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Table 1. Optimal condition of HPLC-FLD

Type of column
Mobile phase
Injector
Wavelength of Emission
Wavelength of Excitation

Gemini Cys , length: 150 mm, ID: 4.6 mm, particle size: 5 pm
Acetonitrile: water (35:65 v/v), flow rate: 1.1 ml/min

40 °C, loop: 20 pL

360 nm for Aflatoxin M; and 333 nm for Ochratoxin A
430 nm for Aflatoxin M; and 470 nm for Ochratoxin A
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2 -Fluorescence Detector
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Figure 1. Optimizing the amount of trichloroacetic acid
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Figure 2. Optimizing the amount of absorbent



i A S 5181 s My S 56T Ol se (6,5 6510

T —+— Aflatoxin M1
0 -&- Ochratoxin A
é 80 H
>
g 70
Q2
L 60 F
S
[ 50 =
i)
B 40 |
=
% 30 -
[11]
20 +
10 +
0
Methanol Acetonitrile Acetone Isopropanol
Detergent solvent
Figure 3. Optimizing the type of detergent solvent
100 -
—— Aflatoxin M1
T -m— Ochratoxin A
$ 80 -
& 70
c
2
O 60
S
o S0 G
)
T 40 |
o
X 30 -
[
20
10 -
0 1 1 J
0.5 1 15 2

Acetonitrile (mL)

Figure 4. Optimizing the volume of acetonitrile

48




VErvEsls e YY 6,55 VY 6yled Olpl plde mlo 5 psle alows

100 — Aflatoxin M1

90 -=Ochratoxin A

80
70
60
50

40

Extraction efficiency (%)

30

20

10

[C6MIM] [FeCl4]  [CAMIM] [FeCl4] [CAMIM] [FeCl12Br2]

Type of extraction solvent

Figure 5. Optimizing the type of extraction solvent

49



e A S S ST s M S 5351 Ol e (5,5 o510

oL S S

100 |

Concentration of residual analytes (ng/L)

—o— Aflatoxin M1

~#-— Ochratoxin A

90 105 120

100 |

Concentration of residual analytes (ng/L)

0 90 180

—— Aflatoxin M1
-#- Ochratoxin A

360 450

Microwave power (W)

Figure 6. Optimizing microwave exposure time (a) and microwave power (B) in reducing the
concentration of studied analytes

A5 4 LOQ) Skl 4 5 (LOD) e
IS cad T 3 S s § L s glackle
anglis Sl i 586 anle SL e Vs Y g w
Comls b 3,10kl Jgloms glacJUT S 5 clos
G250 Bl ) g e 50 03 25 50 SEIUT S
G50 Sl pB1 23 S g | Sl 5 ek L)

CAM‘ [ 4;‘)\ \ d).\:— L ol Ajb\

Sl 26 Slaseie gl —Y-Y
Sy gy Sl S ok 1) 2y, (Sl pB )
M JUT 51 o (61 0ol IS 513 303 )y 51 kel
s e 5 () Seed o adome slis
33 5 Sl S ol S el G (LR) iy

A3 03lizal (RSD%) (oo 3,15kl Bl il 31 25,

Table 2. Figure of merits of the presented method



\i'i.:‘éf Y 092 Ay UL“"':'

Relative

Linear Limit of Limit of Correlation Standard Extraction Enrichment
Analyte range Detection Quantification . . efficiency + factor + SD
coefficient Deviation - .
(ng/L) (ng/L) (ng/L) %) SD (n=3) (n=3)
AflatoxinM;  0.97-10° 0.29 0.97 0.997 39 83+3 232+8
Ochratoxin A 0.77-10° 0.23 0.77 0.998 4.2 89+4 249+11
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Table 3. Examination of the matrix effect of pasteurized milk samples

Relative recovery =+ standard deviation (n = 3)

Analyte Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Spiked samples containing each of the analytes at a concentration of 10 ng/L
Aflatoxin M, 8943 87+4 99+2 10042 9143
Ochratoxin A 88+2 94+3 101£5 103£5 102+£3
Spiked samples containing each of the analytes at a concentration of 50 ng/L
Aflatoxin M, 93+2 90+£2 10143 98+4 9543
Ochratoxin A 9343 96+4 103+£3 100+£2 103+4
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Table 4. Comparison of the efficiency of the proposed method with other methods

Relative Limit of Limit of Linear range
Sample Analyte standard . Quantification & Method Reference
S Detection (ng/L) (ng/L)
deviation (%) (ng/L)
Red wine Ochratoxin A <16.9 130 410 - a [18]
Mother milk Aflatoxin M <5.9 10 30 100-15000 ) 1o]
Ochratoxin A <173 10 30 100-15000
Aflatoxin M 123 60 210 210-5000 c [20]
Milk ; 3.9 0.29 0.97 0.97-10°
Affatoxin My s Present work Present work
Ochratoxin A 4.2 0.23 0.77 0.77-10

a) Solid phase extraction coupled with liquid chromatography equipped with a sequential mass detector
b) Liquid-liquid extraction coupled with liquid chromatography equipped with a fluorescence detector
¢) Liquid phase microextraction with hollow fiber coupled with liquid chromatography equipped with a sequential mass detector
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Due to the extensive use of dairy-products like pasteurized milk, these
products should be free of any contaminants such as drug residues,
pesticides, mycotoxins, and etc. Mycotoxins (such as aflatoxins, ochratoxin
A, and etc.) are a group of toxic and pollutant substances in foodstuffs,
animal and poultry feed that are naturally produced from certain types of
fungi. The presence of mycotoxins in milk is very dangerous for the health
of the consumer. Therefore, the development of fast, efficient and easy
methods for investigating the presence of mycotoxins such as aflatoxin M;
and ochratoxin A in foodstuffs is of great importance. In this research, an
efficient analytical method based on the combination of dispersive solid
phase extraction and dispersive liquid-liquid microextraction has been
proposed for the extraction of aflatoxin M; and ochratoxin A from
pasteurized milk samples and analyzing them with high-performance liquid
chromatography equipped with a fluorescence detector. Under the optimum
condition, limits of detections and quantifications within the ranges of 0.23—
0.29 and 0.77-0.97 ng L~! were obtained, respectively. Enrichment factors
and extraction recoveries has been obtained in the ranges of 232-249 and
83-89%, respectively. Aflatoxin M; (in 70% of the examined milk samples)
and ochratoxin A (in 10% of the -examined milk samples) were found in a
number of samples. Also, according to the obtained results, microwave
radiation can reduce the amount of aflatoxin M; (in the range of 27.6 to
33.5%) and ochratoxin A (in the range of 17.3 to 20.8%).
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