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0.995 drunsnageuAMsAUNG Tdnantsnaaou el 8171 1 39.6294 ng/mL (%recovery
= 99.07) WaEdi 2 40.0215 ng/mL (%recovery = 100.05) R %recovery ﬂgwmagﬂu
et 80 — 120%
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Method Development for Determination of Deoxynivalenol (DON) in Corn by
LC-MS/MS

Kraiwut Nualkaw Kukiat Khamkhaw

Abstract

Development of test methods DON in Corn by LC-MS/MS aims to study
optimize HPLC conditions and Mass Spectrometer Parameter for reach the good peak,
retention time, linearity of calibration curve and %recovery. This study used DONTest
HPLC (immunoaffinity column; IAC) as clean-up. The study results showed that
standard solution with different concentrates 5.0 - 40.0 ng/mL (5.0, 10.0, 20.0, 40.0,
100.0, 200.0, 400.0) to create calibration curve, so result r? = 0.99994 and recovery
percentage testing results showed 99.07% and 100.05% these are accepted in range
80 - 120%

Keywords: DON, Immunoaffinity column, Corn
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Deoxynivalenol (DON) n3efisentuludndenilsin Vomitoxin uasusznaums
1ATTNIN epoxy-sesquiterpenoid aglungu Trichothecene type B Faduasuszneuni
wfingunildluasfivanidos  (mycotoxins)  a¥ulnedenaneius  Fusarium
graminearum  War  Fusarium  culmorum  Wesuwanbannsaduiieuldndluiivuas
HARAMTINAY LU 41EE visiad 91lem 91lsd wazdnlne Wudu Tnesssuvnfuda
DON Huansiuiinelifnnssudenisdansedlusiu (protein synthesis inhibitors) an
RIINTTUNIABLAIUUNYEA WU tryptophan wananil  DON wagansiwlungy
trichothecenes Bnvianesadsdsualinisgaiuarsewnsludldanadiddngae failuuyyd
g9laifisre91u31 DON 1Wuaisneueise (carcinogen)

Tudruvesuadn fagnuindn fagflenmislilesnewns vntinan

H

AN 1 TAs9as19n1aedvas DON
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1. ¥alAs9Ng
ASHAILIIDATIEY DON Tutilng a2e3s LC-MS/MS

HSulnvay
1. wglnsdl WA Inmeneansufunanig
2. Weiigsh 919717 InTneemansnisunng

2. InqUszasA
WDAATIEYANSNWINNTDT1 DON Tudnlng Ae3s LC-MS/MS

3. Yauu1Y
TamsermUsuIuasieaNMas19an DON Tudlng wazwsaumiaeg1anie
wiatla Immunoaffinity Column (IAC) A52191AMELATES LC-MS/MS

4. Uszlgminlasu
PS5 RaNsO P IINUSINUENS AN 831389 DON Tutnlnm sremeda LC-MS
wazthllglunsveaeuenultlavedisiwszisnald

5. \n3asilouasTaginenaans
5.1 1304ile
5.1.1 1A384 LC-MS/MS 8% Sciex QTRAP 5500
5.1.2 in3esdslifimadion 3 duwis 8o Mettler Toledo $u PG603-S
5.1.3 1383 Centrifuge B%o Hanil §u Combi 514R
5.1.4 Vortex mixer 8% Genie Ju Genie-2
5.1.5 Micro Pipette 91U 2 - 20 pL
5.1.6 Micro Pipette 9u1m 10 — 100 pL
5.1.8 Micro Pipette 9u7% 100 - 1,000 pL
5.1.9 Micro Pipette 9w 500 - 5,000 pL
5.1.10 Dispenser 4119 100 mL
5.1.12 1304 Ultrasonic 8518 WIGGENS §u UA22MF-D
5.1.13 Yunsesansavans B EYELA u A-2S

5.2 d@5iAl/a150n5g

5.2.1 Methanol HPLC grade Tdd@msuinias Mobile phase
5.2.2 Ammonium acetate

5.2.3 inaavisiiannuiunulitiosndi 18.2 MCY -cm
5.2.4 ldoulalasiaunrsusiun (NaHCOs), AR %30 GR grade
5.2.5 arsazanelafsulalunaslss 5%

5.3 gunsal
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5.3.1 Column HPLC Cig 3 pum UM 3.0 X 150 daduns, Shimadzu Shim-pack
HR-ODS

