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Characteristic difference of porcine tissues by terahertz attenuated
total reflectance spectroscopy
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Abstract: To investigate the feasibility of testing pork quality by ter-
ahertz (THz) spectroscopy nondestructively, refractive indexes and
extinction coefficients of fat, muscle and skin of porcine tissue were
collected by attenuated total reflection (ATR) mode in the range of
0.2~2.0 THz. The results showed that THz spectra of these tissues
were different obviously in 0.2~1.6 THz. Water content was found
to be a main factor affecting THz absorption of {resh tissues. The op-
tical characteristic difference in THz band of different tissues could be
utilized to identify tissue types rapidly and nondestructively. Moreo-

ver, it could be predicted that the pork quality could be tested nonde-
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structively by establishing relationship model of THz spectrum and
porcine tissue quality.

Keywords: terahertz; attenuated total reflection; porcine tissues dis-
crimination; nondestructive detection; refractive index; extinction

coefficient
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Figure 1 Working principle of THz spectrometer
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Figure 2 Schematic illustration of THz-ATR optics
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Figure 3 The referenced and experimental refractive index
and extinction coefficient of pure water in the
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Figure 4 THz time-domain wave forms of no sample,

porcine tissue and pure water
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Figure 5 The refractive index and extinction coefficient of

adipose, skin, muscle and pure water
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Table 1  Statistical values of refractive index in pork tissues
AL FHE bR 2% S FNIEN R/AME
Ne Wi 1.74 0.02 1.79 1.70
Rk 1.91 0.12 2.12 1.70
LA 2.07 0.14 2.46 1.88

K2 BAHLEXRHKITE
Table 2 Statistical values of extinction coefficient

in pork tissues

MHFE PHE i 22 IEPNE] H/AME
NG i 0.22 0.03 0.29 0.17
F e 0.45 0.08 0.66 0.38
WL 0.54 0.12 0.94 0.43
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