ANSNAIUITIATIZH Aflatoxins Tud1alne aae3s LC-MS/MS

Insqdl waav Ainesh 91917

AMSHAUNITIATIEY Aflatoxins (B, By, Gi, Gp) Mdilwe eaeds LC-MS/MS 1Ju
MIANIMAN1IETNIvaNTeIsyUU HPLC WAz S¥UU  Mass  Spectrometer ol
retention time JU3svesfia uludanududunss (inearity) ¥e9 calibration curve uazan
YopavusansAundu  (%recovery) nsinwtmuniivaaeulundiildld  AflaTest HPLC
(Immunoaffinity column; IAC) Tun1s clean-up

INNNINAFOUNMN retention time (RT) wu1n Aflatoxin B, = 5.86, Aflatoxin B, = 5.19,
Aflatoxin G; = 4.42 wag Aflatoxin G, = 3.88 @aun1snagauAIduEUASe (linearity) lana
r ﬁﬂ‘ﬁ Aflatoxin By = 0.99900, Aflatoxin B, = 0.99906, Aflatoxin G; = 0.99882 way Aflatoxin
G, 099768 wuimiometdialitesnin 0,995 aunsailUldlunsnsivaeuliinames
Aflatoxins 1§ @iunsvnaeuipeasuesn1sAunau (%recovery) wuin Aflatoxin By 2.0922
ng/mL (104.61%), Aflatoxin B, 2.3205 ng/mL (116.02%), Aflatoxin G; 2.1874 ng/mL
(109.37%) ua Aflatoxin G, 4.7151 ng/mL (94.30%) daviaviain %recovery agluinasigausui
80 - 120%

ANEN ”sy: eNaIMaNTu, Immunoaffinity column, SRS
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Method Development for Determination of Aflatoxins in Corn by LC-MS/MS
Kraiwut Nualkaw Kukiat Khamkhaw

Abstract

This study for development of test methods Aflatoxins (Bs, B,, Gy, Gp) 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 for any
type of Aflatoxins. This study used AflaTest HPLC (immunoaffinity column; IAC) as clean-
up. The study results showed that standard solution with different concentrates 0.125 -
20.0 ng/mL to create calibration curve, so result r? = 0.99848 for Aflatoxin By, 0.99906 for
Aflatoxin B,, 0.99882 for Aflatoxin G; and 0.99768 for Aflatoxin G, and recovery
percentage testing results of Aflatoxin By, By, G; and G, are 104.61%, 116.02%, 109.37%
and 94.30% respectively these are all accepted in range 80 — 120%

Keywords: Aflatoxins, Immunoaffinity column, Corn
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ANUAINTO wazAUwiuEaTignluasliifie Mass Spectrometry

1. YBIATINS
ANSHAILIITAATIEN Aflatoxins Tud1Ing eeas LC-MS/MS

K3uknvau
1. wiglnsdl wimen Unaneeansufianig
2. Wi 91917 UnAneneansnIsunme

2. InQUszasA
WDALATIZRANTREAINTDIT Aflatoxins Tug1lwe f2e3s LC-MS/MS

3, YaUVIY
T9hATEmNUS LN Ua1sRYANTBIIYEA Aflatoxins TUU1ILNA LALIASUUFIDE19IAY
wAtiA Immunoaffinity Column (IAC) #5997AA18LA389 LC-MS/MS

4. Yslgvinlasu
oS NanunsamseivnUSunaansiwnN@as1wde Aflatoxins Tudmlna sewaila LC-MS
vazin Ut lunsneaeuaultlavedsimszisald
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5. \n3asilauas YaginenAans
5.1 1A304il
5.1.1 1389 LC-MS/MS %o Sciex QTRAP 5500
5.1.2 \3estluliimaden 3 dumis 8o Mettler Toledo Ju PG603-S
5.1.3 1A309 Centrifuge 8% Hanil $u Combi 514R
5.1.4 Vortex mixer 8%o Genie ':;'u Genie-2
5.1.5 Micro Pipette 9u % 2 - 20 pL
5.1.6 Micro Pipette 917% 10 — 100 pL
5.1.8 Micro Pipette 9u1% 100 - 1,000 pL
5.1.9 Micro Pipette 9u1% 500 - 5,000 pL
5.1.10 Dispenser 1119 100 mL
5.1.12 1304 Ultrasonic 858 WIGGENS §u UA22MF-D
5.1.13 Junsesansazany B EYELA qu A-2S

