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1389 LC-MS/MS deanizvesusaaalnsiuv3uuy S| positive mode lngldfansavans
0.1 Wesiudvensanesinlutiusimnlosounazes dlnslulassifuansazarea
wasuiinarldreduivda C18 nan1sasraasuauldldveisnaaeuasaladedu wuii
nsn1nsgIulugaenududu 0.05-1.00 fadnsusenlansy Sanuduidunsed Ten

4 a Q‘ U a 2 a U a 1 g 1 ¥ ¥ OI {
duusgavsmsdndula () vesansiladeduviiiu 0.9989 Aauutuigafiannse

¥ o o

asanula wazaududumaniatuisanivsuiale windu 0.02 way 0.05 TadnTusie

'
v a = [y

Alansy suaneu laeldaadssasarnisnavAulavesfiiageiiualsalladedunssau

0.05, 0.50 way 1.00 Jadnsumenlansy wnnu 76.60, 106.72 way 104.48 ANUAIAU NAEDU

v a

AU UUNTNIUT AUBIa1saladaTduNsEaU 0.05, 0.50 waz 1.00 Jaansusailansy

1 [

fASsazdulunuuNInSgIUENANGS Wy 4.45, 2.62 kaY 3.38 AUAIRU LASVAEDU
ANMULTEUUNSYNE bnvasansallaeduniseau 0.05, 0.50 way 1.00 Aadansusieilansy
fiAfegasdr1udsnuuNINIFIUENANS 11U 5.33, 6.53 WAy 5.16 MIUEIFU INHANTT

naeuanuldliiansirfinudnysanizvetiteglunueinseeusuls fatdu Taveaeuil
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Method validation for determination of leucomycin in animal feed

by LC-MS/MS

Warunya Kaewthip Siriwat Rainasuk Aekkacha tananonchai Sunee Kanapipat

Ponpen jiamprasoot Nareenart Thoaudom
Abstract

This study developed and validated an in-house LC-MS/MS method for the
determination of leucomycin in animal feed in accordance with EURACHEM guide
2025. The sample was extracted with the mixture of hexane and ethyl acetate in a 3
: 1 ratio and mixed with the solution of sodium carbonate, analyzed by LC-MS/MS
with detection employed electrospray ionization in positive-ion mode. The analysis
was carried out using the mobile phase of 0.1% formic acid in deionized water and
acetonitrile on a C18 column. The results of method validation of leucomycin found
that the calibration curve at the level of 0.05-1.00 mg/ke was good and linear; the
correlation of determination (rz) of leucomycin was 0.9989. The limits of detection
and quantitation were 0.02 and 0.05 mg/kg, respectively. The mean %recovery of
leucomycin at the level of 0.05, 0.50 and 1.00 mg/kg were 76.60%, 106.72% and
104.48%, respectively. The relative standard deviations of the repeatability at the
level of 0.05, 0.50 and 1.00 me/kg of leucomycin were 4.45%, 2.62% and 3.38%,
respectively and the relative standard deviations of the with-in laboratory
reproducibility at the level of 0.05, 0.50 and 1.00 mg/kg of leucomycin were 5.33%,
6.53% and 5.16%, respectively. The results of performance characteristic were within
the acceptable criteria. Thus, this method was suitable for determination of

leucomycin in animal feed at the level of 0.05-1.00 mg/kg range.

Keywords : Leucomycin, method validation, animal feed

Feed Quality Control Laboratory Division, Bureau of Quality Control of Livestock

Products, Department of livestock Development
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o w

