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Method validation for determination of Chloramphenicol in layer poultry feed

by LC-MS/MS
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Noppon Donrak™ Sutthiporn Phiriyayonl

Abstract

In-house method for the determination of chloramphenicol in layer poultry feed
with LC-MS/MS was validated according to EURACHEM Guide. The samples were
extracted with 80% acetonitrile, purified using a solid phase extraction Alumina neutral
extraction fat by Hexane and analyzed by LC-MS/MS. The analysis was carried out using
the mobile phase of 0.1 % formic acid and acetonitrile (85:15) on a C,, column and ESI
negative mode of mass spectrometry condition. The results of method validation were
found that the calibration curve at the level 7-100 pg/kg were good linear; correlation
coefficient of chloramphenicol were 0.9987. Limit of Detection of chloramphenicol were
2 pyg/kg and Limit of Quantitation of chloramphenicol 7 pg/kg, The mean %recovery of
chloramphenicol at the level 7, 40 and 100 pg/kg were 87.09, 98.40 and 98.81 %,
respectively. The relative standard deviations of the repeatability at the level 7, 40 and
100 pg/kg of chloramphenicol were 4.44, 3.32 and 4.83%, respectively and the relative
standard deviations of the with-in laboratory reproducibility were 4.34, 3.50 and 9.99 %,
respectively. The results of performance characteristic were within the acceptable

criteria. Thus, this method was suitable for determination of chloramphenicol at the level

7-100 pg/kg in layer poultry feed.

Keywords : Chloramphenicol , method validation, layer poultry feed
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3. Uszlagunandnazlasy
3.1 lfsawaviansasausniifinealua sl foawmatin LC-MS/MS
3.2 MiieAnudesiuldsamm sty wasddudeyalunisaeiuses
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4.1 MInAaauANNTIudUnT (Linearity) 2NTINNIATFIU LATNAGDLTIN

v
o

N7 ULRRTALATIZE (Working range) gil
4.1.1 1A= Fortified Sample 1894719AARLINALARA AU 6 oAU
Aot A 7, 20, 40, 60, 80 wa 100 ulAsnsuserlaniy Auidiuiiuas 3 41
4.1.2 dsziliuannuiiudunsareanauinsgiu (calibration curve) tng
N178319N TN ANNANAUE T2 ANNENT U9 Fortified Sample 189417AAALINATADA
LLazﬁ”umﬁﬁﬂ (peak area) WaafiangaunAn correlation coefficient huitiagindn 0.995
4.2 ﬂfmnM@umm'ﬁm’mL%m%uﬁ'mmﬁmmmmmwuiﬁ (Limit of Detection;
LOD) uazpadindiusngaianansaviunadld (Limit of Quantitation; LOQ) il
4.2.1 2uA3zd Fortified Sample 289a17AausNAiAea THNANdNdy
50 lulnsnFusanlaniy 41U 10 91 udathAoudiniureansiiee ety umAngas

JEUUNIAFFIM (SD) AMUIRNIAN LOD waz LOQ 184d1susiazaiinain LOD = 3S', uaz

LOQ = 108/,
S'O = SO
Vo
Wa S, = Standard devation A1NN1INAABLE
n = aNUIUNAAeLT1 11411 routine
S' = Standard devation &115UATUILAT LOD wazlLOQ



422 fn1stiuguAn LOD TneRuasneyf Fortified Sample 1294717Aa8
wsNARAea MHNANNENdRWiNTUAT LOD 184ansuiazaianatuailiainde 4.2.1 anuqu
10 41 wdatlszLiindnAn signal to noise ratio (S/N) = 3 uaz A lon ratio bl £20 % %N
TallAliEue AN LOD Nszauanuidindiungsaiu

4.2.3 Mn3EuguAn LOQ laediAsnzsf Fortified Sample 289419A8
wsnATAea WiNANENdwwniuAl LOQ 18sdnsusazaiiniauinilfainde 4.2.1 auau
10 41 udathpndinduresansidwaeild undssiiuannuudnuazaauiiesdnag lu
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4.3.1 NAFALAMNLNULAZAMEINLLULNTNINT L (repeatability) 184
35913129 TnediAnziifiaating Sample blank way Fortified Sample A99A13N4NAABLIN
Aflaea 3 szauAudindy Ae 7 (LOQ), 40 waz 100 lulasnFuseilaniy Anudinduas
10 N

4.3.2 NAGALAMNTELLLNT TG L8 (with-in laboratory reproducibility)
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4.3.3 Usziiiumnuuiy IngnisAnuaniAnsesaznsnaLAuls