5.3.2 Erlenmeyer Flask 9u1m 125 wag 250 mL

5.3.3 Foufnais

5.3.4 NTIENTIATALANY

5.3.5 yapAdun3idviln Polypropylene au1m 50 mL

5.3.6 N3¥AYNTDY Whatman no.4 viseiiguiin vuinidusuaudnans 18.5 cm.

5.3.7 Rack dwSuneviaenduniig

5.3.9 Syringe Wana@RnUUA 3 war 10 Aaaans vialudwady

5.3.10 Syringe Filters ¥1a Nylon 917% 0.20 um

5.3.11 Clamp wieuwsa %3990 hand pump

5.3.13 Immunoaffinity column DONTest HPLC 8o VICAM

5.3.14 Vial HPLC w3ousuag Septum

5.3.15 NFEUBNANUUIA 50, 1000 mL

5.3.16 Untnasvun 50, 1000 mL

5.3.17 Volumetric Flask 9u1@ 5, 10, 50, 100, 500 ez 1,000 mL

5.3.18 920 Duran wiauenduadmiuld Mobile Phase

5.3.19 Disposable Cuvettes

5.3.20 Vial vu1m 1.5 mL

6. on1sAaiueu
6.1 WNAdaU
Fagegetalng 25 g
afmsnog1adeti DI water 100 mL

\J

NI9IIUNITLATBNTONUDS 4
Udae buffer solution lu DONTest HPLC @anaumisn
91NUUHIY DI water g DONTest HPLC 1 mL
ABYAAMIBE199INTBIUH1Y DONTest HPLC 1 mL

\J

a1992811 DI water 5 mL

\J

Elute column MeOH 2 mL
WlUsemeusiadewedes Nitrogen Evaporator
USuUsuns (make volume) A Mobile phase 1 mL
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Pluanea3es LC-MS/MS

6.2 @nENmINzaudnsuUAIaa LC-MS/MS

HPLC Conditions
Mobile phases:
MPA: 1 mM CH3COONHg with 0.5% CH3COOH in DI water

MPB: 1 mM CH3COONH,4 with 0.5% CH3COOH in MeOH
MP: 1 mM CH3COONH,4 with 0.5% CH3COOH in 40% MeOH

Flow rate: 0.4 mL/min

Inject volume: 5uL

HPLC Column: Shim-pack HR-ODS 150 x 3.0 mm 3 um
Column temp: 40 °C

Run time: 15 min

A1957°97 1 uanslusunsun1sUSu mobile phase Wuu gradient

Flow programs

No. Time Flow (uL/min) Mobile Phase A Mobile phase B
1 0.4 45 55
2 3.00 0.4 45 55
3 6.50 0.4 20 80
4 10.00 0.4 20 80
5 11.00 0.4 45 55
6 15.00 0.4 45 55

A13°9% 2 wansAsng o NlElun1TIATIEENTieaINTes) DON

Mass Spectrometer conditions

Mode: MRM (Negative)

Q1 Q3 RT DP EP CE CXP
355.30 59.00 2.46 -58.68 -4.79 -20.37 -17.09
355.30 295.00 2.46 -58.68 -4.79 -13.84 -8.34

6.3 N1381339d9U Chromatogram Wag Retention time
N15AAANTUINSFIULIDER chromatogram Wag retention time 7ignAed
6.4 NM3@319 Standard Calibration Curve
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yhnsweumsazaneansgunaditudus 5 - 400 ng/mL (5.0, 10.0, 20.0,
40.0, 100.0, 200.0, 400.0) &1 A1579% 3 Tagld 1 MM CHCOONH, with 0.5% CH3COOH in
40% MeOH 1Husvhazans wazihlUa$adu Calibration curve Tnewflofuane 2 >
0.995

6.5 NAABUNN Y%recovery

¥ms spike @siiwanies1viln DON aslufoerednlng fiszsunnududu
40 ng/mL \ilenageum %recovery AusipsogluLnausi 80 — 120%
a5197 3 uanarrseuuduillunsnegevasivaIni@esn DON

Compounds Concentration ranges (ng/mL)
DON 5.0 - 400.0 (5.0, 10.0, 20.0, 40.0, 100.0, 200.0, 400.0)

