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Research progress on chemical constituents, pharmacological effects of Cuscutae
Semen and its quality marker prediction
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Abstract: Tusizi (Cuscutae Semen) was first recorded in Shennong’s Classic of Materia Medica, which has the effects of tonifying
liver and kidney, solidifying essence, reducing urine, improving eyesight and stabilising foetus. Its main chemical components include
flavonoids, lignans, polysaccharides, etc. Modern research indicated that Cuscutae Semen has multiple pharmacological effects such
as reproductive protection, immunomodulation and anti-tumour. The 2020 edition of Chinese Pharmacopoeia only takes the content
of hyperoside as the quality control standard of Cuscutae Semen, which makes the overall quality evaluation of Cuscutae Semen
relatively single and poor in specificity. In this paper, textual research, chemical composition, pharmacological effects and clinical
applications of Cuscutae Semen were reviewed, the quality marker (Q-Marker) of Cuscutae Semen were predicted and analyzed in
terms of plant affinities, chemical composition measurability, blood components and compatibility based on the concept of Q-Marker.
It was preliminarily predicted that hyperoside, astragalin, isorhamnetin, kaempferol, isoquercitrin, quercetin, chlorogenic acid, ferulic
acid and sesamin can be used as the main Q-Markers of Cuscutae Semen, which provides reference for the establishment and
improvement of the quality evaluation system of Cuscutae Semen.
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Table 1 Flavonoids in Cuscutae Semen

il a2/ Xk | S &Y SRR

1 A¥RZE 12 21 MR E-3-0- /- FE-(1-2)- 2L LT 15
2 Rl 13 22 Mt &-3-0-p-D-2F A BE-(2—1)-B-D- - HEF 22
3 ERIEAF-6"-0-% & TR 13 23 W R ER-3-O-WnERL 2 IR 15
4 WEMm 14 24 Wi ER-3-0-F SR AL 15
5 U ASE-3-O- X R I 2K R I A e 15 25 MR ER-3-O- R 20 LT 15
6 LI ZSW-3-O-Bu RAF R pE T 15 26 MR ER-3-0- L H G -7-O- 8 B 15
7 A E-3-0-R A E-(1-2)- B 4 P 15 27 M E-3,7-0-L- X R 2SR 15
8  ILIZEW 3-O-p-D-FPEE 15 28 MR FR-3-0-(6"- BB TBEL)-B-D-7 &) HEF 23
9 Ll ZEP-3-(6"- W HERE BT R ) 15 29 Mi%EE 23
10 L ZEE-3-4"-% & SRR R 16 30 AT 24
11 W ZEE-3-0-F- A bk 16 31 KRBER-7-O-H &L 24
12 1L Z5E-3,7- - O-B-D-N i 36 2 Wl 16 32 BRRZER 24
13 I &Em-7-0-RENEL 17 33 RRZFER-3-0-#HE LT 25
14 LWZEM-3-0-0- R 18 34 RRER-T-O-HGHET 25
15 i ZEE-3-0-8 & b -7- B 2 hi 16 35 RRER3-0-HBEIT 25
16 ILWAE-3-0- 7T -1-(1-2) - &) Bl 17 36 3-HEAE-KBEER-4-0-B-D-F & P 26
17 MEHR 19 37 HMEIEHE-3-0-0- RAEHEL 27
18 G#pkE 20 38 4.4,6- =¥ EL PRI 27
19 S 21 39 FHRYIER 28
20 W ER-3-0- B AN 15 40  RILEE 28

1 R, =Ry=Rs=H, R, =R, ~OH 20 R, =0-Acetyl-Gal, R,=R,=R;=0H, Ry=H

2R, =0-Glc, R,=R,—OH, R=R;=H 21 Ry =0-Api-(1—-2)-Gal, R, =R, =Rs=OH, R;=H

3R, = O-Gle-6"-O-gallate, R, =R, =OH, R;=Rs=H 22 R =0-Gal-2—1)-Api, R, =Ry =Rs=0H, R;=H

