n13nsavdaualdlavasitnagauaisuaiiiuwazaywusluanmisand
Tngwmailn LC-MS/MS

£ U Y a 6 3 [

A3 Tand Treazan Syey1 widfing tenvy suuwndy alld aauniiand

T o q

o

$RAUN usaAsnY PG ERT NUTHG eeRTal

UNANELD

n1snsivaeuaultlavesisneaevarsiuaiunazeyiusiuemsdnilaumata
LC-MS/MS Usznausieansiwaniiu Telsundu wavueuwdy  daduisnaasuiiimuniy
Aeluieslfuinig anfiunisnsivaeunnuldlivedisnagaun1uwuInigwes EURACHEM
Guide 2025 nsimssudngalasnisanasegealsasazatsuwemliienlansonlen udm
VAAOUMIELATEY LC-MS/MS fredn1nzueuiaalvsuvsuuy ES| positive mode Tngld
ansavarsuenludenesdianlutiusidainlessunaverdlasiulasd duaisavaroia
wasufivazldreduiisia HILIC nanmsnaaeunuldldvedSnadevasuaiiu lalsundu
LAZLULLAY WU N5NNIRTEIUTUuYIAUNTY 0.75 - 2.00 Hadnsusianlansy da1u
Dudunsed feduuszaninsanaula () sesarsuaniiu lelsundu wazwonwdu whiu
0.9968, 0.9974 Lag 0.9963 MUAIAU AIATNNAVDINITATIINULALVATINAVDINITATIVIN
WeuSunandu 0.50 wag 0.75 Sadnsusenlandy auaisu tnedanuuiuainaA1iasasnns
ﬂé’uﬁma?{aagﬂmm 8222 - 102.96 ilAuiieswesnismuslagfia1sanaindl %RSD,
Agoglutag 1.30 - 9.07 wazkagn13vingnTien %RSD; 1Asaglurag 4.23 - 9.10 9INKANT3
nsaovarnldliuansidaudnuusaneveitoglunasinesousuld fudu FBvaaoud
Jeflanumnzaudmilinaseumsuanfiutareyiusluemsdnifisefuanududu 0.75

- 2.00 fadnsusantansy

AdnAgy : aswaniiu lalsundu waziendidu, n1snsraasumulyls, 91msdn’d
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Method validation for determination of melamine and analogues in

animal feed by LC-MS/MS

Siriwat Rainasuk Warunya Kaewthip Aekkacha tananonchai  Sunee Kanapipat

Thitima Narongruk Rangsan Khemsuwan
Abstract

This study developed and validated an in-house LC-MS/MS method for the
determination of melamine and analogues included melamine, cyromazine and
ammeline in animal feed in accordance with EURACHEM guide 2025. The sample was
extracted with ammonium hydroxide analyzed by LC-MS/MS with detection
employed electrospray ionization in positive-ion mode. The analysis was carried out
using the mobile phase of 10mM ammonium acetate in deionized water and
acetonitrile on a HILIC column. The results of method validation of melamine,
cyromazine and ammeline found that the calibration curve at the level of 0.75 - 2.00
meg/kg were good and linear; the correlation of determination (r2) of melamine,
cyromazine and ammeline were 0.9968, 0.9974 and 0.9963 respectively. The limits of
detection and quantitation were 0.50 and 0.75 mg/kg, respectively. The mean
recovery accuracies ranged from 82.22 - 102.96%, repeatability precision (RSD,)
ranged from 1.34 - 9.07% and intermediate precision (RSDg) ranged from 4.23 -
9.10%. The results of performance characteristic were within the acceptable criteria.
Thus, this method was suitable for determination of melamine and analogues in

animal feed at the level of 0.75 - 2.00 mg/ke.

