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Development of Nondestructive Evaluation of Food by Near Infrared Spectroscopy

—Construction of The Calibration Equation Which Can Compensate
The Errors Caused by Changing Temperature in Wine Products—

Takumi ONDA, Syuuichi IINO and Chikao OTOGURO
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Summary

It is known that changing temparature of sample has effect on accuracy of measurement by near infrared (NIR) spectroscopy. By
the way, it is difficult to adjust temperature of sample before NIR measurement. Therefore, construction of the calibration equation
of alcohol content (%), which can correct the errors caused by changing temparature of sample in wine products was performed. The
calibration equation constructed by calibration using data set of spectra measuredat 20°C was able to determine alcohol content of
samples which measured at 20°C with sufficient accuracy, but was not determine alcohol content of samples which measured at 25°C.
As a results of calibration using combined data set of spectra measured at 20C and 25°C, the most accurate calibration equation
contained second derivative values of absorbance at 2340, 1720, 1888 and 2300nm was constructed. Multiple correlation coefficient in
calibration between values predicted by NIR spectroscopy and chemically analyzedvalues was 0.93 and standard error of prediction
was 0.30%. In conclusion, it was suggested that the calibration equation which can compensate the errors caused by changing
temparature of sample was obtained.
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Fig.1 Near infrared spectra of white wine measured
at different temparature

Real line; measured at 2Q°C, Dotted line; at 25°C

Tabale 1

using data sets of raw and second derivative spectra measured at 20C
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Fig.2 2nd derivative of Near infrared spectra of white

wine shown in Fig.1

Results of calibration and prediction for alcohol content in white wine

wavelength selected

regression constnts”

used spectra — RY SED SEPY
Al A2 A3 A4 A5 K, K, K, K, K, K,

log(1/R) 2404 1704 2244 1652 2412 3119 -2016.0 44320 -855.6 22105 1024 0.92 0.30 0.34

d4g(1/R) 2300 2250 1700 2408 -10.3 23.4 42.1 -109.3 14.5 0.94 0.21 0.24

a) K, ; intercept, Kn ; constant of An,

¢) Standard error of calibration,

b) Multiple correlation coefficlent,

d) Standard error of prediction.
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Fig.3 Spectrum of single correlation coefficient between

alcohol content and d’log(1/R) measured at 20°C
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alcohol content and d*log(1/R) measured at 25C

Table 2 Results of calibration and prediction for alcohol content in white wine using

" combined data sets of second derivative spectra measured at 20°C and 25°C

wavelength selected

regrssion constans

= R SEC SEP

Al A2 A3 A4 KO K1

K2 K3 K4

2340 1720 1888 2300 20.3 -11.5

106.3 -23.7 13.7 0.92 0.27 0.30

a) standard error of prediction using combined data set of second derivative spectra measured at 20°C and 25°C,
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