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NMINAIUISNAGOUANT T-2 way HT-2 toxin lufeg1etnalng mewmata Liquid
Chromatography Mass Spectrometry (LC-MS) lngidenld SIM Mode (Selected lon
Monitoring) affasaeendludnilnadie 80% wmiuea uazvilsiuavide Immunoaffinity
Column (IAQ) wazvaasasnengmunsgulugae 5.01 - 1,037 lulasnusedns wuanden
dusyAvSandiunius (Coefficient of Determination, ) 8gj5¥Wi14 0.99994 - 0.99998 uaz
nsnaaeumefiegs Fortified Sample Wien %recovery agsening 89.82 - 106.31%
LagyNIMAdUMIBENATUANAMAINTIAR0E1 22137 oA %recovery BgTEnINg
79.47 - 96.71% VnuanIsAFUNUITIT IR Eiilaunsathlunageuauldlsveds e

19 hesnzsians T-2 wag HT-2 Tudeg1sdnlng sawmaiia LC-MS dalu
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Method Development for Simultaneous Determination of T-2 and HT-2 toxin

in Maize By Immunoaffinity Column (IAC) clean up with ESI-LC-MS
Kraiwut Nualkaw Witaya Sungthongu Kukiat Khamkhaw
Abstract

Method development for simultaneous determination of T-2 and HT-2 toxin
in maize was conducted using liquid chromatography mass spectrometry (LC-MS)
with selected ion monitoring (SIM) mode. Maize samples were extracted with 80%
methanol and purified using immunoaffinity column (IAC). The standard calibration
curves were evaluated over the concentration range of 5.01 — 1,037 pg/L with the
coefficient of determination (rz) were between 0.99994 — 0.99998 The developed
method was tested with a fortified sample that showed the %recovery were
between 89.82 - 106.31%, and was tested with the quality control sample from
FAPAS code 22137 that showed the %recovery were between 79.47 — 96.71% The
results showed that suitable for method validation for simultaneous determination

for T-2 and HT-2 toxin in maize with LC-MS.

Keywords: Fumonisins, LC-MS, Immunoaffinity Column, Maize
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ANSNRAIUIITIATIESTT-2 wag HT-2 toxin Tud1lng

faematia Immunoaffinity Column (IAC) clean up wag ESI-LC-MS
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T-2/HT-2 iuansfivanidendsgnasnddaedesmsena Fusarium wanidiosnszga
Tn&fes Tnedeswnaniannsamiydulnliflugungiifudnlusuisgansn 30 asm
walea uavansiwvanidwmaregunmdnilaenss lsawiz T-2 toxin Aiinisuuteu

Wigs 1 - 3 ppm wdswalndnitnihe wWisnvedld ag v dwminanas

T-2 and HT-2 mycotoxins are produced by Fusarium and other mold species

that can commonly attack grains and can grow at temperatures from slightly above
freezing to about 86 °F (30°Q). All domestic animals are susceptible to injury by
dietary intake of T-2 in the range of a few ppm. In poultry, feed contaminated with
1.0 to 3.5 ppm of T-2 has produced lesions at the edges of the beaks, abnormal

feathering in chicks, a drastic and sadden drop in egg production, egg with thin shells,

reduced weight gains, and mortality. (VICAM, 2018.)
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1. ¥1ATING

ASHAILITNAEDU T-2/HT-2 Toxin tudnlwe aewalda LC-MS

HSulnvay
1. weIne) d0nog UnIneAansgIuIYyNITRLAY
2. wglnsidl w7 Uninemansufinnig
3. Weiegshi 119 UnInemansnIsunme

2. InQUszasA

WDAATIZANSRWINNYDT) T-2/HT-2 Toxin tudlne arewmada LC-MS

3. VUL
IFiesgviUSnaasien@esingy T-2/HT-2 Toxin  lutmilne  uazieSey

feg19mgwatla Immunoaffinity Column (IAC) A519iAR38LAT8Y LC-MS

4. Uszlgvinlasu
L8 Nanunsadnseiusinaasivan@esingy T-2/HT-2 Toxin Tudilwa ¢7e

wada LC-MS wazinldlglunisnaasuanuldlaveadisiwsizvsall

5. \n3esilouas Taginenaans
5.1 \3esile

5.1.1 1A384 LC-MS 80 Agilent Technologies u 1260 Infinity
5.1.2 \nvestslylilmatdion 3 sumis 8o Mettler Toledo Ju PG603-S
5.1.3 ypdusegnedvie WARING Ju HGB2WT wieln
5.1.4 Vortex Mixer 8%a Genie U Genie 2
5.1.5 Micropipette 9u%m 10 — 100 uL
5.1.6 Micropipette 92U % 500 uL
5.1.7 Micropipette 9u% 100 - 1,000 uL
5.1.8 Micropipette 9u1% 1,000 - 5,000 ulL
5.1.9 Disperser fva Genius ju Simplex ¥u1% 50 mL
5.1.10 130 Ultra sonic 8%e Branson ’iiu 8200

