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Abstract: Objective To investigate the purity and species of adulterants in commercially available Tusizi (Cuscutae Semen)
in order to provide a basis for the improvement of the quality of Cuscuta and its safe application.. Methods Genomic DNA
was extracted from a total of 25 Cuscutae Semen samples collected from markets. ITS2 sequences were amplified, sequenced
and then annotated by HMMer. MEGAG6.0 was used to calculate genetic distance and construct a NJ phylogenetic tree. The
functional domain, haplotype and secondary structures of ITS2 sequences were analyzed using DNAsp5.0. The obtained
sequences were transformed into chromatic barcode images and two-dimensional DNA barcodes using the R Program. Results
The adulteration of commercially available Cuscutae Semen was serious. All Cuscuta samples contained at least one adulterant.
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Persicaria lapathifolia and cracked soybean (Glycine max (Linn.) Merr.) were successfully identified in Cuscutae Semen as

adulterants. Conclusion This study confirmed the serious adulteration of Cuscutae Semen and clarified the species of these

adulterants. ITS2 sequence barcode is able to identify Cuscuta and other common adulterants, providing a method for identifying

tiny seeds. In addition, a combination of ITS2 sequences and two-dimensional code technology enables standardization and

informationization in the management of Cuscuta market.

Key words: Cuscutae Semen; adulterants; ITS2; color barcode; two-dimensional codes; DNA barcode

WL TR AR LT, M. TRWRERK,
B ROl Feer, mM. W81, BT
PT . L, NIETER— A T A SR A
YIEE T 42T Cuscuta australis R. Br.E{# 22F C.
chinensis Lam. [T 10, BN a8 E
BI¥E4EIK . <efas WHH. IbEZ2DRk SMHERH
KAEREZ TN W THEA L. ERRR. Bz
WG BURERA. B RGN faai A% H B HAG,
RV BV s AMAE R3], BTS2z B A Peis
2, T EESHERE, GIREER T, =2
PR IR 5 B A AR S ) R By, X
WA, e EWREME, HREIRE S
M I SEE - Bz RN (TRIE 1 g Ao
fi, “FIRAE 1~1.5 mm) FiF A%, HTHLZT
FR B LR EREY), BT LT B 221 H ]
MR AR, REAGIREE, FIGBGRIR S SR
FREMT, HTHRLZTFFRAD BARIRERT
AR/ AR, 2 EH I 20 & .
{HISSIRAARE . TR B8 R Fh RS0 e 45 e
P FEdRiE . R R TT, AL T E
PTHRALSHEB], DNA KU H AR R TR 014
2455 T8 A T R SR T )10, S ) A R (R 20 AR — B A
N AR DNA JF81IRIEAT PR 45 5 1 —
T EMERA, BRG], dE . B
Uf Gy THE FARAEAL SR R, $R AL G0 45 58 725
TEASFHEMHTS, Ak, 5 g4ergfss & iz
FARZBHTE Y. Bk, AR S
1 DNA ZKTEAG Y e J7 1 S i) T 5 S 22 1 Je e
RTS8, I B M RSO, LUH
AR RN TAEF T 7 I SR A4
1 MR5EE
11 #8

WZEEEE ) 25 FIANFEIR e+ (R 1D, BEX
25 AR YDA 5T G5 R 2 1 2 221 M RME AT il
WCAR ) 25k A ) 22 v 6] 22 2 R 2 e 24 FH AL At 92 e
MR e, $EBERNELT C. australis

R. Br. AR 7% 42 F C. chinensis Lam. .

BDFERIR YR 4 DNA $RBUGAFI & CRIR
AR LD FR AT 555 DP305), 2XKAPA
HiFi SR E A 3) DNA RAFTRA (2XKAPA
HiFi HotStart ReadyMix PCR Kit, 3£ Kapa
Biosystems A, %5 KK2602), /K LEE (K
J7 ALBRE 44 22 o KA IR A FD, =&k (bt
I, p-Fikor dbmiT) D,