Keywords : Melamine,cyromazine and ammeline, method validation, animal feed

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

Products, Department of livestock Development
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Aviand steauegn S widding  teny) auuundy  alld Aaniinn

$RuN usaAsnY $9a536 g
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answanfiufignsnandl GHNg dniluansduvsdnilulasimudusdusznougad
Sovay 66 fdnuwaslunsdumedisummannsoazaredild viomanasluusazsilinga
wuvnallulasiaugeninnd avsiwaniiuduansiildlugramnssunaradnvzeldviinig us
wanihldlFButmgRudmiumananemns esnasmaniiuifiquantivuaiuiou 39
fouldviwdnfasinarain uagndndusidun Wy ganatain dherduinds dieviai
aze1n N1 wagniindmdes WWusu saufemulugishuuasiie Weamswanfiudhgsrsneas
1l avavaunaneiduialule deliAnuzielinssingdaanny vanesvuuduiug uagii
Tlaneliegrudeunay nnsAnwinudt aswaniu nsalvenysn ueuilan wazuoudauy
WigawdaiedlivilfiAnanuiaundils luvasiaswaussnitauaniiukaznse loeysn
(cyanuric acid) annsavitlAiAnihgaiuluszuumadiuliaans (@su, 2551) andaym
Fanamfiatuanmanndswesansiuaniiu JafesiimahsrTinmsnndsuesansiuanivly
91mskaremsdnd lnsanainglsulammuadsunasuaidusuginusuaugeanlildly
91vn3dni 2.5 fadnsusedlansu (EU, 2013)

Tugnavnssunisaanemsdniguaninnudndudesmauansiasulusiuiiels
WA Fousiensdn Tiudivsinalsiufsesonudosnisuesdng daunfansemandy
Tusiuaedsnglulnsiaududutssneuauinniiansermisngudu fedu Feldusumsg
lulnsieuduitiavessinalusivluems Svnusdmguanomsdosnisandununs
wAnuazionUIouguilan e199zvasuvuansiuaniulue i sdnifsiuiualusiusiing
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o

fadu msfnyluafalitagusrasdifensnasuniuldldvesitnaauasiuaniu
wazeyiusluemsdn lasimadia LC-MS/MS Sudulsnaaeuiiiaundunieluios fifins
TngdndunisnageunnudldldveisnaaeunuuuIniewos EURACHEM Guide, 2025 Ll
wandliiifiuininaaeudnann feausiudt indede uazmssmingUszasdnisldamd

AMuual

[

1. Inguszasd
ensiaaeuaNuldlivesiznegeuaswaiukarayiusluemisdnd vinlvdiulai

aa A o X g w a1 oA A
'Jﬁ‘m@lﬁa‘U‘Vl‘WWuqsﬂiﬂywmaﬂﬂaaUVluqLsﬁaﬂ@

2. YUY
nyaeuanuldliveisnageuasiualiukarayiusluemsdniluemisdnilag

WATA LC-MS/MS Usznauseaisiuaiu tolsundu wagkouuay

3. Usglomifianndnagldsu

3.1 iisneaevanswaniiuwazayiusluemnsdnilasimaia LC-MS/MS

3.2 M dudeyalunisvesusesaruaiuisaviesyfufnismuszuununIn 1ISO/IEC
17025: 2017

3.3. Tlumsidhsglamsldansdevinuluemsdnivaz Ingavemnsdnd

4.35a1UNS
fuiunsnsngeumldldveisnnasy fll
4.1 NSNAABUNANSENUINNUNSAD (matrix effect)

411 wsuasazateNnsgIuvesatswaniu lelsundu uazweuwdu 9 6
SEAUAMUINUY Ap 0.75, 1.00, 1.25, 1.50, 1.75 wag 2.00 Tadnsusanlansy ALYy
ay 3 91 WA MAERURIBLASRY LC-MS/MS

4.1.2 w38y spiked matrix sample ﬁLammiazmammgmﬁuaammﬁu
Tolsu1TU LAZWAILLAY F1UIU 6 SEAUAUINYY A 0.75, 1.00, 1.25, 1.50, 1.75 wag 2.00
fladnsusienlandy arududuay 3 91 udvndeusieLAIe LC-MS/MS