5.1.11 Yunsesansavate Biie EYELA fu A-25



5.2 a13LAL/a15HIN Y

5.2.1 Acetic acid HPLC grade

5.2.2 Methanol AR #38 GR grade

5.2.3 Methanol HPLC grade

5.2.4 NaCl AR %38 GR grade

5.2.5 Standard T-2 Toxin &%a Biopure Lot:

5.2.6 Standard HT-2 Toxin % LGC Lot: L15444H

5.3 gunsal

18.5 LYURALUAT

5.3.1 Column Inertsil C18 2.1 x 150 mm. 5 um.

5.3.2 {uiansiifienudunulsitiosnd 18.2 Q (Deionized water)

5.3.3 FouAnans

5.3.4 Syringe Filters ¥u1@ 0.45 um ¥ia Nylon

5.3.5 N3I8NIVIA1TALAE VUM Polypropylene

5.3.6 waeAiuATd vila Polypropylene ¥u1a 50 Aadans

5.3.7 n3¥A19NI8Y Whatman No. 4 #3elflgumin aunaiduriuaugnans
5.3.8 Rack d1Suneviaenlduailag

5.3.9 Glass Micro-fiber filter 4u1n 1.5 lulasiuns wIaLieuLmii
5.3.10 Disposable Syringe wana@nvfialaifiiuduvuin 10 Naddns
5.3.11 Clamp wSouw18a %5999 hand pump

5.3.12 Vial HPLC w3ousuag Septum

5.3.13 Aluminium foil

5.3.14 Immunoaffinity column T-2/HT-2 HPLC, %8 VICAM
5.3.15 Cylinder au1a 10, 50, 1000 Hadans

5.3.16 Beaker ¥u19 250 Uadang

5.3.17 Volumetric Flask vu1@ 5, 10, 50,100 1adans

5.3.18 Disposable Cuvettes

5.3.19 97 Duran W3aurwnasldmsuld Mobile Phase



6. A5AAUNT

6.1 NadevanMeiivinzandmiuniswendiemain Liquid Chromatography
Mmsm’m’i’maﬁﬁm'ml,%asw T-2/HT-2 Toxin fauwlasann (Gottschalk C, 2007) iag
(Lattanzio V., 2007)

6.2 VedoUANTIEINzALd T UATemTITR Mass Spectrometer Tuns
529 3RENTAEINTD5T T-2/HT-2 Toxin fiaudasann (Gottschalk C., 2007) wag (Lattanzio
V., 2007)

6.3 NAAUAS1Y Standard Calibration Curve suaqmsﬂwmm?gasw T-2/HT-2
weue 8 sreunudTuazhlUnTsiaeies LCMS thituilléns vl wazaududy
TUadn9 calibration curve e r° (Coefficient of Determination) Tagan ¢ > 0.995 (AOAC,
2016) MRS 1

AN9199 1 LanaT9A NI TNTURTgluNSNaaaUaN SR wINIBSY T-2/HT-2 Toxin

Compounds Concentration ranges (ng/mL)
T-2 5.18 - 1,037.0 (5.18, 10.37, 20.74, 51.85, 103.7, 207.4, 518.5, 1,037.0)
HT-2 5.01 - 1,002.0 (5.01, 10.02, 20.04, 50.1, 100.2, 200.4, 501.0, 1,002.0)

6.4 NAADWAIBUAIBE19U1NA (Blank Maize) TuMInTIInaNsRvandesn T-
2/HT-2 toxin aawuasain AOAC Official Method 2001.04, 2016 (AOAC, 2016) e?faﬁ%’jumau

[

&
PNU

Fafoe13 25.0 ¢ + Sodium chloride 1 g Tu Erlenmeyer flask au1m 250 mL
N%
Wiy 80% Methanol 100 mL wenduian 30 Wi
N%
NDIMIBNTEAIBNTBUUDS 4
N%
713 dilute fegs ludndiu 1 : 4 a2e DI water
N%
NIOINILNTEANENTDY GF/A

