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Determination of Alcohol and Sugar Contents in Wines Produced
at Yamanashi Prefecture by Near Infrared Spectroscopy
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SUMMARY

(NIR)  spectoroscopy was studied for nondestructive determination of

alcohol, total sugar and reducing sugar contents in wine. The NIR spectra of wines showed

Near infrared

a characteristic patterns in the wavelength regions of 1600~1800nm and 2200~2400nm
comparing with the data of water. Calibration curves of alcohol, total sugar and reducing
sugar contents in wine were made up from NIR absorbance values and samples data by
chemical methods. As a result, high relationship was obtained between chemically analyzed
alcohol, total sugar and reducing sugar contents and values estimated by NIR spectroscopy,

respectively, Correlation coefficients of calibration curves of alcohol, total sugar and reducing
sugar were 0.94, 0.97, 0.99, and standard errors of estimation were 0.34, 0.30, 0.18, respectively.
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InfraAlyzer 500 System
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Fig. 2 Near InfraRed Spectra of White,
Pink and Red Wines
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Table 2  Wavelength Selected and Statical Summary
of Calibration of Alcohol Content in Wine

wavelength Ro see? Fo
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232023121184 0.83 0.35 188.4
2320 2312 1184 1264 0.94 0.34 155.8
23202312 1184 1264 1276 L,0.94 0.33 130.2
2320 2312 1184 1264 1276 1548 0.84 0.33 114.2
2320 1792 1184 1264 2488 1756 2352 0.95 0.30 116.0

a) R; correlation of coefficlent , b)SEE; standard error of estimation, C)F; F value

Table 3  Wavelength Selected and Statical Summary
of Calibration of Alcohol Content in Wine

wavelength Ro see ™ F o
2220 2304 092 037 2532
1184 2234 2304 0.93 0.34 1971
1184 1758 1814 1884 0.94 7.33 161.2

8) R; correlation of coelficient , b) SEE; standard error ol eslimalion, °) F; F value
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Fig.3 NIR Spectra of Alcohol Solutions”

"The concentration of alcohol solutions were changed
from 0% to 99%
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Table4 Wavelength Selected and Statistical Summary

of Calibration of Alcohol Content in Wine

wavolongth R see® g9
2,65 2280 093 0.36 276.7
2335 2350 2390 0.93 0234 2020

1660 1685 2320 234D 0.99 0.33 162.7

a) R; correlation of coeHiclent , b)SEE; slandard error of esliration, °) F; F value
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Table 5  Wavelength Selected and Statistical Summary of

Calibration of Total Sugar Content in White Wine

wavelength R see Fo
1612 0.87 0.64 1513
1612 1552 0.91 0.53 1231
2240 1536 2120 0.97 0.30 280.3
2236 1544 2104 1764 0.98 0.28 2424
2236 1544 2200 1764 1104 0.98 0.28 202.9

8.0 8.0 100 11.6 120 13.0 14.0 15.0
Chemicatly Analyzed Value(%)

Fig. 4  Correlation between NIR and Chemically
" Analyzed Alcohol Content
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Fig. 5 Correlation between NIR and Chemically

Analyzed Total Sugar Content
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Fig7 NIR Spectra of Sugar Solutions

*Composition of sugar solutions was fructose, glucose
and sucrose in the ratio 2:1:0.5.The concentrations were
changed 0% to 100%
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*Composition of sugar powder was fructose, glucose and

Second Derivative Spectra of Sugar Powder

sucrose in the ratio 2:1:0.6
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