4.1.3 WIguiguan response  U89ENIAZANENINTEIU (standard solution) fiu
ansavangunsguluemdnd (matrix standard solution) 31U3U 6 SEAUANTNTY kAL

Uzl %matrix effect (ME) wnauainiseausudaslaiiy + 20% (SANTE/11312/2021v2)



Rstd in matrix extract

ME(%) = ( - 1) X 100

Rstd in solvent

Imaﬁ R = detector response

4.2 nsvneaeunUdudunss (linearity) 98an5MUIATEIV WazNAABUYIINTTHY
NUVBTIINAFOU (working range) §adi
4.2.1 ndeu spiked matrix sample Fivinanswaniiu lalsundu wazweuay
I 6 FTAUAUTLTY A9 0.75, 1.00, 1.25, 1.50, 1.75 Wway 2.00 faaniusailansy
audutuay 3 91
4.2.2 Usuifiupnuduidunsswaans wuinsgiu (calibration curve) lnan1sada
nymlauduiusseninsmududuves spiked matrix sample Mifivansiuaniiu lelsundu
LAzLOLWAY waruildfe (peak area) waaWa158U1A correlation of determination r)
odliteendt 0.995 (U.S. FDA, 2023)
4.3 mavaaoumemaLiNdumgaiasnsansaanuld (imit of detection; LOD)
LLasmmL%’usi’fusil’wqmﬁmmsamﬂ%mmlﬁ (limit of quantitation; LOQ) Fai
4.3.1 ¥naoy spiked matrix sample Thivansiuaniiu Telsudu wazwouudy 7
Ay 1.00 fadnsuseilansy $1uau 10 91 udithaudiduvesasinageuldmen
drufeauuanasgiu (SD) udunmial LOD wag LOQ wesansudazwiinain LOD =

35’y waz LOQ = 105,

, So
S 0 - =
Vn
We S, = standard deviation 91AN1SNAABUL
n = PUIUNAFDUTILUIIY routine
S's = standard deviation dusuAIuINAT LOD wag LOQ

4.3.2 ¥n1studiua LOD Tnemnagaau spiked matrix sample 7ifnansaslase
Fuliimnududuwiiue LOD vesensiiduwiaildande 4.3.1 s1uau 10 91 wdaUszduin
A1 signal to noise ratio (S/N) = 3 wag lon ratio Miunasifidavuna (EU, 2021) wnluls
Isiudud LOD flsgfumnadaduiiasdu

4.3.3 ¥n158uduen LOQ tnevnagdau spiked matrix sample fiinansiwaniiy

T9l507%U LazwAULLAY NUAMUTUTULYINAUAT LOQ ¥89a1571A11adla1n98 4.3.1 911U



10 91 udrhanudaduresansiivaaoulfindssiuruuiuuazanuiissieglunwusi
nseousunseld (AOAC, 2023) winlidulummnaminseensuliiuduai LOQ fiszdu
Arandudufigen
4.4 NMSMAFBUINAINNLII (accuracy) wazANILTiEs (precision) vasiinadeu il
4.0.1 PNIVAFBUIMANAN LI ULAZATSNAGOUMATAUTIELUUANTNIUE 10
N5 (repeatability)
Tnemaaauiieg1a spiked matrix sample Tifinansaniu lelsundu uay
WONLIAY 3 SEAUAMULLNTU A 0.75 (LOQ), 1.50 way 2.00 Jaansusanlansy AuuTy
ar 10 91 vhnsafuasnadeuiuieaty Ussiiiuauwiulnefiansanaine %recovery
Tnedmusnausigenununsg e AOAC (2023) warannandissiiansananddiudsuy

1INTFIVEUANS (%RSD,) VodwAazszAUAMUTNTURDIlIAUAIAIU T ULNIATFIUEURNS

fifunaRINENNT Horwitz (%PRSD,)