4R, =R,—R,=OH, Ry—Rs=H 23 R, = O-~caffeoyl-Gal, R, =R;=R;=OH, R;=H

5 R, =O-p-hydroxybenzoyl-Gle, R,=R,=OH, R;=R,=H 4R/ =0-coumaroyl-Gal, R, =R,=R;=0H. R;=H

6 R,=0-Ara, R, =R,=0H, R;=Rs=H 25 R;=0-Rha-Gal, R,=R,;=Rs=0H, R;=H

7 R1:()-Rha-(1A2]-Glc~ R2:R4:0H, R_;:R5:H 26 RIZO-GH]. REZO-G]C, R:;:H‘ R4:R5:0H

8§ R, = O-glucuronide, R,=R,=0H, Ry=Rs=H 27 R, =R,~O-Rha, R;=H, R, =Rs=OH

9 R, = O-caffeoyl-Glc, R,=R,=OH, R;=Rs=H 28 R, =0-Gle-6"O-galloyl, R, =R, =R; =OH, R;=H

10 Rl—()-coumdruy] -Gle, R,=R,=0H, R;=R;=H 29 R, = O-glucuronide, R, =R, =R, =OH, R;=H

11 R, =O-Gal, Ry R, — OH, Ry =R, — H 30 R,=0O-Gle-Rha, R,=R,=Rs=0H, R;=H

12 RI_R’_O Gle. R4 OH. R, =R,=H 31 R,=R;=H, R,=0-Glc, R,=Rs=0H

13 R, =R,=OH, R, = O-Rha, Ry =Rs —H 32R,=R,=R,=0H, R;=H, Rs=0CHj;

14R, = ORha R,=R,=OH. R,=R.=H 33 leo Gle, R,=R,=OH, R;=H, Rs=0CH,

15R, = O-Rha, R,=0-Gle, R,=OH, R, =R;=H 34 R, =R, =OH, Ry=0-Glc, Ry=H, Rs=0CH,

16 Ry = 0-Apic(1—2)-Gle, R, =R, =OH, Ry =Rs=H 35 Rﬁ() -Gle-Rha, R, =R, =OH, R;=H, Rs=0CH;

17 R,=R,=R,—R;=0H, Ry=H 36 R,=O0CH;, R,=R;=0H, R;=H, R, =0-Glc

18 R, = 0-Gal, R, =R, =R;=OH, R, =H 37R;=0-Rha, R;=R;=R,=Rs=0OH

OH 19R,=0-Gle, R,=R,=R;=O0OH,R;=H

o CL
OH HO\()/\OJ'M ol
OH 40

1 BLFHRECEYNFEN

Fig. 1 Chemical structures of flavonoids in Cuscutae Semen
HorTHRZAFREINR, EHEWEEYIEE 27 S
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Table 2 Phenolic acids in Cuscutae Semen
5 &Y XHR | FE &Y Sk
41 SRR R 24 52 5-0-(3'-O- Wik 18 % i 2% )- 22 Je 'R 16
42 Fe g J R 24 53 4-O-Bi BRMHE-5-O-MnE e ZE JE 16
43 R R 24 54 WINHE PR 19
44 4-WNrEmEIE-5-F SRR 2 R R 12 55 FE B R 15
45 F4JEIR B 15 56 - SR 15
46 FEIR A 15 57 R 28 iR 15
47 FERR C 15 58 6-O-WNHE I -o- 7 %7 b 15
48 3.4,5- = INHEREZS JE iR 15 59 6-O-WNHE R -B-78 % B 15
49 I =R-4- %) - R 2 JE R 16 60 R I SURE B IR )\ e 2 B 23
50 5-O-FiZR B2 Je iR 16 61 WETR 24
51 3-O-(4"-O-WIHF e 3 2 il 58 )- 22 JB IR 16 62 W PR -4-B-D- 7 6 T R 29
0 54R,=R,=R;=O0H
R0, OH O 55R,=R,=H, R;—OH
e v~ TOH R, N g, 36R;=H R,=R;=OH
3 §TR,= OCH R,=R;=0H
R,O 2 58 R, =R,=O0H, R;=0-0-Glc
OR, ’ 59 R,=R,=OH, R;=0-p-Glc
al R]_Cmoyl R,=R,=H 60 R, = H R,=OH, R;=0(CH,);7CHj
42 R, =R;=H, Rz—caffeoyl
43R, :Rng, R;=caffeoyl