1.2 &5

OLYMPUS SZX9 L EHMEE (HA), MM
400 VRA TIEREEA (fE[E Retsch A F]), veriti 96
well Thermal Cycler 5& & B =X s N (PCROAX (3%
Applied Biosystems 2] ), /NAL i 5 0L
Centrifuge 5424 (fE[H eppenddorf 2 7). W EEA
Bk 4 mm (MBS A dba) BHEARA ],
24123 66+ NANODROP 2000 (24 [# Thermo
/NCIDE
2 Fk
21 BLZTFTRNERMFINENE

SN —Fh 2z SLY-C BB 5
BNECRACBEN LI 2 N EE, AEFE 1000 Fi
M TR (0.000 1) #ATFRE R E, BCOFIIES
TR B Bl 22 R T AR AR
fE: FPRIFIBE (B, R T, R, AR (R
B K. ST KA (HRBRZER KD
PASHARRHE CGRTEAA TE6PE R A LIRS
BT, R T FAR LB BEALIE I 2~3 Riidk
TR g0 5%, A Toupview SRAFIEATFpFFh
BRI SRR AR BT 5 AT B AR,
PR TEAS R i A 22 B — EORLRT B 2 0 R 4
&, B2 AER.

2.2 #%4T DNA 2B PCR 3/ 1%

[ R/DE 1S mg P FHERBE SO RN ER 4
mm SEATHEES, AR 5L R A P R TR S AT B Y
& DNA, RN BT AT I E R . At
FHIGIY (ITS2F /ITS3R) ML 5UBIAC A & RHL



- 5984 « PER 2024E 98 B55% B 178 Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17

HIRAF A, 25 uLPCR A%, 2XKAPA HiFi i
REMIEZ) DNA RABETURMG 125 uL, 519
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Table 1 Sample information of Cuscutae Semen

D' [ELEE 2y [ R Firk Wi/t
Cus01 LT REGPN el WA= i 150 g- ! 59.00
Cus02 BT iR WA= i 10 gX25 41 28.75
Cus03 BT iR WA= i 500 g- ! 17.80
Cus04 e T TN HIGLAR T il 250 g- ! 32.80
Cus05 bt ¥ R WA= i 250 g- ! 12.80
Cus06 bt ¥ MNEE il 250 g 487! 20.25
Cus07 FREFE R T R WA= i 500 g- 487! 39.80
Cus08 B b ¥ T WA= i 100 g- 487! 40.00
Cus09 BT R WA= i 250 g 487! 49.90
Cusl10 vt T TN WA= i 100 g- 487! 29.22
Cusll PR TN HIGLAR T il 500 g-HE! 44.56
Cus12 LT TN WA= iy 200 g- ! 42.90
Cusl3 T SN WA= iy 250 g- il 28.05
Cusl4 GRESY ) SN WA= iy 500 g- 457! 32.00
Cusl5 LT TN WA= i 250 gl 38.00
Cusl6 LT TN WA i 100 g- ! 32.90
Cusl7 T SN WA= iy 250 gl 40.00
Cusl13 e e WIFAR = 40 gX4 1, 66.01
Cusl19 WM e b il 5gXx20 41 10.60
Cus20 T SN WA= i 250 gl 32.80
Cus21 T L) WA i 250 gl 23.00
Cus22 Hoe T SN WA 300 g-filE! 28.00
Cus23 Hoe T SN WA 250 g- ! 20.00
Cus24 LA 2N WIFAR = 250 g-fifE! 25.00
Cus25 Hoe T SN AT il 500 g- 45! 30.00
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1 TTGTEETTC CATAGTTGECABECTEGCTCCEERTCATTGTRECCE 172
2 T ATAGTTGECABECTEGCTCGEEETCATTGTEECCE 172
3 . CATAGITGECABECTEGCTCGEEMTCATTGTEECCE 172
4 CCTAGGATACATCGGAGTEGTEEACETTTTABCETTTGA . . G@ACE 183
5 CCTAGGATACATCGE Seacy 183
6 172
7 172
8 CATAGTTGECAGECTEGCTCGEEFTCATTGTEECGE 172
9 TTGTEETTG TG T CATAGTT TEGCTCGEETTCATTGTEGECGE 172
10 CTTGTEETTGATEETGTTG: = CATAGTTGECABECTEGCTCGEETTCATTGTEECCH 172
H CATAGTTGECAGECTEGCTCGEETTCATTGTEECGE H%
13 183
14 186
15 172
16 172
17 172
18 GecrEccTcceeTTCATTGTEGCCE 172
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26 AGG, TC 250
27 E6TAGGABCCGAG - - - JGTTECC. . . . AATTBGAAACARACCGTTG - 227
Consensus ~ sensu
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Fig. 1 Multiple alignment of ITS2 sequences of Cuscutae Semen and their adulterants
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Table 2 Characteristics of ITS2 sequences from decoction