Tusguumsiaead@n ILuugna s sudaanunwiuYesdn daanasiundnin Anudese

U = a a

nsinlsaszuInLinduegeltud Ay Falinsiueufiiuzaduemsdndiveduganisiig

o

%

o dy ! P 1 a a v 6 Y L3
IINTeLTeNelsA wavtilotiensedunsasyiulnvesdnl (Todanl uay 3550ums, 2557)
' 2 14 1 v = 1 o Y a & X [ '
agalsnd nmsldenldgnemselimunzauaailviindenesnludniuazaeneananseny
dansisuavuywd wenndduilminnisanAsveselulledniiaskdndugiaindnd @
duiusiueInslufieseadn 1wy 81N1INNTEVUNLAUDINT N1T5EAELAB AN BT
2 msui wazauluiivseaiene nasnaunisuulouvesegduwnday (lans, 2555)
a158alade@u (leucomycin) uieAMedeTu (kitasamycin) datdus1uftugly
ﬂ&j@JLLMIﬂﬂaﬁﬂﬁma 16 8gmou (16-membered macrolides) 7inanlaann Streptomyces
kitasatoensis  laafignsaudonunilisewnsuuin wazisunsvlinlunguunsuau lula
wanaun wulealus waz3nifiode (Liu et al, 2021) sepuaudiniandvaaumansia
NMIATuATING T8UsunaeengnsniaUings (high oral bicavailability) Ineediile
[y Y 1 [% = Y 1 A a a < o ! a r-ﬂl
Suusemudngsnmends gnandudngnseuaiienlatuuiunauin Andudadiungais
Weuivgmlasuluguwuu@adududon dawalvllondulvglusiwuunesngnsludedu
A199 ve9319nele leeiinansznuainnszuiunsiuuvueadnludu (first-pass effect) dow
Juilienguualasladgnldegisunsvaneialunissneinisfaenuaiise wazldidu
a9AuLiIMIdNT (feed additive) ialeariulsa agnslsfinnunisldensgrsraiiioninlug
1% v sa & YA - O T [ LY '
msanasludainduemsunguilan nsazauveseiluiieednileenassduduniuse
gunmaanyedluseuunalgennis lnenue1nstnAslafudnuiaunfvedssuy
MAUALDINT NTSEMELABLaNIZT 915U laudsauduiusedu (Song et al,

2016)
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2. YauvY

asvdeuANUltlaveiSnaasvansadlatedulue1msdnilaewmatia LC-MS/MS

3. Usglomifianadnagldsu

3.1 lesnaaeuansinladeduluownsdnilaginailn LC-MS/MS

3.2 M dudeyalunisvesusesaruaiuisaviesyfufnismussuununIn 1SO/IEC
17025: 2017

3.3 Tdlumsidhseiannsldenufiuslunsudnduiuadnd

4.35a1UNS
fuiunsnsngeumldldvedisnnasy fll
4.1 NSNAABUNANSENUINNUNSAD (matrix effect)
411 wisuansazarsanasgiuvesansadlafeduil 6 seduanudutu Ae
0.05, 0.10, 0.25, 0.50, 0.75 waz 1.00 JadnSusedlansy Amududuas 3 91 wWavadeu

FELAII LC-MS/MS



4.1.2 w381 spiked matrix sample TiAuasazatsnsgILvesaalastedu
FIUIU 6 FEAUANULINTY AB 0.05, 0.10, 0.25, 0.50, 0.75 way 1.00 Jaansusenlansy
Ay 3 91 udmedeuRIEAIEs LC-MS/MS

4.1.3 WIgUWiguen response Uad@1sAZANENINSIIY (standard solution)
Weuivansazateunsgiuluemisdnd (matrix standard solution) 91u3u 6 s¥AUAIY
Wty wazUseidiu %matrix effect (ME) tnedsiniseensudeslaiiiu £ 20%
(SANTE/11312/2021v2)

Rstd in matrix extract

ME(%) = ( - 1) x 100

Rstd in solvent

Iﬂa‘ﬁ R = detector response

4.2 msvegouAdudunse (inearity) ¥8INIINNINTHIU WAZNAABUYINTLY

v
v A

NUVDNITNAADU (working range) Rl

4.2.1 vaaey spiked matrix sample Tiinansdilagedu sauau 6 seRuAIY
Fadiu A9 0.05, 0.10, 0.25, 0.50, 0.75 wag 1.00 Tadndusedlansy mnaduduag 3 4

4.2.2 Uszfiumududunssweanswuinsgu (calibration curve) lagnis
a$ranslanuduiudseninaanaududures spiked matrix sample fivinansalatedunas
Nuilgdie (peak area) WaIWATEUIAT correlation of determination () #odlidosni
0.995 (U.S. FDA, 2023)

4.3 mimaaumﬂ'wmmLﬁmﬁuﬁwqﬂﬁmmsammwdﬁ (limit of detection; LOD)

LLazmmL%’uﬁi’fwi"wqmﬁmmaamﬂ%mmléf (limit of quantitation; LOQ) et

4.3.1 vaaoyu spiked matrix sample Tiinarsdalaseduiinnududu 0.03
faandusenlandy s1uau 10 91 udhaududuresansinageuldmadudoauy
1INFIU (SD) WAIAIWINMIAT LOD ke LOQ wasansuiazylinain LOD = 35'; uag

LOQ = 105,

, So
S 0 = y—
Vn
We S, = standard deviation 31AN1SNAABUL
n = PUIUNAFDUTLUIIY routine
S’y = standard deviation d@wsuAIuIeA1 LOD Wag LOQ