5.2 #19LAsl/H153In Y
5.2.1 Methanol HPLC grade Tddmsuin3su Mobile phase

5.2.2 ddavisidaudunulsidesnd 18.2 MO -cm
5.2.3 lgneulalasiauaisuoiun (NaHCOs), AR 38 GR grade
5.2.4 ansazangladvulalinanlss 5%

5.3 gunsal

5.3.1 Column HPLC Cyg 3 um 2u1m 3.0 X 150 Hadunas, Shimadzu Shim-pack HR-
ODS

5.3.2 Erlenmeyer Flask 29U 125 wag 250 mL

5.3.3 FOUANAT

5.3.4 NTIUNTOIAITAYANY

5.3.5 napadunsiidvila Polypropylene wunm 50 mL

5.3.6 NT¥A8NTDY Whatman no.4 visaiiguin vuiadusugudnans 18.5 cm.

5.3.7 Rack dSuneviaenidunsiag

5.3.9 Syringe Wan@RNwWIA 3 Way 10 dadans wialddmidy

5.3.10 Syringe Filters v¥iia Nylon ¥u1a 0.20 um

5.3.11 Clamp RCTATR vﬁasqﬂ hand pump

5.3.13 Immunoaffinity column AflaTest %o VICAM

5.3.14 Vial HPLC w3auruag Septum

5.3.15 N3zUINANIUIA 50, 1000 mL

5.3.16 UnLnasuua 50, 1000 mL

5.3.17 Volumetric Flask au1m 5, 10, 50, 100, 500 wag 1,000 mL
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5.3.18 ¥7¢ Duran Wiaunnasdmsuld Mobile Phase
5.3.19 Disposable Cuvettes

5.3.20 Vial 9u1m 1.5 mL

5.3.21 n3gM19nIas Glass Microfiber GF/A

6. A5n13ALHUU
6.1 WVNAdOU
Fagogradnilng 25 ¢ + NaCl 5 ¢
ainFee1998 70% MeOH (MeOH:DI)
WEIUIU 30 W

\J

NT99PNUNITEANBNTOIUDS 4
Dilute #0819078 DI water 1:2
NIDIABNTEAIENTDI Glass Microfiber GF/A

\J

N1U AflaTest Column 10 mL

\J

&9 Column #ne DI Water 10 mL 2 a%s
Flute Mg MeOH HPLC 1 mL
W DI aghulu Eluate 1 mL (USunmssau 2 mL)

\®

PlUangeasas LC-MS/MS

6.2 aneianzandmsuases LC-MS/MS
HPLC Conditions

Mobile phases:
MPA: 1 mM CH3COONH,4 with 0.5% CHzCOOH in DI water

MPB: 1 mM CH3;COONH, with 0.5% CH;COOH in MeOH
MP: 1 mM CH3COONH,4 with 0.5% CH3COOH in 40% MeOH

Flow rate: 0.4 mL/min

Inject volume: 5ulL

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

Run time: 15 min
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A19199 1 uanslusunsun1sU5u mobile phase wWuu 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

M99 2 UAAIAIANY 9 NIElUNITIATIZRENTRYINTOTT Aflatoxins 119 4 wiln
Mass Spectrometer conditions
Mode: MRM (Positive)

ID Q1 Q3 RT DP EP CE CXP
AFB1 1 313.0 269.0 5.87 86 6.20 41.92 17.48
AFB1 2 313.0 214.0 5.87 86 6.20 48.00 20.44
AFB2 1 315.0 259.0 521 91 5.07 38.26 18.15
AFB2 2 315.0 287.0 521 91 5.07 51.03 17.67
AFG1 1 329.0 243.0 4.43 86 7.7 36.69 21.82
AFG1 2 329.0 200.2 4.43 86 777 53.44 11.13
AFG2 1 331.1 245.1 3.89 111 3.87 40.56 21.10
AFG2 2 331.1 189.0 3.89 111 3.87 55.61 13.11

6.3 N1393398@U Chromatogram Wag Retention time

ﬁﬂmiammimmgmlﬁaa chromatogram Wag retention time ﬁgﬂéfaﬂ

6.4 N15@3519 Standard Calibration Curve

yhmswsELEsaraEIAsTINAARITUR R 0.125 — 20.0 ng/mL (0.125, 0.25,
0.5, 1.0, 2.5, 5.0, 10.0, 20.0) §1 A19197 3 Taeld 1 MM CHiCOONH, with 0.5% CHsCOOH in
40% MeOH Husvnazans waviiluadradu Calibration curve Taeilafuiaen r# > 0.995
Jeazdonveusula