pieces of Cuscutae Semen and adulterants
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Fig.2 NJ tree of Cuscutae Semen and adulterants based on ITS2 sequences
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Fig.3 Secondary structures of ITS2 haplotypes of Cuscutae Semen and adulterants
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Table 3 Morphological characteristics of Cuscutae Semen

T F e AR PR A% /mm
1 BT TR T R YRR 1.30

2 # e R IR 1.24

3 BRIiK R LN 1.45

4 s Gt gk KOpTE 2.06

5 My R LN 1.93

6 Hh Bk Ley 5 hE) JKTIE 1.45

7 SRR, B, HLE R [E 0.61

8 B A2 Krig . HE % ORI 1.82

9 KGR Eyid) ANHRIUPLR 1.47

10 HH 8 %5 22 1 HR [ihiA 1.58

Hlelle

LN TR KRR #

R

IE!I
e

LA

=

Bl 4 TLLTFRFRIZSEFE

Fig. 4 Morphological characteristics of Cuscutae Semen and adulterants
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Table 4 Types and numbers of adulterants per 100 grains of Cuscutae Semen

Yi's TR /g RO 1 RO 2 TR 3 WO 4
Cus01 1.204 3 23 fi SRR 10 Fi%E 1 RiFR¥ 1 4 HoAth
Cus02 1.005 1 15 K% 2 Rt 2 ik 1 4 HoAth
Cus03 1.405 0 19 fi%E 1 RifT
Cus04 1.003 4 7 RiFE 2 i ik 2 i HoAh
Cus05 1.114 1 26 RiERR 8 i F 2 i HoAh
Cus06 13122 16 fi%E 1 Hi HAth
Cus07 1.2132 17 K%
Cus08 1.021 4 1 kg IR NGRS A 1 Hi HoAth
Cus09 1.065 3 10 L 3R, 9 Hi 3 R A
Cusl10 1.408 5 9 hiZE 1 PR TR
Cusl1 1.3139 1 ki 1 RL K R 1 i At
Cusl2 1.2432 15 k% 2 PSR TR 3 RiAEF 2 R HAh
Cusl3 1.2179 16 k% 1 A At
Cusl4 1.136 2 2 hr % 1 ik 1 kLK R
Cusl5 1.333 0 4 fi%E 2 Hu SR 2 fi HAth
Cusl6 1.177 0 4 fi%E IR RS 2 fi HAth
Cusl7 1.3192 7 Hi 2 Rih ik 2 fi HAth
Cusl8 1.2452 1 ki 2 fi Aty
Cusl9 1.256 5 10 fi %2 1 KE R
Cus20 1.207 5 8 fiZ 1 PR FE T
Cus21 1.254 1 9 i 1 PR FE T
Cus22 1.128 2 8 hi%E
Cus23 1.045 8 23 i %g
Cus24 1.368 2 19 iz 1 RiRRT
Cus25 1.2147 7 K% 2 bk 2 fi At

100 120 140 1008 IS0 IR0

100 120 140

BRI 2
e R
170
P R ||I|||||I|||||II||||||||||||||||||||||||||||||||||||||||||||I| R

100 120 140

210 227

Fig. 5 DNA barcodes and two-dimensional DNA barcode images of eight species
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