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NINAUIITAATIEI Aflatoxin My TuLsIKS #2835 LC-MS/MS 1unsAnwmanig
ﬁmeammizw HPLC Wz 3¥UU Mass Spectrometer Lﬁaﬂgﬂﬁ’mﬁuaﬂ peak, retention
time, AMuTwdunss (linearity) 289 calibration curve WLagASpEAYIBINNSAUNGY
(%recovery) nsanwleld Afla M; (immunoaffinity column; IAC) Tun1s clean-up
wamsnadeunud  iflethansinasgnlussduaudaduiud 0005 - 20 ne/mL
(0.00465, 0.0093, 0.0465, 0.093, 0.465, 0.930, 1.86) WUl r2 = 0.99848 Faanni
0.995 ghunsvngeumnsAundUldranIsndey §il 917 1 0.0514 ng/mL (%recovery
- 101.07) ua¥®"7l 2 0.0498 ne/mL (%recovery = 97.63) &1 %recovery ﬂgwmagﬂummsﬁ
80 - 120%

ANE1 nJﬁy,: Aflatoxin My, Immunoaffinity column, Milk Powder

Method Development for Determination of Aflatoxin M1 in Milk by LC-MS/MS
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Kraiwut Nualkaw Kukiat Khamkhaw

Abstract

Development of test methods Aflatoxin M; in Milk Powder 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 Afla My HPLC (immunoaffinity column; IAC) as clean-up. The study results
showed that standard solution with different concentrates 0.005 - 2.0 ng/mL
(0.00465, 0.0093, 0.0465, 0.093, 0.465, 0.930, 1.86) to create calibration curve, so
result r* = 0.99848 and recovery percentage testing results showed 101.07% and
97.63% these are accepted range 80 — 120%

Keywords: Aflatoxin My, Immunoaffinity column, Milk Powder
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Aflatoxin M; 1uansusznaunmanaiingy Aflatoxin aduasuszneuniuaiingy
nildluansiiyaniges (mycotoxins) as1slaeiesaneiug Aspergillus loun Aspersillus
flavus, Aspersillus parasiticus wagsiafiliaesasny WU Aspergillus nomius UL
wianllasnsaluleoulansluivuasuansugianie Inesssusifnal Aspersillus flavus 1u

a a d’lj = . 1 . g.}/ <
EHANFITNYINLIDINNYLRNE B-type aflatoxins e Aflatoxin My Uutu hydroxylated
metabolite 989 aflatoxin B; wunisuuUeulalutinu waguansneiu

O O

O/CH3
A 1 Tassadramaaiives Aflatoxin M,

AsAnfie nsdufivdnsu aflatoxin M; Hu asinfivwasfufviosnit aflatoxin
B, fimsnusnnanfelutuumesdniFesgnisunluszesliun (actating Tasianizognads
Tulawy Fefowmszminuarlinnudfyiunisnsaaauing aflatoxin M, Jusegnabs
stwmﬁﬁ‘wmm%aswﬁwﬁmamaﬂmﬁaulﬂﬁ‘unﬂwamﬁmeﬁﬁﬁﬁmmﬁuaqﬁﬂwﬂau Ly
Fa e Toiisn uune unedmsunsn nanaeinanimnuudeu aflatoxin M, wdafins
ihluslaa vednd uazangud aunsaiianadesogunld Tnsenzegiedilunisn uazgn
&l Feuslnausndundn

nsmsedeunstudieuasivainides aflatoxin M, Hudivaneds 3375
UszAnSnw fianuaninsa wazAnuusiugngaiian Ae Mass Spectrometry
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1. ¥alAs9Ng
ASHAILIIDATIEN Aflatoxin My TUULRS #2835 LC-MS/MS

HSulnvay
1. Wl WA Inmeneansufunanig
2. WeiRgTh 919717 InTneemansnisunng

2. InqUszasA
WIDAATIEVANTNWINNLYDT Aflatoxin My TUULRS A83T LC-MS/MS

3. Yauu1Y
TamsevnUsuuasieanas1vin Aflatoxin My TULLRNYG WALLHSUAIDE N
aaewmatia Immunoaffinity Column (IAC) As131AMELATES LC-MS/MS