N2

Load $19819 10 mL 814 Immunoaffinity Column T-2/HT-2 HPLC



87908 DI water 10 mL 2 A59
Flute column @28 100% ACN 1.5 mL
Evap uag Make volume #1178 Mobile phase 1.5 mL
N509KU Syringe Filters WA 0.45 um w1l Nylon
AnziFeA3es LC-MS
6.5 neaau Fortified Sample IngfinansuInsgIu T-2/HT-2 toxin adlu
fogetnalneg Tidanududuaes T-2/HT-2 toxin usazvilawindu 40 lulasniudenlansy
WAETINNISISENAIDE1RINTE 6.4 LazUselluUssansnInuesionngaulanal %Recovery
Tnorillddesegszning 60 - 120% (European Commission EC. 41/2006, 2006)
6.6 NAADUFIBE1991989 (QC Sample) SWa 22137 Uagyinn1sLAToNAIDYNS
mude 5.4 uarUssdiulszavEnmuesisnaaeuanan %Recovery lnoaillddesegsyning
60 - 120% (European Commission EC. 41/2006, 2006)

7. NANSNAABY
7.1 NANISNAADUAN MM AUAINSUNISHENANSAWAINNBSY T-2/HT-2 Toxin

A2 Liquid Chromatography AU 2 wae gﬂﬁ 1

A15199 2 wang LC Conditions @suI@sIziaIsiwaIndiasn T-2/HT-2 Toxin tagld

AaNY Inertsil C18 2.1 x 150 mm. 5 um.

Parameters Values
Mobile phase MPA = 1 mM Ammonium Acetate with 0.5% Acetic acid in H,0O
MPB = 1 mM Ammonium Acetate with 0.5% Acetic acid in MeOH
Elution mode Isocratic elution with 65% MPB
Flow rate 0.25 mL/min

Column temperature 40 °c

Injection volume 20 uL
Run time 10 min
Retention time (min)  T-2 = 5.686, HT-2 = 4.129




MSD1 TIC, MS File (C:\CHEM32\2\DATA\S91216HT-2_T-2591216T-2_HT-2 2016-12-16 11-23-27\STDMIX 5 PPB.D) ES-API, Pos,
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SUT 1 uans Total lon Chromatogram (TIC) Wesansfiwannidiesn T-2/HT-2 firandadu 5
ng/mL

7.2 fansnndeuanMeiiingauUes Mass Spectrometer Tunsiiasigiansiy
NRBIT T-2/HT-2 $um157199 3

AN97 3 LAASENZTIMNIZEUVDY Mass Spectrometer

Parameters Values
SIM mode (m/z) T-2 [M + NH,] = 484.20
HT-2 [M + NHg]" = 442.20
ESI source Positive mode
Dwell time 290 msec
Drying gas 13.0 L/min
Nebulizer pressure 60 psig
Dry gas temperature 350 °C
Capillary voltage (+) 4,000 V
Fragmentor T-2=95V,HT-2=90V

7.3 HAN1SNAABY Standard Calibration Curve ¥83a3RWAMNAIDIINGH T-2/HT-2
MUMST 4 wag U 2-3

A135199 4 LLﬁﬂQNaﬂ’]iﬂﬂﬁaULLaﬂﬂﬂl']ﬂ’J’]llLﬂu%ﬂ%iﬂ%ﬂﬂﬂﬁiﬂ@?ﬂﬂL%E]'i’] T-2/HT-2

Compounds Slope Intercept ¢

T-2 2528.14380 -5056.93333 0.99998



HT-2 922.73350 -2298.47919 0.99994

22@;: T-2 at exp. RT: 5.686
' ] 8 MSD1 TIC, MS File
2E6 - Correlation: 0.99998
. Residual Std. Dev.: 5912.79190
1.5E6 7 Formula: y = mx + b
] m:  2528.14380
186 b: -5056.93333
7] 6 .
500000 ] s x: Amount
:’4 y: Area
0 ey ey
0 500 1000
Amount[ng/mlL]

U7l 2 wans Calibration curve vos T-2 fissdupudiudy 5.18 - 1,037.0 ng/mL

v

Area | HT-2 at exp. RT: 4.129
] 8 MSD1 TIC, MS File
€00000; 1 Correlation: 0.99994
&G0 ] Residual Std. Dev.: 3626.84798
1 7 Formula: y = mx + b
400000_' m: 922.73350
] b -2298.47919
200000 ° x: Amount
5245 y: Area
0 L e S
0 500 1000
Amount[ng/mL]

g'ﬂﬁ 3 wans Calibration curve vas HT-2 fissfupnududu 5.01 - 1,002.0 ng/mL

7.4 HavaaaudnIlng (Blank Maize) mum1s1ei 5 waggui 5

d' £ 1 ¥ .
A15199 5 LARINANISNAFBUAID81991lnA (Blank maize)

