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Model optimization of near-infrared spectroscopy for
determination of total acid and reducing sugar in vinegar
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Abstract: [Objective] Near-infrared spectroscopy (NIRS) was used for the determination of total acid
and reducing sugar in vinegar samples. It can provide technical support for vinegar quality detection.
[Method] Near-infrared transmittance spectroscopy was adopted for spectral acquisition of vinegar sam-
ples. Savitzky-Golay 1" derivative and wavelet derivative were used for spectral pretreatment. Wavelength
selection method of successive projections algorithm (SPA) was used for model optimization of total acid
and reducing sugar in vinegar samples. [Result] The results showed that the wavelet derivative (WD) com-
bined with SPA could not only improve the analysis precision, but also simplify the modeling variables. For
the total acid model, the root mean square error of prediction (RMSEP) and modeling variables were re-
duced form 0. 282 and 680 to 0. 227 and 51, respectively,and the correlation coefficient of prediction (R,)
was improved from 0. 965 to 0. 977. For the reducing sugar model,the RMSEP and modeling variables were

Ce# B ] 2012-08-02

[(RemH] ERARB¥IESTHE (21265006) : VLTG4 £ FH 2= 3 4T H (20114BAB2011010) ; 4 4 5838 K=+ R sh 3k &1 H
(01309021 s LR 44 4k 1 -+ 4 R iRl it

[(fEH AT B FTA978—), 5, N W MR AT HE A YFI -, 2SO0 % b Bt 2T B2 05 3 5%

E-mail ; haonm@163. com



553

W TF A T R TR R I M 5 30T £ AP 1 A I A B B4 I AL BT 5 95

reduced form 0. 627 and 680 to 0. 606 and 50, respectively,and the R, was improved from 0. 996 to 0. 997.
[Conclusion] NIRS combined with WD-SPA method is a feasible and fast method for the determination of

vinegar quality.

Key words: vinegar; quality determination;total acid;reducing sugar;wavelet derivative;successive pro-

jections algorithm (SPA) ;near-infrared spectroscopy (NIRS)
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Table 1 Statistical information of total acid and reducing sugar contents in vinegar samples
JR %/ % Mass fraction
i o A (TR S FE AL ——
Quality indexes Sample dataset Sample number fR/ME RKMHE - o 1 g 2
Minimum Maximum Average Standard deviation
R # IE4E Calibration 53 2.51 7.03 4. 94 1.01
Total acid BiiF4E Validation 27 2.51 6. 61 5.01 1.04
W T A B IE4E Calibration 53 0.98 30. 65 5.00 6. 04
Reducing sugar  §§{iF4£ Validation 27 1.11 30. 65 5.61 7.37
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Fig. 1 NIR transmittance spectra of a vinegar sample )[[‘ﬁ%:kTE'F EEALFE Savitzky—Golay(SG)Eﬁ’ﬁ(}ﬂ
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Table 2 Calibration and validation results of models with different preprocessing methods
(=} — - T N S
b L 4E A WAL BT BT RMSECV RMSEP R,
Quality indexes Preprocessing methods Factor
- JE 1% %63% Raw spectra 8 0.223 0.282 0. 965
B , SG 15 0.363 0.428 0.918
Total acid
WD 7 0. 267 0.233 0.976
. J R 6 Raw spectra 8 0.786 0.627 0.996
@}E*ﬂ SG 5 1.127 0.943 0.993
Reducing sugar
WD 7 0.777 0.617 0. 996
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Fig. 2 NIR transmittance spectra for vinegar by SG(a) and WD(b) derivative
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Table 3 Calibration and validation results, variables,and number of factors for models of

total acid and reducing sugar processed by SPA

i A8 bR PRI = X % -

Quality indexes Retained variable number Factor RMSECV RMSEP Ry
R Total acid 51 7 0.263 0.227 0.977
i J5E B Reducing sugar 50 7 0.763 0. 606 0.997
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Fig. 3 Selected modeling variables for total acid (a) and reducing sugar (b)
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