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Method development and validation for simultaneous determination of 17 mycotoxins in maize for

animals by Liquid Chromatography Tandem Mass Spectrometry (LC-MS/MS)
Kraiwut Nualkaw Surattana Boonsai
Abstract

Mycotoxins, toxic secondary metabolites, are mainly produced by microscopic filamentous fungi
that often found in agricultural commodities. The objective of this study was to develop and validate a
reliable, sensitive, and accurate multiple mycotoxins method for the simultaneous determination of 17
mycotoxins in maize using stable isotope dilution internal standard (°C-ISTD) and liquid chromatography-
tandem mass spectrometry (LC-MS/MS). A simple QuEChERS-based method was developed consisting of
soaking with a solution of 1% formic acid followed by extraction with acetonitrile, salting-out with MgSO,
and NaCl, clean-up with C18 sorbent and finally adding PC-ISTD before the LC-MS/MS analysis. The
chromatographic condition was optimized for separation and detection of the 17 mycotoxins using gradient
elution. The method’s performance complied with the SANTE/12682/2019 guideline and had mean
recovery accuracies in the range of 70-120% and precision testing of percent relative standard deviation
(RSD) <20%. The limit of detection and limit of quantification values ranged from 0.125 to 12.5 pg/kg and
0.625 to 50 pg/kg, respectively. The matrix effect testing of %signal suppression and enhancement (SSE)
in the range of 80-120%. This indicated that the method may be used for identification and quantification

of 17 mycotoxins in maize for animals.

Keyword: Method development, Method validation, Mycotoxin, Maize for animals, LC-MS/MS
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formate (AmF), acetic acid (AA), formic acid (FA), acetonitrile (ACN)

1.1.2 an3A%nIa AR @A sodium chloride (NaCl), magnesium sulfate (MgSO,)

1.1.3 dispersive solid phase extraction (dSPE sorbent) 1&un graphite carbon black (GCB), primary
secondary amine (PSA), Bondesil C18

Y
1.1.4 111519910 leedu (deionized water, DI)



1.2 ﬁ1illm‘§§1uﬁ1iﬁyi]1ﬂﬁ;’@ﬁ (reference standards of mycotoxins) 17 wiia Tdun szvamendu
i1 (aflatoxin B1, AFB1) ozainensy 12 (aflatoxin B2, AFB2) pzWainensu 1 (aflatoxin G1,
AFG1) orNaImenFU 2 (aflatoxin G2) ﬁiuﬁ@u i1 (fumonisin B1, FB1) V.\!Illﬁc]am p) (fumonisin B2)
ToA3I1MONEY 19 (ochratoxin A, OTA) N-2 (T-2) toa -2 (HT-2) laszisnendainnsuoa
(diacetoxyscirpenol, DAS) e lwatiooa (neosolaniol, NEO) H11auea (nivalenol, NIV) ADONTIA
UDa (deoxynivalenol, DON) 3-9LHAaA0ENFLNANOA (3-acetyldeoxynivalenol, 3-AcDON) 15-02%Aa
Aoandiinauea (15-acetyldeoxynivalenol, 15-AcDON)Y%T31UBU 180 (fusarenon X, FusX) Uay&ais
Tuu (zearalenone, ZEN)

1.3 1311053 1uA0 1 (internal standard, ISTD) 15 %iia laun °C,.-AFB1,"C,-AFB2, °C, -AFGl,
®C,-AFG2, "C,,-FBI1, "C,,-FB2, °C,-ZEN, "C,,-0OTA, "C,,-T-2, °C,,-HT-2, °C,,-DAS, "C,;-DON,

“C NIV, °C,.-3-AcDON ttag °C,,-15-AcDON

2. 1n3esilouazqUnsal
2.1 LC-MS/MS (AB Sciex, USA)
2.2 HPLC column Accucore C18, 2.6 um 2.1 x 100 mm (Thermo Scientific, USA)
2.3 Laboratory Shaker (Gerhardt, Germany)
2.4 Centrifuge (Hanil, Korea)
2.5 Vortex Mixer (Genie, USA)

2.6 Nitrogen Evaporator (Organomation, USA)

U \ tﬂ'd
3. MIveNINANH
% [ 9 o [ [ a’d‘ 1 d‘ o o a 9 [ 4 Y ]
ared I Inadmsudaindaunasrandninastsdeuguanauniadad Tasalo619
(2 ' Y Y a Y ' dy a dy A
dgana ldrumMIasasuaemaia LC-MS/MS tar lunumstualeuaisiivainaesi 17 ¥iia
MUY 120 A
4. 93MInaan
4.1 MIIATINAIDE (sample preparation) IHNALANTIT BUAIBE19R8MATA QUEChERS Tagi]
Y v Y 2
MIaALaTUAD1UIIN Dzuman LAZAML (2014) FINTUADUAIT]
v o 1 9 o o [ c'd‘ 9 [y = Aas A Aaa
4.1.1 FI9I08199 1 INAd M5 UFAINVALAD 2 NTN a9 1UaeANDd INTNALUYUIA 50 Hadans
a Ia A A Aaa le 9 =1
4.1.2 iunsanes a1 USuiag 10 Haaans uyna i 30 uii
a =Y A Aaa (Y 1 I I~} [
4.1.3 191 100% ACN 151105 10 Haaans 1ve1@19e193) 1981 30 “INAINIGI 200 5OUAD

U A8In5 0eHI9819 (shaker)



a ) 1% 1 1 < I a
4.1.4 @unaedmsy salting outAY 4g MgSO, + 1g NaCl W11 3 1Y 11 30 70
IR DINANE1TAZANY (vortex mixer)

a =

4 A A 3 ' A A < =
4.1.5 TumIsann1u157 10,000 59UADUIN NYUNYI 4 parsaFad 11ual 5w
4.1.6 laaruladSuag 2 Uadans aslunasanod Inswauvuia 15 Yaaans N MgSO,

1ag dSPE
' QY Y v 3 2y &

4.1.7 e i unal 2 LnAenIoIRauEITaz Y

4 A A < 1 A A a = < =
4.1.8 T I8aNANIGE 10,000 30UADUIN NYUKYN 4 DIrUsaFed (Tuna 5 U

a

4.19 ﬁ1d3u1ﬁ1ﬂ’i$mﬂuﬁliﬁlﬂﬂlﬂd§'EN nitrogen evaporator ﬁqmwgu 40 DR U AITE

4.1.10 1Ay "C-ISTD Y511a3 80 lulnsans uaz 20% MeOH Y5uas920 lulnsans

4.1.11 NTDIFIDE1IAY syringe membrane filter wia luaou v 0.2 lulnswas

4.1.12 3adodrauins 3 Tulnsans WATes LC-MS/MS
5. MINAUITIATIZH

5.1 MSNAABUWIANIZAINIL AUVBUATDI LC-MS/MS

5.1.1 NATOUMAN L HININZUBUAT O mass spectrometer

m%EJlIE‘TﬁlIWI§§1uﬁ'1iﬁyiﬂﬂl°§@ﬂ 17 viausazaiiafinnuudu 500 ng/mL waz "C-1STD
15 wiin uAazaiafin s udy 100 ng/mL 1 20% McOH ashd a1 mass spectrometer 1A8ATS 1A
@onunaasiiialoaou Gon source) 111 electrospray ionization (EST) 71157930 1000119 (positive
ionization) ez leooual (negative ionization) Lﬁﬂ‘ﬁWﬂIWWETNWU declustering potential (DP), entrance
potential (EP), collision energy (CE), collision cell exit potential (CXP) tag Aulanolls £ (m/z) VDY
parent ion 0g daughter ion ‘ﬁclﬁ)ﬁ/ YUy qufﬂil!ﬂﬁ%tﬂﬁzﬁllﬂﬂ multiple reaction monitoring (MRM)