Compounds Result (ug/kg) S/N

T-2 - -

HT-2 - -




T MSDT TIC, MS File {CACHEMIZZDATASET124HT-2_T-2\861124T-2_HT-2 2016-11.24 15-30.00 BLANK CAT FEED1D)
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sUfl 5 uana Total lon Chromatogram (TIC) Tusfaaens Sample blank w83an35fiwaINiTeT
T-2 wag HT-2 toxin

7.5 Hannaey Fortified Sample AmA13137 6 waz gﬂﬁ 6

A1997 6 LanINANIIVAABU Fortified sample

Compounds Fortified conc. Results (ug/kg) %recovery
(ug/kg)
T-2 41.48 37.26 89.82

HT-2 40.08 42.61 106.31




MSD1 TIC, MS File (CA\CHEM322\DATA\SS1124HT-2_T-2\591124T-2_HT-2 2016-11-24 15-30-00\SPMIX 40 PPB1.D)
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5Ufl 6 uana Total lon Chromatogram (TIC) Tusfieens Sample blank w8ansfiwaINiTes
T-2 uay HT-2

7.6 HAMIMARDUMIBENIE198 (QC Sample) 39 22137 AuAs 97l 7 wag U7 7

A19199 7 uanINan1Iagau QC Sample

Compounds Fortified conc. Results (ug/kg) %recovery
(ug/kg)
T-2 224 178.03 79.47

HT-2 362 350.12 96.71




MSD1 TIC, MS File (CACHEM32\2\DATA\591216HT-2_T-2\881216T-2_HT-2_2 2016-12-16 15-1548\PTFAPAS221371.0) ES-API, Po
s &> o )
] - A - N
35000 EIS }g:“
o

25000 —
20000 —

15000

10000

—w

T T T T T T T
1 2 3 4 5 (] 7 8 9 miry

gil‘ﬁ 7 wand Total lon Chromatogram (TIC) Tugiaeeine QC Sample (22137) ¥04a159wan
o1 T-2 uae HT-2

8. ayUNanN1INAaDY

7.1 HANIVAADULWRLANTINATEIU T-2 Wag HT-2 Aseduaanuidudu 5.0 - 1,000
ng/mL tluadns calibration curve Aeldanmeszuuipaes LC-MS Filgwaunduiiu tden
= 0.99998 d WU T-2, r° = 0.99994 d1w¥u HT-2 FafiAnannnin 0.995 (AOAC, 2016)

7.2 wan1svageu Sample blank Tagldsieg19919150a7 (cat feed) Wuln fega
lawuUSinuansie T-2 tag HT-2

7.3 nan1svageu fortified sample lagnsidnasie T-2 = 41.48 ug/kg way HT-2
= 40.08 ug/kg ﬁ?u iﬁmamimmaaﬂﬁﬂﬁ T-2 = 37.26 ug/ke (%recovery = 89.82) uay
HT-2 = 82.61 ug/kg (%recovery = 106.31) %recovery filgvisnun agluwnasi 60 - 120%
(AOAC, 2016)

7.4 wan13Adeu QC Sample $Wa 22137 Animal Feed 7ifidn Assign value ves

ansiwaNiesn T-2 = 224 ug/kg Lag HT-2 = 362 ug/ke ATANUUINIU T-2 = 178.03 ug/ke



(%orecovery 79.47) wag HT-2 = 350.12 ug/kg (Y%recovery 96.71) R %recovery aqwlummﬁﬁ
60 — 120% (AOAC, 2016)
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AR susatuaylned e adeuAun AL UAde voreunn wilwlsa
$15dlena HeienTsEtinesIvEeUAMAINEUAUART WisanEns Weeu Wivhngu
yvEUAMANDIMSER Mnganlimuuzihlumsiamuaznaaounuildliveisine

a wa

AMAINDIMTFRT druuTmsInnsvieslfUAnshanliuaudanian gunsal Tlunisudfau

WAZAMNANUTIYINE WAz WAL (ENTRYANTDTY) NGUATIIABUAMAIND M THRINYIY
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VICAM T-2/HT-2 HPLC Instruction manual. (2008) T-2/HT-2 HPLC procedure For Cereals.



