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Determination of Chemical Composition of Milk Using Near-Infrared Reflectance Spectroscopy
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(State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of Agricultural Sciences,
Beijing 100193, China)
Abstract: This study reports on the application of near infrared reflectance spectroscopy to determine the major chemi-
cal components in milk. Totally 150 milk samples were collected from the same dairy farm, and the contents of protein, fat,
lactose, total solids and non-fat solids in milk were measured. Based on the spectral data, a regression model for each com-
ponent was proposed by partial least square regression combined with cross-validation. The results showed that middle- and
long- wavelength (1300-2500 nm) absorption contributed much to the regression models. The coefficient of determination
for the models for protein, fat, lactose, total solids and non-fat solids in validation sets were 0.96, 0.90, 0.90, 0.91 and 0.92,

respectively, with relative errors of 4.97, 3.19, 3.15, 3.37 and 3.54, respectively. The models for protein, lactose and non-fat

solids were effective in predicting 10 unknown samples, with relative error less than 1.40%.
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Fig.1  Original reflectance spectra of 150 raw milk samples
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Table1l Statistical data of milk components
EiELay FEECR /NGB % R B % P & % FRIEZE %
FLEA 143 3.09 439 3.70 0.24
FLRE T 142 251 6.34 458 0.72
FLHE 142 4.56 5.35 5.02 0.14
ST T 142 12.07 16.32 14.08 0.78
BB 146 8.42 10.23 9.48 0.27
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Characteristic wavelengths of protein (A), fat (B), lactose (C),
total solids (D) and non-fat solids (E) in the models
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Table2 Parameters of the models for milk components
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EAR ORI 9 1=0969v+0.114 0.041 0969 ¥=0.960x-+0.148 0.048 0959 497
B RRE 6 1=0916x+0.383 0207 0916 Y=0910x+0410 0225 0903 3.19
B OMSC 12 ¥=0928v+0.362 0.038 0928 Y=0911x+0448 0.044 0902 3.15
BES SNV 5 1=09220+1.093 0216 0922 Y=0915x+1.188 0231 0913 337
REEFS SNV 11 T=0.940640.569 0.066 0.940  7=0.927x+0.695 0.076 0.921 3.54
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Table3 Prediction of unknown samples using the models
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