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Abstract  Near-infrared spectroscopy ( NIRS), combined with chemometrics methods, is applied to rapid
quantitative determination of oleic acid and linolenic acid in camellia oil blends. 76 camellia oil samples are prepared
and used for near-infrared spectral collection. Different spectral preprocessing methods are applied to effective
information extraction. Two variable selection methods, Monte Carlo uninformative variable elimination (MCUVE)
and variable combination population analysis (VCPA), are applied to select characteristic NIRS variables for the two
fatty acids in camellia oil blends. Quantitative analysis models of the fatty acids are built using partial least-square
regression. The results show that NWDI1*-MSC preprocessing can be used for optimization of near-infrared spectra
of the two fatty acids in camellia oil blends. It is found that the VCPA method can greatly improve the precision of
the model and compress the modeling variables. For the oleic acid model, the modeling variables decrease from 1501
to 7, the root-mean-square error of cross-validation and correlation coefficient of calibration are 1.107 and 0. 984,
respectively, and the root-mean-square error and correlation coefficient of prediction are 1.178 and 0.981,
respectively. For the linoleic acid model, the modeling variables decrease from 1501 to 8, the root-mean-square
error of cross-validation and correlation coefficient of calibration are 0.089 and 0. 987, respectively, and the root-
mean-square error and correlation coefficient of prediction are 0.105 and 0.982, respectively. NIRS combined with
NWDI1"-MSC-VCPA-PLSR provides a quick and easy analysis method for measuring fatty acids in camellia oil
blends.
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Table 1 Sample configuration information

Sample composition Number Volume fraction/ %

Camellia oil mixed with
1-19 3,5,7,10, 13, 15, 18, 20, 25, 28, 30, 32, 35, 38, 40, 43, 45, 48, 50
rapeseed oil (pressed)
Camellia oil mixed with
20-38 3,5,7,10, 13, 15, 18, 20, 25, 28, 30, 32, 35, 38, 40, 43, 45, 48, 50
rapeseed oil (leaching)
Camellia oil mixed with
39-57 3,5, 7,10, 13, 15, 18, 20, 25, 28, 30, 32, 35, 38, 40, 43, 45, 48, 50
palm oil (leaching)
Camellia oil mixed with
58-76 3,5,7,10, 13, 15, 18, 20, 25, 28, 30, 32, 35, 38, 40, 43, 45, 48, 50
palm oil (pressed)
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Table 2 Detection conditions of gas chromatograph

Content Parameter

Instrument model Agilent-6890

Detector FID
Sampler Split
Flow rate of H, /(mL+min ) 1
Initial temperature /°C 140
Import sample temperature /°C 260
Termination temperature /°C 240
Heating rate /(°C *min ') 4
Carrier gas N,
Split ratio 40:1
Sample size /pL 1
Measure time /min 40
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Fig. 1 Original near-infrared spectra of samples
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Table 3 Comparison of PLSR modeling results with

different spectral preprocessing methods

Oleic acid Linoleic acid
Method R. RMSECV R. RMSECV
None 0.726  5.197  0.354  0.657
NWDI* 0.733 5105  0.669  0.622
NWD2" 0.701  5.444 0546  0.740
MSC 0.985  1.086  0.950  0.171
SNV 0.985  1.096  0.949  0.173

NWD1*-MSC 0.986 1.021 0.968 0.138
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Fig. 2 Spectrum after processing with NWD1*-MSC
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Table 4 Comparison of PLSR modeling results with

two kinds of variable selection methods

) Variable
Analysis . Number of .
. selection . R. RMSECV
object variables
method
None 1501 0.986 1.021
Oleic acid VCPA 7 0.984 1.107
MCUVE 180 0.994 0.688
None 1501 0.968 0.138
Linoleic acid VCPA 8 0.987 0.089
MCUVE 500 0.989 0.080
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Fig. 3 Sample point distributions of PLSR modelling variables for two kinds of fatty acids.
(a) Oleic acid PLSR model; (b) linoleic acid PLSR model
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Fig. 4 Correlation relationships of measured and predicted values of models for two kinds of fatty acids.
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