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

W C AD 9nTIEINAMULTNTUYDIRIDENTANAITUINTFIU

4.4.2 MINPFDUMAIATIILAILLAEN TIAFDUM AR I TIBILUUN SYE L
283n1537 (within-laboratory reproducibility)

TnewSoudogaduiertudon 4.4.1 3ndwau 1 ya usihnisadouas
nedausaiufy Ussiuauiissuasusduresinegnai 2 9o Yssidiunuuiilasfinnsan
1NAN Y%recovery Imaﬁ’mummmtﬁaau%’umummgm AOAC (2023) uagAMLAEI 9507
e denvunasguduing (%RSDy) vesaanduduasinaaeuld SsdadliiAuen

'
& o

g lgLUUIINTIUENIMSNAILINAINEUNTT Horwitz (%PRSDg)

A1N15 Horwitz (with-in laboratory reproducibility)  %PRSDg = 2 C'O‘1505

W C  Ap 9R3IEIUANNINTUTDIAI0E NAFNETUINTFIY

4.5 n1snedau selectivity Wag specificity
4.5.1 W3uuF0819 sample blank 97u3u 3 %1
4.5.2 \38UA29819 spiked matrix sample ﬁLaumsazmammgmmsmeﬁu

Tal5uN% U hazwaULAY NSEAUANUINTY 0.75 Nadnsumanlansy 311U 3 91



4.5.3 1101987909 (4.5.1 - 4.52)  VINA1TVAARUAILITVAADUAITINANHU
Tolsun@u waguenmduluemsdnilaamaiin LC-MS/MS

4.5.4 WisuLieudeygiawes sample blank (U9 4.5.1) uag spiked matrix
sample (10 4.52) fuarsazargunsgruansiuaniiu lolsundu wazwoufidu i1lidnng

sUNMuUANA138UlL matrix 199 sample blank

BHUEITURBUNISAGdaUaTsandY Tolsundy wazwauiuauluanisandlngmaiia
LC-MS/MS

Sample 1.00 ¢ + 0.05 ¢

Extract by 2% ammonium hydroxide 10 ml
l— Shake 30 min
- Centrifuge 15 min, 3,500 rpm, 25 ~ C

Supernatant 5 ml

|

Filter by nylon membrane filter (0.45 pm)

|

Collect lower fraction 100 ul

|

Add 900 ul 10mM ammonium acetate in DI/ACN

}

LC- MS/MS

5. NANISNAADY
5.1 HANSNAADUNANTENUINNLUNSAG (matrix effect)

PNKANSNAGDUNINANTLNUINUNI NGV standard solution Wiguiu matrix
standard solution U 6 FLAUAMILVNIY WU %ME esansiuaniiu tolsundu way
WoNAY HInn51971 1 TAunndn +209% %alﬁaeﬂul,ﬂmsﬁﬂau%’u (SANTE/11312/2021 V2)
wansIvInganansenuivaswaniiy lelsundu wasuoundu F9e19u191nn5sIIusy
vosansduieglusming warunailiannsatidanansgnuanumindoonluldimun 39
WiuAdslY matrix  standard  calibration  curve Tunsnagevansiuaiy lalsundu way

woULAULUBIMNTAR)



AN57199 1 %matrix effect vosasuaily bolsuTu wazkauay

Peak area of melamine Peak area of cyromazine Peak area of ammeline
A3
Y W Matrix Matrix Matrix
bUUYUY Standard Standard Standard
standard %ME standard %ME standard | %ME
(mg/ke) solution solution solution
solution solution solution
0.75 7550774 105737 -98.60 16686038 139165 -99.17 4898639 85077 -98.26
1.00 13797692 140818 -98.98 20600219 177261 -99.14 6900598 108750 -98.42
1.25 18404664 175166 -99.05 23759896 243894 -98.97 8620250 139473 -98.38
1.50 24635720 218694 -99.11 28378663 308797 -98.91 11589802 162260 -98.60
1.75 31632802 249923 -99.21 32983248 358905 -98.91 13559394 189289 -98.60
2.00 38194209 299178 -99.22 36848196 412770 -98.88 | 15737818 | 214955 -98.63