6.5 NAFADUNN Y%recovery

N3 spike dsfvaniesviin Aflatoxins 11 4 iin asluiegredilng lusze
Adudy 2 ne/mL dwsu Aflatoxin By, By, G ka2 5 ng/mL dm3U Aflatoxin G, tievaday
¥1n %recovery dasfpsagluinausi 80 - 120% Feazanunsaseniuld
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AN5199 3 LANITI9ANUTUTUATTIUNSNAADUAITNEAINIDIY Aflatoxins

Compounds

Concentration ranges (ng/mL)

Aflatoxin B,
Aflatoxin B2
Aflatoxin G1
Aflatoxin G2

0.125-10(0.125, 0.25, 0.5, 1.0, 2.5, 5.0, 10.0)
0.125-10(0.125, 0.25, 0.5, 1.0, 2.5, 5.0, 10.0)
0.125 - 10 (0.125, 0.25, 0.5, 1.0, 2.5, 5.0, 10.0)
0.25-20(0.25, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0)

7. NANITNNADY

7.1 Chromatogram &g Retention time

INNINAFBUNIIANATUINTTIUNTEAUANTNTY 2.0 ng/mL dm3Tu Aflatoxin By,

B, Gi @ Aflatoxin G, 9e8AaNUIRIFIUNTEAUANUTNTY 2.0 ng/mL lnglananisnagdeu

JU9U830N Uag RT A9 Amd 2

5000 4

4000 4

Intensiy

1000 4

3000 -

2000 4

1 5.86

6.0
Time, min

(System Suit_1)

Aflatoxin B; RT 5.86

7000 4
6000 -
5000
4000 -

Intensiy

1000

0

3000
2000 4

45
Time, min

(System Suit_1)

Aflatoxin G; RT 4.42
AN 2 La@ns Chromatogram Wag Retention time Y09a13iwANIWO51UHEA Aflatoxins

Intensiy

Intensiy

1200 4

1000

800 4

600 4

400 -

200 1

5.0

55
Time, min

(System Suit_1)

Aflatoxin B, RT 5.19

2000 4
7000
6000 4
5000
4000 A
3000 4
2000 4
1000 4

0

40
Time, min

(System Suit_1)

Aflatoxin G, RT 5.19

NAUATIABUAMNINDIMNTHRNT
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7.2 ANSNa@euas e Calibration curve
Aflatoxin B;

Regression Equation: y = 17119.54910 x + -1290.92627 (r = 0.99950) (r* = 0.99900)

1.4eb -
1.2e5 -

1.0e5 T

Araa
b,

8.0e4 -
5.0e4 -
4.0e4 A

2.0ed o

1.5e5 -

- @ Sizndad
- & Excl Btmndmrd

0.080
1 2 3 4 B i 7 8 g

Concentration [ug/kg)

AT 3 LAAINTINLEURTIVDY Aflatoxin B1

Aflatoxin B,

Regression Equation: y = 20201.39755 x + -1809.61092 (r = 0.99953) (r* = 0.99906)

2.0ab
1.8e5 -
1.6e54 -

1.4e6 -

1.2e5 -

1.0e5-

Araa
-
.,

2.0es -
6.0ed -
4.0ed -

2.084 -

a ¥ Sendad
f{,qr & Excl Sandard

0.0e0 T
1 2 3 4 5 6 7 8 kS

Concentration (ug/kg)

2NN 4 LEAINSILEURTIVDY Aflatoxin B,
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Aflatoxin Gy

Regression Equation: y = 26291.39889 x + -2282.42901 (r = 0.99941) (r* = 0.99882)

=
2565 L
/_,f’
e
.r’(-'/
-
2.0eb P -
-
.-'f-’
-
-
o 1.585 P -
z -
-~
L
1.085 ) -
e
,//
p’r
5.0e4 ./"
./
A
=
0.0e0 & :
1 2 3 4 B [ 7 B 9
Concentration (ug/kg)

AN 5 LanansILEUnTIue Aflatoxin Gy

Aflatoxin Gy

Regression Equation: y = 9792.12637 x + -2457.02472 (r = 0.99884) (r* = 0.99768)

1.8ab
1.6e5
1.4e5
1.285
1.0e5

Area

20ed
G.0ed

2.0ed .