4. Uszlgminlasu
IPAsRaNIn IS INUENS iAW a1vn Aflatoxin M; TUULRG sewetia LC-
MS wazilUlglunsnegeuanulglavetisiwssinall

5. \n3asilouas Taginenaans
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 91 % 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@5iAdl/a501n3g

5.2.1 Methanol HPLC grade Tdd@msuiniau Mobile phase

5.2.2 Acetonitrile (CHsCN), HPLC grade Taidwiuim3ua Mobile phase
5.2.3 inaavisiiannuiunulitiosndi 18.2 MCY -cm

5.2.4 ldoulalasiaunrsusiun (NaHCOs), AR 30 GR grade

5.2.5 arsazanelafsulalunaslss 5%
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5.3 aunsad

5.3.1 Column HPLC Cyg 3 um 2179 3.0 X 150 agwuns, Shimadzu Shim-pack
HR-ODS

5.3.2 Erlenmeyer Flask ¥u1a 125 wag 250 mL

5.3.3 Foufnais

5.3.4 NTIUNTOIETALAY

5.3.5 iaeaLiunsindvia Polypropylene wunm 50 mL

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

5.3.7 Rack d&Sunneviaenidunsiag

5.3.9 Syringe Wan@Rnvw1A 3 uag 10 Jadans vialddwmid

5.3.10 Syringe Filters ¥4 Nylon 9147% 0.20 um

5.3.11 Clamp wieuw1sa %5999 hand pump

5.3.13 Immunoaffinity column Afla M1 HPLC S VICAM

5.3.14 Vial HPLC w3ounuag Septum

5.3.15 n3zuannINYUIm 50, 1000 mL

5.3.16 UnLnasvuIn 50, 1000 mL

5.3.17 Volumetric Flask 1% 5, 10, 50, 100, 500 kaz 1,000 mL

5.3.18 920 Duran WiaurLnaend@msuld Mobile Phase

5.3.19 Disposable Cuvettes

5.3.20 Vial vu1m 1.5 mL

6. 35115 HUY
6.1 WNAEDU
FIH71DE19UUNS 10 g

avaneuunsluiigu (40 °0) 100 mL

\J

NT99PNENTEANBNTOIUDS 4

\J

M9ty 50 mL tlusu Afla M1 HPLC Column

\J

&198811 DI 10 mL 2 Adq
Elute column 918 3:2 (ACN:MeOH) 1.25 mL wag
Elute column 8nASIA28U1 DI 1.25 mL (USums533 2.5 mL)
lUsemeusiadnewmdes Rotary evaporator
U5uUTun (make volume) A28 Mobile phase A 1 mL
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Pluanmea3es LC-MS/MS

6.2 @nENmINzaudnsuUAIaa LC-MS/MS

HPLC Conditions
Mobile phases:
MPA: 0.1% formic acid with 0.5 mM CHsCOONH, in DI water

MPB: 0.1% formic acid with 0.5 mM CH3COONH,4 in MeOH (HPLC grade)

Flow rate: 0.4 mL/min
Inject volume: 10 uL
HPLC Column: Shim-pack HR-ODS 150 x 3.0 mm 3 um

Column temp: 40 °C

Mass Spectrometer conditions
Mode: MRM (Positive)

Q1 Q3 RT DP EP CE CXP
329.1 273.2 2.80 81 10 35 16
329.1 229.1 2.80 81 10 59 12

6.3 N139339d9U Chromatogram Wag Retention time

¥insdnansumsguLiien chromatogram Wag retention time figndfes

6.4 NM5&319 Standard Calibration Curve

yhmewsELasazaEInsTIuAATITUR A 0.005 — 2.00 ng/mL (0.00465,
0.0093, 0.0465, 0.093, 0.465, 0.930, 1.86) ¢ A1979# 1 Inld 0.1% Formic acid with 0.5
MM CH;COONHg in DI water 1Jusavhazane wasthluadradu Calibration curve Ineiilo
AUIAT 12 > 0.995

