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Application of terahertz spectroscopy/imaging technology for food quality and
safety management
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Abstract

Terahertz (THz) represents the portion of the electro-
magnetic radiation between the microwave and the in-
frared region and is within the frequency range of 0.1-10
THz. The ability of THz waves to pass through a wide va-
riety of packaging materials, combined with their ability
to characterize the molecular structure of many substances
makes it an attractive tool for the application of food qual-
ity and safety management. This review provides current
information on application of THz spectroscopy/imaging
technology for food quality and safety management. The
THz spectroscopy/imaging technology has been shown to
be useful for detecting foreign bodies, vitamin/moisture,

* Corresponding Author: Hyang Sook Chun

pesticides, antibiotics, melamine etc. However, major
barriers to the adoption of THz spectroscopy/imaging for
food quality and safety management include THz signal
loss in heterogeneous food matrices, high costs of sources
and detectors, and absence of a library for the wide group
of food compounds. Further research is needed to over-

come these barriers.
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< 4= Utk THzaHE o] 83t 54 9] “Himage)S

o
EnAT
1
2

o
mﬁ‘ =

I e a2

7] YA = AlIZEF ol Hojzl THz ot o= 5
B EA Zullo] AZH3 AHEY Z g X
Fuks FRlelH el AuEY AR Fo| Waw
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7} Hol| A o] Exly] ulal S =A5}1a1, o] =AE u}
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T2 2 THz 94 % XM 2487|2 SHE aleiza) 2uE 4R

0|zt 34t =240 o|o|X|, (a) Y20l= A (1:
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H52toje] Cw THz SHEEHZ T, () 2HE = 2tHEY
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Collimator Lens.

Polygonal Mirror—1
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Conveyor Surface 210 GHz Source
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0.2
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Wheat flour
Wavenumber (cm™)
25 20 80 00
T T T T
(8) o (b)
304 —5p mgg’
—100mg g"
8§ 251 —150mgg’ §
£ ——200mg g’
_g 2.0 L E
.- -/ :
: a
< 1 <
1.04
0.5
Wheat flour
0.0 — - T T T
0.5 1.0 1.5 2.0 25 3.0
Frequency (THz)
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30 32 34 36 38 40
(c) 10 ; : : : (d)
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8 @
1
S os 0omg g g
£ 0 'E
.§ 07 .§
< 0Omg g! <
0.6
0% Wheat flour
090 095 100 105 110 115 120
Frequency (THz)
1.1
(e) ()
1.0
@
2 09 §
[} -]
'g £
0.8
2 2
< <
L y = 1.43x + 0.66
R2 = 0.974
0.6 v - . T
0 50 100 150 200 250
Concentration (mg g')
O 1, W d 4712 5 SFE AL THz-TDS ATEZ

(FTIR)¥} THz-TDS £-8¥o] oJs) 2. Ag 2
of | aaIgITk. 1 A}, Ak wpEE A ATk
N 2 BEEE Ao Uehton, 53] TH 9

o] AFuppofl A vt vae A 9 24
7F AT 2o dfgsle Ao R 845+ tH Zhang
et al., 2008). EZt 7HfH|o] EA AFAQ] w4

5 Thopet fsoro] A% 9 AEY o] Mol 4
A A oF/|3 4= Girh. o]o] WrhRel 2y
W5 AREY AEo] HAYS 0.1-1.0% H7FE
ohe TH S48 298 S A% At 4157 Qe
GRS WA 9 v Awe] o] x|Fo] a9
o}, A1E7] Qo] whe} ks Aake] Afol7t glot A

35

e Rice flour
"0.90 o.bs 1,'00 1.55 110 1.:|5 1.20
Frequency (THz)
14
1.0
0.9
0.8
y = 1.54x +0.74
R2 = 0.994
0.7 - T T T
0 50 100 150 200 250

AHEZ(1 THz=33 4 cm~')(Baek et al,, 2016)
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H 1, THz-TDSof| 2|gt 7% & 47120 M2 methomyl &
£0| Mtz 9 M= (Baek et al,, 2016)

Food matrix Accuracy Precision (between-day, n=5)

Level spiked (mg ¢ ) Recovery* (%) Level spiked (mg g ') RSD (%)*

Wheat flour 99° 96.340.01 150 3.95
199 88.61+0.02 200 429
299 92.01+0.02

Rice flour ur 88.63+0.02 150 2.82
235 90.85+0.01 200 4.9
353 88.84+0.01

*Recovery= {(quantity found in blank control)/amount spiked} x 100

® Relative standard deviation of three replicates on five different days

©10 % the standard deviation of the pure wheat flour matrix/the slope of the calibration curve
410 the standard deviation of the pure rice flour matrix/the slope of the calibration curve
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