7. HANTINAADY
7.1 Chromatogram &g Retention time
ﬁwmswmaaumiﬁmmﬁmmgmﬁizﬁummL%’u%’u 40 ng/mL (Level 4) Lﬁa@
5U$19%84 chromatogram Wag retention time (RT) wansnaasuwuing RT # 2.46 w1l

DON DON
355.3/59.0 355.3 /295.0
Ted i
Ged 1 1.0e5 4
= Hed + =
- 4e4 - -
£ 3e4 ] £ 5084
2ed
Ted -
Ded - 0.0el -
25 25
Tirme, min Tirme, min

AN 2 waAs Chromatogram Wag Retention time Y09a15¥A1NLA951%1A DON

7.2 MIsnAgeuas1e Calibration curve
Regression Equation: y = 13420.47150 x + 16303.88932 (r = 0.99997) (r* = 0.99994)
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# Standard
O Exel. Standard

5.0e6
4.5e6
4.0e6
3.5e6
3.0e6

Area

2.5e6
2.0e6
1.5e6
1.0eb
5.0e5

0.0e0

50 100 150 200 250 300 350
Concentration (ppb)

AN 3 wang Calibration curve U89aNsA®ANLYD51TUA DON

MNMINAFaUaTA calibration curve tngldAndildannisdnansuinsgiuey
WUTURAIA 5 - 400 ng/mL (5.0, 10.0, 20.0, 40.0, 100.0, 200.0, 400.0) SIUNIEY 7 A WU
A1 17 = 0.99994 Faunndn 0.995 FuiianunsatlUlddu calibration curve 1ot

7.2 N1NAEHdU Yrecovery

Results Table

Sample Name Sample Type Component RT Cal. Conc. Peak Area (cps) IS Area (cps) ‘Area Ratio SN Ratio Accuracy (%) MRM Ratio MRM Ratio
Name {min) {ppb) {Pass/ Fail)

Blank Unknown DON_1 23 <0 4321.2 N/A N/A 10.7 N/A

DON_2 - 4748.5 - N/A 13.0 1.099 Fail
SPLV4_1 Unknown DON_1 25 39.6294 548149.1 N/A N/A 112.2 N/A -

DON_2 - 3418014 E N/A 117.7 0.624 Pass

SPLV4_2 Unknown DON_1 25 40.0215 553410.9 N/A N/A 105.9 N/A

DON_2 - 344063.4 B N/A 118.8 0.622 Pass

M919ft 4 wannan IAdeUaNsivaNTeswEin DON
IINNINAGOUNT Yrecovery MENITANA15HINSFIU DON asbuludiog1atrilng
dmSunmsn (infant Corn) fiszsumnandadu 40 ng/mL $1uau 2 Srldnadsil et 1 39.6294
ng/mL (%recovery = 99.07) WaZET 2 40.0215 ng/mL (%recovery = 100.05
39 %recovery 1098 19AIUANTIADS agluinauel 80 - 120%

8. @jUnan1innaas

MNMIneaesain calibration curve Meldan1igszuuATos LC-MS/MS fiviaun
Futhy Ienns8nansanmsgIu DON 1w 7 sefuamududu daus 5 - 400 ng/mL (5.0, 10.0,
20.0, 40.0, 100.0, 200.0, 400.0) ng/mL &A1 ? = 0.99994 FsdiAwnn31 0.995 awsa
U161 8u calibration curve 1

N1SVAABUMI Y%recovery funTiANa1TNImsgIu DON adluluog1atdlng 7
sedupududu 40 ng/mL wuin l§Aads Y%recovery = 99.56 %qagﬁlul,ﬂmsﬁmiaau%uﬁ
80 — 120%

MsWRLIIEAAT Y DON ludnalng ¢e3s Le-Ms/MS adsil Iikantsvnaeudi
Gulumainasifsuaynedne anunsathluldvihaeu DON Tudmneldiduesisi uaziledu
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msuAuTulalunan1sneasu Asazinisneasuanultlavesisnagsu (method
validation) 354se

9. LANETDNBY

AOAC (2016). Appendix K: Part I: AOAC Guidelines for Single Laboratory Validation
of Chemical Methods for Dietary Supplements and Botanicals.VICAM. DONTest
HPLC & DONTest WB,Instructio Manual.2018.
https://en.wikipedia.org/wiki/Vomitoxin
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