6.5 NAgEDUNN Y%recovery

WINS spike Asfvandesviin Aflatoxin M, aslushegauansdmsumsn
(infant milk powdenr) Tusgdupadudu 0.0465 ng/mL ilenaasum Y%recovery Fagaq
aglunu 80 — 120%

6.6 NAAUAINTIUNEY (Proficiency Testing)

MN1TAEOUMIBEN Proficiency Testing 910 FAPAS Tu@iegsuuns s
$70819 04355
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715199 1 waneraANLNTuNlglunsnageUaNsHiwaNtasn Aflatoxin M;

Compounds Concentration ranges (ng/mL)
Aflatoxin M 0.005 - 2.0 (0.00465, 0.0093, 0.0465, 0.093, 0.465, 0.930, 1.86)

7. NAN1TNABDY
7.1 Chromatogram &g Retention time
vmavnaeunsanansnasuisEduA MUty 0.093 ng/mL (Level 4) Ll
93U31984 chromatogram Uag retention time (RT) Nan1snagounydndl RT 4 2.77 w1l

STD M1 LV4 4

AFM1 AFM1

329.1/229.1 | 329.1/273.2

2000
1500

1000

Intensity
Intensity

500

Time, min Tirne, min

AN 2 Lans Chromatogram ey Retention time vodansiwa1nLtUla Aflatoxin M,

7.2 ANSVAERUASNe Calibration curve

Regression Equation: y = 5.10495 x + -0.04701 (r = 0.99924) (r* = 0.99848)
:

Area Ratio

0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8
Concentration Ratio
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A9 3 L@ng Calibration curve ¥e9g1siwaNNL@as1vTe Aflatoxin M,
91NNINAGBUASN calibration curve Tagldanlaainnisdnansuinsgiuaiy

\duRaud 0.00465 — 1.86 ng/mlL $amvisdU 7 90 WUTAn ¥ = 0.99848 Faannin 0.995
Feilsanansailulddu calibration curve 1

7.2 NNINAHU Yrecovery

Sample Name Sample Type Component Name RT (min) Cal. Conc. Peak Area IS Area (cps)
(ppb) (cps)

STDM1LVI_1 Standard Aflatoxin M1_1 277 0.0139 4417 18720.0
Aflatoxin M1_2 - 239.6 -

STDM1LV1_2 Standard Aflatoxin M1_1 277 0.0141 497.9 19890.0
Aflatoxin M1_2 - 253.1 -

STDM1LV2 1 Standard Aflatoxin M1_1 277 0.0186 874.1 18260.0
Aflatoxin M1_2 - 366.9 -

STD M1 LV2_ 2 Standard Aflatoxin M1_1 277 0.0186 1012.7 21160.0
Aflatoxin M1_2 - 526.4 -

STDM1LV3 1 Standard Aflatoxin M1_1 277 0.0600 4809.7 18560.0
Aflatoxin M1_2 - 2231.5 -

STD M1LV3 2 Standard Aflatoxin M1_1 277 0.0541 44128 19260.0
Aflatoxin M1_2 - 2032.2 -

STDM1LV4 1 Standard Aflatoxin M1_1 277 0.0930 7929.9 18540.0
Aflatoxin M1_2 - 4134.0 -

STD M1 LV4_2 Standard Aflatoxin M1_1 277 0.0914 8321.7 19840.0
Aflatoxin M1_2 - 4005.2 -

STD M1 LV5_1 Standard Aflatoxin M1_1 277 04614 42434.8 18380.0
Aflatoxin M1_2 - 19981.8 -

STD M1 LV5_2 Standard Aflatoxin M1_1 277 0.4536 43337.0 19100.0
Aflatoxin M1_2 - 21034.8 -

STD M1 LV6_1 Standard Aflatoxin M1_1 277 0.8848 86051.6 19250.0
Aflatoxin M1_2 - 41811.4 -

STD M1 LV6_2 Standard Aflatoxin M1_1 277 0.8856 89266.4 19950.0
Aflatoxin M1_2 - 44618.9 -