5.1.2 NATOUYUAVDY mobile phase

MNMINATOUTUAVDI mobile phase 2 ulums eI finEe T multiple toxins
Aemnaiia LC-MS/MS lagaauasain Dzuman uazase (2015) Taald 5 mM ammonium formate with
0.1% formic acid in MeOH and DI water {t81¢ 5 mM ammonium acetate with 0.1% acetic acid in MeOH
and DI water Tumsuenalemadialasu1Inns Wueamaluuy reverse phase chromatography 198
m’?;‘ﬂumimmgmwammmiﬁymm%aﬂ 17 ¥iin uaz "C-ISTD 15 ¥iiannmudududal)

ﬁ1ih1@]i§1uﬁﬁﬁyiﬂﬂl%@i1 17 il

® | ng/mL @51 AFBI, AFB2, AFG1 tiag AFG2

® 80 ng/mL @1%5U DON, 15-AcDON, FusX itag NIV

16 ng/mL @150 T-2, HT-2, DAS, NEO tiag OTA

60 ng/mL §1%51 FB1 t1a2 FB2



2 ng/mL d1M3Y ZEN

40 ng/mL 13U 3-AcDON

arsnasgiunely “C-ISTD 15 wia

0.8 ng/mL §1%31 °C,,-AFB1,"C,-AFB2,"C,-AFG1 18z "°C,,-AFG2
10 ng/mL @31 °C,,-T-2 uaz°C,,-DAS

16 ng/mL @151 "C,-OTA 1az °C,,-15-AcDON

40 ng/mL §1%3U °C,-DON, "“C NIV, °C,,-3-AcDON tag °C,,-FBI
8 ng/mL d1%351 °C,,-FB2

4 ng/mL §1%3U °C,-ZEN

20 ng/mL @151 °C,,-HT-2

Tagn15ANE1BHAYDI mobile phase Nivin1z a1 1UNITUBALDY reverse phase chromatography

VORI LC-MS/MS Any1neldan11zu9nT99319910 Dzuman HAZAME (2015) ATUAIT19N 2

A15199 2 AL UBAUATEI LC-MS/MS

Parameters

Conditions

HPLC Column

Thermo Scientific Accucore C18 2.1 x 100 mm. i.d., 2.6 pm

Flow rate 0.4 mL/min
Injection volume 3.0 uL
Column Oven 25°C

Elution mode

Flow program

Gradient elution
Initial 0.0% B; 4.0 min 20% B; 9.5 min 40% B; 10.5-13.0 min

100% B; 13.10-16.0 min 0.0% B

Run time 16 min

Interface ESI (+) and ESI (-)

Needle voltage ESI (+) =4500 V, ESI (-) = -4500
Gas temperature 500 °C

Curtain gas 30 psi

Turbo gas 55 psi

Nebulizer gas 55 psi
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5.2 mynadeuanMzimzanlumsszendieg
5.2.1 AnusuTuveansanlo$in (formic acid, FA) iz anlumsusdind e (soaking)

Tumsinmadsiiodomastoudiegadiomaiia QUEChERS Tagnae1 formic acid 7
AU 0.1,02, 0.5, 1 1182 2% TuduABUASUFTIBE 1H199910T151091U5 1% formic acid Hat
mmz%’u%’mﬁamm}u pH I minzaudusiadiedi sdamsisnnEenifinnm laded pH
danaliszansmmlumsadasiodiaany (Lacina ef al., 2012) NS susedanute 4.1 a0
I9indonauuas 4g MgSO, + 1g NaCl §14154) salting out 1182 dSPE C18 #1431 clean-up 1310 14A211
04 formic acid Rz dundaseduiiunsAnewia dSPE fiminzaumude 5.2.2

5.2.2 ¥UAVDY dispersive solid phase extraction (dSPE) Tums clean-up

Tavimsnagouaude 4.1 mnuiinsnaaenlaudsursiiaves dSPE 3 ¥iia
Lﬁmmﬂﬁﬂmﬁuﬂ’ahmﬁﬁﬁﬂ?}asumuﬁu@ﬂdnﬁ’u"1{5’1,;6 C18, PSA 118 GCB (19 4.1.6)

MINARBUANIZRIMIN AUTUADUA TS 5.2.1 1Ay To 5.2.21agANaITNIATIIUNEN
VIR 17 ¥iia Tudesrasdn Inadmuda sy 3 41 veaudaznisnaaoy fianu
il

® 5ug/kg d1M5U AFB1, AFB2, AFGI 11ag AFG2

® 400 pg/kg 115U DON, 15-AcDON, FusX (g NIV

® 80 pg/kg 1MTUT-2, HT-2, DAS, NEO tiag OTA

® 300 pg/kg 9115V FB1 iae FB2

® 10 pg/kg 915U ZEN

® 200 pg/kg MU 3-AcDON
MeununTNIAIg U IuA1a2a19 (solution calibration curve, SCC) #i 6 ANty St

® 0.125,0.25,0.5, 1,2.5 11az 5 ng/mL §115U AFB1, AFB2, AFGI 1lag AFG2

® 2 4.8, 16,40 1182 80 ng/mL @151 T-2, HT-2, DAS, NEO 1ag OTA

® 10,20, 40, 80, 200 LA 400 ng/mL G145 DON, NIV, FusX 1182 15-AcDON

® 7.5,15,30,60, 150 a2 300 ng/mL 1151 FB1 tiae FB2

® 5 10, 20,40, 100 ttaz 200 ng/mL @115 3-AcDON

® 0.25,05,1,2,5 8z 10 ng/mL §1%3U ZEN
st uaasiaumiu (accuracy) 9INANZ0EAZNITNAVAY (Y%recovery) 11AZAIAIINIAE
(precision)mﬂfhé?uﬂ33f?mémmuﬂ‘iﬂmufh%'aﬂazdamﬁmmummgmﬁ’nﬁmﬁ (%relative
standard deviation, %RSD) TagN 5 unaain151sziiiu %recovery 0321319 70-120% 1Az %RSD <

20% vounaaimslszdiuaussouzvesannnglsl (SANTE/12682/2019, 2019)
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4 o 1 a 4 I
Tagmsanimsnageuanzimuzaylumsasouiiodis nazmsngainawly1aas
a 7 o = ) A A A )
JnzmmsAnymeldanizveunIoslie NIz aNMNTD 5.1
d a J
6. MsigarnlFldIsInzn
A @ ada S ¥ A Y KX o A o a A ax
WeWaUIIT AT lanmnu iz aund 39Msgudulssansnmuedds lasns

a J

wgﬂuﬂam“l%’"lﬁ’maﬁ'%amiwvﬁﬂaﬁuﬁumwm%ummmmmw‘fmaﬂwgﬁuﬁmmuzmmﬁwmw
o151 SANTE/12682/2019 §ai)
6.1 waﬂixwummw?ﬂcﬁ (matrix effect)
TﬂﬂmsmdsEmmsumsgmmsﬁmmm%mﬂuﬁ’aﬁmzam 20% MeOH 1190 5.2.2
nﬁﬁmLﬁamﬁ"u“lu?ﬁﬁﬁ"@ﬂTwﬂwﬁmﬁ"Uﬁme“sauTﬂmaumsmm;@mmiﬁymm%mmﬁ’qmﬂ
ﬂ‘iy’umumim%uﬁaafiw% 4.1.9 UM 6 nﬁ’usﬂ:nm%}wﬁ'u (matrix-match calibration curve, MMC) ‘ﬁ
FEAUANUTUTY 0.125-5 ng/mL §115D AFBI, AFB2, AFG1 uag AFG2 finnundudu 2-80 ng/mL
@150 T-2, HT-2, DAS, NEO 48z OTA inuisudit 10-400 ng/mL §1150 DON, NIV, FusX 1@z 15-
AcDON a1 gy 7.5-300 ng/mL 115U FB1 ay FB2 finmdudy 5200 ng/mL 115U 3-
AcDON tiae ﬁmmmﬁ’mﬁ'u 0.25-10 ng/mL #1115V ZEN uazidsziiivain %signal suppression and

