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Abstract

In this study, taking Chuan-Angelica dahurica harvested in 2024 as research samples, Terahertz Time-
Domain Spectroscopy (THz-TDS) was employed for the rapid identification of Chuan-Angelica dahu-
rica subjected to sulfur-fumigation processing. Conventional identification methods, including mor-
phological observation, microscopic characterization, physicochemical property analysis, and multi-
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spectral detection, are incapable of rapidly distinguishing sulfur-fumigated Chuan-Angelica dahurica
from non-fumigated counterparts. By virtue of its high sensitivity to changes in the chemical compo-
nents of Traditional Chinese Medicines (TCMs), THz-TDS enables the rapid and accurate differenti-
ation of sulfur-fumigated Chuan-Angelica dahurica. This research finding lays a foundation for estab-
lishing a rapid quality evaluation standard for Chuan-Angelica dahurica based on THz technology and
provides a novel approach for the quality control and inspection of TCMs.
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1. 3]

HIE N RHE Y (Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook. f.8UHT A1 Angelica dahurica
(Fisch. ex Hoffm.) Benth.et Hook. f. var. formosana (Boiss.) Shan et Yuan)J T . Huk, MR, HH.
K g, ChEZS) (2020 BOICEEAMRECE ZXUEE. Sl gk, W HkSE D)
1] BIENERSEZE R, QIEFESRNED. LV ZHEE 2 AR =, BACZEEAT 7T
KW, AIERAPIR2]. MFAEIR3]. PU[4] MR[5]. £EPUEA6 ] FGRYT O MUE B[ 715 3. B
TEEETEER WL W WS, Forb ok 2= 09 1AL B 0 SRR TE[8], B B Al F AN [A],
SONNATE. BLATE. & AR A e,

FERWCIN TR, T A RO & s 05 FI AN ] b, 5 5200 AR e HL BOR Gk, i w1=
NJET RRE, MNIMSFEAEREEEEAGRAH, B AIER B R 24038 75 X[9].
AP AR AR, EHLERE P aRE R = AR 1 A ] 5 B e RO R A RN, SR
B B B, i EE T KA E AT AR . RIRATH RS E TR BN E[10], KRS £
TEREPUAR . BRI RIS [11]. RN, BEf ARkl S msEa 5, KIPRHE, %%
BERHEE[12],

R 48 %59 1 TE S 15 2 S N TS e ] Uk 5 07 SR AT X 70, H TR RS 2964 B PEIR
A KA RIZ, BG4 R.  FASITER I S e iR B A, R EBRERT .
HAfZ - HPLC. ZLAMGIE B RS IR F R R BEAT X 43, iz il Bt 92 (41 B[ 131K FH s RO € 192
(HPLO)ME KRR 73 B & &, KW 4 DN B RBWEYE DL BTG R aEE h AR B, B3
EYNBE =P UAR ] Siny =5 VAN R IV IE| e S Wiy EiC = NV O Wil weia ) b 2 IO (R
EAOULEE ST B AT S ) 3 B AR R s TSR S AZ R (TH NMR)ACE 20 27 R RS I B 2 5 O i 2
PR VAR B A TE T IR R AR BARER P2, R E BRI R SIS SRS A B R E R,
Rz R EEB, SRR ZEROK[15].

DRI, SR R I HOR T BT R 1 0 BB 5 A 22 i AR 9, IR SRS 07, )N e
T2 A TR J5T A R I R 2 P B A B S 3 S

K25 (THz) A2 FE AR AE 0.1~10 THz (B4 30~3000 )t BBl P9 1 BLBZ IR [ 16], 11 h 24 o ALK 2
S FIEAE AR 77 IRBNERIT S WSO 26 55 R LUK REAH B2 R R 24 38 B, X SS3iR 3l B S L) 4 ¥ 4544
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%8 N[17]F]F THz-TDS Al R BRH RIK 53, 15 B0 [R]85 7K 20 e 2R Bt A e it A8 A I, AT e Jel o
SRR, PORHBAERL 1 R BRI U 18]

Fritb, AOFRRYI18], ERSAEEBM ) EIEFEALE THz-TDS I 21 (1) =457 8] o ] 253 BT
gy, RXUHERAA BRI ETEZREAREENZR . AR AL I 806 8 5 AR SL 3 E
T A B (R PR 25
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2.1. #H

T 2024 4, R OBEEN N =X O ATE) AR, AR B 5 5] (B E )4, SA%K
3 HLRE S . FERMA ARG 4 5765 H), ZFHMEET TR IR,
22. KES5ERNERE

CLIA IR AT 4B 25 MR BT AN A, R TR . K/ B2 LA Mo (o e e, (RIS R ok s Ok R
ZIKEFBEE NI, FB6S EAs WERB DI 2 mE . KNS, DLRTER RS
FIEAE. BRI RGN FRS 45 R4 .
2.3.ITS M5

BREL AT F R, S 75% CREE R T, T DNA $REUIT B (30 /AP, 2 min) 78 /0 AREZH A,
i R 3L R 20 DNA 2 BGAF] S L HUE DNA. il PCR ¥ 18 )5, FIF ABI3730XL /545347 X0 i) )
R, ¥4 5 GenBank B8 LA, e RN % 5E
2.4. KFFZENERE

