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The Challenge of Sandard Sability in LC-M S Based Multi-Analyte
Approachesfor Veterinary Drugs

LIDIJA Kenjeric', MICHAEL Sulyok?, ALEXANDRA Malachova', DAVID Steiner”,
RUDOLF Krska®*<, BRIAN Quinn®, BRETT Greer’, CHRISTOPHER T.Elliott®

(1. FFoQSI GmbH, FFoQSI Austrian Competence Centre for Feed & Food Quality, Safety and Innovation,
3430 Tulln, Austria; 2. Institute of Bioanalytics and Agro-Metabolomics, Department of Agrobiotechnology
(IFA-Tulln), University of Natural Resources and Life Sciences, Vienna, 3430 Tulln, Austria; 3. Institute
for Global Food Security, School of Biological Sciences, Queens University Belfast, University Road,
Belfast, BT7 1NN, Northern Ireland, United Kingdom; 4. Romer Labs Diagnostic GmbH, Analytical
Service Department, Technopark 5 3430 Tulln)

Abstract: The short- and long-term stability of multi-component mixtures and intermediate mixtures of
analytical standards of veterinary drugs, which can potentially occur in food and feed chains, was examined
by an isochronous measurement approach. Short-term stability testing of calibrants included storage for 1, 2,
4, and 7 days at —20 °C (as a baseline) 4 °C, and 23 °C (with and without exposure to sunlight), respectively.
Long-term stability testing conditions of intermediate mixes were —20 °C, 4 °C, 23 °C (with and without
exposure to sunlight), and control temperature at —-80 °C while the testing period was 2, 4, 8, and 12 weeks,
respectively. Results indicated that calibration standards should ideally be stored at 4 °C for only 1~2 days,
without the presence of acid. Neutral storage conditions were acceptable even at room temperature. Storage
of intermediate mixtures containing B-lactams and cephalosporins for longer than 1 month under 4 °C and
room temperature resulted in a loss of almost 90%. When it comes to the intermediate mixtures with penicillin
V and G, acceptable storage conditions were 2 weeks at —20 °C, without the presence of acid. Other classes
of veterinary drugs were less critical as considers long-term stability. Overall, storage conditions at —20 °C
were considered optimal for long-term storage of intermediate mixes of veterinary drug standards.

Key words: veterinary drugs; long-term stability; short-term stability; isochronous measurement; LC-MS/MS
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P25 SR A B O WA 5k B B S ( LC-MS/MS )
22 B8 20 5% B A3 AT 3 TR ObR o B 1 T A BRI

o —F 5T (8 A A W B R B E O vk . BT IR T 2
R A A ) — 500 v i BT A A B ) o i — 2T
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1.1 R sr el
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A (Sciex, Foster City, CA, USA) XH 1/x
R W e T FR s bR ok i 2, 25 50 s Wb v
LRIt
1.5 #il7iE

A S TE Malachova 257 434 7 = LAk |,
L BT SR AL ARSE B & MRM BT
Xf o AL RS . ZEHEAE 1290 =5 SORAH SR 0 4%
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CFRER, WEE : K - ZFR=10:89 : 1 (viviv; Tk
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Tablel Short term stability—1 multi-component mix
(30 ng/mL) per point

FAF 1/d 2/d 4/d 7/d
20 °C XHER (1.)
+4 °C 2. 5. 8. 11.
+23 °C, )& 3. 6. 9. 12.
+23 °C, WG 4. 7. 10. 13.

1.6.2 KA E MM

TR E PR 2 S W AR & S AE 7S FRAS )3 77
H e AR S bR E S T R AR, B 17 4 (6
AN e KINFREEZ A N-20 °C. vKAH
(4 °C) MER CGEECECE A EOCIRAE ). X IR
M -80 °C, SEEJEMIN 2. 4. 8. 12 J&. Xf
MR FE S5 — R B B pm o il v Tl At 25
(10 pg/mL ) Y85 IR F IR A Jin iR ¥ 77 #f
B, RN E N 200 ng/mL, B AE—
AZAE T SR A AR UHE S o 0 U 20 pL
FUH RN, SRIG A 880 uL IFHI, A
% 1 mL, fEfJa— BTSSR, AR
SEAE ST LA B BRI (=80 °C ) TR A ArifE dh
Hh [ it £ VR PR A 2 2 R I T ) BT A A v
VAT BEALF F0 ARSI, LA ShE s PRSI 5| A2 44 4T ]
@ (£2),
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Table2 Longterm stability—1 intermediate AR +4 C_Fﬁﬁ% 1~2 d %{Eﬁ“ﬁ?{ﬁﬁ:
mixture set per point VS TR P S PR AR A A o i — 2025 TR M T R &
Gy e I L IR P i 7R B T A I 18 5 700 X6 350 4 #5- 24
TR Rt b, ER . R
4o e b s 4 THRE I 25 (1, B AN b
23 °C, % 15, 1L 7 3. L) B TR A IR R R R e . B-INBERE
23 °C, W14 10. 6 2. EH BV SR IR A bR b R et R
, X HH ESEiTSIE] 461 e ah,
17 BURAH U, X 5 HABAEE A HGE AR LAk, B Al

FH R 790 e ' DR A O TR b o ol VTR B A 7 28
i T RE AR IR AR EE (AN TER R ), X%
B SR I A RBCEE R A I, BRI LR 0B
BRI, LA 50T ) ) T s A it T8 R X
TR o

i F MultiQuant2.0.2 FAF AR 43 I F4 dbs o il
28, F Microsoft Excel 2013 #4171 — 2 %K
PALEE, 25 R, R R R T A Y
o M i ) D6 TET REURI A 6T R B2 T RAF 1A U i 1)

