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Determination of Acid Value in Third Grade Soybean Oil by Near Infrared Spectroscopy
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Abstract: Near-infrared spectroscopy combined with chemometric methods was employed to determine the acid value of third

grade soybean oil as an improvement over the current methods. The characteristic waveband of 4500 —6000 cm* was selected

to establish an acid value calibration model. Spectral pre-processing methods based on wavelet transform were investigated and

the effects of different wavelet decomposition levels on prediction results of acid value were compared in detail. The results

showed that Daubechies4 (db4) wavelets with four levels of decomposition revealed the best noise removal. A back propagation

(BP) neural network calibration model was built based on reconstructed spectral signals with wave filtrating and was validated

using the prediction set with a determination coefficient of 0.9743 and a RMSEP of 0.1036. This study supports a high

feasibility to apply near-infrared spectroscopy for the rapid determination of acid value of oils.

Key words: acid value detection in oil; near infrared spectroscopy analysis; wavelet pre-processing; partial least square

regression; BP neural network
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Fig.1 Near-infrared spectra of soybean oil samples
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Table 1 Prediction results with different levels of wavelet decomposition

TR WA it 2R0E 3R 42500

FEA 1 0.665 0.5739 0.4985  0.44432  0.46925
FEA 2 0.913  0.92904  0.94978  0.96748  0.94575
FEA3 1181 118387  1.26481  1.25387  1.22679
A 4 1398  1.62994 155339 151228  1.55508
FEA 5 1.629  1.85729 1.8552  1.81972  1.81944
FEA 6 1.874 185173  1.83652  1.8366  1.86139
FEAR 7 2.115 2.1609 216207 21579  2.17821
FEA 8 2414 235719  2.45037 2.451 2.39161
FEA 92.704 255441  2.60042 2.61291  2.61765
A ER T 6 6 6 4
R? 0.962 0.9662 0.9683 0.9695
RMSEP 0.1259 0.1188 0.1151 0.1128
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Fig.2 Influence of hidden layer node number on BP neural network.
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