5.2 wansnageumuludunse (inearity) 209N5WUINTFIU UATNITNAABUYI

MSlTUYeIITNAgaU (working range)

nmsnageuauludunsweinsmuinsgiu lnevnaaeu  spiked matrix

sample Tdnasasiuaniu lalsundu wazwosuduluanemanududu 0.75 - 2.00 Jaansu

ABAlAN3Y LAZAINNITATINTINUINTFIUTUAAIAIUFURUSTENINANTUTUVDY spiked

. & de v )~ = = dll
matrix sample uagiunlafia (peak area) vosarsansuaiu lelsundu wazuoiuay 1We

a % a l:‘ v a . . . 2 1 a1 [
fsannAduUseansnisandula (correlation of determination ; r’) WU umasﬂu

¢ al ) v , 2 o i ! Y v
Lﬂm%%ﬂ@uﬁ‘Ulﬂ (r = 0.995) MNNANITNAFBUAINAND LLEMIIT ANULVUVUVDIFITaLANY

wnsgulugae 0.75 - 2.00 fadndusedlaniy Teududunssd wanzaulunislddu

N3R5 (calibration curve) ¢ia5Ui 1




800000 Cyromazine
...... °

g 600000 [

5 X

x 400000 e y=400194x+ 113174

o] PO

a e = 09974

200000 PRt
0
0.00 0.50 1.00 1.50 2.00 2.50
Conc. (me/ke)
Melamine
400000
...... °
300000 | e @
© o e o
g 200000 Y Toae @ v = 185528 - 16637
X 100000 L a0 12 = 0.9968
9]
e 0
0.00 0.50 1.00 1.50 2.00 2.50
Conc. (mg/kg)
Ammeline
200000
@ 150000 »
s e .
§ 100000 | *
e PRt ° y = 92966x - 30447
50000 o r2°=0.9963
0
0.00 0.50 1.00 1.50 2.00 2.50

Conc. (me/ke)

Ul 1 namiuansanufudunssosaswaniiu lelsndu uazwonudulutimnududu
0.75 - 2.00 fadnsumenlansy
5.3 wamimaaumﬂ'wmmL%u%uﬁwqmﬁmmmmmwulﬁ (imit of detection;
LOD) LLazmmL%u%’uﬁwqﬂﬁmmsamu%mmléf (limit of quantitation; LOQ)

5.3.1 1ANIINAFBUNIAT LOD hag LOQ vesarsiuatiiu lalsundu
uazuoNAy Ingvadeufieg uiluaisuinsgiufinnududy 1.00 Tadndudedlandy
$117u 10 91 MuumAeds weradudsiuuinass e iTuATAL Al
LOD wag LOQ 910 LOD=35, wag LOQ=105"y wud1 fiedannsed 2

5.3.2 wan158uduA LOD vesansiuaniiu lelsundu uazwenduiinanududu
0.25 faansuseilansy nuinASesazved ion ratio lildulusuinaeinnseeusu (EU,

2021) 39MsUSuUAT LOD 71 0.50 Tadn5usanlansy wagyinn1seugu nuan S/N > 3 wagdl



fAnsagazes ion ratio Wulunanasiniseensy (EU, 2021) fafurn LOD vesansiuaniiy
Talsun%u wazuonwdy SAwwidu 0.50 fadnsusedlandy fwns1eil 2

533 uan1studuan LOQ vesansiuaiiu lelsundu wazweuudy fnnududuy
0.50 Tadnsusioflaniu wuin A1 %recovery liioglugag 80 - 110% waz %RSD luiduly
ANLNTINNTEENSU (AOAC, 2023) Sannsuduel LOQ 7 0.75 fadndusienlansy wui
A %mean recovery oglura1 80 - 110% waz %RSD iulumuinaminiseousuil 11
(AOAC, 2023) diatfudn LOQ wesansansiuaniiu lalsundu uazuonwdy dawvifu 0.75

o |

Tadnsumenlansy 9ANUMLNEANFEINSUITNAAD UL AIRN5199 2

A15719% 2 A1 LOD wag LOQ vasansiuaniiu lalsundy wazwauluau

Spiked sample 1.00 mg/kg (n=10) LOD LOQ (0.75 mg/kg, n=10)
Compounds , LOD LOQ (0.50 mg/kg, n=10) %mean
S ' ' % RSD
0 (3So) (10Sy) S/N %IR recovery °
Melamine 0.032 0.095 0.315 28.53 5391 99.87 2.13
Cyromazine 0.067 0.200 0.667 2791 57.33 100.47 2.68
Ammeline 0.217 0.652 2.173 20.36 42.65 9477 5.10

