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Abstract: Gas chromatography-mass spectrometry (GC-MS) was used to systematically compare the medium- and long-
chain fatty acid compositions of buffalo milk and cow milk, with the aim of identifying characteristic fatty acids in buffalo milk and
establishing a method for detecting adulteration with cow milk. Differential fatty acids were screened using orthogonal partial least
squares discriminant analysis (OPLS-DA), and fatty acid ratio indices were constructed based on these components. Characteristic
ratio indices were subsequently selected to establish a multi-index confidence interval radar chart for the authentication of buffalo
milk. A total of 50 fatty acids were detected in both milk types. The total unsaturated fatty acid content in buffalo milk (67.14%) was
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significantly higher than that in cow milk (61.94%) (P<0.05), whereas the total saturated fatty acid content was higher in cow milk
(38.07%) than in buffalo milk (32.85%) (P<0.05). Based on the OPLS-DA model, 23 differential fatty acids (VIP>1) were identified,

among which 13 fatty acids, including C22:1T, C20:3, and C22:5n-6, were significantly more abundant in buffalo milk than in cow
milk (P<0.05). The confidence intervals of the two fatty acid ratio indices, C13:0/C22:5n-6 and C14:1/C22:5n-6, did not overlap

and exhibited the largest differences between the two milk types. These results indicate that the two ratio indices can effectively

distinguish buffalo milk from cow milk under the experimental conditions applied. The identified fatty acids and ratio indices

show potential as reference markers for the detection of buffalo milk adulteration and may provide practical value for milk quality

authentication.
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Table 1 Long-chain fatty acid profiles in buffalo and cow milks
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composition in total buffalo and cow milk
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Fig.4 Principal component analysis of monounsaturated fatty

acid composition of buffalo milk and cow milk
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composition of buffalo and cow milks
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Fig.6 Identification of buffalo milk adulterated with cow milk
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Table 2 Characteristic index of milk from Holstein cow and buffalobased on fatty acid ratios

EAE FA FoAE o — A — iﬁﬁﬂi
AVG SD EERI AVG ~ SD BRI FE &
€20:3/C22:1 082 025 0.07-1.58 731 235 026-1436 A EE
C14:1/C22:5n-6 126 0.5 0.81-1.71 539 038  4.25-6.54 REE
C13:0/C22:5n-6 022 0.02 0.15-0.29 095 007  0.73-1.16 AEE
C11:0/C22:5n-6 0.08 0.2 0.03-0.12 058 007  037-0.79 *EE
C13:0/C20:1 026  0.03 0.18-0.34 075 004  0.64-0.86 *EE
C11:0/C20:3 0.1 0.02 0.06-0.16 062 015  0.17-1.07 AEE
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