. o [ U a J o o
enhancement (%SSE) G?\?ﬂ'luﬁmi]'lﬂﬁﬂﬁﬂuﬂ')'m“]fuinﬂﬂ'iTV\llI'l@]iﬁ'luclulll‘]/liﬂc]f AUAMNFUINATIN

wasguludnhazats Faanseenivegszyang 80-120% (SANTE/12682/2019, 2019)

AU eIz luamIndg

%SSE = x 100

anusuMNnIHIaIgIuludiazate

I '
6.2 Anuiuduasaazyamsnagoy (linearity and range)

adunsuasgiuludlazate dsznouaie 6 szauanududu amde 6.17aons 1l
P4
WIATTIUILATNIZUINUNY y AD area ratio T¥HINTITVIATTIUATHE NI WARZ YA HU "C-
I
ISTD g3 FuSX wag NEO uag uni X AoAuiud uueda1suas gIiua1snynsos uaaz ¥4ia
Y I v o da 9y a IS 9y 1w a £ v v
ladluanuduiusiFaduns (y = mx + o) uag Usziiuanuiluduasonmdulssansanduius
. . 9 A 1 A 1w a A o <3| 1
(correlation coefficient) ADINAIWINAIINITBININY 0.995 ( > 0.995) (39131, 2555) (DM UAT]UA
9y 9 AAq9 o w a 7
ANUANTUN IFNUFINTUNIIATINAATIENH
F4
6.3 AMINIUKIVDINITIA (repeatability)
¥
A a o ' o v o Jdo
nadou laoesonasNIATFIUaITNEINEeI1 17 ¥ialudiediednn Inadmsudaisuau
¥ A [ Yy 9 S G @ ' anAn ¥ o K ] 3 Y
591 91 3 sTAUANUIETUTY 1INUUATENA0619 Tagd TN AWy ANl uYeInITnIug 1dues
v
N33 (repeatability) N9131910 %RSD, Yo IABLTZAUANUANIY A3l
® 1.25,5uag 25 pg/kg §1M5U AFBI1, AFB2, AFG1 Uag AFG2
® 20,80 LAz 400 pg/kg M3V T-2, HT-2, DAS, NEO i1ag OTA

® 100, 400 ttag 2000 pg/kg @131 DON, NIV, FusX 18 15-AcDON



12

® 75,300 LAz 1500 pg/kg 91M3U FBI ag FB2
® 50,200 1A 1000 pg/kg 11TV 3-AcDON

® 25 1010z 50 ug/kg dIMTU ZEN

MAMDIUUULIATTIY
>—x 100

' AnEsY0IMI T
Tagrunasin13152iun %RSD < 20 (SANTE/12682/2019, 2019)

%RSD, =

J o g v . . . oq
6.4 MmM3g lavesmsia (within-laboratory reproducibility)
4
a a a @ 1 ) v o Jdo
nageu IaguesNAITIUETIEIINGeT 17 ¥ialudedndn Inadmsudaisiuau 15
3 Y 9y 9 9 o a d o 1 ya J a
%1 3 3EAUANUTNTUMNTD 6.3 TAITINITUATIEHANTY LAZANEIATIZH WI1TA1910 %RSD,,

Tagrhunaaimsdseiliui %RSD,, <20 (SANTE/12682/2019, 2019)

MaudeuuuINATFIL
>—x 100

ALRDYVDINTHIE

%RSD,, =

6.5 ALY (accuracy) NINTUIIN Yrecovery

nagou Tagthdeyamnminaaeulude 6.3

Y 9 Aa N v
ﬂ?ﬂll!fllllﬂ]uﬁ]!ﬂ‘ﬂﬁiﬁllﬂ (ng/ke)

Y%recovery — x 100

ANt TuNANaI L0819 (ne/ke)

Taorunuain1slsgdiui Y%recovery 031319 70-120% (SANTE/12682/2019, 2019)

6.6 YAIINAVDINITATIINY (limit of detection, LOD) HAZUAIINAVDINITATIVIA (limit of
quantification, LOQ)

6.6.1 MINATOUHIAT LOD

a1 LoD amsntszinal§ainmianumududigaves spike sample i 17 A Ty e

YUNUITUNINAN NS BINAY 3:1 (signal-to-noise, /N > 3:1) (Sulyok ef al., 2007) Fa¥mInadey
T@maumimmgmmsﬁymm%@mﬁmau 10 shaaludrededn Inadmsudad wisoudodla
FEannvuRssfunudutudail

® 0.125 pg/kg MTU AFB1, AFB2, AFGI 118 AFG2

® 0.5 pg/kg d1M5U ZEN

® 2 g/kg 13U DAS, T-2 ttag NEO

® 25 pug/kg §115U OTA

® 5 g/kg MU HT-2 1182 3-AcDON
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® 9375 ug/kg d115U FBI uag FB2
® 10 pg/kg AT 15-AcDON, DON tag NIV
® 125 ug/kg MU FusX
Taw LoD Idnnanududuiilia s/N > 3:1 uaz 1 ion ratio 08521313 £30% ilefndiy
N3 MIATFIU (SANTE/12682/2019, 2019)
6.6.2 NMINATOUNIAT LOQ
MINATDUHIAT LOQ Tﬂm@umimmgmmiﬁymm%@ﬂﬁmau 10 s1aeluded1edn Tna
dmsudat wdoumednlae i nianniuianuaduduioumszduanndududigaves
NIINNIAIFIU (Dzuman e al., 2014) sl
® 0.625 ng/kg d15U AFB1, AFB2, AFGI 1lag AFG2
® 125 ug/kg MU ZEN
® 10 pg/keg d15U DAS, T-2, NEO, HT-2 t1ag OTA
® 25 pg/kg d1M3TU 3-AcDON
® 375 pg/ke 015U FB1 11ag FB2
® 50 pg/kg 115U 15-AcDON, DON, NIVLLag FusX
Tao LOQ dmnanudud ui1¥ar SIN> 10:1, ion ratio DEYTZN I £30%, Yrecovery BYIZHIN 70-

