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Development of simple measurement method for oleic acid composition
in beef fat tissue by FT-IR / ATR

Kazunari TSUJIMURA, Hiroki YOSHIMURA, Yoko YAMAGUCHI,
Akiyuki HONDA 'and Daisuke HASHIMOTO!

1 Livestock Division, Agriculture and Forestry Department

We developed a simple and easy measurement method for the composition ratio of oleic acid in beef fat
by combining Fourier transform infrared spectroscopy with Attenuated Total Reflectance (FT-IR/ATR) and
partial least squares regression (PLS model) which is one of multivariate analysis methods. In FT-IR/ATR
analysis, we established an analytical method to apply beef fat directly to aluminum foil with a small amount
of beef fat (AL-IR/ATR). This method does not use harmful reagents. In addition, the PLS model for
predicting oleic acid composition ratio was constructed using both FT-IR/ATR spectral data obtained from
a fat sample and measured values of fatty acid composition ratio obtained by gas chromatographic analysis.
As a result of internal cross-validation, the coefficient of determination (coefficient of correlation) between
the predicted value calculated by applying the PLS model and the traditional measured value by the gas
chromatograph, was a high value of R? = 0.7949 (R = 0.8916). The average of the prediction errors was 1.3
+ 1.0 points, which was good accuracy. External cross-validation using other beef fat samples also had a
prediction error of less than 1.5 points. Furthermore, the PLS model constructed for monounsaturated fatty
acid composition also confirmed the goodness of the results of cross-validation.

In this research, a rapid measurement technique of oleic acid and monounsaturated fatty acid composition
ratio value from small volumes of beef fat using FT-IR/ATR analysis was established.

Key words: Taste of beef, Oleic Acid, Monounsaturated fatty acid, FT-IR/ATR, Partial least squares (PLS)
model.
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