AEFAFRE 150 mg #£5, EHIRER 13 mm. BJE 0.9~1.2mm K4, B TRAMERE <1%)7,
18 KR 260 6 1S R GRS T o N R AR I s 3 AT DL (8 B AR e, @I Duvillaret y258 6 $2 BB I
RH WHRESH, R ARENLS S-G FIgEIRNEBES T.
3. ERESH
3.1. KESEE

JIEIER A F R, RO, HASS. SORIR M R FLRE RS R 882, 45 A HES P 0
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Figure 1. Morphological identification of Chuan-Angelica dahurica: (a) Non-sulfur-fumigated
root (b) Sulfur-fumigated root; (c) Non-fumigated powder; (d) Fumigated powder
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Figure 2. Microscopic Identification of Chuan-Angelica dahurica: (a) Non-sulfur-fumigated; (b) Sulfur-fumigated
B2 JIIBEESMEE: () IIBERRE; (b) JIIBERE

3.3. ITS JUFFI&E

M Pes RF, 2024 )| F1E TS 7915 Angelica dahurica #5[F (accession number: K8052189.1 45)
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Graphic Summary Alignments Taxonomy

Sequences producing significant alignments

select all 700 sequences selected

Description

Angelica dahurica voucher Q556 small subunit ribosomal RNA gene_partial sequence; intemal transcribed spacer.
Angelica dahurica voucher BJBBBZ-1 185 RNA gene, partial sequence; internal transcribed spacer 1, .

Angelica anomala voucher CDCM:20100613 18S ribosomal RNA gene, partial sequence; internal transcribed spa

Angelica dahurica voucher PS1197MT01 18S RNA gene, partial internal transcribed spacer

Angelica dahurica voucher HLQA10043-01(KUN) 18S ribosomal RNA gene, partial sequence; internal transcribed

Angelica dahurica voucher YCL20190819007-3 small subunit ribosomal RNA gene, partial sequence; internal tran

Angelica dahurica voucher YCL20190819007-1 small subunit ribosomal RNA gene, partial sequence; internal tran.

Angelica dahurica voucher YCL20190819007-8 small subunit ribosomal RNA gene, partial sequence; internal tran

Angelica dahurica voucher YCL20190819007-5 small subunit ribosomal RNA gene, partial sequence; internal tran.

Angelica dahurica voucher YCL20190819007-4 small subunit ribosomal RNA gene, partial sequence; internal tran

Angelica dahurica voucher YCL20190819007-7 small subunit ribosomal RNA gene, partial sequence; internal tran

Angelica dahurica voucher YCL20190819007-6 small subunit ribosomal RNA gene, partial sequence;_ internal tran.

Angelica dahurica voucher YCL20190819007-2 small subunit ribosomal RNA gene, partial sequence; internal tran.

Download Select col ¥ Show | 100V | @
GenBank Graphics Distance tree of results ~ MSA Viewer
St N | | e Covr vatam | it |t | Adosoion
- - B - - -
Angelica dahurica 1266 1266 99% 0.0  100.00% 709 MH7114381
Angelica dahurica 1266 1266 99% 00 100.00% 719 KR052189 1|
Angelica anomala 1266 1266 99% 0.0 100.00% 706 HQ699461.1
c... Angelica dahurica 1258 1258 99% 00 9971% 716 KP058313.1
Angelica dahurica 1245 1245 98% 00 9971% 685 FJ980394.1
Angelicadahurica 1240 1240 97% 00 100.00% 671 JX0229021
Angelica dahurica 1240 1240 99% 00 9927% 692 OL472977.1
Angelicadahurica 1240 1240 99% 00 99.27% 692 0L472975.1
Angelica dahurica 1238 1238 98% 00 9941% 682 0L472982.1
Angelicadahurica 1236 1236 98% 0.0 99.56% 678 0L472979.1
Angelicadahurica 1236 1236 98% 00 9941% 681 0OL472978.1 >

Angelicadahurica 1236 1236 98% 00  99.56% 678 0L472981.1
Angelica dahurica 1236 1236 98% 00 9956% 678 0L472980.1
Angelicadahurica 1230 1230 97% 0.0 99.56% 675 OL4729761

Angelica dahurica isolate ADA-Y.J 18S ribosomal RNA gene, partial

internal transcribed spacer 1, 5.8S ... Angelica dahurica 1229 1229 97% 00 9955% 689 MH188432.1

Angelica dahurica var. formosana isolate ADF-CN1 18S RNA gene, partial internal transcrib... Angelica dahuric. 1229 1229 97% 00 9955% 689 MH188434.1

KECE<H<E<B<ECECECECECNCNCNCNCNCNCN]]

Angelica dahurica var. formosana isolate ADF-CN3 18S ribosomal RNA gene, partial sequence; internal transcrib... Angelica dahuric... 1229 1229 97% 00 9955% 689 MH1884361

Angelica dahurica var. formosana isolate ADF-CN2 18S RNA gene. partial sequence: internal transcrib... Anqelica dahuric. 1229 1229 97% 00 9955% 689 MH1884351

Figure 3. ITS sequence results of Chuan-Angelica dahurica
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Figure 4. Terahertz spectroscopy of Angelica dahurica: (a) Time-domain spectra; (b) Refractive index; (c¢) Extinction coef-

ficient; (d) Absorption coefficient
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Figure 5. Terahertz spectroscopy of Angelica dahurica: (a) tand (dielectric loss tangent); (b) Imaginary permittivity; (c) Real
permittivity; (d) Phase spectrum; (e) Frequency-domain amplitude
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