120% t1ae %RSD <20% (SANTE/12682/2019, 2019)

a J
WaANIINAA9aZIVIIUNA
Y Aada d
DITNEHHIIBAUNIICH
1. ﬂ”l'iVlﬂﬁf’J‘UWTﬁﬂTJgﬁ!fl’ilJ']gﬁﬂJsll@Q LC-MS/MS
a 4 .. .. . ' A 9 . < .
NSIUATIZH 11 positive ionization mode W13 13919 ammonium formate buffer 131 mobile
9 F ]
phase ﬁ?ﬁWH%TﬂL%@iTﬂE’]N AFs 4 4 ¥UA Glﬁlﬁﬂluﬂﬁmq\‘lﬂ'ﬂ 10 1M Lﬁ@!’ﬁﬂﬂﬂﬂﬁ”ﬁﬁgﬁﬁﬂlﬂﬂ acetate
Y k4 v
buffer UONIINUFINVIIAITNBIINFDIINGY FBs, type A trichothecenes, OTA 11 Insun Tnunsuia
o A 1 ' A 9 . Id . a I
HAZAYYIUNGINIT 3-4 1N 14014 ammonium formate buffer 1114 mobile phase tAA11lU protonate
o [ a < .
adduct [M+H] @1% 51U AFs, FBs, OTA, ta% 15-AcDON Lag(nea 191 ammonium adduct [MJrNH4]+
9 [
CRLERT! type A trichothecenes 11N 4 ¥UA Qﬁﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬂﬂuﬁuﬂﬁ Dzuman tiagaMe (2014); Lacina
{ I ) [
uazaae (2012) 14 ammonium formate buffer 194 MeOH t1ag DI water 414 mobile phase 6117
a 4 a ¢ 1 v @
AATIZHAITNHIINFOIINGN AFs, type A trichothecenes, FBs, OTA 1up1115d@ 13 1ag sy aae

Q

mAtia LC-MS/MS Fanun Iddyanugusudeniu
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M33A312H U negative ionization mode WU Lfliﬁlclﬂaf} ammonium acetate buffer 111 mobile
phase @179 ﬂfjll type B trichothecenes 1aun DON, NIV, FusX 1182 3-AcDON 92 @1415010A acetate
adduct [M+CH,COO] wazl#dyanaiige WuReIfuasiuaInFesngy ZEN AW dwanuiiqeds
9n73793a U1 deprotonate form IM-HT 1 eifiousun15as195aTas e positive ionization 478
ammonium formate buffer «T'kmeﬂﬂﬁ’mﬁ’mﬁﬁﬂywm Malachova tagaale (2014); Sulyok UasAe
(2007) ‘ﬁﬁl%} ammonium acetate buffer 14 MeOH 1ag DI water ndJu mobile phase SnTuANIISHETNY
mm%aﬁmzju type B trichothecenes ttag ZEN lud12Tna taigsuiin uetitlaua nazwinveInda
Al LC-MS/MS Fanuh i dyaugusuiesu

Taolumsanuadail 18¥eag1lumsiden14 mobile phase 40 14 5 mM ammonium formate 7
31 0.1% formic acid 14 DI water tag MeOH §1%150n13%1 positive ionization §115VIATIEHA1TNY
mﬂlé@ﬁ 12 ¥l ulﬁjllﬂl AFB1, AFB2, AFGI1, AFG2, 15-AcDON, FBI1, FB2, T-2, HT-2, NEO, DAS Qg
OTA uaz 1% 5 mM ammonium acetate “ﬁﬁ 0.1% acetic acid14 DI water 118 ¢ MeOH @115 UN151
negative ionization SMIuaIREIINE031 5 ¥iia 1dud DON, NIV, 3-AcDON, FusX 182 ZEN
wonNieluMIZNLN jonic strength YBIMITUEN LAZSNH retention time 1R TALAH 9219013
215 1ULUY gradient elution 198 gﬂﬁ 1 u,amTﬂiiﬂ?ﬂu,ﬂsmmmimmgmmsﬁymm%@m 17
¥iia ludiazats Aszauanuud 1 ng/mL §1M5U AFBI1, AFB2, AFGI ttag AFG2 ; 16 ng/mL
4115V T-2, HT-2, DAS, NEO 1182 OTA ; 80 ng/mL 1% 51 DON, 15-AcDON, NIV 11a¢ FusX ; 60
ng/mL §1M5U FB1 1% FB2 ; 2 ng/mL d1%5U ZEN 1182 40 ng/mL 115U 3-AcDON Mua 1Ay a1

! d' - v A ¥
M990 3 LAAIAAIENMINZ ANV MS/MS TUMIAIIINTISHAINBINFDI 1ag “C-ISTD
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W XIC of +MAM [#0 pairs ). 400 Z00/305. 100 amu Expected RT: 6.1 I0: Neosdlaniol_1 from éan'ple 7 {STD MIX(S)_4_POS_1) of 20201230_Method... Max. 5.5 cps.
40=4 NEO
20
10 20 ] 40 £0 80 70 EiG) a0 10.0 110 120 [EE] 140 150
2 05 a73 580 042 1167 1283 1264
Time, min
"W XIC of +MRM (4D pairs): 332.100/251.100 amu Expected RT: 7.4 ID: 15-AcDON_T from Sample 7 (STD MIX|S)_4_POS_T) of 20201230_Method... Max 3. Ted cps
733
304
| 20ed 15-AcDON
o T4,
£ 104 i
10 20 a0 40 £0 80 70 20 a0 100 110 120 [EE] 140 150
1 2 140 274 275
W, 7 59 cps.
T34 Q-E'?
6.0e4-
- AFG2
= 204 !
0 L
10 20 ] 40 80 80 70 a0 20 10.0 110 120 120 140 150
1 2 73 432 522 523
Time, min
"W XIC of +MRM (4D pairs): 320.000/243.000 amu Expected RT: 0.8 ID: AFG1_1 from Gample 7 (51D MIX[S)_&_POS_1) of 20201230_Methoavald_.. Max_ 1.025 cps
873
1.00e5
i
10 20 30 40 50 50 70 80 2.0 10.0 1.0 120 120 140 120
1 2 124 178 180
Time, min
[ IC of +MRM (40 pars: 315 000267100 amu Expecid FT- T0.4 10: AFBZ_1 from Sample 7 (510 MIK[S]_4_P05_T) of 2020 1230_Memodvald.. M 1.3e5 cps
1265 10.30
1.00e5
1071
10 20 ] 40 20 80 70 i) 00 100 10 1o [EE] 1o 150
1 2 27 160 161 162
Time, min
(W XIC of +MRM (40 pars): 312 000/265.000 amu Expected RT: 10.7 1D: AFB1_1 from Sample 7 (STD MIX(S)_4_PUS_1) of 20201230_Methodvand. . M 4.0e5 cps
20e5 10.71
2.0e5:
AFB1
10 ] ] 40 £0 80 70 20 00 100 110 120 130 140 150
1 2 113 £20 2008 5360 7840
Wi, 5.22% cps.
10.75
30e5
| 20e5
1054 DAS
o.M
10 20 a0 40 80 80 70 20 00 10.0 1.0 120 120 140 150
1 2 104 140 141
Time, min
W IC of +MRM (40 pars); 722 4007362 300 amu Expected RT: 11.010: FB1_1 Fom Sample 7 (510 MIXS]_4_POG_1) of 20201230_Methodvaida. . Max. 1.7e5 cps
15254
10ja7
1.0e5]
2ol FB1
0.0k
10 20 a0 40 £0 80 70 20 00 100 1.0 120 130 140 150
1 2 EE] 108 107
Time, min

] k4
51 1Tasun Tnunsu (chromatogram) ¥09@15MIATTIUAITNBINEOIT 17 ila taz "C-ISTD 15 %iia

