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Method validation for determination of Beta lactam in animal feed

by LC-MS/MS
Piromporn Tuantumkaew” Witaya Sungthongﬂ Sutthiporn Phiriyayonl
Siriwat Rainasuk” Saowaree Udompunﬂ Noppon Donrak”
Abstract

In-house method for the determination of Penicillin G, Amoxicillin and Ceftiofur
in animal feed with LC-MS/MS was validated according to EURACHEM Guide. The
samples were extracted with acetonitrile and 0.1 M potassium dihydrogenphosphate
(40:10), using a solid phase extraction SCX and analyzed by LC-MS/MS. The analysis
was carried out using the mobile phase of 0.1% formic acid in deionized water and 0.1%
formic acid in acetonitrile on a C,; column and ESI positive mode of mass spectrometry
condition. The results of method validation were found that the calibration curve at the
level 0.08 -1.00 mg/kg were good linear ; correlation coefficient of Penicillin G,
Amoxicillin and Ceftiofur were 0.9967, 0.9985 and 0.9955 respectively. Limit of Detection
of Penicillin G, Amoxicillin and Ceftiofur were 0.05 mg/kg, respectively and Limit of
Quantitation of Penicillin G, Amoxicillin and Ceftiofur were 0.08 mg/kg, The mean
%recovery of Penicillin G at the level 0.08, 0.50 and 1.00 mg/kg were 97.00, 100.52 and
102.82, respectively. The mean %recovery of Amoxicillin at the level 0.08, 0.50 and 1.00
mg/kg were 99.00, 96.10 and 101.71, respectively. The mean %recovery of Ceftiofur at
the level 0.08, 0.50 and 1.00 mg/kg were 100.75, 97.48 and 104.85, respectively. The
relative standard deviations of the repeatability at the level 0.08, 0.50 and 1.00 mg/kg of
Penicillin G were 6.08, 5.37 and 5.50%, respectively and the relative standard deviations
of the with-in laboratory reproducibility were 6.14, 5.57 and 6.05%, respectively. The
relative standard deviations of the repeatability at the level 0.08, 0.50 and 1.00 mg/kg of
Amoxicillin were 6.94, 8.16 and 8.91%, respectively and the relative standard deviations
of the with-in laboratory reproducibility were 6.86, 9.57 and 7.54%, respectively. The

relative standard deviations of the repeatability at the level 0.08, 0.50 and 1.00 mg/kg of



Ceftiofur 5.33, 4.18 and 5.23%, respectively and the relative standard deviations of the
with-in laboratory reproducibility 5.30, 7.39 and 4.57%, respectively. The results of
performance characteristic were within the acceptable criteria. Thus, this method was

suitable for determination of Penicillin G, Amoxicillin and Ceftiofur at the level 0.08 -1.00

mg/kg in animal feed.

Keywords : Penicillin G Amoxicillin Ceftiofur, method validation, animal feed

1/

Feed Quality Control Laboratory Division, Bureau of Quality Control of Livestock
Products. Tiwanont Rd. Bangkadi Subdistrict, Muang District, Patumthani Province.

Thailand. 12000 Tel. 0-2967-9750.
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Sample 10.00 g+ 0.05 g
l
Extraction Acetonitrile : 0.1M KH,PO, (40 :10 ml)
- Shake 30 min
v - Centrifuge 5 min, 3,500 rpm, 25 c
Clean up with SPE (SCX)
- 2 ml of Methanol

- 2 ml of Water

v

Supernatant 10 m|

l— Wash 2 ml of water

Elute with 1 ml 0. 5 % TFA in Methanol : ACN : Deionized water
(60 : 30 :10) (3 replicate)
- Evaporate
Add 0.1 % Formic acid 0.5 ml

l

LC- MS/MS

5. HANSNARAL

5.1 nan1magauANTUEURse (Linearity) 2784N91MNIATFIU LAZNNINAADL
199n15 19111293893 (Working range)

annisnageuANilufunsereansiuinsgiu lnediasied Fortified
Sample 199a1INgHLUAMAALAN TugaeANHLdindy 0.08 — 1.00 HadnFuseflaniu(ppm)
memmm%wﬂmem‘gm%qmemmﬁuﬁuﬁiwdwmmL%]u%]umm Fortified
Sample e atal (Peak area) 1894NTNNTARY A A4179:00NTTARY Laza1NAle
was puand Tugasnudnlinsmninsgruiudunss wazifleRansanannadulsyang

