‘IOmI CHAPRER) 1.3.1.1.3.2,
1.3.4  Jmar BIGRA TS HOE S SRR S S IR A bR UE
VW AT BBCH 96 LR (4 BEJT X6 4T X4 LR, g
T DRy ms bl e 5
1.4 LC-MS/MS & #
1.4.1 WAMEIESAM 6k Adants® T3 #:(2.1 mm X
50 mm, 1.7 pm) AER 30 CL#FHEAR 2 pL sl Al
0.1% (RF4 B0 H R — /K ¥ W T sh #l B b & B, i i
0.5 mL/min, #EF¥EBET:0~2 min,5% B;2~7 min,
5%~95% B;7~8 min,95% B;8~8.1 min,95% ~5%
B;8.1~10 min,5% B.
142 PRk SME Z 0 W (MRM) , B BT 25 0F B 51
L (EST ) s BANAE B T 3.00 kV 5 Bt i 577 SR B 500 °C 5 i
A IE 1000 L/hs e A 150 L/ b filf 48 <3 3
0.15 mL/min,
L4.3  FRIESBNILL B 5 JEIR G bR HEVE I T B A
AL, % £ 4% L JE (Cone) | filf 18 fiE & (CE) #1711k,
Jﬁfﬁ(*ﬁﬁﬂigﬁﬁE@WX?%ELW%@J(MRM)%?NVF
NEREFHEEET.
1.5 HiREseE
il FH MassLynx® 804 %t 5540 0 19 2 185 1 4T
B b T DL AS B RE U WO B RO L OF e e T
TR EME . SRS T RAE AL & i R I OR B
2 HR b
2.1 B BEEEFRL
2.1 B R R Gl R AT, R FE S pH
S AF T {8 ELX AR PR AL B R BT A B OR 1 Waters
Atlantis T3 g, JF & FH K 50 mm R 1.7 pm #

UPLC RIS, 43 Bk 72 Fhpe A= 25 58 B8 PR URGE 17 1 0]
10 min,
2.1.2  WRSNAH R BERE R R B Ui A K —

B K — W 0.1 % CAFR A0 0 B iR — B 0.1 % (14
BUMBO W IR — 0 4 A sh AL & B s k. £ 3L 2
i R KT B Y e TR A 4 A R A R R I R
Fa g s 7E ESI AR .0.1% O A4 B0 B BR AR X T K
AR Lo Z b B LT 0 H i W1 e 358k & 9 1
Wi S, 4 g R T A L PR AR R 0.1 00 (IR B4y
BO W RR— SRR R T s A R0 AL T Uk BB BE L T A 1k
BV T Ry B B RAFRIETE . 5 Kbl
FRFEMAS D MRM @35 E WLE 1.

75



76

R4&5# 7 SAFETY &. INSPECTION

BE 2158 | 2019 4F 9 A | &RS5VH

e 1001 2 1001 X1007
R M E x g
Y =y ok
o & m & E &
e = i = e =
< = =
- < Aé ) L )
0 L ) 0 1 1 ) 200
~ 3.50 4.00 4.50 a~ 3.50 4.00 4.50 A 5.00 6.00
i 1) i [ s i)
Time/min Time/min Time/min
Ca) il e S0 e (R 5) (b) MR R (M 2S) (¢) HHEAVEEERD)
< 100 £100
E g
¥ =
2% =g
R £ R =
o & F@
- T =
25 & F
= =
g 0 1 — < 0 1 1 1 1
&~ 3.00  3.50  4.00 &~ 3.50  4.00 4.50
i ] (A
Time/min Time/min
(d) SRIEFEVUFEZR) (e) kAWENGCEkH12S)
A1l 5£RAFTREALEH MRM &% B
Figure 1 Chromatograms of the representative target in 5 antibiotics category with MRM mode
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Figure 2

Average recovery of 72 antibiotics in milk matrix

in 7 extraction solvents
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