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A Study on Variable Selection of Vis — NIR Spectral
Information for Online Detection Albumen pH of Eggs
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Abstract: Method for albumen pH of eggs online detection by using Visible — NIR diffuse reflectance

spectroscopy was studied. Backward interval partial least squares ( BiPLS) and Monte Carlo Uninformative

Variables Elimination ( MC — UVE) were proposed to search for an optimized combination of information spec—

tral intervals and number of variables about albumen pH from Vis — NIR specira of egg. The specira were pre—

processed by first derivative which was the best spectrum preprocessing. It was found that the selected result

was the best when the interval number was 25 used by BiPLS and the information intervals were 598. 33 ~

617.55 nm 636.63 ~655.58 nm 783.25 ~800.72 nm and 852.24 ~885.82 nm. The optimized effective
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number of variables was 250 used by MC — UVE. For BiPLS and monte carlo uninformative variables elimina—
tion partial least squares ( MC — UVE - PLS) models of the combination intervals and the effective number of
variables the R values of prediction set were 0. 827 and 0. 833 respectively. And the root mean square errors
of prediction ( RMSEP) were 0.094 and 0.086 respectively. The results reveal that the best results were ob—
tained by MC — UVE — PLS. The proposed method overcomes the difficulties that different information intervals
of complicated samples have different contribution to PLS model. And it makes the prediction more robust and
accurate in quantitative analysis of albumen pH.

Key words: visible — near infrared spectrum; online detection; monte carlo uninformative variables elimi-

nation ( MC - UVE) ; albumen pH
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Tab.1 Statistics of the albumen pH value in calibration and prediction data sets

/%
Data set Number of samples Range Mean Standard deviation Coefficient of variation
Calibration set 65 8.99 ~9.68 9.40 0.17 1.81
Prediction set 35 9.02 ~9.60 9.37 0.16 1.70

2.2

N ( MSC) .
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2 pH
Tab.2 Results of different prediction with different preprocessing methods
Calibration set Prediction set
Eggs quality Spectrum pretreatment LVs R, RMSEC R, MSEP
pH 8 0.795 0. 101 0.781 0.103
(5 ) 8 0.804 0.102 0.794 0.105
Albument pH MSC 3 0. 803 0.102 0.793 0. 106
(17 ) 3 0. 821 0. 096 0.797 0.101
(25 ) 3 0.763 0.106 0. 640 0.115
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Tab.3 Optimization result of BiPLS for different numbers of interval

/nm

Number of RMSECV ~ Number of

) Selected intervals Spectral range )
intervals variables

597.98 ~629.58 629.58 ~660. 82
15 13 5 4 10 0.093 356
781.93 ~811.2 868.47 ~896.46

524.94 ~549.36 597.62 ~621.45 782.26 ~804.33
20 216 17 513 0.101 335
847.76 ~869.11 869.11 ~890.21

598.33 ~617.55 636.63 ~655.58
25 20 8 21 6 16 0.091 321
783.25 ~800.72 852.24 ~885.82

BiPLS ( 3) RMSECV
25 598.33 ~617.55 nm.636. 63 ~655.58 nm.783.25 ~800.72 nm.852.24 ~
885.82 nm 321 . BiPLS
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4 PLS BiPLS MC-UVE-PLS3
Tab.4 Comparison of the results obtained by PLS BiPLS and MC - UVE - PLS
Models Number of variables R, RMSEP
PLS 1337 0.797 0. 101
BiPLS 321 0.827 0.094
MC - UVE - PLS 250 0.833 0.086
( BiPLS) (MC - UVE) pH /
PLS PLS
o 2 MC - UVE PLS
R, 0.833 RMSEP 0.086. pH
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