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Identification of Honey Authenticity by Terahertz Spectroscopy

HUANG Luelue' WANG Zhiqi® LIU Miaoling' LI Bin"

(1. School of Food and Drug, Shenzhen Polytechnic University, Shenzhen 518055, China; 2. Shenzhen Institute of
Terahertz Technology and Innovation, Shenzhen 518102, China)

Abstract: [Objective] This study aims to identify honey authenticity by terahertz (THz) spectroscopy. [Method] Different
honey samples were analyzed by stable isotope ratio mass spectrometry (IRMS), and the results served as a
reference for terahertz spectroscopy. The sample requirements and analytical conditions of terahertz spectroscopy
were verified by comparing the results of these two methods. [Result] Liquid honey samples exhibited no
discernible absorption peaks. However, significant differences in refractive index were observed among samples.
The presence of water in liquid honey, particularly at high levels, affected the refractive index, potentially leading
to misjudgment. After removal of water from liquid honey via freeze-drying, terahertz attenuated total reflection
was employed for identification. The freeze-dried honey samples still showed no discernible absorption peaks but
exhibited distinct refractive index variations, being grouped into two categories: one with minor refractive index
fluctuations and average values ranging from 2.04 to 2.29, and the other with considerable fluctuations and
average values ranging from 1.03 to 2.22. [Conclusion] Consistent results from both analytical methods
demonstrate that terahertz spectroscopy can be employed for authenticity identification of honey samples.
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Fig. 1 Working principle of terahertz pulsed spectroscopy
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Table I Results of IRMS and LC-IRMS for 15 honey samples
IRMS i LC-IRMS i%
B 7
CAMIME B E/% ASCyye A Crugn  A8°Chy
1406 5 0 5.61 0.41 1.42
24 B 0 1.84 -0.16 0.33
39 0 2.02 -0.75 0.39
AH UG 0 1.82 0.61 0.52
SHi 10.20 6.63 0.51 -1.50
O 0 1.52 -0.52 1.24
THIG 3.40 1.95 0.02 -0.62
S B 0 3.33 0.25 1.16
Ol B 0 1.14 0.54 1.01
104144 2% 3.16 1.46 -0.43 -0.43
1144 2% 0 2.00 -0.16 0.12
12416 % 12.81 10.66 0.22 -1.72
13#1 % 31.25 5.59 0.35 -3.64
14414 % 23.01 7.20 0.48 -3.01
1541 % 1.35 2.05 -0.02 0.09
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Fig. 2 Terahertz absorption spectrum of liquid honey samples
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Fig. 3 Terahertz refractive index of liquid honey samples
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Fig. 4 Terahertz absorption spectrum of solid powdered honey
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