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Study on screening adulteration of raw milk by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry
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ABSTRACT: Objective To establish a rapid screening method of raw milk adulteration by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry (MALDI-TOF) combined with chemometrics. Methods The
samples were firstly diluted with 0.1% trifluoroacetic acid aqueous solution by 50 folds, then mixed with 10 mg/mL
sinapic acid solution in an equal volume, and 2 pL of the mixed solution was taken as the target plate, after the
samples were dried, they were loaded into matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry, where data were collected in linear mode. The data from different sources were analyzed by principal
component analysis (PCA) to establish the fresh milk protein information database. The performance of the test
method was evaluated by detecting adulterated samples and comparing them to a database. Results It was
determined that the MALDI-TOF protein chromatogram could be used as the fingerprint of fresh milk. A fresh milk
protein information database covering 2 origins and 2 seasons was established. This method was capable of detecting

adulterated samples containing 0.3% (m:m) pigskin gelatin, soy protein isolate, or whey protein. This method was
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simple and rapid to operate, requiring only a few minutes for one sample from injection to results. Conclusion

MALDI-TOF combined with chemometrics can quickly detect adulteration of fresh milk containing pigskin gelatin,

soy protein isolate or whey protein at the concentration of 0.3% (m:m).

KEY WORDS: matrix-assisted laser desorption/ionization time-of-flight mass spectrometry; raw milk; adulteration;

principal component analysis
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MALDI-TOF chromatograms of different samples
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