STD M1 LV7_1 Standard Aflatoxin M1_1 277 1.9223 177410.4 18170.0
Aflatoxin M1_2 - 83893.1 -

STD M1 LV7_2 Standard Aflatoxin M1_1 277 1.8457 192024.7 20480.0
Aflatoxin M1_2 - 87334.0 -

Blank_1 Unknown Aflatoxin M1_1 277 0.0044 1103.4 17230.0
Aflatoxin M1_2 - 563.0 -

Spike 0.05 ppb_1 Unknown Aflatoxin M1_1 277 0.0514 22032.5 17400.0
Aflatoxin M1_2 - 10784.9 -

Spike 0.05 ppb_2 Unknown Aflatoxin M1_1 277 0.0498 21524.2 17580.0
Aflatoxin M1_2 - 11116.8

PT04355_1 Unknown Aflatoxin M1_1 277 0.0544 22205.9 16560.0
Aflatoxin M1_2 - 10733.8 -

PT04355_2 Unknown Aflatoxin M1_1 277 0.0557 22164.8 16140.0
Aflatoxin M1_2 - 10857.6

A151991 2 LEPINANISYAGEUENSTEANNWe T UHA Aflatoxin My

IINNINAGOUI Y%recovery MIBNITANAITNINTFIU Aflatoxin M; asluTudiagng
UNNIAMSTUN9A (infant milk powder) N15gAUAMULTNTU 0.0465 ng/mL UM 2 &1 WU
Wevinauiumeg1aniuns (sample blank) FemsianuaiseAuatutY 0.0044 ng/mL g
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¥adsil 8171 1 0.0514 - 0.0044 = 0.047 ng/mL (%recovery = 101.07) uazsn? 2 0.0498
0.0044 = 0.0454 ng/mL (%recovery = 97.63) ¥t %recovery agluinausi 80 - 120%

7.3 AaauAUTIUNY (Proficiency Testing)
INNTNAADUNN Aflatoxin M; TuAI9819ULNI STdR18819 04355 YIN1SNAEBU
& 2 91 lanansnageu 0.0544 wag 0.0557 ng/mL (ug/kg) (1ade 0.05505) e lUiiey

[y

fluA assigned value 0.0561 ug/kg WUIIHAT %recovery 98.128 uazld z-score -0.1

8. dyUNanN1INAadY

INNINARRIESN calibration curve meldian1izszuuiaios LC-MS/MS 7
fatuii Taensdaansuinsgiu aflatoxin M, $1u9u 7 seiuaundudu daus 0.005 - 2.0
(0.00465, 0.0093, 0.0465, 0.093, 0.465, 0.930, 1.86) ne/mL léiAn 2 = 0.99848 Fadien
1nn31 0.995 aansashluldidu calibration curve 16

N1SNAGOUNT Yrecovery MENITANAITINTFIU aflatoxin My asluTusireeummnsg
(infant milk powder) fiszduanududu 0.0465 ng/mL WUl Igaade %recovery = 99.35
Feogluinausinseonsud 80 - 120%

NINAEBUANUTIUIGY (proficiency testing) U FAPAS @aegeuuny (Milk Powder)
sageg13 04355 Idnanadeuiaded 0.05505 ne/mL fif z-score -0.1 NANSVAABUNUT
NUNITNAADY

ASRLTAEIASIER Aflatoxin M, Tuusirg #2638 LC-MS/MS pdell ldnanisvadeu
Adulumunasiimusmneg aunsothluldvinaey Aflatoxin My Tuuundldfuegnad was
Wedunsifiuanuiulslunanisvegeu msazinsmeaeunuldldvesiznaaeu (method
validation) 35Tee

9. 1BNA1991984

AOAC (2016). Appendix K: Part I: AOAC Guidelines for Single Laboratory Validation
of Chemical Methods for Dietary Supplements and Botanicals. VICAM. Afla M1,
HPLC Instruction Manual. 2018.https://en.m.wikipedia.org/wiki/Aflatoxin M1
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