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Precision and Accuracy of Near-Infrared Spectroscopy for Determining Milk Constituent

Contents and Influence of Milk Temperature on Performance of Calibration Models

Masataka KAWASAKI* , Shuso KAWAMURA* , Hiroki NAKATSUJI* , Motoyasu NATSUGA*

We constructed an online near-infrared spectroscopic sensing system on an experimental basis.

Calibration models for determining three major milk constituents (fat, protein and lactose) were

developed, and the precision and accuracy of the models were validated. The sensing system can

be used to assess milk quality with su cient precision and accuracy. Moreover we evaluated the

influence of milk temperature on the performance of calibration models in practical use. When the

temperature of the validation subset was in the temperature range of the calibration subset, the

performance of calibration models was good. Therefore, temperature compensation of a calibra-

tion model was possible using calibration subset that covers a variation in temperature of the

sample to be measured.

Nourinsuisanshou,

* * * *

Near-Infrared Spectroscopy for Online Real-Time Monitoring of

Milk Quality during Milking (Part )
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Fig. Original near-infrared spectra of raw milk
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SD SEP Bias
n NF n r RPD

y x
Fat

y x

y x
Protein

y x

y x
Lactose

y x

n : SD : Standard deviation NF : PLS Number of factors

r : Coe cient of determination SEP : Standard error of prediction

Bias :

RPD : SD SEP Ratio of SEP to SD, SD/SEP

:

Table Validation statistics of the near-infrared instrument for determination of milk constituents

. . .

Fig. Correlation between reference fat and NIR- .

predicted fat (temperature range of milk Fig. Correlation between reference protein and

sample : . . ) NIR-predicted protein (temperature range of

milk sample : . . )

NIRSystems model

SEP RPD Bias

r SD

nm Averaging

x

Woo Woo et al., r SEP Bias

Woo RPD

,

,

,
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SEP Bias
n r RPD

y x
Fat

y x

y x
Protein

y x

y x
Lactose

y x

infrared transmittance method. J. Near Infrared Spectrosc.,

Infrared Spectroscopy (in Japanese). Saiwai Shobo, Tokyo,

Chen, J.Y., Iyo, C., Kawano, S., . Development of calibra-

tion with sample cell compensation for determining the

fat content of unhomogenised raw milk by a simple near
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Chen, J.Y., Iyo, C., Terada, F., Kawano, S., . E ect of

multiplicative scatter correction on wavelength selec-

tion for near infrared calibration to determine fat con-

tent in raw milk. J. Near Infrared Spectrosc., , .

Itoh, K., , An instrument for continuous determination of

milk constituent contents. Japan Patent O ce, Patent
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Correlation between reference lactose and NIR-

Table Comparison of the accuracy in two cases : ( ) when sample temperature for the validation

subset is included in the temperature range of the calibration subset and ( ) when sample

temperature for the validation subset is not included in the temperature range of the

calibration subset

. .

Fig.

predicted lactose (temperature range of milk

sample : . . )

:
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