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Determination of M aflatoxins in milk and milk products by ultra high
performance liquid chromatography
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ABSTRACT: Objectives To develop the method of simultaneous determination of M aflatoxins in milk
and milk products by ultra high performance liquid chromatography (UPLC) coupled with immunoaffinity
column (IAC) clean-up. Methods Samples were extracted with acetonitrile after vortex mixing and ul-
trasound, meanwhile, acetonitrile was used as an protein precipitant, then extraction solution was clean-up
with IAC. Results The analytes were separated on Welch Ultimate XB-C 5 (100 mmx2.1 mm, 1.8 pm),
and eluted with a mobile phase consisting of (a) waters and (b) acetonitrile: methanol (50: 50, v/v). The
separated compounds were detected with fluorescence detection (FLD) equipped with a large volume flow
cell. Meanwhile, high correlation coefficient (R* 0.999) was obtained within linear range from 0.01 to

5.0 ng/mL, and the limits of determination (LOD) of M aflatoxins were 0.003 pg/kg. Reasonable recove-
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ries (above 80%) were demonstrated for aflatoxin M; and M, with aflatoxin M; immunoaffinity column,
and recoveries (85.6%~106.4%) were in 3 spiked levels (0.05, 0.2, 1.0 ng/kg) for milk, and recoveries
(81.5%~93.4%) were in 3 spiked levels (0.5, 2. 0, 10.0 pg/kg) for milk powder. Conclusion This quan-
titative method can be applied to the determination and quantification of M aflatoxins in milk and milk
products.

KEY WORDS: milk products; aflatoxin M;; aflatoxin M,; ultra high performance liquid chromatography;
large volume flow cell
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Fig. 2 FLR excitation spectrum of AFT M, and M,
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Table 1 Linear and coefficient of AFT M, and M, detection method
(ng/mL) (R% (ng/kg)
. M 0.1~5.0 Y=2.59E+004X+3.17E+002 0.9991 0.003
Aflatoxin M,
. M: 0.1~5.0 Y=2.26E+005X-1.26E+003 0.9997 0.003
Aflatoxin M,
2 HIPHREBRESE M. M, BINERE IKE(n=3)
Table 2 Recoveries and precision of aflatoxin M; and M, in milk (n=3)
(ng/kg) (ng/kg) RSD/% (%)
AFT M, 8.150 3.9 81.5
10.00
AFT M, 9.890 2.5 98.9
AFT M, 0.502 2.0 100.4
0.05
AFT M, 0.532 3.7 106.4
AFT M, 0.175 3.2 87.5
0.20
AFT M, 0.172 2.2 86.0
AFT M, 0.845 1.8 84.5
1.00
AFT M, 0.856 2.4 85.6
AFT M, 0.418 4.6 83.6
0.50
AFT M, 0.426 3.7 85.2
AFT M, 1.750 1.4 87.5
2.00
AFT M, 1.630 2.0 81.5
AFT M, 8.560 2.3 85.6
10.00
AFT M, 9.340 3.4 93.4
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Fig. 4 Liquid chromatograms of AFT M, and M,
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