ANANWUS (correlation coefficient: r') RANYNAL 0.9967 0.9985 LAY 0.9955 ANNANAL



10
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Tun1s1%ilunsmnmsgau (Calibration curve)
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Detection; LOD) wazensdisdiusingaiiansnsaunsanndli (Limit of Quantitation; LOQ)
5.2.1 A1NN1INARELUIAT LOD kay LOQ 189a1snguluAuanAuny Tne
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Penicillin G Amoxicillin Ceftiofur
A1gL Conc. %Recovery Conc. %Recovery Conc. %Recovery
(mg/kg) | (80-110%) | (mg/kg) | (80-110%) | (mg/kg) | (80-110%)
1 0.205 102.50 0.176 88.00 0.183 91.50
2 0.202 101.00 0.174 87.00 0.190 95.00
3 0.199 99.50 0.182 91.00 0.190 95.00
4 0.180 90.00 0.186 93.00 0.183 91.50
5 0.184 92.00 0.174 87.00 0.191 95.50
6 0.209 104.50 0.203 101.50 0.205 102.50
7 0.195 97.50 0.201 100.50 0.205 102.50
8 0.195 97.50 0.206 103.00 0.202 101.00
9 0.198 99.00 0.179 89.50 0.190 95.00
10 0.194 97.00 0.190 95.00 0.182 91.00
avg. 0.196 98.05 0.187 93.55 0.192 96.05
SD 0.008 0.012 0.008
Sy 0.006 0.008 0.006
LOD=3S,' 0.02 0.02 0.02
LOQ=10S,' 0.06 0.08 0.06

5.2.2 Han19EutuAIANENduAgaNausansanuld (Limit  of

Detection; LOD) #1 0.02 RaaniusAaniandy wudnilAn SN < 3 LaTHARI9SRHaTUad on

ratio laiiflulmninausinansgiuaes European Commission Decision Aeian1stliuen

LOD 71 0.05 Raansusaniandy uanin1seiusu wudiden SN 2 3 LasHaFITaazad

v
ion ratio LﬂuiﬂﬁIﬂNLﬂmsﬁﬁ\JWMiﬂ’]uﬂ@\i European Commission Decision A9tiiiA1 LOD U84

ANINGUIUAIUAALAN AW 0.05 Haaniusenlaniy AIm1319 2
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5.2.3 nannstuduasudindiusngaiiansnsamyBunadld Limit of
Quantitation; LOQ) 28481387 ITaa Y A wazansanAlewas 7 0.06 Hadnsusienlaniy
WLI1AN %Recovery lalaflutag 80 — 110% uaz %RSD {iWNUTINIRTFIU83 AOAC
(2016) aginN19L5uAN LOQ # 0.08 finan3usailansy wudnen %Recovery 2t luga
80— 110% Uaz %RSD Tifiu 15.44% FANNMUTINIRNTFIULE AOAC (2016) WAZAINNAL
NsEeNILARUINANANNNT Horwitz AadsL fariuen LOQ PRNANINANILFIUAAUAN |

AN 0.08 RaansusAanlansy A9lANNIZANATUTLATILATIZITR AIANTNT 3

A91991 2 NANNTNAABLIEUELAT LOD 183anInguiufinuanuwns N9zAu 0.05 Haan3N

Fanianiy

. L Penicillin G Amoxicillin Ceftiofur

AL

S/N % AIR SIN % AIR SIN % AIR

1 78.84 1.78 39.70 -3.51 398.40 4.81
2 67.40 -4.16 49.94 4.22 405.15 -0.13
3 48.05 3.98 65.68 3.17 464.71 8.25
4 68.69 413 39.98 7.01 406.74 -0.80
5 7215 5.76 22.73 -10.86 309.49 -6.72
6 82.51 573 28.00 9.68 183.90 -3.46
7 86.09 -3.40 44.66 6.09 530.74 -1.26
8 64.06 6.77 59.32 3.99 278.02 0.63
9 91.34 -0.90 24.32 2.07 388.50 -5.86
10 82.07 -3.07 50.17 -16.03 239.77 0.25
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A15199 3 HANNINAABLEULTUAY LOQ 28941IN4NILIANULAALAN NTzAL 0.08 HaAN5H

