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Milk is a very healthy, nutritious food, full of key nutrients for
growth. In 2018, about 66.8 million metric tons of milk was
consumed in India and an average of 30 million metric tons of
milk was consumed in Europe and United states. One of the
major forms of contamination that can be found in milk are
mycotoxins, which are toxic compounds produced by certain
fungi that can have serious health effects even at very low
concentrations.'? Regular consumption of aflatoxin Mz in
children may cause stunted growth, cirrhosis and cancer.
Considering its serious effects in pediatrics, every government
has set up stringent monitoring of aflatoxin M1 in milk and its
products. India as well has thus tightened the inspection of the
toxins in milk samples. However, the determination of this
mycotoxin in the milk samples is very difficult due to the
complexity of the matrix (fat, proteins, carbohydrates, etc.). A robust method was developed in the SCIEX QTRAP 4500
System coupled with the ExionLC™ System for the targeted
quantification of aflatoxin Mz in milk samples.
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Key features of targeted quantification
method for aflatoxin M1

e A targeted quantitative method has been developed on the
SCIEX QTRAP 4500 System using two MRM transitions

¢ A simple sample preparation method was developed for
extraction of milk samples

1335) 228 e Sensitivity was easily sufficient to meet the MRL requirements

1300 S/N =199 (0.5 ppb) for aflatoxin M1 in milk

e e The developed method was validated as per the regulatory

1200 guidelines described in Commission Decision (2002/657/EC)
1000 directive®
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Figure 1: Structure of aflatoxin M. (Top) Aflatoxin M; is a chemical
compound belonging to a group of mycotoxins produced by
aspergillus. C17H:,07, MW: 328.276 g/mol. (Bottom) Chromatogram
showing S/N ratio of aflatoxin M; at MRL level (0.50 ppb).
concentration.
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Methods

Sample preparation: Standard aflatoxin M1 was purchased from
Sigma Aldrich. All other chemicals used were of LC-MS grade,
commercially available. Milk samples were purchased from local
vendors and were stored in refrigerator at 2 to 8 °C until sample
analysis.

An optimized extraction procedure was developed in which 5 mL
of milk was mixed with 10 mL of acetonitrile and vortexed for 10
mins. 2 g of NaCl was added, vortexed for 5 min and centrifuged
at 3200 rpm for 5 min at 4 °C. The organic layer was collected
and evaporated to dryness under nitrogen. The residue was
reconstituted for 1 mL with water/methanol (90:10), filtered and
transferred into autosampler vials for LC-MS/MS analysis.

Chromatography: Separation was performed using an
ExionLC™ System using Kinetex 1.7 um C18 column (100°A,
Size: 150 x 2.1 mm). An injection volume of 20 uL was used.
The gradient program is shown in Table.1.

Table 1. Gradient profile and mobile phase composition.

Total Time (min) Flow Rate (uL/min) A% B%
0.00 500 90 10
4.00 500 5 95
4.10 500 90 10
7.50 500 90 10

Mobile phase A: water + 0.1% formic acid
Mobile phase B: acetonitrile + 0.1% formic acid

Mass spectrometry: The SCIEX QTRAP® 4500 LC-MS/MS
System was operated in multiple reaction monitoring (MRM)
mode. The Turbo V™ |on Source was used with an electrospray
ionization (ESI) probe, in positive polarity at an ion spray voltage
of 2800. The MRM transitions used are shown in Table 2.
Analyst® Software 1.7 was used for method development and
data acquisition.

Data processing: LC-MS/MS data was processed using the
MultiQuant™ Software 3.0.3.

Table 2. MRM transitions of aflatoxin M;.

Compound Precursor Productlon Product lon Collision
p lon (Quantifier)  (Qualifier) Energy (CE)
Aflatoxin My 329.1 259.1 273.0 51/ 44

— @ Calibrationform1_01:y=15216_34185x+-31.86189 (r =0.99779) (weighting: 1/x"2)
@ Calibration for m1_02: y = 991004731 x + 114.43197 (r = 0.99087) (weighting: 1/x"2)

20000

15000
H
& 10000

5000

01 02 03 04 05 06 07 08 0% 10 11 12 13 14
Concentration

@ Name | Actual C | Num.Values | Mean | Standard Deviation | Percent CV
m1_01 0.15 100f 10 2.630e3 | 6.652e1 254

Figure 2: Calibration curve of aflatoxin M; in milk. Good linearity was
achieved for the concentration range evaluated (0.15 to 1.50 ppb) with r
values >0.99 for both MRM transitions, with 1/x?> weighting. Good
reproducibility data was observed for aflatoxin M; in extracted samples
at the LOD level of 0.15ppb, 2.54 %CV for 6 replicates.

Results

First, the chromatography was optimized to provide a fast 7.5
min run time (Figure 1). Calibration curves were run across a
concentration range of 0.15 to 1.50 ppb of aflatoxin Mz in
extracted milk matrix to determine the performance of the
method. A LOD of 0.15 ppb was achieved in extracted milk and
the %CV (n=10) was still <5%. Good linearity across the range
was observed (Figure 2). Reproducibility was evaluated for both
inter and intra days with the replicates of six injection and the
%CV was found to be <5%, which proves the method is rugged
and reproduceable below its MRL level (0.50 ppb) (Figure 3,
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Figure 3: Representative chromatograms of aflatoxin M;. The
integrated peaks for aflatoxin M; from 0.15 ppb to 1.5 ppb are shown
here, including the blank.
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bottom). No significant matrix interferences were observed
(Figure 3, top). lon ratios were used to ensure that the correct
peaks were integrated in each sample, for added confidence in
detection (Figure 4).

Conclusions

The method developed here enables the fast and accurate
guantification and confirmation of aflatoxin Mz in extracted milk
samples by LC-MS/MS. The SCIEX QTRAP 4500 System
provides good sensitivity and selectivity for this analysis, with
minimal sample preparation, providing maximized throughput for
the analysis of large sample batches in a short time period. The
method was developed in accordance with Commission Decision
(2002/657/EC) directive recommendations and showed
acceptable accuracies (70%-130%) across the calibration curves
in matrix, had good linearity for both the MRM transitions and
had high repeatability with %CV < 5%.

This rapid and sensitive LC-MS/MS method for the quantification
of aflatoxin Mz in milk also easily meets the MRL of 0.5 ppb level
for this toxin in milk.
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Figure 4: Representation of the aflatoxin My, with 20% difference in
the ion ratio.

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries. For information on availability, please contact your local sales
representative or refer to https://sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain

other countries.

© 2020 DH Tech. Dev. Pte. Ltd. RUO-MKT-02-11074-A. AB SCIEX™ is being used under license.

Headquarters

500 Old Connecticut Path | Framingham, MA 01701 USA

Phone 508-383-7700

SCIEX

sciex.com

International Sales

For our office locations please call the division
headquarters or refer to our website at
sciex.com/offices


https://pubs.acs.org/doi/10.1021/acs.jafc.6b04872
https://pubs.acs.org/doi/10.1021/acs.jafc.6b04872
https://www.downtoearth.org.in/news/health/carcinogen-aflatoxin-detected-in-fssai-milk-survey-samples-67327
https://www.downtoearth.org.in/news/health/carcinogen-aflatoxin-detected-in-fssai-milk-survey-samples-67327
https://op.europa.eu/en/publication-detail/-/publication/ed928116-a955-4a84-b10a-cf7a82bad858/language-en
https://op.europa.eu/en/publication-detail/-/publication/ed928116-a955-4a84-b10a-cf7a82bad858/language-en
https://sciex.com/diagnostics

