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Abstract

acquire optical parameters such as refractive index, absorption coefficient, and the reflection coefficient of a substance. It

Terahertz time-domain spectroscopy utilizes the absorption of a substance in a specific frequency range to

has made significant contributions in the fields of food, drugs, and environment recently due to its benefits such as
fingerprint, low energy, strong penetration, and coherence. This study focuses on the current research status of terahertz
time -domain spectroscopy in food, drugs, and environment based on an introduction to the principle of terahertz time-
domain spectroscopy and method of acquiring optical parameters. Furthermore, for the future application of terahertz time-
domain spectroscopy in the fields of food, drugs, and environment, we summarize and assess its limits in practical work
and its development possibilities.
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Table 1
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Terahertz time-domain spectral processing methods and their applications in food detection

Target object Pretreatment method Method Result Reference
SLLR
R=—0.996
. PLS .
Cyfluthrin RMSEC is 0. 546 [17]
LS-SVM .
RMSEV 1s 0. 782
PLS-LS-SVM
Imidacloprid and Voigt-PLS
waciopnt , MSBC & RMSEC is 3. 7382 % [20]
carbendazim in flour matrix PLS
R*>>0.99304
. ) ) RMSEC is less than 0. 0219
Trichlorfon in soil PLS ) [23]
RMSEP is less than 0. 0246
RMSECYV is less than 0. 0286
Mixture of carbendazim and .
PCA CFSFDP Accuracy is 86 % [21]
tomato powder
Imidacloprid, carbendazim, .
o . . MPGA-SVM Accuracy is 100% [24]
fomediazine, dioxonitrile
BIiPLS .
. RMSEP is 0. 4064 B
Nitrofen PLS [25]
R=0.9995
MwPLS
Chlorodifon, PCA )
. Accuracy is 100% [26]
Dipterex SVM
OLS
Cyfluthrin ANN Erroris 1% [16]
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Table 2 THz absorption spectra of 14 drugs
Drug Characteristic absorption peak location /THz Reference
Synthetic cannabinoid 1.27 2.20 [40]
Ketamine hydrochloride 1.16 1.31 1.52 1.94 [42]
MDMA 1.20 1.83 2.57 [43]
Methamphetamine 1.23 1.67 1.87 [44]
Cocaine hydrochloride 0.85 1.20 1.47 1.56 1.96 [44]
Codeine phosphate 0.81 1.01 1.25 [44]
Morphine 1.50 1.97 [44]
Pethidine hydrochloride 1.15 1.84 [44]
Heroin 1.89 2.42 [40]
N-(1-carbamoyl-2-Methyl propyl)-
(l—amyl inda};ole S—forr}llla[;ni;: ) 15 196 240 [45]
N-(1-carbamoyl-2-methyl propyl)-1-
(4-Fluorine benz};l)indazolye-g-[(i};namide 1ol 199 45
N-(1-carbamoyl-2-Methyl propyl)-1-
(Cycl(ohexyl met}}llyl)indazoi,e-z-fzzm)amide 2.0l Lo
Ephedrine hydrochloride 1.26 1.96 [40]
Caffeine 1. 30 1.49 1. 64 1. 96 [40]
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