44 R, =H, R, =caffeoyl, R;=coumaroyl 0
45R, =R, =caffeoyl, Ry;=H o HO—y 0
46 R, =R;=caffcoyl, R,=H HO 2 HO e
47R,=H, R, _R2=caffeoyl OH HO (0] OH
48 R, =R, =R;=caffeoyl .,
4R, =R;= H R, =coumaroyl HO HO“ 0
50 R, =R,=H, Ry;=Tferuloyl OH OH 62
51 R, =4-O-caffeoyl-Glc, R, =Ry =H 61
52 R;=R,=H, R;=3"0O-caffeoyl-Glc
53 Ry =H, R, =feruloyl, R; =caffeoyl
&2 BLTFHEERECESINLFEER
Fig. 2 Chemical structures of phenolic acids in Cuscutae Semen
#*3 BRLTFHMKRERLERS
Table 3 Lignans in Cuscutae Semen
s wEY Xk | s WwEW ik
63 (+)-FafignE 30 | 74 HRETEA 32
64 (—)-BLMfIRRE 30 75 WLATIB 32
65  FAHREE-4-O-ML I 2 b 15 76 LTI C 33
66 4-FE-3-F 4 -90-FE AR BT -4-O- 7 2 Wl 15 77 WLTHD 33
67  34-"HIEMIRER-4-O- A ET 15 78 D-ZKE 34
68  (+)-FEMEEE 15 79 90-FRIE-D-Z R EK-9-O-F E HE LT 15
69  (+)-HIHE 31 80  9a-FRHEE-D-ZRKFE-9-0- LT H H EE 15
70 3-M R EIE-9a- SR BAANEE-O- A A R 15 81  HIZWE 27
71 5S-SR SRR -4-O- R AT R 15 82  2-FRFELFF2-O-FR AL AT 15
72 AR -4-O- R e A b 15 83 i T C 32
73 7-FRARIE-7-3R- W HE BE-4-O-B-D-H % M T 28 32
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63 R, =R,=OH, R,=0CH;, R;=Rs=R,=H
64 R,=R,=OH, R,=R;=0CH;. R;=R;=H
65 R, =0-Glc, R,=0CH,, R,=0H, R;=Rs=Ry;=H

66 Ry = O-Gle, Ry=OCH;, R, =R;=R;=H.R;=O0H 74 R, = 0-Gle-(2—1)-Api, R,=H

67 R =0-Glc, R,=0H, Ry=0CH;, Ry=Rs=Ry=H 75 R, = 0-Gle-(6—1)-Rha, R,=H

76 R, =0-Glc, R,=H

77 Ry = 0-Gle-(2— 1)-Api-[(6—1)-Glc], R,=H
78 R, =R,=H

79 R,=H, R,=0-Glc

80 R, =H, R,=O-acetyl-Glc

69 R,=0CH;, R,=R;=H, R,=OH 81 R, =H,R,=OH
70 R,= 0-Gle-Gle, R,=R,=O0OH, Ry=H 82 R, = 0-Glc-Rha, R,=H
71 R,=0-Glc, R,=H, R3=0CH;, R;=0H 83 R; = O-Glc-(6—1)-Glc, R,=H

72 R;=0CH;, R, =R3=H. Ry=0-Glc
B3 HLFHARBERIFULSVNUFEN

Fig. 3 Chemical structures of lignans from Cuscutae Semen
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Table 4 Fatty acids in Cuscutae Semen

55 &Y Xk | s th &Y Xk | TS th &Y Sk
84 IR 575 R H il 35 91  JILIMERH Hig 35 98 AR R T 35
85 + LR H g 35 92 WK HfiE 35 99 i 27
86 KRR S 35 93 fEAERHES 35 100 FRAATR 27
87 T e e R, P 35 94 J-11-—-1TRIFEE FF g 35 101 ISR 35
88 +-Eig g 35 95 J-11,14- =% — 58 F g 35 102 +-LkER 34
89 T RE R FF IS 35 96  LiaTHR H g 35 103 TER 20
90 TR H i 35 97 =B 35 104 ¥ TR G 35