4.3.2 yinn1sudual LOD laenagau spiked matrix sample 7fiuansaqlagie

FUTATAMUTUTUMAUAT LOD U09a15NAUIalanTe 4.3.1 911U 10 91 ha2Useiiiuin



A1 signal to noise ratio (S/N) = 3 Wag lon ratio TalAuneaeifisvun (EU, 2021) winlaile
TiBusud LOD fsgdumnaiduduiigedu

4.3.3 vnsBudiur LOQ Inenaaay spiked matrix sample fiifinansdalage
Fuiiderududuriniu LoQ vesasfidmaldande 4.3.1 1w 10 41w
Wutuvesansiinaaeuliinuszifiunnuwiuuazanuiiissitegluinusinisseniuniel
(AOAC, 2023) mnlahiduluaunaminseausulituduan LOQ ﬁssé’uwnm%’wﬁuﬁqﬁu

4.4 NMSMAFBUINAINNLII (accuracy) wagANILTiEs (precision) vasiinadeu il

4.4.1 MIVAABUIAIATINLAILLAZAINAGBUMAIAINTIBILUUN TG
2941539 (repeatability)

Tnevnaausiogns spiked matrix sample fiinansasladedu 3 svau
ALty A 0.05 (LOQ), 0.50 way 1.00 fadndusenlandy aududuag 10 91 ¥inns
analarnadauiuneIiL Useiliuauuldulagiansaiaina Y%recovery TagnuuUALN
gONTURNAINATE I AOAC (2023) uazanandissiiansananadiudsauusnsgiudusivg
(%RSD,)  wesudazszduautududadliiumdrudsauuinasguduivsasuman
d1n13 Horwitz (%PRSD,)

auns Horwitz (repeatability) %PRSD, = 0.66 x 2 C

dle € fe Snsdunnudutuvesiiegsiiiuansunnsgm

4.4.2 MINAFDUMIAANLKILLAENITAGE UM AR TIBILUUN ST
283n1537 (within-laboratory reproducibility)

Tnownousnegadufenfuted 441 Sndwiul ya wivinsafauas
nedaussiuy Ussiiuamuiisuasusduresinegnais 2 ga Ussiuanuuilasfinnsan
1NAN Y%recovery Imaﬁ’mummmtﬁaau%’umummgm AOAC (2023) uagAMLAEIRaNT07
e denvunasguduing (%RSDy) vesaanduduasinaaeuld SsdadliiAuen
drudenunnp g uduivsifiuinainauns Horwitz (%PRSD)

A1N15 Horwitz (with-in laboratory reproducibility)  %PRSDg = 2 P
i € e SemdumnudiiuvesiiegeiiAna s
4.5 n1snedau selectivity Wag specificity
4.5.1 W3uusiee19 sample blank 91u3U 3 8
4.5.2 38uAI9819 spiked matrix sample 1'7iLammazmammgmms%ﬂﬂ

TURFUNTLAUANUINTY 0.10 Tadnsumanlansy 91uIU 3 90



4.5.3 W3suae9 spiked matrix sample MANAITAZAIBUINTFINAITAILA

U a dl U ¥ ¥

feguiszauautudy 0.10 Tadnsuseflansy uazfuaisazaieuinsgiuasalusdedu
Feasdeirvzsumunisnageu Tlssiuaudiudu 0.10 Sadnfuseilansu 1w 3 4

4.5.4 1nfee19de (4.5.1-4.5.3) yinnsvndeumeIdvadeualsalladedulu
pwnsdnilaewaila LC-MS/MS

4.5.5 1W3suisude e sample blank (18 4.5.1) wag spiked matrix
sample (10 4.52) MfAnasararensguaisdladeduinlifinissuniuanarsduly
matrix Y89 sample blank

4.5.6 Wisuiflounan1snadeu spiked matrix sample (§94.5.2) fivfiu
a15aga1euInsgIuasaladedunu spike matrix sample (U8 4.5.3) Pfuansazany
wnsguasddladedunazifuasazalounsgiuarsalusdeTuionu peak vesansalus
foFuiifumi retention time (RT) Weafufuansaalatedu viedl peak vesansalusded

UTUNIU peak vosasalatiadunsoll

LHUHSTURBUN1SRGaUaTTadladeduTua msanlaewalla LC-MS/MS

Sample 5.00 ¢ + 0.05 ¢

l

Extract by ethyl hexane : acetate (3 : 1) 20 ml
and 1% sodium carbonate in deionized water 20 ml
l—Shake 30 min
~Centrifuge 15 min, 3,500 rpm, 25 ~ C

Supernatant 10 ml

l

Add 0.1% Tartaric acid buffer 5ml
l—Shake 15 min
-Centrifuge 5 min, 3,500 rpm, 25 °C

Collect lower fraction and filter by nylon membrane filter (0.2 pm)

!