U
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[ RIC of +MRM (30 pairs). #42.100/263. 100 amu Expecied RT: 11.010: HT—2_1 from Samghe 7 (510 MIX[S)_4_POS_1) of 20201230_MethodVali... Wi, 5.0 cps.
50ed 10,88
4064
E 20e4 HT-2
10 20 X 40 £0 80 70 20 [0 10.0 120 [ED] 140 120
; 2 131 12
Teme, min
| W XIC of +MRM (40 pairs): 464 200215100 amu Expected RT: 11-1 I0: 1-2_1 from Sample 7 (510 MIX[S)_4_POS_1)of 20201230_Methodvahdat... Max. 2265 cps.
o7
2065
£ 10e5 T-2
-
o .
10 F] 30 40 50 a0 70 a0 a0 100 1o 170 130 o 150
137 133
Maz. Zred ops.
27e5 11.10
2065
E 10es FB2
o
10 20 ] 40 50 80 70 a0 o0 10.0 1.0 120 120 140 150
1 2 43 135 138
Time, min
| W IC of +MRM (40 pars); 4040001230 000 amu Expecied FT: 111 10; OTA_1 from Sample 7 (510 MI[S)_4_POS_1) of 20201230_MethodVakd Wi 5425 ops.
54e5 i
4065
T 205
o
10 ] 30 40 50 a0 70 a0 ) 100 110 120 130 140 150
1 2 48 150 151
Time, min
[W¥IC of -MRM {‘AIpa rs): 371 mQB‘ D00 amu Expected RT: 2.1 1D: NIV_1 from Sample T (STD MIX(E)_4_NEG_1) of 20201230_MethodValidat_. Max. 283000 cps.
540 b
| 2| NIV
- 254\
10 20 30 40 50 a0 70 g0 oo ido ilo [EE] [E] 40 150 16.0
231 482 &1 830 600
Time, min
[ WG of MRM {18 pairs): 355 300/50.000 armu Expecied AT- 4.1 I0: DOM_1 from Samgle 7 (510 MIX[S)_4_NEG_1) of 20201230_Methodvahdate. . Wax. 2 0¥ ops
2 0ed
ks
2 0ed
; DON
- 2 1168 1201 1256
’ 10 ] 3D 40 50 a0 70 i) i) 100 (K] [E5] 130 140 15.0 16.0
1 2 # 175 307 400 504 B25 1056 1230 1361 1502 1623 2054 2285|
Time, min
W IC of -MFM (18 pairs). 4131007352100 amu Expected R 5.7 1D; FusX_1 from Samgle 7 (STD MIX(S)_4_NEG. 1) of Z0201230_Methodalidat Max_ 2 Ted ops
3164 5.ﬂ¢a
il FusX
= ol
|
o : . : ; S " : . v
10 20 30 40 50 8.0 70 g oo 1o L] [EL] [ED] 140 180 16.0
1 2 o6 228 256 257
Time, min
"W IC of -MRM [ 18 pairs). 3071007357100 amu Expected RT. 7.4 10 3-AcDON_1 from Sampie 7 (510 MIX(S)_4_NEG_1) of 20201230_Memhodva . Wi 1. 0ed ops
1024 '_'-.13
o] | 3-AcDON
10 i) 30 40 50 a0 7.0 ] oo 100 110 1do 130 e 15.0 16.0
1 2 185 265 268
Time, min
[ IC of MRM [18 pairs): 335 O00/1#0.000 amu Expected RT- 11.1 10: ZON_IS from Sampie 7 (510 MIX[5)_4_NEG_1) of 20201230 Methodvaid.. Wi Gde% ops
1113
04ded
ZEN
o
10 20 3D 40 50 a0 70 g0 oo [ 110 [ED] [E] 140 150 16.0
1 2 E 267 408 672 733 734
Time, min

] k4
517 17a531TNun3W (chromatogram) ¥O4EIWIATFIVAINBIINGDS1 17 ¥l tiaz “C-ISTD 15 wiia

(919)
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Compounds Q1 (m/z) Q3(m/z) RT (min) DP(V) EP(V) CE () CXP (V)
AFBI 313.0 [M+H]" 285.0% 10.71 136.00 6.20 33.00 20.00
313.0 241.0 136.00 6.20 51.00 20.00
“c,-AFBI 330.1 255.1 10.71 94.50 7.65 50.25 13.48
AFB2 315.0 [M+H]" 287.1% 10.39 141.00 5.07 37.00 20.00
315.0 259.0 141.00 5.07 41.00 24.00
“C,-AFB2 332.1 303.2 10.39 97.10 7.59 36.83 25.01
AFG1 329.0 [M+H]" 243.0% 9.73 138.00 7.77 34.00 20.00
329.0 200.0 138.00 7.77 51.00 18.00
“c,-AFG1 346.2 212.1 9.73 99.9 4.9 54.23 18.07
AFG2 331.1 [M+H]" 313.0% 9.07 136.00 3.87 35.00 18.00
331.1 189.0 136.00 3.87 57.00 12.00
“C,-AFG2 348.1 259.2 9.07 95.89 5.49 43.56 16.08
T-2 484 2[M+NH,]’ 215.1% 10.98 69.93 6.05 25.04 14.81
4842 185.1 69.93 6.05 28.91 16.14
“c,-T2 508.3 2292 10.98 77.55 7.77 26.66 16.82
HT-2 442 1[M+NH,]" 263.1* 11.07 66.45 4.86 18.03 23.98
442.1 215.0 66.45 4.86 18.61 24.47
“c,-HT-2 464.3 229.1 11.07 69.99 6.10 18.14 17.49
OTA 404.0[M+H] 239.0 11.11 80.00 578 30.93 20.96
404.0 221.0 80.00 578 47.37 16.96
“c,-0TA 4242 250.1 11.11 85.09 7.95 32.30 21.42
FBI 722.4[M+H] 352.3* 10.97 100.00 10.00 61.00 17.00
722.4 3343 100.00 10.00 65.00 17.00
“c,-FBI 756.5 356.4 10.97 100.00 10.00 58.00 9.00
FB2 706.4[M+H]" 336.2* 11.10 100.00 10.00 61.00 17.00
706.4 318.3 100.00 10.00 61.00 15.00
“c,,-FB2 740.6 3584 11.10 100.00 10.00 51.00 28.00
DAS 384.1[M+NH,]” 307.1% 10.75 68.81 7.67 15.64 22.66
384.1 2472 68.81 7.67 18.64 17.91
“C,,-DAS 403.2 324.1 10.75 70.21 5.67 15.59 10.14
15-AcDON 339.1[M+H]" 261.1% 7.33 68.75 6.16 14.20 12.87
339.1 137.0 68.75 6.16 15.79 19.91
“C,-15-AcDON 3732 338.1 7.33 60.86 8.27 17.58 23.25
Neosolaniol 400.2[M+NH,]” 305.1%* 6.11 64.17 5.94 16.38 9.38
400.2 215.1 64.17 5.94 23.82 14.87
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$ 4 a r'd a ¥ a [
M1 3 AN NHINZANVDd MS/MS 11N15A519AATIZHATHEINYBT 17 ¥ila (90)

Compounds Q1 (m/z) Q3 (m/z) RT (min) DP (V) EP (V) CE (V) CXP (V)
DON 355.3[M+CH,COO] 59.0* 3.95 -58.68 -4.79 -20.37 -17.09
355.3 295.0 -58.68 -4.79 -13.84 -8.34
“C,,-DON 370.4 310.1 3.95 -57.72 2.72 -14.37 -9.14
NIV 371.3[M+CH,COO] 281.0% 2.95 -61.69 -2.97 -20.26 -24.79
371.3 311.0 -61.69 -2.97 -14.29 -20.01
“C, NIV 386.0 295.2 2.95 -50.15 -3.76 -20.60 -8.37
3-AcDON 397.1[M+CH,COO] 337.1% 7.13 -60.07 -5.91 -20.22 -9.04
397.1 307.0 -60.07 -5.91 -12.47 -9.94
“C,-3-AcDON 414.0 323.2 7.13 -59.25 -5.60 -20.04 -9.25
ZEN 317.0[M-H] 175.0* 11.13 -172.91 3.57 -32.59 -9.20
317.0 131.0 -172.91 3.57 -38.00 -13.00
“C,-ZEN 335.0 140.0 11.13 -161.92 -8.80 -39.16 -7.28
FusX 413.1[M+CH,COO] 353.1% 5.48 -50.00 -10.00 -14.00 -17.00
413.1 263.0 -50.00 -10.00 -20.00 -17.00