5.4 HANNIVARBUMIANINLIY (accuracy) WarAI LY (precision) vesiTvadey

5.4.1 31NAINAFDUANULUUTOTIONAADU Laenaaay spiked matrix sampteﬁ
Wiuanswaniiu lelsun@u uazueudu 3 szau Ao 0.75 (LOQ), 1.50 uay 2.00 ladniuse
Alan3u Uit AnadefesazmsnduAulsvesansmaniiy lelsundu uazuesadueglug

AULNUNNITIUSU (AOAC, 2023) wanein Asnaasudiinnuuiiuidungsusulasmised 3

A15197 3 HANITVIARDUAINLIL (accuracy) VBIIBNAGDU

AT WNTINISEaNTY Aadsdasasnsnduiuld (%Recovery)
(mg/ke) (AOAC, 2023) Melamine Cyromazine Ammeline
0.75 80 - 110 100.57 101.93 102.60
1.50 80-110 99.03 90.67 102.96
2.00 80 - 110 94.55 82.22 94.30




5.4.2 3INNTVNAGOUAIILTLINITNINGLA Lnenaday spiked matrix sample 9
Wuassuaniiy tolsunTu warwadluay 3 S¥aU Ae 0.75 (LOQ), 1.50 way 2.00 fadnsuse
Alan3u wudn den %RSD, agluinainiseansuiAmuInlaaInaun1s Horwitz (%PRSD,) A

A15 197 4 LAa¥AINAISNAADUAIULNEINITNIUGL Lanedn Fnaasuildanuieadun

gousule

A15197 4 HANITVAFDUAIILIEN (Precision) WUUN1INIULY

Yovarndudouuunmsguduinves
AUTUTY NaINTEaNSY (Repeatability: %RSD, n=10)
(mg/kg) 9%PRSD,
Melamine Cyromazine Ammeline
0.75 11.02 3.37 4.69 3.33
1.50 9.93 3.19 1.80 5.89
2.00 9.51 5.46 1.34 9.07

5.4.3 INNSNAROUANUTIBINITYINTLA Tnenadau spiked matrix sample 7

Wuassuandiy tolsunTu warwauluau 3 s¥au As 0.75 (LOQ), 1.50 way 2.00 fadnsuse

Alan3u wudn ddn RSDg aglunaudiniseausuiAmwialaaInauns Horwitz (%PRSDR) A

[y

d' Ql' o S vy I aa S ‘:4' 2 A
M1919N 5 LLﬁgf\]qﬂﬂ']ﬁVl@ﬂ@‘Uﬂ'gquLVlEJQﬂ']TV]']SU']‘l@ LAANIN 1SNAEDUUNAIINLNGILUUN

gausula

A19197 5 NANITVIAFDUAINLAELN (precision) LUUNITVINGN

YovarAndnudsauunasgudurinsues
AT LNAIINITONTU
(with-in laboratory reproducibility; %RSDg, n=20)
(mgrkg) %PRSDg
Melamine Cyromazine Ammeline
0.75 16.70 7.40 4.23 4.98
1.50 15.05 6.83 6.97 4.78
2.00 14.41 6.33 9.10 7.26

