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Determination of Ochratoxin A in cereals by LC-MS/MS with
QuEChERS extraction

Sirirat Phaisansuthichol'”, Nongkran Pama' and Naruepon Wattanapap?
'Program in Chemistry, Faculty of Science, Maejo University, Chiang Mai, 50290 Thailand
2Pesticide Residue Analysis Laboratory, Plant Protection Center, Royal Project Foundation,
50230 Thailand

*E-mail: phaisansuthicholwgmail.com

Ochratoxin A (OTA) is toxin produced by 4spergillus and Penicillium fungi.
OTA was detected in contaminated food and cereal grain. The LC-MS/MS was developed
and validated for determination of Ochratoxin A in cereals with QUEChERS extraction,
which was employed using 5% (v/v) formic acid in ethyl acetate for solvent extraction. The
extract solution was cleanup by dispersive solid phase extraction (dSPE) combination with
primary secondary amine (PSA) and C18. The calibration curve was linear in the range of
0.001-0.050 mg kg™ with a correlation coefficient (r?) of 0.9996. The limit of detection
(LOD) and the limit of quantification (LOQ) were 0.0001 mg kg and 0.0003 mg kg™,
respectively. The percentage recovery ranged from 95.97 to 98.26, with within-day
measurements at three concentration levels 0.001, 0.005 and 0.05 mg kg showing the
percent relative standard deviation (%RSD) values less than 7.88 (n = 10). Ohratoxin A in
cereal samples were found to be 2.79x10™* to 7.09x10* mg kg™'. This method is a simple,
rapid and sensitive for determination of Ochratoxin A in cereal samples.

Keywords: QUEChERS; Cereals; Ochratoxin A
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ETERMINATION OF OCHRATOXIN A IN CEREAT
@-MS/MS WITH QUECHERS EXTRACTION

/ N Sirirat Phaisansuthichol!", Nongkran Pama! and Naruepon Wattanapap2
ogram in Chemistry, Faculty of Science, Maejo University, Chiang Mai, 50290 Thailand
cide Residue Analysis Laboratory, Plant Protection Center, Royal Project Foundation, 50230 Thailand
*E-mail: phaisansuthichol@gmail.com

‘ . Ochratoxin A (OTAYis toxin produced by Aspergillus and Penicillium fungi. OTA was detected in contaminated food and cereal grain. The LC-MS/MS was

%veloped and validated for determination of Ochratoxin A in cereals with QuEChERS extraction, which was employed using 5% (v/v) formic acid in ethyl-
acetate for solvent extraction. The extract solution was cleanup by dispersive solid phase extraction (dSPE) combination with primary secondary amine (PSA)
and CI18. The calibration curve was linear in the range of 0.001-0.050 mg kg-! with a correlation coefficient (r?) of 0.9996. The limit of detection (LOD) and
the limit of quantification (LOQ) were 0.0001 mg kg™ and 0.0003 mg kg'', respectively. The percentage recovery ranged from 95.97 to 98.26, with within-day
measurements at three concentration levels 0.001, 0.005 and 0.05 mg kg! showing the percent relative standard deviation (%RSD) values less than 7.88
(n = 10). Ohratoxin A in cereal samples were found to be 2.79x10 to 7.09x10~* mg kg'. This method is a simple, rapid and sensitive for determination of

Ochratoxin A in cereal samples.

Ochratoxin A (OTA) is the toxin produced by Aspergillus and Penicillium fungi. OTA was detected in contaminated food such as wine, coffee, pork and
cereal grain. OTA can cause chronic kidney disease and focal segmental glomerulosclerosis (FSGS) in animal and human. The European Union has
established regulatory limits for OTA at 5 pg kg™ in raw cereal grains and 3 pg kg™ in cereals and cereal products. Meanwhile the FDA has not set a limit for
OTA levels in any commodity. Currently, LC with photo diode array and fluorescence detector and coupled to mass spectrometry (LC-MS) or tandem MS
(LC-MS/MS) are used for the determination and identification of OTA in cereal grain because of their highly selective and sensitive methodologies.

The aim of this study was to apply and validate methods for determination of OTA in cereal grain after extraction with an optimized QuEChERS method.
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to near dryness

Taken up with 0.5 mL of
acetonitrile and 0.5 mL of
mobile phase

sample extracts were
filtered through 0.22 pm

\ _

In this work, we have successfully determined the concentration of
Ochratoxin A in cereals by LC-MS/MS method coupled with modified
- QuEChERS method for extraction. The advantages of QuEChERS

3 " J = as hi acti ienc low matrix effects, and small
uantification (LO ere 0.0001 mg kg'! and 0.0003 m 1 method was high extraction efficiency and ?
4 o L@ w s & ‘ £e E volume of solvent for sample preparation. The developed method

respectively. The recovery values were found rangin z from 95 to 9 L & 3 %

The relative standard deviation (%RSD) for the th%‘e‘e‘( concentrations provided good validation parameters, such as linearity, LOD, LOQ and

spiking were lower than 7.88 (n=10) Ochratoxih A cireal sz;mpl‘esjw ecision. The residue data indicates that there is no risk of adverse
: e % : ects through consumption of cereals.

were found to be 0.279 to 0.709 pg kg™, is not harmful to consumer. 4 P 'Y N
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Under the optimum conditions, the calibration curve Was linear in the
working range (0.001-0.050 mg kg "), with the correlation coef! cient (R?)
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