NN * = quantifier
2. MIIHNITIUAIDEN
Yy 9 I . . A (Y] 1
2.1 ANuiNTUYeInsaNeINn (formic acid, FA) Mivunzaylumsusalodna

{ v o ' Yy 9 . .
ﬂ’ljﬂﬂa’t’]i_lﬁﬂ’l’)gﬁlﬂn’lgfﬁJGluﬂ'lifTﬂﬂ@')'ﬂﬂ’l\‘l Iﬂﬂ%ﬂﬁ@ﬂﬂj?ﬂlmﬂﬂluﬂlﬂq formic acid Glu

9 Y v
£Y A o =

TUABUMSIFRIBE1T (soaking) ABUINMIATARIT ACNTABNSANYIASITINMSNATOVT 5 T8
AN YDA formic acid JAUR 0.1, 0.2, 0.5, 1 1Az 2% WU FBI 1@z FB2 71 0.1 % 1Az 0.2% formic
acid 1% Y%recovery A1 <45% Lag 17] 2.0% formic acid 19 Yerecovery < 60% §11 51U FB2 uf)ﬂmﬂ‘ﬁ
WU AFBI §if1 Y%recovery < 65% 1 0.5 % 112 2 % formic acid d2ufin s sy 1% formic acid 197

a L a 1 4 [ 1 A 1 1
%recovery "ll’lf]\iffTiWHﬁnﬂl%@‘ﬂ 17 %u@ag“lummmmiaamﬂumq 70-120% Iﬂﬂﬂ1ﬂul@9]}0§lligﬂ’ﬂﬂ

a 4 a

92.4 (DON )- 108.2% (DAS) H99UADY soaking Froaamsgades lvesasivz s iziueria fil

d‘dg 119/ 1

] ¥
ﬂ’JTJJHl’J@]@ pH QS BIYNWUN Y%recovery ﬂﬂ?ﬂﬁﬂﬂﬁ?ﬂ@ﬁWﬁiﬂﬁﬁWE%Wﬂl%@ﬁ'ﬂuﬂl’lﬁ\i AN NIV iag

U
Y v

= va Yy 1 = @ a A o 1 a A
uﬂmﬁmmﬂuﬂm "lﬂLLﬂ FB1, FB2, OTA 1aag AFB1 334N ITENATITWHINNIBFOTIDINAIDYINNY

pH ¢4 (Lacina et al., 2012; Mol et al., 2008; Romero-Gonzalez et al., 2011)

]
=1

g’/ £ : ] 14 Y] 1 1
nait lddon1d 1% formic acid 1% %recovery oglummainiseoniulugig 70-120% Iagah

L4

IRog3211913 92.4 (DON)-108.2% (DAS) w3l 2 dmSunsiredralumawssudrodialums gl

Al ldae 'l
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Test %FA in Maize

125.00

Z 100.00

g

3 75.00

& 50.00

2\525.00 |||

0.00 I
N D D Y L YD DO N 0N N N R
¥ ORI TE IS TSSO
SRR R SR TC A
o o

m0.1% FA m0.2% FA 0.5% FA 1.0% FA m2.0%FA

gﬂﬁ 2 wavesn T uveInIane iin lumsasadet1afis svaua T e10.1, 02,05, 1 1Ay 2%

2.2 ¥UAV0Y dSPE 1M clean-up #1081

TumInageusiinved dSPE fivinzaulusuao clean-up 1A1LA PSA, GCB uag C18 3341
N15A aqueous phase Tu organic phase aaﬂﬂm?rqaﬁﬂﬁ"m MgSO4W°LI’j1 !,f'I{E]Gl“]gf} GCB% recovery UDY
nsfiNNEeINFTiaTiad Idun AFBI (4.6%), AFB2 (3.8%), AFG1 (14.9%), AFG2 (16.4%), OTA
(5.9%), FB1(33.9%) ttaz FB2 (65.9%) Gdﬁagﬂu"lﬂmuﬂmﬁuﬁﬁmm GCB 1un1510a strong affinity N
A1591WIN polar aromatic 48 & planar molecules (Anastassiades ef al.,2003) ® 81415 ﬁ A GCB Gl,ﬁ}N 3]
%recovery 8¢ 1UBIUNUNNITBOUTD 70-120% "llﬁlﬂﬁﬁﬁ‘]elmm%ﬂﬂﬂ@:ll trichothecenes 71 %recovery
9Y3ENIN 71.3(NIV)-113.1%(T-2) Mua1a1 F9H0AARBITIT1891UUDY Dzuman HAZAME (2014) )
w3y GCB %{g]ﬂ“]ofuﬁ”l’iﬁ‘]gmm%’ﬂ’iﬁﬂﬁsﬁﬁﬂ 1&un OTA, AFs 11ag ZEN 11094 80-110% A9Ha
1% %recovery Md1151N15 1% primary secondary amine (PSA) NU31 msﬁymﬂﬁyaﬂﬁﬁﬂmﬁuﬂ'&ﬂu
nsauaziitaliy Yerecovery TuszUA1 141UR OTA (35.3%), NIV (42%). FB1(0%) 1182 FB2 (6.5%) #1
dhulaunuaniidues PSA 1un131Aa strong affinity AUAITSINIA organic acid, polar pigment 11A%
sugar (Anastassiades et al.,2003; Zachariasova et al.,2010) 96131578 PSA Tiwa %recovery agjclwﬁaq
INAANTEONTU70-120% maqﬁwsﬁuﬂwﬂg§aiwﬂdm§uq i Yrecovery BY3£¥119 8.9 (AFG1)-104.6%
(ZEN) auaal

d1un13 1% C18 Tun13 clean-up WU %recovery aé‘lumm%msaau%’uﬁ 70-120% 115 U

4 Y 1
A NHINFOIING 17 ¥1A 0§55 92.4 (DON)-108.2% (DAS) FId0AAGOI1I 18914 YDI Dzuman

v
o

uazAaly (2014) Fawuirluns clean-up A28 C18 ﬁmi@m‘?‘umiﬁymmﬁ;’mmwvﬁﬂcluizﬁ’uw
1AuA enniatins (30-40%) 1@ g ergot alkaloids (10%) HPAATBIAINTOUTARITUNININ NI AT
152199 non-polar di- 1A triglycerides Tui198191/521AM DDGS 1Az eI dad awnsndaeigmsly
91U HPLC column W1 mnuiu dufusudond dspE wiia C1s s MgSO, Tudunou clean-up

=~ @ [} A A 4 I Y = d'
"U’ENﬂTiLGIiEJﬁJGI’J’E]EJNlWE]Wiji]uﬂ’nncl%hlﬂﬁﬂhlﬂﬂﬂﬁm@Elﬂ@nll gﬂ‘ﬂ 3
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Test dSPE Sorbents
140.00
.. 105.00
j -
(]
3
S 70.00
(]
5
= 3500 I ‘ ‘
0.00
N N PO\ POt S .0 QS o Q
S Q o S
és‘b ?i( ?8 ?i( \2\ 3 <<Q) <<Q> QV‘ 0O é(z &S '\</(' 0O D ()O
@V ”)’v
N
EC18 mPSA HGCB

v v 9
gﬂﬁ 3 HaNSNATeU dSPE 14 3 ¥Haluiuaouns clean-up AIDYN

a d Y acda d
mi‘wgﬂumm‘l%’"lﬂmmammﬂw
a 4
1. HaNISNUNNUNTNY (matrix effect)

o o

o = a 4 . PR Ao a é’ ax

MNIANHIHANTENUDINNNITNG (matrix effect) FuTudymd vy NiniNaIuLaZAITHINT
NANIAEULBIINAINANTENUABAIINAINI1T0 11U A1TT ionization A28INATA ESI U9IAT 04
uuara)n Inswys FamsanuillFa15u1asgiun1elu (internal standard, ISTD) #4'lalden1% internal

