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Fig. 2 Crab meat
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Fig. 3 Crab original NIR spectra
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method for sample selection T3 REEEKINNGE ST EFR AR TVB-N & &, 87 mg -
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o =
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. - . Y45 R Tt £ 25 R
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FE RMSEC AL RME E/‘Jiﬂm"‘ 9% mg + 100 g <TIEJ>71 5-fold CrossValidation  0.969 9 1.477 1 0.863 6 3.894 4
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Table 4 PLSR models based on different

pretreatment methods
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x5 0.969 9 1.477 1 0.863 6 3.894 4

SG i 0.944 9 1.998 4 0.834 7 3.464 1
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Table 5 PLSR models based on different

feature extraction methods

FRAESE  WiAbE BB EE S S 000 4 45 R
W ik B R? RMSEC R? RMSEP
T WT 1050 0.9446 2.0043 0.8507 3.3793
PCA WT 16 0.8449 3.3535 0.8861 2.9967
SPA WT 14 0.7684 4.0980 0.8275 3.099 9
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least squares regression, PLSR). 3 %43 [8] )3 (principal com-
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Table 6 Comparison of PLSR and MLR model performance

e B DI EGR U 5
B - ——
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PLSR WT PCA 0.8449 3.3535 0.8861 2.9967
MLR WT PCA 0.8504 4.8100 0.8389 3.3645
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Rapid Detection of Crab Freshness Based on Near Infrared Spectroscopy

LI Xin-xing', YAO Jiu-bin', CHENG Jian-hong?, SUN Long-qing' , CAO Xia-min*, ZHANG Xiao-shuan*"

1. Beijing Laboratory of Food Quality and Safety, College of Information and Electrical Engineering, China Agricultural Univer-
sity, Beijing 100083, China

2. Yantai Institute of China Agricultural University, Yantai 264670, China

3. School of Biology and Basic Medical Sciences, Soochow University, Suzhou 215200, China

4. College of Engineering, China Agricultural University, Beijing 100083, China

Abstract The freshness of river crab is the most important factor that most consumers consider when buying. Total volatile
base nitrogen (TVB-N) is a commonly used international index for evaluating meat freshness, However, its detection process is
cumbersome and time-consuming, which can not meet the urgent needs of the current market for rapid and objective evaluation of
river crab freshness. Therefore, it is an urgent problem to establish a rapid method for detecting freshness of river crabs. A total
of 126 crabs purchased from aquatic market were rapidly transported to the laboratory by polyethylene oxygenation bag. After
treatment on a clean bench, the crabs were divided into 42 experimental samples. with 3 fresh crabs in each sample; 42 experi-
mental samples were stored in a constant temperature biochemical incubator at low temperature of 4 °C. 6 crab samples were
taken from the incubator on time every day for spectral data collection and freshness index determination for 7 days. In this pa-
per, near infrared spectroscopy (NIRS) was used to evaluate the freshness of river crabs stored at different time, and total vola-
tile base nitrogen (TVB-N) was used as an index to evaluate the freshness of crabs. Firstly, by comparing influence on the mod-
el prediction effect of 5-fold Cross Validation, Kennard-stone algorithm and sample set partitioning based on joint X-Y distance
algorithm, finally, the 5-fold CrossValidation algorithm was used to divide the samples. 32 samples were used as training sets
for model building, and the remaining 10 samples were used as test sets for model testing. Then, on the basis of dividing the
samples by five fold cross validation algorithm, wavelet transform (WT), Savitzky-Golay smoothing, first derivative (Dbl),
second derivative (Db2) and wavelet transform (WT) combined with Savitzky-Golay smoothing were used to pretreat. Wave
transform (WT) pretreatment was the best spectral pretreatment method, which eliminated the useless information in the spec-
trum and improved the signal-to-noise ratio. Once more, on the basis of the WT pretreatment, principal component analysis
(PCA) and successive projection algorithm (SPA) were used to extract spectral feature bands, and the principal component anal-
ysis (PCA) was used as the optimal wavelength selection method by comparing the model prediction effect. With the selected 16
feature bands as the input of the model, which not only improved the running speed of the model, but also improve the stability

of the model. Finally, after PCA feature extraction, by using partial least squares regression (PLSR) and multiple linear regres-



194 S 5 6 M %40 &

sion (MLR) built the TVB-N quantitative prediction model, by comparing the two kinds of model prediction effect to determined
the partial least squares regression (PLSR) model for the optimal modeling method, this paper finally determine the optimal
model based on WT-PCA-PLSR model, model prediction determination coefficient R* was 0. 89, and the root mean square error
of prediction RMSEP was 3. 00. In conclusion, the prediction model established in this study has a high accuracy, and this meth-

od can realize the rapid detection of the freshness of river crabs, and has a good market application prospect.

Keywords Near infrared spectroscopy; Total volatile base nitrogen; Freshness; Wavelet transform; Principal component analy-

sis; Partial least squares regression
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