LC-MS/MS



5. NAN1SNNADY
5.1 HANISNAADUNANSENUINNLUNING (matrix effect)

NKNANISNAFDUMINANTENUINNUNINGDS standard solution LAgURU matrix

=

standard solution 911U 6 SEAUANAUTNTY WUl %ME YesEsiIlaliedy Fen13199 1 4
AnndY + 20% Felaiagluinamiveniu (SANTE/11312/2021 V2) wansintum3nddl
pansenufuansaledodu Ssonaunanmsveiuturesasdufiogluaming uasursaddll
ansafdanansenuanamindesntuldfaun Fadiuaasld matrix standard calibration

curve Tumsneadavansailadedulus1msdn)

A15199 1 %matrix effect VpIaNsAIALBTU

AULTUTY Peak area
(mg/ke) Standard solution Matrix standard solution %ME
0.05 1742840 162475 -90.68
0.10 2664734 298803 -88.79
0.25 5306714 1021962 -80.74
0.50 10332435 2316649 -77.58
0.75 14877228 3242243 -78.21
1.00 20312642 4410653 -78.29

5.2 nansnadauAudunse (linearity) Y9N IHNINTFIU LAZNITNAROUYI
£ aa .
nslgauve93Isnaaeu (working range)
91nnsnageuAU ludunsIweInsmlunsgiu lnavegeu  spiked  matrix

sample MFnansaladedulugisaududy 0.05-1.00 Jadnsusonlansu wazainnisaing
NIINUINTFIUTIAAIAUFURUTTENIAUTNTUVDY spiked matrix sample wazunla
‘:4 a o a A a N a £ v a .
A (peak area) v93a1382 AU WoN1TUANAdUUTEANEN15dRdUla (correlation of

. . 2 = | & ) v , 2 Y] ]
determination ; r) wu31 dAvegluinamneausule (- > 0.995) INRANITNARDUAINE
Waned1 aududuvesasazateuInsguluga 0.05-1.00 fadnsudenlaniy dannuduy

Eunsed wneanlunisliilunsvuinsgiu (calibration curve) fsgud 1
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0.05-1.00 fadnsusanlansy

5.3 Wan1sVAaeumIAIANLNTUIIaaNa1unsansIanula (imit of detection;
LOD) wagaududusmaniianuisaniusunals (imit of quantitation; LOQ)
53.1 31ANTnedaunIA1 LOD way LOQ ve9dnsailaedy  laenadsu

1A

fheeefifsansimsgiuiinududu 003 SadnfudeRlansu S1uau 10 61 Ao
Aade uazAdudesuuunsgiuvesaududuifnld dutaen LOD uag LOQ 91N
LOD = 35', waw LOQ = 10S', wudn dfsemsnad 2

5.3.2 nan1s8usuAn LOD vesansilaseduil 0.006 fadnsusedlansy wui
Apuazang ion ratio ldidulumunasiniseensu (EU, 2021) 39vhnisuduan LOD ¥
0.020 Hadnsusenlansy wazyinnisdudu wuan S/N > 3 uazdASesazved ion ratio
Hulumunaminiseeusu (EU, 2021) fiatuen LOD wvesansasladodu fiAnviafu 0.020
fiadnsurenlandy fim1sned 2

5.3.3 wanstudiuan LOQ vesasalaseduil 0.020 fadndusedlansy wui
Ain 9erecovery liiaglugae 60-115% waz %RSD Liidulumunawiniseensu (AOAC, 2023)
Juimsusuen LOQ #0050 fladnsusiedlan3u wuin A1 %mean recovery oflutas
60-115% way %RSD Wulunsinasiniseeuduit 21 (AOAC, 2023) faturn LOQ vasans

a“

Alaeuilanyidu 0.050 fadnsumenlansy 39LAUMNITANEINSUITNAdBUY

AIP1199 2

M15199 2 A1 LOD way LOQ vasansanlatedy

Spiked matrix sample 0.03 mg/kg (n = 10) LOD LOQ (0.05 mg/kg, n = 10)

Compound -
S, LOD LOQ (0.02 mg/kg, n =10) | 9%mean %RSD




(3S,) (10S,) S/N %IR recovery

Leucomycin 0.0020 0.006 0.020 652.50 22.83 94.20 5.79

5.4 WHANIINAFOUNIAMULIY (accuracy) LaTAILLTIEN (precision) ¥83I5VAADU

541  1INNSNAFOUAINNLNUTEIIENAGOU Lnenadayu spiked  matrix
samplefifinansdiladedu 3 sedu Ao 0.05 (LOQ), 0.50 waz 1.00 fadndurenlansy wui
Anadefesaznsndufulsvesasilafodueglutianunusinissoniu (AOAC, 2023)

