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ABSTRACT: Objective To rapidly detect polar components in frying oil by mid-infrared spectroscopy.
Methods According to the sample set partitioning based on joint X-Y distance, the samples of infrared spectral
data in frying oil were divided, and the correction set and prediction set were obtained. Moreover, competitive
adaptive reweighted sampling (CARS) algorithm was used for feature extraction after Savitzy-Golay (S-G)
smoothing+1* derivative preprocessing. The prediction model of polar components had been established by partial
least squares regression (PLSR) methods, which was optimized by BP neural network algorithm. Results The

model was established by BP neural network algorithm, the coefficient of determination and root mean square error
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of calibration (RMSEC) were 0.9032 and 0.1264, respectively. The coefficient of determination and root mean

square error of prediction (RMSEP) were 0.8569 and 0.0625, respectively. After optimized by BP neural network

algorithm, the root-mean-square error decreased obviously, which improved the accuracy of the prediction model.

Conclusion Mid-infrared spectroscopy combined with BP neural network algorithm is an effective method to detect

polar components of frying oil, which provides theoretical guidance and technical support for rapid quality detection

of edible oil.

KEY WORDS: mid-infrared spectroscopy; frying oil; polar components; partial least squares regression; BP neural

network algorithm
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Table 1 Pretreatment methods and their characteristics
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Table 2 Main characteristics of sample set partition by
SPXY method

T v
LM SPXY % WA He/ME ME i

FEAL 43
WOEEEXX)  0.0097  0.0061  0.0096  6.00x107

WIESE  gqyha e
Ao bt 2020 1650 1831 25.17

()%
WOEEEMX)  0.0130  0.0058  0.0102  1.07x107

WLE  spsnas
ALY e i 2670  16.00  18.43 8.62

()%

FIGREIR, FEE BT PLINEE L F R
FEAMNEL 73 Y9 PLSR AR, SPXY WXt Budha SR iEA 73 7
Jei, TEBRCREAT o X B HE R AT RS I5 R KS IEAEA K]
Sy, T AL P E &R B (coefficient of determination of
prediction set, R,”)AH kb 1 IE 4 Pk 22 5 %K (coefficient of
determination of calibration set, R/, H 144 J5 il
1R 2 (root mean square error of prediction, RMSEP)AH U 4% I
TR 1% 25 (root mean square error of calibration, RMSEC)
BR . DRI LAAIWT, I 53 AR AR SR AE 23 1] B A
Y5, BERIG B s HaR 22 HOR, AT ACR 3 2 .

F3 TRHARISFHEEN PLSR ER LR

Table 3 Results of PLSR model established by different sample
partitioning methods
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Table 4 Results of PLSR model established by different
pretreatment methods
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Table 5 PLSR model results established by 3 kinds of feature

extraction methods
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PCA 0.9091 1.4993 0.2822 3.1315
CARS 0.9534 1.0347 0.8524 1.1523
MCUVE 0.9355 1.2744 0.5668 1.9325
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