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Method validation for determination of Hexestrol

in animal feed by LC-MS/MS

Aekkacha Tananonchai Warunya Kaewthip Siriwat Rainasuk
Sunee Kanapipat Phayungsak Phakmee Rangsan Kemsuwan
Abstract

The in-house method for determining Hexestrol in animal feed with LC-MS/MS
technique was validated according to EURACHEM Guideline. For determination of
Hexestrol the samples were extracted with methanol and analyzed by LC-MS/MS. The
analysis was carried out using the mobile phase of acetonitrile and deionized water on
an Accucore RP-MS column with ESI positive mode of mass spectrometry condition. The
results of method validation of Hexestrol found the calibration curve at the level 40 -
1,000 pg/kg were good linearity; the correlation determination (rz) of Hexestrol were
0.9998. The limit of Detection and Limit of Quantitation were 15 and 40 ug/kg,
respectively. The mean % recovery of Hexestrol at the levels 40, 500, and 1,000 ug/ke
were 73.18, 106.55 and 104.28 respectively. The relative standard deviations of the
repeatability at the levels 40, 500, and 1,000 pg/kg of Hexestrol were 3.15, 8.26, and
44.47 respectively and the relative standard deviations of the with-in laboratory
reproducibility at the levels 40, 500, and 1,000 pg/kg of Hexestrol were 3.20, 20.24, and
37.64 respectively. The results of performance characteristics were within the acceptable
criteria. Thus, this method was suitable for determining Hexestrol at the level of 40 -

1,000 pg/ke in animal feed.

Keywords: Hexestrol, method validation, animal feed



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

Products, Department of livestock Development
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(Concerning the prohibition on the use in stock farming of certain substances having a
hormonal or thyrostatic action and of beta-agonists, and repealing Directs 81/602/EEC,

88/146/EEC and 88/299/EEC., 1996)
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3. Yseleiifianadnazlasy

3.1 Iadsnaaeuasienoansealuomsdnd laawmalia LC-MS/MS

3.2 M dudeyalunsvesusesmuannsaviesufufinsniussuunmnin
ISO/IEC 17025:2017

L L2

3.3 Iilumsihseanisldendnivazseslunlussuunisndnauauadnd
4.35a1uN"3
suflumsasaseunrldldvesisnnaeuasieneansealuesdng dil
4.1 nsnadaeuANUdudunss (Linearity) 999035110597 Wasnadautiensldeu
YodIaNAEaU (Working Range) fistl
4.1.1 nadau Fortified Sample Y0IESLENDAATOR TIUIU 6 TTAUAIULTUTY
mududuay 3 91
4.1.2 Yszifiupududunsavens mannsgiu (Calibration Curve) Tagnisasng
AL sewinemadudues Fortified sample vesansienieansen waziuiilaia
(Peak Area) Laansaunen Correlation Coefficient liitlaanin 0.995
4.2 mimaaumﬂ"]mmLﬁm%’uﬁ?wq@ﬁmmmmwwﬂﬁ (Limit of Detection; LOD) Wag
mmL%’uﬁi’fwi"wqﬂﬁmmsamﬂ%maﬂéf (Limit of Quantitation; LOQ) fsil
4.2.1 ne@ou Fortified Sample vasansienoansea Tudlanududy 40 lulasniy
soRlansu S1uau 10 91 wdanheaduduresansiiaszdld imeardnideauusasgn

(SD) AITIA1 LOD wag LOQ wesansientaansoa 110 LOD = 35’ way LOQ = 105,

So

S(I):%



We S, = Standard Deviation 31nN1SVA@RUL
n o = WIUNAABULILUU routine
s', = Standard Deviation @%SufuInuA1 LOD way LOQ

4.2.2 n1s8udual LOD lnenageu Fortified sample Uasasionioansoa 1Al
mududuwiue LOD vesasusazsiinfisnuanildainds 4.1.1 sauau 10 91 wauszduin
A1 Signal to Noise Ratio (S/N) = 3 wag %lon Ratio liuwnasiinivun winlalle Tdusuen
LOD Tsgsunnaidduiigedu

