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Detection of Moisture Content in Vinegar Residue Substrate
Using Visible-near-infrared Spectroscopy
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Abstract

In order to develop a method for rapid detection of moisture content in vinegar residue substrate, the
spectral data of 69 representative samples were collected by using visible-near-infrared spectroradiometer,
and the oven-drying method was applied to obtain the data of these samples’ moisture content. Partial
least squares regression ( PLS) method was selected to perform the calibration models for predicting the
moisture content. For determining the number of principal component factors in the PLS model and the
method of spectra preprocessing, the model with the lowest prediction residual error sum of square based
on cross-validation for the calibration samples set was chosen. The determination coefficient between the
predicted and the reference results for the prediction samples set, along with the root mean squared error
of prediction (RMSEP) , was used as evaluation parameters for the models. The results indicate that the
forecast result of spectral data is optimal through the spectra preprocessing method of moving average filter
(MAF) and first derivative (FD) , with 5 principal component factors. The determination coefficients of
the calibration and prediction models are 0.993 0 and 0.990 1, with root mean squared error of
calibration ( RMSEC) and prediction ( RMSEP) of 0.067 6 and 0.071 5, respectively. Therefore,
visible-near-infrared spectroscopy with PLS method can be used successfully to determine the moisture
content of vinegar residue substrates.
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Tab.1 Statistic results of the samples moisture content

/EEA
PR BUME ROKE THE Rmx
2B %

BLIE4R 49 0.316  3.249 1.205 0.816 67.7

UIRIES 20 0.418  3.277 1.424  0.986 69.3

BEERE 69 0.316 3.277 1.255 0.896  67.8
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Fig. 1 Original reflectance spectra of calibration samples set
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