WA (FEIh-20 °C, K H-80 °C) tHRTE 00 KT RS
B (A1), e

B e 5 0 0 0 o i

B I
OO~ D CUP 00 (1) KT JER . KIS T
AR (I 2, SUROLA DR ) 1At

JEHE e )
2 HREAM 7. Sl R R ARTE 20 CHPERR T i
21 SEHEEMTR 7 2 J8, X5 Berendsen ZPMRIEW “HEHEE V
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Drugclass:  |Compound:

Penicilins [PenicllinG

Polyether
ionophores

_—
Quinolones
= . ]
|

Tested temeprature:

Recovery range:

1 FESHMERREEHRER
Fig.1 Resultsof short-term stability study for selected analytes

T SRR FCR N 70%~120% , B R FICRN 50%~T0%E 120%~140%, L1 A0 1REF R BB R /N F 50% K KT 140%.
AR R T AR SRR IR TE R

Note: green color represents the recovery range of 70%~120%, yellow color between 50%~70% and 120%~140%, red color below 50%
and above 140% of short-term stability study for selected analytes (Supplementary material), white columns indicate a lack of data due to
system operation problem.

Drug class: #424255); Penicillins: 7% %25 ( Cloxacillin &M PGk, Penicillin G i % % G, Penicillin V %% V ); Polyether
ionophores : it B F 2 4K 2 ( Monensin 3L fig 2, Nigericin J& H F] V% &, Salinomycin ¥ #]% % ); Quinolones: M7 Hi 2

( Ciprofloxacin # AP &, Danofloxacin iAJR ¥ 2, Difloxacin —Ji VP2, Enrofloxacin B P2, Flumequine 5 M, Marbofloxacin

FRAZYD A, Nalidixinsaure 205 2%, Norfloxacin % IP &, Ofloxacin %IV A, Orbifloxacin BV E, Oxolinic acid MR,
Sarafloxacin YPHI7b 2 )

Tested temeprature: Plus 4 °C +4 °C, Plus 23 °C dark +23 °Cif#)6; Plus 23 °C light +23 °C LG,

Recovery range: [FICRIEM, test period: MIXM[E], NO acid: JoR sk, acid: &R &M
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Drug class:  |Compound:

Tazobactam
Amoxicilin

B-lactams

[—
Cephalosporins

Macrolides

Penicilins xaci
[Polyether lonesio
ionophores [

—r—rd [ . _—

2 FrEsHY (#FEFEH) BKAREEHRER
Fig.2 Resultsof long-term stability study for selected analytes (Supplementary material)
HE: GOFIR RN 70%~120%, 3 (@O FR FICE N (50%~70% ) ~( 120%~140% ), £ OFKR [BIRCE N /NF 50% KT 140%.
Note: green color represents the recovery range of 70%~120%, yellow color between 50%~70% and 120%~140%, red color below 50%

and above 140%.

Drug class: $2525%]; B-lactams B-PI k% 2E ( Tazobactam flbMEELIH , Amoxicilin FTZEPEHAK, Ampicilin "% H % %, Dicloxacillin
WG T B , Oxacilin ZRME PG HK ); Cephalosporins 3k 71 1% % J5( Cefacetrile Sk 1%, Cefalonium 3k ff13% T, cefapirin Sk fiAJCHK , cefazolin
LAk, cefoperazone SkAUWRAR , cefquinome SkH#1MEN5 ); Macrolides KIFERIS ( Erythromycin 1 (7% ) &K, Josamycin XV H
#, Lincomycin #kA[ %%, Spiramycin ##jE55 %, Tilmicosin F K% &, Tylosin 28k % ); Penicillins H 8 %2 ( Penicillin V F%5
£ V, Cloxacillin P &M VG4, Penicillin G H8 % G ); Polyether ionophores F ik 2 F /& ( Monesin Z2LAER %, Nigericin J& H 3 B

%, Salinomycin $h % 2% )

Tested temeprature: minus 20 °C (-20 °C ); Plus4 °C (+4 °C); Plus 23 °C dark (+23 °Ci#E)6 ); Plus 23 °C light (+23 °C

VS

Recovery range: [ISCRIEE, test period: WIS, NO acid: JCRRAMF, acid: FFRFMT

AR L B B B[R] % A AN AT B B R A
o X B-FUEHCLIE R S, BR-20 CLISH
MAEAT IR BE T A7 1 DA FEULT Bk
(90%), %5 Okerman ZEU'TRfF57 25 F—5,
HILZ T, REZEBHAAL S Y TE-20 CHI+4 CF
MASEPE R, ANREREZE . BRvE . OB BRI
EHS AR 2S (RhFERL) RO 7E =R T ADOG A
TR RRRE . U EEREVRIMAEER.
LA R B-NFLIZ I E-20 °CE-80 °C, X5
Desmarchelier 259 15 (8 17 55 11— 3

3 #it

N T ARUESE A5 R e BT CR B9 AT 5EME, X
PG IR A B v il R TR R IR S AR VA TR B
EVEREAT T SRR, RZR AR R
TE+4 °CHyH PRI R A 4500 T R A7 — A R AR
EVERAF, THE M T RZR S RER R R E
PR R 58 I — D S B AL P P B R AR . R
PR E AL I P RS IR E AR A 1 D HEOER
R, bR 20 COUEARMR R . e
A H R R LR RN B-NFLE B2

AR R S AE-20 CTHffrlid 14
SRR .
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