4.2.3 ¥nsguduan LOQ lnevnaau Fortified Sample 9adtgnioansoa 1Aiin
duduwiniu LoQ wesansusazalaiiduinildannde 4.1.1 1wy 10 91 wathaudud
yesansiaTzsild indsziiiumnuwiunazaanfissiteglunusinissensuldnuunigu
AOAC (2016) vnlsilglifBusud LOQ fiszdunnuiduduiigatu

4.3 NSVAFBUINANLIL (Accuracy) wagAadles (Precision) vadisnaaey el

431 weagoUALLLiLLATAUTIBIUUUNNSNIUSA LS (Repeatability)  vedds
NAaEU lnenadauRiog1e Sample Blank waz Fortified Sample v04@1518noanIoa 3 S¥AU
aududu pnududuay 10 o

4.3.2 NAEOUANLLTIBILUUNNTTIEALE (With-in Laboratory Reproducibility) ¥84
Bvnaeu  IaeliiSvaasuifeadu wdeaileifeadu naaeuniety wazdiniing 2 au
LARZIUITNINITNAFOUAIDENY Sample Blank way Fortified Sample ¥9da13lenioansoa 3
seumnuudy Anududuas 10 6

4.3.3 Useifiuanuiiiu lngn1sAuina1sesazn1snauauls (%Recovery) Uadus
avanUduduIeglunainiseeusulanuiInggu AOAC (2016)

4.3.4 Uszifiumnuiissuuunsmudnle TnefunuAdudssuuInasg
Fusing (%RSD,) vesedutuansiiasgild Fafeslifuddmdonvuinasguduingg
ANUIAINANNTT Horwitz (%PRSD,)

@uN1S Horwitz (repeatability) %PRSD, = 0.66 x 2C 040

1o C Ap 9RTIEIUANNTNTUYDIFIDE 1TIANATUINTF Y



4.3.5 Yssifiuanuiiesuunisvingile lneanamdndssuuannsguduivg

(%RSDR) V09N TUEIIIAT LN FesasliiuardrudssuuinsgIuduimsnauIu

1NENUNTT Horwitz (% PRSDR)

@un"3 Horwitz (With-in Laboratory Peproducibility) 9% PRSDg = 2c

Wie C Ap 9R3IEIUANNTNTUYDIFI0E NAFNETUINTFIY

4.4 n1snedau Selectivity wag Specificity

4.4.1 w3pusi0819 Sample Slank 911U 3 2

4.4.2 \wisusegns Fortified Sample TAua1TagAN83NATEIULENLOANTOR ATY
Fuduiisesu 0.004 fadnsusenlansy 1w 3 61

4.4.3 \w38uf8E19 Fortified Sample ‘1'7iLﬁmmiasmammgmt@maamaa AL
duduiisedu 40 lulasnfudedlanfy  udBuarsaraneunsyiuleefisafauansea
(Diethylstilbestrol) Gsesdeinazsumumsmagsy anududu 40 lalasndusenlansa S1uau 3 99

444 1619081979 (4.4.1 - 4.4.3) TATIZUAIBITNAADUAIILINLOAATOR
Tuomsdnd lnawata LC-MS/MS

4.4.5 \Wisueudeyuuss Sample blank (U9 4.4.1) wag Fortified Sample
(o 4.4.2) MANaTazarsuImsIUEnanTen Tlufin1sTunIuaNansdulu Matrix  ves
Sample Blank

446 W3sudisunanisneaeu Fortified Sample (104.4.2) fifuansazane
UATTIULBNEANTEA FU Spike sample (184.4.3) MANANTALANLLINTTIUANTBNOANTOR WA
Buansazaneunsglaiefiaafialuansen 1mu Peak vesanslaefiaafaiuansea Aidiumia
Retention Time LAgnfuivaIsionioanseansoll wieill Peak vasa1slalefiaafaluansea

SUNIU Peak vosansianioansoansoll
WNURITURDUNINAFRUASENSINEansealuensdnd Inawmealla LC-MS/MS

1 Sample 10.00 g + 0.05 g
L#X Methanol 50 ml
l - Shake 30 min, 150 rpm
- Centrifuge 5 min, 3,500 rpm, 25 °C

N599811 Nylon membrane 0.2 um
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5. NAN1TNNADY

