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Prediction of Chemical Parameters of Different Cuts of Beef by Near Infrared Transmission Spectroscopy
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Abstract: Beef thick flank, fillet and brisket were scanned using a near infrared spectrophotometer and their chemical parameters
such as protein, fat, water and ash were measured. A calibration model for each of these parameters was set up by means of
partial least squares (PLS) regression. The correlation coefficients of calibration for ash and water contents in beef thick flank
were 0.9843 and 0.9740, respectively, and the correlation coefficients of validation were 0.9502 and 0.9342, respectively. The
correlation coefficients of calibration for protein and water contents in beef fillet were 0.9540 and 0.7752, respectively, and the
correlation coefficients of validation were 0.9500 and 0.9060, respectively. The correlation coefficients of calibration for ash and
fat contents in beef brisket were 0.9746 and 0.9218, and the correlation coefficients of validation were 0.9560 and 0.9233,
respectively. The correlation coefficients of calibration and validation for total water content in beef thick flank and fillet was
0.7504 and 0.9737, respectively, while those for total ash content in beef brisket and thick flank were 0.8770 and 0.9777,
respectively. This study shows that near infrared spectroscopy allows accurate predictions of chemical parameters of beef and
therefore can be used to evaluate beef quality.
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Fig.1 Original (a) and average (b) NITS spectra of three different cuts
of beef
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Table 1 Chemical parameters of three different cuts of beef
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Fig.2 Flow chart for building calibration model
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Table 2 Details of calibration models for chemical parameters of three
different cuts of beef
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Table 3 Significance of differences between predicted and actual
values of chemical parameters of three different cuts of beef
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