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NIR Spectroscopy Analysis of Main Parameters in Red Wine Fermentation

Zhang Shuming' Yang Yang' Liang Xuejun® Li Jingming' Ni Yuanying'
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Abstract; The glucose, fructose, ethanol and glycerol were predicted by using NIR spectroscopy and

multivariate calibration methods. And the reference values were analyzed by HPLC to evaluate four
components above. The principle component analysis regression ( PCR) and partial least squares
regression (PLSR) were compared. The correlation coefficient of calibration (R*) , the root mean square
error of calibration ( RMSEC) and the root mean square error of prediction ( RMSEP) were used to
evaluate the models. Results from the application of PCR and PLSR were presented, showing there were
no significant differences between PCR and PLSR to predict glucose, fructose and ethanol. While for the
glycerol, it was better to use the PLSR. PLSR almost always required fewer latent variables than PCR,

but this did not appear to influence predictive ability.
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Fig. 1 Chromatogram of standards
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Tab.1 Chemical analysis of glucose, fructose,

ethanol and glycerol g/L
o KIESE (36 4>) B UESE (18 4>)
T RKRME BoME FXWE BKME RME
WA 51.69  113.65 0 54.53 107.80 0
L 47.38 89.14 0.76 49.39 87.66  1.03
Z T 53.67 127.48 0 44.23  124.00 0
Hh 1.080  2.04 0 0. 80 1.60 0
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Fig.2 Change of fermentation parameters vs time
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Fig.3 NIR spectra of all samples collected at different

times during alcoholic fermentation
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Tab.2 PLSR calibration results of glucose, fructose, ethanol and glycerol

i ) K4 B4
%ix WAL/ em ™! B4l Ak 3 )5 vk FH T ; 1 ]
R RMSEC/g-L~ RMSEP/g-L "~
Eikil 4381.48 ~4018.92 MSC + d1 + Norris 11. 5 7 0. 997 3.28 5.07
4315.91 ~4030. 50
Al SNV 4 0.993 3.73 6. 06
5874.11 ~5338.00
Z. 4412.33 ~4234.91 SNV 4 0.999 2.26 2.80
: 4728.60 ~4385.33
Hh SNV +d1 5 0.953 0.22 0.27
6012.96 ~5291.71
T :MSC 2 Z ST #UR AL IE 3 d1 2 — B 805 SNV g 48 S AR AL s Norris 11,5 2 Norris 11 815 IRF-1 .
3 FEBRBE.CENEHSENERSEEEELR
Tab.3 PCR calibration results of glucose, fructose, ethanol and glycerol
R 1% IE4E LR S
sy Pk JE I /em ! B b B 7 ENSESY
R? RMSEC/g-L ™' RMSEP/g- 1.~
A 4381.48 ~4018.92 SNV +d1 + Norris 11. 5 10 0.997 3.44 5.06
4315.91 ~4 030. 50
o SNV 10 0.994 3.41 5.75
5874.11 ~5 338.00
7. W 4412.33 ~4234.91 SNV +dl 3 0. 999 2.35 2.68
i 4728.60 ~4385.33
Hh SNV +dl 6 0. 894 0.32 0.36

6012.96 ~5291.71
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