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Table 1 Statistical values of beef physical
and chemistry indexes

Index(units) Max Min Mean  Standard deviation
TVB-N(mg+ (100 @~ ') 49.85 8.64 27.21 10. 95
Colony total(log CFU » g~ 1) 9.98 7.23 8.68 0. 54
pH 6. 39 5.49 9. 93 0. 25
L~ 49.30 31.89  38.82 5.11
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Fig. 1 Predicted vs actual values of storage time
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(a) Raw Vis/NIR spectra of beef; (b) MSC preprocess Vis/NIR spectra of beef
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Table 2 PLS calibration models for prediction of 4 indexes using different methods for selection of wavelength

. . TVBEN . Colony total

Selection methods ~ Number of variable PLS components . Number of variable ~ PLS components .
R. SEC R, SEP R. SEC R, SEP
PLS 1569 12 0.939 4.107 0.762 9.167 1569 11 0.932 0.322 0.768 0.451
iPLS 419 11 0.964 3.212 0.856 8.301 1243 10 0.937 0.320 0.876 0.395
iPLS-GA 95 10 0.952 3.011 0.943 4.742 156 8 0.920 0.326 0.903 0. 384

H L*

Selection methods ~ Number of variable PLS components jp . Number of variable ~ PLS components -
R. SEC R, SEP R. SEC R, SEP
PLS 1569 13 0.994 0.026 0.873 0.087 1569 7 0.985 0.864 0.891 3.023
iPLS 748 13 0.993 0.032 0.892 0.079 665 7 0.942 1.758 0.932 2.482
iPLS-GA 87 10 0.976 0.065 0.930 0.070 110 4 0.946 1.604 0.952 1.477
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Fig. 3 Predicted vs reference values of 4 indexes in prediction set by iPLS-GA-PLS model
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Prediction of Storage Time of Fresh Beef with Multi-Index Using Visible
and Near-Infrared Spectroscopy

MA Shi-bang" ?, XU Yang'* , TANG Xiu-ying', TIAN Xiao-yu', FU Xing!
1. College of Engineering, China Agricultural University, Beijing 100083, China

2. Nanyang Institute of Technology, Nanyang 473004, China

Abstract
colony total, pH value, and L* parameter. Visible and near-infrared spectroscopy (Vis/NIR) combined with interval PLS

The prediction model of beef”s storage time was established based on multi indexes of fresh beef, such as TVB-N,

(iPLS)and genetic algorithm(GA) was investigated for establishing PLS calibration model of above 4 indexes, respectively, and
rapid and nondestructive prediction of the storage time of fresh beef stored at 4 'C was realized. PLS models of 4 indexes were
built with full spectrum and effective variables selected by iPLS and iPLS-GA method, respectively. The performance of each
model was evaluated according to two correlations coefficients(R) and standard error (SE) of calibration and prediction sets. Ex-
perimental results showed that the performance of all models built with effective variable selected by iPLLS-GA was better than
full spectrum and iPLS, The storage time of calibration and prediction sets of beef samples was predicted by storage time model
with predicted values of above 4 indexes, and was achieved as follows: R.=0. 903, R,=0. 897, SEC=1. 88 and SEP=2. 24.
The study demonstrated that the beef’s storage time can be synthetically predicted with multi-index by using visible and near-in-
frared spectroscopy combined with the prediction model of beef’s storage time. This provides a new method for rapid and non-
destructive detection of beef’s storage time or shelf life.

Keywords Visible and near-infrared spectroscopy; Beef storage time; Multiple determination; Variable selection; PLS
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