(%Recovery) 1edusiazANdindudnaglunasinsaeniulAnun1nsgIu AOAC (2016)
a dl 02/ v o 1 1 dl

4.3.4 Uszilupanuiaanuunimmandi 1d tnaatuauagaude iy
NIRIFIUANANS (% RSD) 29Amdinduansiianziils desiedladifuAdanieainy
NIMTFIUANHN SNAUIAINANNNT Horwitz (%PRSD)

-0.1505

ANN9 Horwitz (repeatability ) %PRSD, =0.66 x2C
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4.3.5 Uszilumaauinaauuunisnignlé tneauansAndauideaiun
NI IUANANS (% RSDy) 2edmNdindiuasidinsnzild desiadliiiudiduieaun
mmgmﬁuﬁmﬁ'ﬁﬁﬁmmmﬂmm? Horwitz (% PRSDg)
-0.1505

A1N17 Horwitz (with-in laboratory reproducibility) % PRSD; =2 C
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urusfunaunsAnsiansaaousTifines luawnsld Faamafia LC-MS/MS
Sample 10.00 g £ 0.05 g
l
H,O : Acetonitrile ( 10 ml : 40 ml)
- Shake 30 min
- Centrifuge 5 min, 3,500 rpm, 25 °C
Clean up with SPE (Alumina column)
- Lode sample
Discard solution through the first 2 ml of solution through the column at left, collect 10 ml
- Evaporation the remaining approx 5 ml
Extracted with hexane two times, each 2 ml and extracted with ethyl acetate four times,
each 2 ml
- Evaporate

Add MP 0.1 % Formic acid 0.5 ml

LC- MS/MS
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$UENIUNTLUAN (Proficiency Test) Tugenng Chloramphenicol and Coccidiostats in
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5. HANITNARAL
5.1 an13na&euANNEEunsa (Linearity) 299NINUIATIIU LAZNINARDL

199n15 1911192938942 (Working range)



annsnageuANiduldunssreansininsgu Inediasnsd  Fortified
Sample 129817Aa0LIN WA Tudaeaanudinds 7 - 100 Tulasnfusailaniy wazannnns
v dI o o o 1 ¥ ¥ . d” dl
4319N3NUINIFTIUTUAAIANNANTUTITNI AN NdURY Fortified Sample wazuy
1A (Peak area) 123819AfBUINTHARA lutdranudnlinsmninsgiuiuns uaziile
NANTUNANNANENLTLANFANANAUS (correlation coefficient: 17) NANUIAL 0.9987 WL
1 1 rdl o 1% 2 o 1 1 v %
Arag luinugineaniuld (2> 0.995) anuanIIMARILAINGIY uAAITIANNENTUTEY
81382A8NIAIFIUINT 7 - 100 Tularnfumanianiy Jaonuiludumnsed wunzanlunig

Uiflunsmanmnsgiu (Calibration curve)
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517 1 wansAuANTUAITIduRsaszdeAuLindiures Fortified Sample 7
7 — 100 lulasnfumenlaniy uwaz Peak area 284813
52 uanimmadaumAtaudinduiigafiamisanmanuly (Limit  of
Detection; LOD) LL@:mwLfﬂu%uﬁimmﬁmmmmﬁmmﬁ (Limit of Quantitation; LOQ)
5.2.1 AINNITNAZALNIAT LOD way LOQ 184a17Aaalsniilnea  tag

[% ] [%

1 1 v
3Lm’]:ﬁﬁq@ﬂ'wﬁLﬁuma?mmgmﬁmmﬁm%u 50 lulpsnsusanlandy a1uou 10 @0

14 o

AUIUIARAY wazAdaudenuuNInIgIueeIA N dindundala Auenuen LOD uaz
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AN9199N 1 WaN191IA1 LOD kay LOQ 189413Aanlsniiaas

ANAL Chloramphenicol %Recovery
(Hg/kg) (60-115%)
1 48.99 97.99
2 48.76 97.52
3 51.06 102.13
4 51.84 103.68
5 49.67 99.34
6 49.88 99.76
7 50.05 100.10
8 50.33 100.67
9 51.55 103.11
10 51.48 102.96
Mean 50.36 100.72
SD, S, 1.03
n 2
s’ 0.73
LOD=38’, 2.18
LOD=10S’, 7.28

5.2.2 HaN19EutuAIAINENGuANgaNa nsansanu A (Limit  of

Detection; LOD) wazmnuiindiuaganainnsnnifsannslé Limit of Quantitation; LOQ)