5.1 wan1svadeuALludunss (Linearity) 99905 IMHNATHIU WAZNISNARDOUYINNIS
l1uve93Idnaaau (Working Range)

s1nmsnageuauiuidunssvesnsuinsgiu lnevegey  Fortified  Sample
YDIASLINDANTER  PUTAIWLTUTY 40 - 1,000 tulasnsumenlansy wazannnisasng
nsMIATEILT AR LTS ST uYes Fortified sample uasiluilldfia (Peak
area) Y93a13Lgnteansoatilafiansanainaduussansanduius (Coefficient of
Determination; r’) Wuin ﬁmagﬂutﬂmsﬁﬁaam%’dé’ (¥ > 0.995) PMNNANITNAADURING AR
Tenuduturesansazatsninsguluyag 40 - 1,000 lulasniusedlansy darsduidunse

wisnzaulunslddunsimunnsgiu (Calibration Curve) fsgud 1
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JUT 1 wanamuduiudidadunseseninmududues Fortified Sample

71 40 - 1,000 laulasnSumenlansy way Peak Area Y09815L8NL0ANTDA



5.2 namsvageumAmAnLdutuigafiamsansanuld (Limit of Detection; LOD)
LLazmmL%’msﬁuﬁwqmﬁmmWiamﬂ%mzﬂéf (Limit of Quantitation; LOQ)

5.2.1 INATNAFEUMAT LOD uay LOQ Y8sansienioansealnennaousiies e

Wnansunsguiiaududy 20 lulasnsusedlansu S 10 ) SuramALads waze

AU dsRULNINIFINVBIAUTUTUNTALS AwIAT LOD waz LOQ 910 LOD = 35/, uay

LOQ = 105’ wudndlendiamsnad 1

A15197 1 Wan1911A1 LOD Wag LOQ U9@15Lantadan o8

16U AMUTUTY (pg/ke)

—_

18.96

19.14

19.92

20.04

20.42

19.00

21.75

21.19

O | 0| N | O | Al W] DN

19.89

N
(@]

20.46

mean 20.08
SD 0.9210
Se' 0.6512

LOD = 3S,' 1.9537
LOQ = 10S,' 6.5125

5.2.2 nan1sguduatAulutuianiainnsonsaanula (Limit of Detection;
LOD) va4ans5:8nednseasn 5 way 10 hulasnsusenlansy wuin daAn5esazwed lon Ratio Ly
Julumuinaeiunnsgiuves European Commission Decision 34vi1n15Usum1 LOD 1 15

Tulasnsuseilansy wazyinn1sdudu wulindian S/N > 3 wazsesazvad ion ratio (Wulusiu



\NUTM T IO European Commission Decision $atiu1 LOD  983an918ni0ansoa S
wiritu 15 lulasndusienlansy fannsnedl 2

5.2.3 wamiﬁué’ummLsﬁmsﬁw‘i’wqmﬁmmmmﬂ%mmﬁ (Limit of Quantitation;
LOQ) sesasianeanseail 10 waz 30 lulasnsusedlansy wuin a1 %RSD 21.23 ldiduly
AALNAUTINATEIUYE AOAC F9vhn1sUsuan (2016) LOQ 7 71 40 lalasniusedlanfumudn en
%Recovery aghuga9 60 - 115 {Wulumunadinnnsgnuwes AOAC (2016) wazAINNNTINIG
pouSURAILIAINELNNS Horwitz mugsfu feudn LOQ wesansionieansea dAwwiniu 40

Tulasnsusanlansy Jadimnumnzaudmnsuisnnaaull famnsen 3

5.3 NAN1INAADUMIAIULLU (Accuracy) wazAIUIEs (Precision) v8933nadey
5.3.1 9INN1IVAFDUANLNUTDITTNAFOU lnenadou Fortified sample 194
AN5LENERTEAANNLTNTU 3 S¥AU A 40 (LOQ), 500 wag 1,000 lulasnsumeilansy wuin A
Man Agean uazAadedeaznsnduiulfussansansieneansoaluynszsunuidudueg
Tugag 60-115, 80-110 Uaz 80-110 MIWAINU AIUNUIUINTFIY AOAC (2016) Wand3135
nageuiifauududuitsensuld fmsed ¢
5.3.2 9NnsMAdeUALLBINSNIUE L Tnenagay Fortified sample U84
ansmaeafinnadudu 3 s fie 40 (LOQ), 500 uag 1,000 lilasndusenlansu wuindl
Adudosuunnsguduivg eglunasinssonsufidiuinainaunis Horwitz (%PRSD,) &4