4 [
standards YB4AITRHIINYBI1 911N 15 Fiia aremaiianseaale Ty Intades (stable isotope
dilution assay, SIDA) WUA1NITOUIEAA matrix effect IA081901/52@NTAIMEAY FusX tiag NEO
A 1A o [l 9 (R Iad ] 1A . @ 1 ] 14
iesn lufismieauitesaain usedalsnan linuand matrix effect ¥oI@15AINA1IDGUDNIN DN
M38151U TAsWUI1 %SSE 0811u%49 95.3 (AFG2, AFB1)-97.2% (AFB2) @131 AFs, 97.0 (HT-2)-
111.7% (NEO) 411151 type A trichothecenes, 94.2 (DON)-99.5% (FusX) M5 type B trichothecenes,
93.5(FB1)-93.3%(FB2) d1%31 FBs, 101.4% d115U OTA uag 101.9% d1m5u ZEN Fseglugrunmai
' Y
M5eNTUN 80-120% (SANTE/12682/2019, 2019) A4UU %Qlﬁﬁ)ﬂsl%} solvent solution calibration 33UNU
I ~ ] a

1STD ilunsluiasgiu endu Fusx uag NEO v 1¥nsmiasgiui 1ifl 1sto lumisiigainnu
14'1dae 'l 1eazBean1y M9 4

I 1
2. anuiuduasaaziamsnagoy (linearity and range)

I 9 1 a 9 @ o

anuilwduasuazsramanaaevdsziiulagnisaiensunasgiuludiiazaty
(solvent calibration curve) 6 JZAUANUAUTY NTTAVANMANAY 0.125-5 ng/mL FIM5U AFB1, AFB2,
AFGI1 1ag AFG2 NANUYNYY 2-80 ng/mL @151 T-2, HT-2, DAS, NEO tiag OTA ANty 10-

400 ng/mL §1%51 DON, NIV, FusX 142 15-AcDON AAudud U 7.5-300 ng/mL @151 FBI uag
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FB2 1A us 5-200 ng/mL § 1151 3-AcDON wag fiausus 0.25-10 ng/mL g5y ZEN Tag
waveanna1simdulss Ansanduius (correlation coefficient, r) BYIENIN 0.9962 (HT-2)-0.9996
(AFG1) Frumunaiiiinmua (- 0.995) (g3a31, 2555) Tsazidoany m1aii 4

M99 4 HAMINATOUAANTENUINIUNI NG (matrix effect) uazaImuTuduaswazsrmnadon

(linearity and range)

Calibration slope Calibration
Mycotoxin %SSE r
Matrix-match Standard solution range, ng/mL

AFBI1 2.7979 2.9345 95.3 0.125-5 0.9981
AFB2 1.3862 1.4255 97.2 0.125-5 0.9994
AFGl 1.6145 1.6812 96.0 0.125-5 0.9996
AFG2 2.1898 2.2977 95.3 0.125-5 0.9990
T-2 0.0819 0.0800 102.3 2-80 0.9970
HT-2 0.0436 0.0450 97.0 2-80 0.9962
OTA 0.0255 0.0252 101.3 2-80 0.9983
FB1 0.0504 0.0539 93.5 7.5-300 0.9976
FB2 0.1725 0.1849 93.3 7.5-300 0.9979
DAS 0.1042 0.1039 100.3 2-80 0.9993
15-AcDON 0.0161 0.0173 93.1 10-400 0.9993
NEO 13926.6 12464.9 111.7 2-80 0.9994
FusX 1983.0 1992.9 99.5 10-400 0.9972
ZEN 0.3145 0.3086 101.9 0.25-10 0.9995
DON 0.0288 0.0306 94.2 10-400 0.9992
NIV 0.0044 0.0046 96.3 10-400 0.9993
3-AcDON 0.0197 0.0199 98.7 5-200 0.999

3. mmn’?‘iﬂq (precision)

arfisaaaslagi %RSD Taewuhilmeglugaamssensuie <20% Tasfnsnausld
YBINIIIA (repeatability) 1ABA1 %RSDr 083131 0.40 (FusX)-18.47% (15-AcDON) HALAMMINIUN
1&v09n157@ (within-laboratory reproducibility) TA&fi1 %RSDwr 8§321313 0.96 (NIV)-13.66% (15-

AcDON) 51822108991UA15199 5
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4. ANULNY (accuracy)
Y
1 a 1 ' a a v ] 4
ANUUNUVBIITNATOVUAAIIABAT Yorecovery NUNATNBIINAFRIMNFIANA10E lUNU
MIYOUTUBYIENIN 70-120% 1ABA1 Yrecovery e 1139 83.7 (OTA)-108.8% (AFB1) 51802198001

M5190 5



M15197 5 HAMINATOUANINGS (precision) 1AL AULNY (accuracy)

Spike level Repeatability (%RSDr), (%orecovery) Within-lab reproducibility
Mycotoxin
(ng/kg) day 1(n=5) day 2(n=5) day 3(n=5) (%RSDwr), (%orecovery) (n=15)

1.25 2.93(99.6) 6.79 (98.1) 4.46 (98.2) 4.66 (98.6)

AFBI 5 4.17 (106.8) 3.21(110.5) 4.11(109.2) 3.85(108.8)
25 4.35(101.7) 3.05 (102.1) 1.50 (106.7) 3.68 (103.5)

1.25 4.05 (96.0) 4.20 (97.0) 3.79(93.2) 4.12(95.4)

AFB2 5 2.25(110.5) 3.20(102.9) 2.06 (108.0) 3.84(107.1)
25 3.46 (102.2) 2.60(97.2) 1.36 (101.0) 3.31(100.1)

1.25 2.86 (95.7) 2.44 (98.0) 5.09 (98.4) 3.61(97.4)

AFGl 5 2.16 (105.7) 1.33 (106.5) 1.31(108.0) 1.79 (106.7)
25 1.73 (101.2) 1.19 (103.2) 2.40 (103.6) 2.02 (102.7)

1.25 1.52 (96.9) 1.94 (98.5) 2.72 (95.9) 2.27(97.1)

AFG2 5 2.27 (105.5) 0.99 (106.4) 1.96 (106.8) 1.77(106.2)
25 0.78 (102.2) 1.42 (102.5) 1.21 (101.6) 1.14(102.1)
100 3.00 (98.3) 16.56 (92.2) 18.47 (89.1) 13.66 (93.2)
15-AcDON 400 3.15(106.8) 3.36 (101.4) 1.50(99.2) 4.14 (102.5)
2000 1.04 (102.6) 0.80 (98.6) 1.76 (98.1) 2.38(99.8)

20 3.52(94.2) 5.73 (99.6) 4.03 (97.6) 4.87(97.1)
T-2 80 1.50 (103.4) 2.40 (104.6) 5.93 (103.6) 3.55(103.9)
400 3.46 (97.2) 0.86 (102.8) 1.77 (101.0) 3.16 (100.3)

