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Abstract: In the study, five kinds of dried tangerine peels stored for different years (3, 5, 10, 15 and 20 years) were subjected to
differential characterization and identification of storage years by terahertz spectroscopy and imaging technique and statistical analysis method.
The results showed that significant differences and consistent changing trends were found in the terahertz spectral parameters (including the
absorption coefficient, refractive index, complex dielectric constant imaginary part and dielectric loss tangent value) as well as the contrast of
terahertz frequency-domain images among the different dried tangerine peel samples: decreasing gradually with an increase of storage year for
those stored for 3~15 years, whilst increasing gradually with an increase of storage year for those stored for 15~20 years. Moreover, statistical
analysis and independent sample t-test were carried out for each of the terahertz spectral parameters in the range of 0.6~1.8 THz, and the spectral
parameter data with high consistency and significant difference (p<0.05) were extracted to establish a highly efficient prediction model for
storage years of dried tangerine peels based on the principal component analysis-support vector machine (PCA-SVM). The accuracy of the
model reached over 94%. This result indicates the feasibility and superiority of the terahertz technology in the characterization of the differences
between tangerine peels and in the identification of storage years for dried tangerine peels.
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Table 1 The a,., of dried tangerine peels stored for different years at 0.6~1.8 THz

Frequency/THz

Group
0.6 0.7 0.8 0.9 1.0 1.1

1.2 1.3 1.4 1.5 1.6 1.7 1.8

3~5 9.68 841 640 516 3.68

5~10 1393 730 9.01 735 699 751
10~15 532 630 499 511 450 452
15~20  -734 -5.60 -6.10 -534 -517 -522

2.24%

-495 -481

340 2.73* 2.09% 222*% 291* 286* 2.64*
6.07 584 563 539 492 448 475
401 371 328 310 295 263 225
461 451 -427 -425 -355

A ONRT AR Z T 928850,

i e it E LR REHER, BP p<0.05. TAFR.

R 2 NEMEERFAETE 0. 6~1. 8 THz SEEINIAY n, BV ELER
Table 2 The n,, of dried tangerine peels stored for different years at 0.6~1.8 THz

Frequency/THz
0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
3~5 497 489 488 485 487 490 490 491 493 498 500 498 497
5~10 210 215 214 212 211 210 210 208 208 207 205 206 2.09
10~15 148 136 140 134 132 128 125 123 123 120 119 116 115
15~20 -0.54 -0.56 -0.54 -0.51 -050 -047 -045 -043 -043 -040 -038 -035 -033

Group
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Table 3 The &''y.y of dried tangerine stored for different years at 0.6~1.8 THz

Frequency/THz
Group
0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
3~5 1509 13.67 1155 1023 8.69 842 844 774 710 728 803 795 771
5~10 1636 9.66 1138 9.67 929 859 834 808 78 761 711 667 698
10~15 689 776 647 653 589 587 532 500 456 435 418 383 343
15~20 -7.84 -6.14 -6.61 -584 -565 -567 -538 -522 -502 -490 -464 -460 -3.88
% 4 FRCEERFREAE 0. 6~1.8 THz SEEIMAY (tand) , BNLLER
Table 4 The (tand),., of dried tangerine peels stored for different years at 0.6~1.8 THz
Frequency/THz
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0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
3~5 447 334 143 028 ~-1.15 -146 -144 -209 -273 -265 -2.02 -204 -224
5~10 1163 508 676 516 482 417 393 372 352 328 285 242 265
10~15 378 486 353 372 313 319 271 245 203 1.8 173 145 1.08
15~20 -6.84 -507 -559 -486 -470 -478 -452 -440 -420 -414 -392 -392 -324
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Fig.6 PCA scatter plots of THz spectrums of dried tangerine
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