A1599 5 LAZAINNISNAFBUAUNEINITIUTLS wanaddisnaasudiamnuisadunesusuls

A15199 2 NaNsNaaaUuduAT LOD Y89a15a15:8nednsea Nsezau 15 llasnsusienlansy

a1nau %IR S/N
1 101.23 28.9
2 111.95 26.9
3 89.98 30.5
a4 111.17 259
5 92.72 28.4
6 94.91 18.3
7 105.19 16.5
8 124.05 14.0
9 101.39 19.0




10 113.43 18.3

LN S/N>3

LU %lon ratio + 209% (89.98-124.05)

AN5199 3 Han1snAEaUTuduAl LOQ v8a5:8neansaansyeu 40 lasnsunanlansy

. #1313NL0EAT9A
a1y
Conc. (pg/ke) %Recovery
1 33.44 83.61
2 33.98 84.94
3 35.09 87.74
4 32.61 81.52
5 34.53 86.33
6 32.79 81.97
7 32.60 81.50
8 31.72 79.29
9 32.21 80.52
10 34.03 85.08
mean 33.30 83.25
SD 1.09
%RSD 3.27
LAEW9 %Recovery = 60-115%
%RSD = 17.90% (insdudi 40 pe/ke)

A19199 4 NANIIVAFDUAIIULINY (Accuracy) UBIISNAABUANILENLDANTOR

ANUIUTU ARagsavaznIsnauAulaveIans LNUNNITYBUSU

(pg/ke) (%Recovery) (AOAC, 2016)
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40 73.18 60 - 115
500 106.55 80 -110
1,000 104.28 80 - 110

A999 5 NAN1TAFBUAIULTEN (Precision) LUUNSNIUTIUDII0YNAFDUATTLENLOENTDA

AU Y YovayAndnudoauuinnsguding NAUINTTEOUTY
(bg/ke) (Repeatability, n=10) 9%PRSDg
40 10.75 17.14
500 1.55 11.72
1,000 4.26 10.56

5.3.3 9INNSNAGOUANULTABINSYNENLA Tnenageu Fortified Sample vo9a1s
WISIAOANANUTNTU 3 S¥AU v 40 (LOQ), 500 wag 1,000 lulasnsumeilansu wuindan
drudsauuninsguduing aglunaeiniseeusudIuInINgun1s  Horwitz (%PRSDg) A

A1599 6 LAZAINNITNAFDUAUNEINITINTLS wanaidisnadsuiiianunsadunsausuls

A15199 6 NANITNAABUAINULNE (Precision) WUUNSYINGIVDIDNAFDUANSLENDENTDR

AN Y Yovayendnudeauuinnsguduing NAUIINTTEOUTY
(pg/ke) (With-in Laboratory Reproducibility, n=20) %PRSDR
40 10.21 27.12
500 3.90 18.00
1,000 3.58 16.00

5.4 nansnagaau Selectivity Wag Specificity
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! a dy = I aa dy
wansea Lansinasyiadliinaseisnaaeull

6. @3Unan1INAay
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LC-MS/MS #UAIWan1SNAgeU Linearity tay Working range lagn1snageu Fortified sample
YDIANTHINLDANTDAYIIPNUTUTY 40 — 1,000 Tulasnsusenlansy danududunsa Tagen
Coefficient of determination (1) Tdtfesndn 0.995 @1 Limit of Detection (LOD) waz@a Limit
of Quantitation (LOQ) whiu 15 waz 40 lulasnSusedlansumugddu daadssesasns
nduduldegluinasinisousuimianuusiuiazanunfisnduluauinasinnsgiu - AOAC
(2016) neamIneaeunNldlduaniindnudnvazianzvesiSeglunusinissensuld 1

29ANULLTY 40 — 1,000 lulasnSusianlansy

v
7. JaLauaunue
AITHLNITNAFOUAIIUAINUVDIIINAGOU (Ruggedness) AIMNTIUIEY (Proficiency Test)
30N UTBULTIBUNANITNAARUIEINMBIUHURNTT (Inter-Laboratory) ievinbrinmnugiule
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