0.0e0 2=

4.0ed -

w |® Strdei
g [ Bt Banierd
-

12 3 4

5

6 7 8 8

Concentration {ug/kg)

10 11 12 13 14 15 16 17 18 18

AN 6 LanINIINLEUNTIVDY Aflatoxin Gy

91NNINAFDUATI calibration curve lagldrNlaaInn1s@nansuinsgiuauduty

AaA 0.125 - 20.0 ng/mL $IUVINEU 7 39 WuAn r” YaenyiiaiiAuinndd 0.995 Jainlw

a1usavnlUlgdu calibration curve 1@
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7.2 N13nnedaU Y%recovery
a a Y 1 .
AN 4 LAAINAILATIZNRIDENNAIUANYDY Aflatoxin By

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) {ug/kg) {Pass/ Fail)
5P_2 ppb DLD Prep Unknown AFBI_1 59 2.0822 16618.2 N/A N/A 805.5 N/A -
AFB1_2 - 110635 - N/A 498.5 0.666 Pass
Sample Blank DLD Unknown AFBI_1 N/A N/A N/A N/A N/A N/A N/A
Prep
AFB1_2 - NJA - N/A N/A 0.000 Fail

M13197 5 LARINAILATIEIRI0E19AIUANYEY Aflatoxin B,

Results Table
Sample Name Sample Type Component RT Cal. Conc. Peak Area [cps) 15 Area (cps] Area Ratio SN Ratio Accuracy (%) MRM Ratio MRM Ratio
Name {min) {ug/ke) {Pass/ Fail)
SP_2 ppb DLD Prep Unknown AFBZ_1 52 23205 216295 N/A N/A 946.6 N/A -
AFB2_2 E 36228 E N/A 8478 0167 Pass
Sample Blank DLD Unknown AFBZ_1 N/A N/A NfA N/A N/A N/A N/A
Prep
AFBZ_2 E N7A E N/A N/A 0.000 Fail

M19197 6 UARHAILATIENAIRENAIUANYDY Aflatoxin G;

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) {ug/kg) {Pass/ Fail)
SP_2ppb DLD Prep | Unknown AFGI_1 14 2.1874 26472.3 N/A N/A 1135.1 NJA -
AFGI_2 - 15628.9 - N/A 9207 0.550 Pass
Sample Blank DLD Unknown AFGI_1 /A N/A N/A N/A N/A N/A NJA
Prep
AFG1_2 - NJA - N/A N/A 0.000 Fail

M19199 7 WARIHAIATIENAIRE19AIUANTDY Aflatoxin G,

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) {ug/ke) (Pass/ Fail)
SP_S ppb DLD Prep Unknown AFGZ_1 39 47151 20628 6 N/A N/A 1235.9 N/A -
AFGZ_2 - 179304 - N/A 786.8 0.869 Pass
Sample Blank DLD Unknown AFGZ_1 N/A N/A N/A N/A N/A N/A N/A -
Prep
AFGZ_2 - N/A - N/A N/A 0.000 Fail

9INNIINAFOUM Yrecovery AIEN1sLANa1sHIMIFIU Aflatoxins asluludiegnstnalne
fisziuanutudu 2 ne/mL d19Su Aflatoxin By, By, G 4a% 5 ng/mL @ msU Aflatoxin G, WU
el Aflatoxin B, 2.0922 ng/mL (104.61%), Aflatoxin B, 2.3205 ng/mL (116.02%),
Aflatoxin G, 2.1874 ng/mL (109.37%) way Aflatoxin G, 4.7151 ne/mL (94.30%) &4
favun %recovery pgluinaus 80 — 120%

NAUATIADUANNINDIMTER Wi 11 910 12



8. AJUNANIINAADY

nMsMeaasadis calibration curve meldanmigszuuASes LC-MS/MS fimmuntuti
laen133na5u1nsgIU Aflatoxins (Bs, By, Gi, Go) 37U 7 58AUAMLTNTY Faud 0.125 - 20.0
(0.125, 0.25, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0) ng/mL a1 r* 111031 0.995 Nnwila aasailuly
Wu calibration curve g

NINAABUMI Yrecovery FMTANa1TNIMTEIU Aflatoxins adlulusnagnetlned
FTAUAIMLILTY 2 ng/mL 13U Aflatoxin By, By, Gy ez 5 ng/mL d@1usu Aflatoxin G, Wui
1A %recovery 984 Aflatoxin By, By, Gi, G, M@ Aflatoxin By, By, Gi kag G, Lon 104.61%,
116.02%, 109.37% and 94.30% suddiu Feagluinaminiseeniuil 80 - 120%

MsRAUNIEIATZ9 Aflatoxins Tudilng @638 LC-MS/MS afadl Idnanisvageud
Fulupanasidmusmnegns ansathlliviaey Aflatoxins lutminaldidueged wasiile
Hunsiiiuanusiulslunanismeaey msesdinsnageunuldldvesdinageu (method
validation) 3atiane

9. 1ONEITNNDY
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