Fanianiy
Penicillin G Amoxicillin Ceftiofur
aneLl Conc. %Recovery Conc. %Recovery Conc. %Recovery
(mg/kg) | (80-110%) (mg/kg) (80-110%) (mg/kg) (80-110%)
1 0.084 105.00 0.086 107.50 0.079 98.75
2 0.081 101.25 0.087 108.75 0.079 98.75
3 0.087 108.75 0.085 106.25 0.084 105.00
4 0.085 106.25 0.083 103.75 0.079 98.75
5 0.081 101.25 0.085 106.25 0.079 98.75
6 0.085 106.25 0.083 103.75 0.088 110.00
7 0.075 93.75 0.073 91.25 0.070 87.50
8 0.078 97.50 0.082 102.50 0.075 93.75
9 0.084 105.00 0.078 97.50 0.081 101.25
10 0.08 100.00 0.084 105.00 0.074 92.50
mean 0.082 102.50 0.080 100.00 0.080 100.00
SD 0.003 0.004 0.005
%RSD 4.26 4.97 6.02

\nouat %Recovery 80 - 110 ineust %RSD ladifiu 15.44

5.3 WHANNINARAUNIAINULNU (Accuracy) WALAINHINIEN (Precision) S NRE
AATIZH

5.3.1 AINN1INARDLANNLNULEIIT IMEALAINZA Fortified Sample 184

&

ANINQNLLFALAALAN 3 3¥AL Aa 0.08 (LOQ), 0.50 uay 1.00 Faaniusanlaniu wudi @13

)}

! 4 o

INUTAAU A HAaduTasazn1TNAUAULAYINAL 97.00, 100.52 uway 102.82 ANNATAL

3

a 1

dnrazdandtaau NANeatiasazn1InauAWlAWINGL 99.00, 96.10 way 101.71 ANNAAL
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ansanAlawmas Jaeastasaznianaunuldvingy 100.75, 97.48 way 104.85 ANNAAL

PIRNIINT 4 TINUINANANGR ANGeER LavAlAtFasaznisnduAulFueaI gAY

uaALAN 11199 80 — 110 ANNAUTINIRTZ AOAC (2016) WAANINRTALATIZH TR A M LN

Flunaausuld fannsan 4

AN9I9N 4 HANNTNARDLAINNLNY (Accuracy) 18R EaLATNZH

AudNdy | noueinisensy AaatiataznnuALlEvaans (%Recovery)

(mg/kg) (AOAC, 2016) Penicillin G Amoxicillin Ceftiofur
0.08 80-110 97.00 99.00 100.75
0.50 80-110 100.52 96.10 97.48
1.00 80-110 102.82 101.71 104.85

5.3.2 AMNN1INARALANNLINEINTNINN 1A TnediAsef Fortified Sample 189

4

ANINQNLLFALAALAN 3 92AU A 0.08 (LOQ), 0.50 uaz 1.00 Hadniusenlanin wudnans

an Aa a A
INUTIRAU A N

Anrardandda

AR

A N

qmﬁmmummgmﬁ“uﬁm’ WNAL5asaY 6.08, 5.37 WAL 5.50 AMNAAL

=

mmmﬁmmummgmzﬁ”mﬁmﬁ Windusaeay 6.94, 8.16 WAL 8.91

ANNANAL ANTING laines ﬁm’m’qwﬁmLuummgma?“uﬁwé WinAU5asay 5.33, 4.18 WAL

5.23 mNA1AL g lunugin1seNFUNAIUIUAINANNIT Horwitz (%PRSD, ) AIA9799 5

dl 09/ v | ada rdyd dl 3| dl o v
ASAINNITN ﬁﬂ‘ﬂUﬂQ’]NLVIH\‘]ﬂ”I?W’Ju"ﬁ’]VLW LAANINITUATIZUUNAINLINEN Lﬂum@muim

AN519% 5 N@ﬂﬁﬁ‘%ﬁ’&'ﬂﬂﬂ'ﬂﬂﬁﬂﬂ (Precision) WLLINN9NIUGN

’éﬂmxmmwﬁmmummgmzﬁ“uwm

[ -8

AN N LNEUNNITEIANTU (Repeatability, n=1 O)
(mg/kQ) %PRSD,
Penicillin G Amoxicillin Ceftiofur
0.08 15.44 6.08 6.94 5.33
0.50 11.72 5.37 8.16 418
1.00 10.56 5.50 8.91 5.23