1 aa P 1 [ = LY ¥ v =
LERNIN ’Jﬁ‘VlG]ﬁ’e]Uuilﬂ’NilLLNULWJUVIEJ@&J?UVLQ AIATITNN 3

A151991 3 NANSVIAABUAINULAIY (accuracy) U89IBNAGDU

ALY LNEUTINTEBNSY Aadedesasnsnduiuldvesans
(mg/ke) (AOAC, 2023) (%Recovery)
0.05 60-115 76.60
0.50 80-110 106.72
1.00 80-110 104.48

5.4.2 INNSNAADUANLLEINSNIUGILS Inenageu spiked matrix sample
MAuasdlaedu 3 szAu Ao 0.05 (LOQ), 0.50 way 1.00 dadnsumsnlaniu wuln e
9%RSD, aglunaainseausufiduInlaINaun1s Horwitz (%PRSD,) f9913199 4 kazan

NINAADUAMULALINITNILGLS Lanedn Sneaeuiinnuiesduisousule

A15199 4 NANISVAABUAINLLIEN (Precision) WUUNITNIUGN

ALTUTY ) . YovarAnaudsuunmIgIuduing
WNEUIINITBONTY %PRSD,
(mg/kg) (Repeatability; %RSD,, n = 10)
0.05 16.57 4.45
0.50 11.72 2.62
1.00 10.56 3.38

5.4.3 91NNISNAGDUAIUTBINTYINGLA Tnavagau spiked matrix sample
MANa1salaledy 3 seau Ae 0.05 (LOQ), 0.50 wag 1.00 Hadnsusanlansy wuln dan
RSDg agluinaueinisgausuiiAuindaainauns Horwitz (%PRSDR) A49N5199 5 wagaINnIs

NAFBUANULNBINITVINELE Lanen dneasuiianuneadungsusuls




A13197 5 NANITVIAFDUAINLAELN (precision) LUUNTISVINGN

o YovarAndudounnnTsIuduing
AULTUTU . . L .
LNEUNNITEBUTU %PRSDR (with-in laboratory reproducibility;
(mg/kg)
9%RSDy, n = 20)
0.05 25.11 5.33
0.50 17.76 6.53
1.00 16.00 5.16

5.5 wan1snagay selectivity Wag specificity

5.5.1 37nn1stUSpuLisudgyg1aved sample blank Audye ey spiked
matrix sample Minansazansuasguasalasiodu wuin bifnnssuniuanasdudiegly
matrix 83 sample Afifinassivatsilasoduiidiuvus RT Turng = 0.1 undl W@uluany
NEUNVDY SANTE/11312/2021 V2

5.5.2 INHANIINAEBYU spiked matrix sample FdnansdiladedulFoudiou
fU spiked matrix sample Tinarsaslagdedusaralusfeduiiseduainududy
0.10 fadn3usienlansy lunu peak vosansalusdedudisumis RT Weadvansailaiedu
Tutas + 0.1 Wit Badulunmuinausives SANTE/11312/2021 V2

PMNNINAABY selectivity wag specificity Langa1 Tonisvaasuiinnulaiay

ANMUIMNTFARATA AT UNTa1TTUNIULLAR

6. @3UnNan1INAaay

msasranuldldveianeaeuil uandiifiuin Sneaouminradnunisnagey
ansanlasfeduluemsdnilaomadn LC-MS/MS F33wauntulddiiiunisnsivaeunng
14l A093NAaeUS9BIIULUINIES EURACHEM Guide, 2025 1Juisfiflanusnne 4
429710 T LA URTIU9N I NUINTF I ﬁmmLﬁaaLLazmmLLﬂuagiuLﬂmsﬁaam%’wm
AOAC (2023) TaaiiAn LOD winfiu 0.02 mg/kg, LOQ AU 0.05 mg/kg WaztINUDINIg

VAdoUT 0.05-1.00 me/ke Tuorvnsdn’




7. YoLEuaunu

ATHNINAERUAINTIUNY (proficiency test) #IaN1SIUSBUTIBUNANITNAGDY
seninavesUURN"T (interlaboratory comparison) ilevinliiAnausiuladinsnsasey
anuldliveisinnuuiunaniie iy wazaisliinuinisasieaouanuldliveds
nagouanstunguuuelasladidug dufn Wetdunndsgiansldojiurlussuunis

nanduAUrdnsaly
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