HaN138UE AT LOD 71 2 Tulasnfusanlansy wudnlaAl S/N > 3 LAy

HARNSEREATY24 ion ratio WulUmninaiNInsgILees European Commission Decision

dounan1suiAn LOQ 71 7 lulasniusenlaniu wudiAn %Recovery agllutng 60 — 115 %

WAz %RSD THifiu 22.28 % AININMTTHIATFINLEY AOAC (2016) AR LOD Az LOQ

YANAETPRALINANDARAR AN 2 ey 7 lulasnfusanlaniy AYNANNINIZANAUFUTE

a r::l” o ai
WATICUU ANANTINN 2-3




AN519N 2 NANNINAAALEUTUAT LOD 184817Aaaunsuinaaassau 2 lulasniu

Fanianiy
. Chloramphenicol
AU
S/N % AIR
1 295.13 2.67
2 364.64 -0.49
3 415.63 -1.00
4 328.59 0.49
5 398.81 2.25
6 269.04 1.16
7 387.96 2.15
8 374.31 1.23
9 492.74 -0.93
10 418.57 0.58

= A o | ara dl o o
AN 3 NANNINARDUEUTUAT LOQ 184819AABLINALARA NILAL 7 VLNIﬂ?ﬂ?N

Fanlaniy
. Chloramphenicol
amL
Conc. % Recovery

1 6.891 98.44
2 6.898 98.54
3 6.010 85.86
4 6.182 88.31
5 6.199 88.56
6 6.903 98.61
7 7.022 100.31
8 6.509 92.99
9 6.599 94.27
10 6.089 86.99

Mean 6.530 93.29
SD 0.367

%RSD 5.62

\NEust %Recovery 60-115 inowat %RSD lalifiu 22.28
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5.3 NANITNARALNIAANNLNU (Accuracy) WALAINHLNEIN (Precision) S NRE

AT
5.3.1 AaINN1INARALAMNLNULR9RT InedAT1ZY Fortified Sample 284
AN3ARBUINATAGA 3 3vAll Aa 7 (LOQ), 40 uaz 100 lulasnfusailaniu wudiAaga
1 1 d' % o A 2 ara o Y v 1
ANGI4R uazATeRtSasaznnaUAUliaeIasAaansiinea Tunnssduauidindua)
M99 60 - 115 AININMUIINIATFIW AOAC (2016) kaA9I13EAATITH RN AN UNLEUA

o Y o dl
ganFull Aamngned 4

AN5197 4 NANNINAFELIANNLNL (Accuracy) 1B9REALATIEY

AN HLdNdL Wneusinnseaniy Aatiatazn ULl EIaa0s (%Recovery)
(Mg/kg) (AOAC, 2016) Chloramphenicol
7 60-115 87.09
40 60-115 98.40
100 60-115 98.81

5.3.2 AINN1MAgaLANNean1Inaudn Ly Tnediasnz Fortified Sample
189419PABLINARARA 3 72U Aa 7 (LOQ), 40 way 100 ulasnfusanlanFunudnfaAngdon
Lﬁmmummgmﬁuﬁmﬁ‘ @fgﬁlumwﬁﬂwmﬁuﬁﬁmqm@’mzﬁumi Horwitz (%PRSD, ) A4

P p Iy | ada et . @
A1379% 5 WATANNNITNAFAUANNALNNITNIUDN LA LaRI93AAIzF R AN Tlu

gausul

ANSI9N 5 HANNTNARALAINNINEN (Precision) LLLINNTNIUGN

AN N O NNTY AN ’é@m:mmulﬁmmummgmﬁuﬁmé (Repeatability,n=10)
(Mg/kg) %PRSD, Chloramphenicol
7 22.28 4.44
40 17.14 3.32
100 14.93 4.83
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5.3.3 AINN1INARALANNNENN1INE LS Taedmseyd Fortified Sample

184817ARBLINARARA 3 72U AR 7 (LOQ), 40 way 100 tulasnfusanlanfunudntaAdqu

Lﬁmmummgmﬁmﬁmﬁ' @f;uiélul,ﬂmsﬁmmﬂmvuﬁﬁmqmmnmm@ Horwitz (%PRSDy ) A4

all d‘ o ogl v I adla rdgjd dl [<1
RM179N 6 LL@Z“’Q’Wﬂﬂ’]‘j‘V}@Zﬁ‘ﬂUﬂ’J’]NLVIE\?ﬂ’]ﬁ‘VﬂsﬁWI{Lﬁ LAAIINIEaLATIZHEN AN e un

R

o

1
=

AN519% 6 HANNTNAZALAINLNEN (Precision) ULININNEN

AN NTL | U NITYaNSy SaeazAdaudaauuNInIFINANINS (with-in laboratory
reproducibility, n=20)
(ng/kg) %PRSD,
Chloramphenicol
7 33.75 434
40 25.97 3.50
100 22.62 9.99

