
Accepted Manuscript

Classification and quantitation of milk powder by near-infrared
spectroscopy and mutual information-based variable selection and
partial least squares

Hui Chen, Chao Tan, Zan Lin, Tong Wu

PII: S1386-1425(17)30661-3
DOI: doi: 10.1016/j.saa.2017.08.034
Reference: SAA 15391

To appear in:
Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy

Received date: 11 January 2017
Revised date: 7 August 2017
Accepted date: 9 August 2017

Please cite this article as: Hui Chen, Chao Tan, Zan Lin, Tong Wu , Classification and
quantitation of milk powder by near-infrared spectroscopy and mutual information-based
variable selection and partial least squares, Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy (2017), doi: 10.1016/j.saa.2017.08.034

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.saa.2017.08.034
http://dx.doi.org/10.1016/j.saa.2017.08.034


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Classification and quantitation of milk powder by near-infrared 

spectroscopy and mutual information-based variable selection and 

partial least squares 

 

Hui Chena,b
P, Chao TanP

a  , Zan LinP

a,c , Tong Wua 

PP

aKey Lab of Process Analysis and Control of Sichuan Universities, Yibin University, Yibin, Sichuan 

644000,China 
bHospital, Yibin University, Yibin, Sichuan 644000, China 

cThe First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, China 

 

 

Abstract: Milk is among the most popular nutrient source worldwide, which is of great 

interest due to its beneficial medicinal properties. The feasibility of the classification of milk 

powder samples with respect to their brands and the determination of protein concentration is 

investigated by NIR spectroscopy along with chemometrics. Two datasets were prepared for 

experiment. One contains 179 samples of four brands for classification and the other contains 

30 samples for quantitative analysis. Principal component analysis (PCA) was used for 

exploratory analysis. Based on an effective model-independent variable selection method, i.e., 

minimal-redundancy maximal-relevance (MRMR), only 18 variables were selected to construct 

a partial least-square discriminant analysis (PLS-DA) model. On the test set, the PLS-DA model 

based on the selected variable set was compared with the full-spectrum PLS-DA model, both 

of which achieved 100% accuracy. In quantitative analysis, the partial least-square regression 

(PLSR) model constructed by the selected subset of 260 variables outperforms significantly the 

full-spectrum model. It seems that the combination of NIR spectroscopy, MRMR and PLS-DA 

or PLSR is a powerful tool for classifying different brands of milk and determining the protein 

content. 
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