20 2.23(101.5) 6.09 (102.5) 4.38(93.5) 5.95(99.2)
HT-2 80 3.40 (107.1) 4.62 (101.3) 4.19 (110.0) 5.15(106.1)
400 0.83 (100.3) 3.33(99.2) 3.03 (101.4) 2.61(100.3)

20 4.20 (95.8) 3.33(100.4) 2.55(102.6) 4.33(99.6)
DAS 80 1.91 (102.8) 4.97 (106.7) 1.01 (104.2) 3.34 (104.6)
400 2.02(102.8) 3.04 (102.6) 2.67 (105.0) 2.66 (103.5)
20 2.83(102.8) 2.00(98.9) 1.81(98.4) 2.95(100.0)
NEO 80 1.00 (104.8) 0.93 (103.2) 2.37(103.1) 1.66 (103.7)
400 0.99 (105.9) 0.96 (102.9) 1.15(102.0) 1.91 (103.6)

20 2.13(75.7) 0.92 (89.6) 3.43(85.8) 7.56 (83.7)

OTA 80 2.42(102.2) 2.56 (106.6) 5.83(104.2) 4.07(104.4)
400 1.70 (104.5) 1.70 (104.2) 1.95(106.2) 1.86 (104.9)

75 6.34 (94.2) 3.23(97.7) 3.34(92.8) 4.75(94.9)
FBI1 300 3.19(98.9) 3.40 (103.1) 3.57 (100.5) 3.61(100.8)
1500 2.94(97.7) 2.40 (98.4) 2.45 (102.6) 3.30(99.6)
75 2.69 (103.7) 4.12 (99.5) 7.61 (103.6) 5.25(102.3)
FB2 300 3.34(105.2) 4.29(99.4) 3.29 (104.0) 4.20(102.8)
1500 4.71 (105.7) 4.80 (102.3) 4.99 (102.2) 4.76(103.4)
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M15197 5 NAMINATOUANNINGY (precision) 1AL AULUNY (accuracy) (AD)

Spike level Repeatability (%RSDr), (%orecovery) Within-lab reproducibility
Mycotoxin
(ng/kg) day 1(n=5) day 2(n=5) day 3(n=5) (%RSDwr), %recovery (n=15)
100 1.28 (100.4) 3.43 (106.3) 1.32(92.9) 6.07 (99.9)
FusX 400 1.36 (98.3) 0.40 (100.4) 1.14 (89.9) 4.97(96.2)
2000 0.48 (98.8) 0.83(99.4) 0.74 (87.4) 6.04 (95.2)
2.5 1.06 (95.7) 6.98 (96.7) 12.02 (93.3) 7.53(95.2)
ZEN 10 1.22 (107.2) 2.52(104.9) 1.05 (105.3) 7.53(105.8)
50 1.39(101.9) 2.10(101.0) 1.46 (101.5) 1.60 (101.5)
100 3.84(109.8) 7.81(107.2) 7.46 (106.4) 6.25(107.8)
DON 400 2.25(107.6) 3.22 (106.4) 4.14 (105.2) 3.18 (106.4)
2000 1.12 (100.4) 2.23(98.5) 1.66 (98.7) 1.82(99.2)
100 3.36 (100.9) 4.18 (102.6) 3.63 (102.0) 3.54(101.8)
NIV 400 1.43 (107.0) 1.29 (110.1) 1.94 (107.7) 1.92 (108.3)
2000 0.51(103.2) 0.48 (103.8) 1.55(103.4) 0.96 (103.4)
50 2.26 (101.1) 3.87 (105.1) 6.62 (94.2) 6.25(100.1)
3-AcDON 200 1.39 (103.9) 1.15 (108.7) 1.90 (105.8) 2.38(106.1)
1000 0.79 (100.8) 2.51(107.3) 1.32 (105.4) 3.15(104.5)
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5. AATINAVDINITATIVNY (limit of detection, LOD) 11azUATIAAUDIN1TATIVIA (limit of quantification,

LOQ)

Tagf1 LOD ¥03@15 N INIF0510A10452 W19 0.125 (AFB1, AFB2, AFG1, AFG2)-12.5

(FusX) pg/kg 11ag A1 LOQ UA19YT£ 1 I19 0.625 (AFBI, AFB2, AFG1, AFG2) — 50 (DON, NIV, 15-

9
AcDON, FusX) pg/kg Aua19U Iag51eaz19ean1 LOD ag LOQ Vada13WHIIN¥051 17 ¥Ha a1u

M13199 6
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M31970 6 HaMSNAFIVVATINAVDINITATIINY (limit of detections, LOD) AZNANINATOUIAIINA

Y99IN13913393A (limit of quantification, LOQ)

LOD LOQ
Mycotoxin
Concentration (ug/kg) S/N Concentration (ug/’kg) %Recovery %RSD

AFBI1 0.125 96 0.625 95.2 11.9
AFB2 0.125 108 0.625 111.2 3.7
AFGl1 0.125 220 0.625 107.7 6.2
AFG2 0.125 104 0.625 96.7 9.2

15-AcDON 10 81 50 106.6 5.1

T-2 2 46 10 106.1 10.1

HT-2 5 96 10 90.4 18.9
DAS 2 46 10 107.8 7.7
NEO 2 273 10 103.0 6.0
OTA 2.5 171 10 86.8 9.3
FB1 9.375 178 37.5 87.3 12.6
FB2 9.375 294 37.5 87.2 8.5
FusX 12.5 42 50 97.7 3.5
ZEN 0.25 44 1.25 84.5 13.0
DON 10 33 50 105.7 5.8
NIV 10 26 50 104.5 4.7

3-AcDON 5 22 25 100.7 10.9

o a a 4
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asilmwamsnaaeg

T mseRasivnges 17 viia 1dun AFBI1, AFB2, AFG1, AFG2,FBI, FB2, OTA, T-
2,DAS, HT-2, NEO, NIV, DON, 3-AcDON, 15-AcDON, FusX t1a¢ ZEN ludnTnadmsudad Tagly
M35 UURI9619@20MATIA QUECKERS TA8I5 191nMTUTRI0619 (soaking) A8 1% FA uazdria
#1981 (extraction) 728 ACN Tagl4inae MgSO, tag NaCl 1un13 salting out 1183 clean-up #2981
&6 dSPE ¥iia C18 11n1dy "C-ISTD vosmsiiyanines 15 wia AewihFnszridromaiin
LC-MS/MS éﬁ%‘ﬁﬁ’wu16f7u”lﬁ’vi1umiﬁq%ﬁmm“l%’”lﬁ’maﬁ%mﬁammummwamﬁmwt’ﬂﬁﬂ
(SANTE/12682/2019, 2019) Taefsrannuuduvesnsminasguiiianuiluduasadmiv ArBI,
AFB2, AFG1 1182 AFG2 52 uanusudu 0.125-5 ng/mL @150 T-2, HT-2, DAS, NEO 118 OTA i
AN 2-80 ng/mL §115U DON, NIV, FusX a2 15-AcDON fianududu 10-400 ng/mL 11151
FB1 1@z FB2 in0undusd 7.5-300 ng/mL §19150 3-AcDON Hia i us 5-200 ng/mL wazdmia
ZEN fnnundudiy 0.25-10 ng/mL Taofiadulszans anduius (correlation coefficient, r) DYILHI
0.9962 (HT-2)-0.9996 (AFG1) AAmi 1au %recovery aj3zn314 70-120% A1auidios Tao %RSD
<20% A1 LOD 8g3¥H319 0.125-12.5 pg/kg A1 LOQ 98311 0.625-50 pg/kg Ay matrix effect1ng
%SSE 9g321719 80-120% AWAIGY AUNUAIAINGT) SIS E A aulunisaseBudy
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