5.4 HANNINAARLIANNTGIUNLY (Proficiency Test)

® , -
Fapas Wu41 wad LA

5.4.1

yva

[AINNIIN mzﬁfaummﬁmm&l

A Z-Score agfludng 2] < 2 Feagdlfidn dunueinisdesiiu A

(Proficiency  Test) NUNUALNNY

o

AN 7

AN9199 7 HANTINARBLIAMNTILNTY (Proficiency Test) AUMENTL Fapas®

analyte Assigned value Result value Z-Score | @giluanisilesidiu
Hg/kg Hg/kg

Chloramphenicol 26.3 20.82 -0.9 Afab!
fansauninawinistszifiunaannen Z-Score Aall

121 <2 o flufiinnala (satisfactory) = fNun

2<|7| <3 N@Lﬂuﬁmmzﬁvﬂ (questionable) = RNULNEUT

1Z|>3 palaiflufivinwala (unsatisfactory) = lainssnnst
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nanTsnadeuAnN i lfredtimmzddansaasusniiinea Tusaetneaivnsii
Aq838 LC-MS/MS  WU3IHANNTNARDL Linearity Range LWa¥ Working range TpaInIg
A3z Fortified Sample 193d13ngnAaausniiiaea  Tutdosanudindu 7 D9 100
lulpsnfusenlaniy HAanudludunsed tasAn correlation coefficient (1) Taiaaindn 0.995
A1 limit of detection (LOD) winfiu 2 lulasnsusianlandy wazen limit of quantitation
(LOQ) windu 7 Tulasnsusenlanu flﬂlﬂL'a,?\ll‘al?é"aﬁlZ\lZﬂ’]ﬂ‘ﬂﬁ/‘i_lﬁuiﬁ@g:ﬁlummsﬁﬂ%‘ﬁlm\la‘/uﬁ

ﬁhmqmmuummqmﬁmLﬂuiﬂm’]ul,ﬂmsv‘fuqm3gqu AOAC (2016) WANITNAZALAINN

o . o 1 ® ' Y ' T ]
41Uty (Proficiency Test) iUMUaeNU Fapas A" Z-Score NANTAENINMERWINTL 2 T4

wansdntiesliiAnnsiavnainnsalunimeaeuiiuinuinels

= o

anuan1magaurN g liuansdndnuansuzianizaesisey luinueinng

q

v v
Y o o adal A ,

gaNFU L AT RAIN ANNNIANITANAMELAATI LT ARaLINATRARA Tua U7 LA A0

4 4 o Aa o
AIMNLANTLU 7 — 100 1NT@?ﬂ?Nﬁl®ﬂI@ﬂ?N
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AN IN1AgaL AN G la1e9ENAgaUA1ARaLINARAe  TUauIIdmT

TUARW L1 819131A UAZAININNITANHIANANNFN [NE28NET8LINIRITNAGEL

8. neANgsNUszNA

nuddetlifunisatuayulaadiinasaseuaun mausnladnd aevaunn

=

wielnlsad srselanna fanuranisdninamasaunun ndudnladnd unagning Weenaw

fi@ientnryfunsaAziaun WARALAGR ndunsaaatnunInansdnd Angounli
Auuziin lunsimuuaznaaaua w1 lH109359 1A sl N WA 9ERS douiiTung

q

a

o ¥ a A dl o a o o e a ¥ 4 dl
"ﬂﬂﬂ’]ﬁ‘ﬁ‘ﬂﬂﬂ{]‘]_l[ﬂﬂ’]ﬁ‘ wmmumu@mmmmﬂmm Iuﬂﬁiﬂ{]ummu BRZEITUUTIINTU
1

'
[

WHINIUATTUAN (A1TANAY) NANATIAABUANINEINIIERT DT8R THUINUAY

= 09// dyo <
NTANIATIUAILTA

9. LANA1TDNDY

9.1 Appendix F: AOAC Guidelines for standard Method Performance

requirements. AOAC official method of analysis(2016).
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9.2 EURACHEM Guide, The fitness for purpose of analytical methods, 2"
ed.2014.

9.3 Alex Gantverg, lIsaac Shishani, Michael Hoffman.Determination of
Chloramphenicol in animal tissues and urine Liquid chromatography-tandem mass
spectrometry versus gas chromatography-mass spectrometry. Analytical Chimica
Acta.483(2003)125-135.

9.4 European Commission Decision 2002/65/EC of 12 August 2002
Implementing council directive 96/23/EC concerning the performance of analytical
method and the interpretation of results. Official journal of the European communities.

2002 L221/8.