5.5 nansnagau selectivity Wag specificity

5.5.1 3nnsilTeuisudygiuues  sample blank  Audgyg e spiked

matrix sample MANaTazatvuInsgIvaIsuaIiy lelsundu wasuaniudy wudd liinng

JUNIUAINETBUTRYlY matrix ¥89 sample nilfianssivansiuatiiu lelsundunaguouiuau




Afuwnus RT Ture + 0.1 Wi Wulusuinugivas SANTE/11312/2021 V2 290015098
selectivity Way specificity Lansi1 35n15nadeuiinnulinagAudwignoans wanilu

lalsunTu warwauaunianssuniulan

6. @3Unan1INnay

nsnseruldldveiimaaeudl uandiiiuin TeneaeumnzaLdUSUNISIAdEUENS
waniiy lelsundy wazwonwauluownsdnilaomain  LC-MS/MS  asianwmuniule
ALIUNIIM51980UANU TRV TNAFBUD19DIANULLINIIVBY EURACHEM Guide, 2025
Huasidaudune Svnrndudunsiweansminnsgiu famudfisauasannuusiueglu
INA9URUTUTBY AOAC (2023) lasdiA1 LOD windu 0.50 mg/kg, LOQ 11U 0.75 me/ke

WaZYINVBINITNAGDUN 0.75 — 2.00 me/kg Tuemsdnd

7. Yolduaiug

ANTIINAADUAINTIUIGY (proficiency test) HIBN1UTIUTEUNANITNAADUTENIN
#esUFUAN"T (interlaboratory comparison)  itevinlAnAuladInsnsIRaouAIm
¥l gvednedeuinuuiuuasiie iy wazaslidnuinisasisdeuauldliveis

nedoUaITeuNusresaswaIiuiug Wiy wWedunisidhsefinmsldasdesinuly

[

Aufanmsdaiuasingivemnsdnisely

8. NARNIsUUIZNA

(%
P

Nuidellasunisadvayulavdidnasivasuamnindun1uadnd vevounu

WEgAL WoTuns {1uiun1sdtinasivdeuaunnduAUadnd wazidmunNanuiying)

s a1 o a

W
Y
LazdAil (@159NA9) NHUATIVABUANAINDINITART NIl luIUIUNTANYIATE

°o &
GRIYE

9. 1lANAN591994

s a s v v

NANG A10Yaday wazauan andyadau. 2558, nismuSuaasaniulutanduda
pslasmallalaimasnesuuudaninlasuilnngil. Bulletin of applied sciences
vol. 4. No.4.: 53-59.

qou efpseuun. 2551, wanilu. Masiulaninenmans 198(2). 57-64.

AOAC Official Methods of Analysis. 2023. Guidelines for Standard Method Performance

Requirements Appendix F: 1-18.



Benvenuti, ME. and O’Connor, A.2007. Melamine, ammeline and cyanuric acid
analysis by UPLC/MS/MS and UPLC/PDA. Water Corporation, Milford, MA, U.S.

EURACHEM Guide. 2025. The Fitness for Purpose of Analytical Method A Laboratory
Guide to Method Validation and Related Topics. 3 edition.

European Commission Directorate General for Health and Food Safety. 2021.
Analytical quality control and method validation procedures for pesticide
residues and analysis in food and feed. SANTE/11312/2021v2.Supersedes
Document No. SANTE/11312/2021. Implemented by 01/01/2024.

European Commission. 2021. Commission Implementing Regulation (EU) 2021/808 of
22 March 2021 on the performance of analytical method for residues of
pharmacologically active substances used in food-producing animals and on
the interpretation of results as well as on the methods to be used for sampling
and repealing Decisions 2002/657/EC and 98/179/EC. Official Journal of the
European Union, L 180/84-109.

European Commission. 2013. Commission Regulation (EU) No 107/2013 of 5 February
2013 amending Annex | to Directive 2002/32/EC of the European Parliament

and
of the Council as regards maximum levels for melamine in canned pet food.
L35/1-2

Sniegocki, T., Sell, B., Posyniak, A., and Zmudzki, J. 2010. Determination of melamine
in feed by high performance liquid chromatography coupled mass
spectrometry. Bull Vet Inst Pulawy 54. 543-547.

U.S. Food and Drug Administration (2023) Methods, method verification and validation,

laboratory manual, ORA laboratory procedure, volume I, ORA-LAB.5.4.5.



