
Accepted Manuscript

Terahertz time-domain attenuated total reflection spectroscopy
applied to the rapid discrimination of the botanical origin of
honeys

Wen Liu, Yuying Zhang, Si Yang, Donghai Han

PII: S1386-1425(18)30120-3
DOI: https://doi.org/10.1016/j.saa.2018.02.009
Reference: SAA 15813

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

Received date: 14 September 2017
Revised date: 9 January 2018
Accepted
date:

4 February 2018

Please cite this article as: Wen Liu, Yuying Zhang, Si Yang, Donghai Han , Terahertz
time-domain attenuated total reflection spectroscopy applied to the rapid discrimination of
the botanical origin of honeys. The address for the corresponding author was captured as
affiliation for all authors. Please check if appropriate. Saa(2017), https://doi.org/10.1016/
j.saa.2018.02.009

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.

https://doi.org/10.1016/j.saa.2018.02.009
https://doi.org/10.1016/j.saa.2018.02.009
https://doi.org/10.1016/j.saa.2018.02.009


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 
 

 

 

 

Terahertz time-domain attenuated total reflection spectroscopy applied 

to the rapid discrimination of the botanical origin of honeys 

Wen Liu
a
, Yuying Zhang

a
, Si Yang

a
, Donghai Han

a, * 

a
 College of Food Science and Nutritional Engineering, China Agricultural University, No.17 Tsinghua East Road, 

Haidian District, Beijing, 100083, China 

 

Abstract 

A new technique to identify the floral resources of honeys is demanded. Terahertz time-domain 

attenuated total reflection spectroscopy combined with chemometrics methods was applied to 

discriminate different categorizes (Medlar honey, Vitex honey, and Acacia honey). Principal 

component analysis (PCA), cluster analysis (CA) and partial least squares-discriminant analysis 

(PLS-DA) have been used to find information of the botanical origins of honeys. Spectral range also 

was discussed to increase the precision of PLS-DA model. The accuracy of 88.46% for validation set 

was obtained, using PLS-DA model in 0.5-1.5 THz. This work indicated terahertz time-domain 

attenuated total reflection spectroscopy was an available approach to evaluate the quality of honey 

rapidly. 
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1. Introduction 

Honey is the natural sweet food produced by honeybees by blending the sweetened sap 

collected from flowers with metabolic gastric enzymes [1]. It contains nutritionally important 
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