15

5.3.3 AINNNINARELIANAITIENAN IS TneRLAesT Fortified Sample
2AIANINANIUAIUAAWAN 3 52AL Aa 0.08 (LOQ), 0.50 uaz 1.00 HadnFusianlanin wudn
ANTNINTAAU A ﬁmmmﬁjmLuummgmzﬁ”uﬁwﬁf Winfiusesas 6.14, 5.57 uag 6.05
ATNANAL dNTezdanTTaan ﬁﬁ’wmwﬁmLuummgmﬁuﬁwﬁ Winfiu3e8as 6.86, 9.57 WA
7.54 ANNANAL ma?LSﬁV\I'ﬁ‘Efawxlﬂﬁ"ﬁmmulﬁmmummﬂjmzﬁ“uﬁwﬁ winnuesas 5.30, 7.39
WA 4.57 ANNANAL fa%iﬁlummsﬂmmam”uﬁﬁwmmmnmmi Horwitz (%PRSDy ) ANMA1374

P PR o Iy | adla et a R o Ny
N6 LL@z@’]ﬂﬂ’]'ﬂ’]@@ﬂUﬂquLmﬂ\jﬂq?W’]"ﬁ{L@ LL@@\?Q’]QﬁQLﬂ?’]ﬁV“NﬁQWNWlﬂ\uﬂumﬂﬂllﬁ“]_l]lﬁ

A519N 6 NANNTNARALAINNINEN (Precision) WLLINIINGEN

s r ’é@mzmm’mlﬁmLuummgmﬁm‘w”mﬁ“
AU LNDINNTEANTL
(with-in laboratory reproducibility, n=20)
(mg/kg) %PRSD,
Penicillin G Amoxicillin Ceftiofur

0.08 23.38 6.14 6.86 5.30
0.50 17.76 5.57 9.57 7.39
1.00 16.00 6.05 7.54 4 .57

6. agUnan1snagay

nan1snadauAnlElfresdaiinsziarsnguiusiiuanuad Tusaatisaiung
Zﬁﬂifﬁ’;iﬁ% LC-MS/MS WUqNHANIINAZAL Linearity Range Way Working range Ipeing
A3z Fortified Sample Aa3@13nguiufLanwan Tutasaanadindu 0.08 19 1.00
Jaaniusanlansy Hauifluwdunsad Inean correlation coefficient () lutiaendn 0.995
AN limit of detection (LOD) winfiu 0.05 Na@andusianlansy wazA limit of quantitation
(LOQ) Winfiu 0.08 HaanFusantaniy ﬁﬂ'ﬁLfaalﬂ”i@mxmiﬂzﬁ“uﬁu%mﬂummﬁmiﬂ@ﬁu
ﬁm’wmmLL;JumemmﬁmLﬂu”l,ﬂmmmmeﬁmmﬂm AOAC (2016)

= o

anuan1mageuay i liuanadnlauaneuzianizaesdsatluinmeinig

q

A b4
Y o o adal o °

paniUls ANiEENAYHAHIMNIzANE TR T s nguILfiuanLAN Tueuednd 7

FraAHIdNgY 0.08 — 1.00 RAANTNABN AN
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7. UDLAUDLUE
= ° L. = e~
AsEinIInAdauANdIuIcy (Proficiency Test) iEani1sfFauiiaunanns
NAABLTEUINeel RN (Inter-laboratory) Wwannliinanuduladnnimegauaanu
F A ua93 T AN NUNULALINENEIAN  wazAdT AN IN1IARaL AN Tl Auesd T nagaL

ANTNANUFAAALAN ANTRUANFN a8 L8 1893 8N ARDL

8. NneANssNUsznA

nuddeilifuntsaduayuinadrtinnsmasaununindudiladng veveunns

q

a =

wielnlsad frselanna fanuranisdninamasaunun nadudladnd unsgning Weenaw

= o 1 v & 4

TEEYAIUNNTATIEIAMNNAWANL AR NquRTIRaaLAININe I sdRd Aingounli

] ] q

ada c

k24
B
a
Auuzti lunsimuwaznageu AN ld liae353 Az ianin ne 1 sdn g douiisung

Annisiiesdimnas antiueaudanidangilneal lun1sdfuimeu uazidautinneu

'
[

A9 Ndnea 1 iuaNuay

o

WHINIUATTUAN (A1TANAY) NANATIAABLAMUNINDINE

=2 3 dg/o <
NITANIATIUANLTR
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