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This study was performed to develop a reliable method for identifying distinct animal species of finished
leather products, using MALDI-TOF MS (matrix assisted laser desorption ionization-time of flight mass spec-
trometry). A series of leather samples from two different species of Bovidae, bovine (Bos taurus) and water
buffalo (Bubalus bubalis), were used as controls to ensure the validity of the method. The samples were treated
in 2-mercaptoethanol to destroy the disulfide bridges of the protein chains and were then digested with trypsin,
an endoproteolytic enzyme, to cleave the protein chain into peptides containing lysine (K) and arginine (R) res-
idues. The modified peptides were mixed with an HCCA matrix (0-cyano hydroxycinnamic acid) to form the
sample/matrix composition. This mixture was then eluted onto a steel target plate and ionized by laser. The
formed pool of cleaved peptides was measured by MALDI-TOF MS and arranged according to their molecular
weight to charge ratio (m/z). The comparison of the mass spectra allowed the investigation of species-specific
peaks between bovine and water buffalo leather. Traditional microscopic methods were used to verify con-
sistency with the experimental values determined by MALDI-TOF MS.
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Fig. 1. Hair follicle counts (top) and the distance between follicles (bottom) of samples A-1 (bovine leather, left) and B-

1 (water buffalo leather, right).
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Fig. 2. Hair follicle size of samples A-1 (bovine leather, left) and B-1 (water buffalo leather, right).
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Table 1. Hair follicle size of samples A-1 (bovine leather) and B-1 (water buffalo leather)

Hair follicle size (mm)

1 2 3 4 5 6 7 Mean SD CV(%)
A-1 0.130 0.156 0.220 0.189 0.117 0.154 0.144 0.159 0.033 20.6
B-1 0.107 0.136 0.112 0.106 0.131 0.118 0.110 0.117 0.011 9.4

SD: Standard Deviation, CV: Coefficient of Variance
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Fig. 3. Light microscopy images of bovine leather samples.
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Fig. 4. Light microscopy images of water buffalo leather samples.
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Fig. 5. MALDI-TOF mass spectra of samples A-1 (bovine leather, top) and B-1 (water buffalo leather, bottom) with a

range of m/z 1050-2200(m/z).
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Fig. 6. MALDI-TOF mass spectra of A-1 (bovine leather, top) and B-1(water buffalo leather, bottom) with a range of 1400-

1500 (m/z).
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Fig. 7. MALDI-TOF mass spectra of A-1 (bovine leather, top) and B-1(water buffalo leather, top) with a range of 2050-

2150 (m/z).
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Table 2. Common and diagnostic MALDI-TOF MS peaks in bovine leather and water buffalo leather (@: common, 4:

diagnostic)
Mass (m/z)
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