0 0 o]
\/\N\AA)LO/ \/\/\/\/\/\/\)LO/ /\/\/\/\/V\/\)J\O/
84 85 86
(o] (0] 0]
\/\/\/;/\/\/\)LO/ \/\/\/\/\/\/\/\)I\O/ /\/\/\/\/\/\/\/\)J\O/
87 88 89
(0] 0 [e]
\/\/\/\A/\/\/\)ko/ \/\/\W/\/\)I\O/ WMO/
9290 91 92
0] (8] 0]
/\/\/\/\/\/\/\/\/\)\O/ \/W\/%/\/\/\/\)H{ /\/\W/\/\)LO/
93 94 95
o] [0}
/\/\/\/\/\/\/\/\/\/\)LO/ \/\/\/\/\/\/\/\/\/\/\)LO/ /\/\/\/\/\/\/\/\/\/\/\)LO/
9 97 98
(0] 0]
OH OH OH
929 100 101
—o _
N (0]
\A/\/\N\/\/\)’I\OH /\/\/\/\/\/\N\/\)LOH HO%; >_// 0
102 103 —d 104

El 4 TZETHIEMBRIELSMINLFED

Fig. 4 Chemical structures of fatty acids from Cuscutae Semen
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Table 5 Steroids in Cuscutae Semen

i Y Xk | 5 =t SR
105 B-7% B 28 110 A S B 38
106 [ ECIN= 28 111 AT 39
107 To-FEEEA S BE 36 112 T 39
108 B-7 £ WE-3-O-B-D-Hk P A A1 37 113 58 -5-045-3-O-B-D- ML IR 1 4 B EF 39
109 SR S B 38

H HO OH
; " HO \
e N
606
; yen
53¢
106 H: 107

5 BLTHEHEXUSVNUFEN

Fig.5 Chemical structure of steroids in Cuscutae Semen

®6 HLTHHIBEIRMD

Table 6 Terpenes in Cuscutae Semen

P e ER | P HEw SCHR
114 3B,25-epoxy-3a-hydroxyolean-12-en-28-oic acid 36 121 AV AN 36
115 22B-angeloyloxylantanolic acid 36 122 B- A M R £ BT 36
116 AR 36 123 3,7-HEE-1,6-F —Hfi-3-1F 40
117 MR 36 124 (=)-VKFy 40
118 a-carotene-5,6-epoxide 29 125 o- T i 40
119 y-iA% M 29 126 o-F 7T 40
120 3B,25-epoxy-3a-hydroxyolean-20(29)-en-28-oic acid 36

P, R PR EEER Y —. BT h
FE WIS A E W 7 FIE] 7.
2.8 HELRMRY

B AP REH, B A, WO
S RE L TNEEN 2 —, HEeTHEEHER
PR S SR E L 8 AT 8.
29 %HE

% M B VF 2 BN A I R B B L K oy
T2y, T iZAETh. Y. e, %
2T ZRE N T EEE Ry 2 —, BAH

PiRE . PLEEE . T, PR RS 2R .
o PR HE S BN RARE. HERE. W
ZEWE . BRRRE . AHE SRR R A T R R 2
B, W1 H6. H8. C-7WRI. C-7WR2 Fl C-7WR3;
A, e 7rhiE &4 CSA~C. CHC-1. H3 251R

P L2 p144-45]
2.10 Hith
B IR EERSE . 3. KRR, LHEK. R

WIRIRSE M7y, LT Hie A —HE ERIRIE
HMMETTR . ET CGEUOR ORI, LT
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OH

115 R=0Ang
116 R=0CO-CHC(CH3),

126 125

6 TLTHIERAEMNUFEN

Fig. 6 Chemical structures of terpenoids in Cuscutae Semen

RT RETHHEVREAER T

Table 7 Alkaloids in Cuscutae Semen

Fa WEY) SCER | RS &Y SCHR
127 (-)-(138)-cuscutamine 41 132 ST 42
128  (+)-(13S)-cuscutamine 41 133 A 42
129  agroclavine 42 134 7'-(3 A- R FEIR)-N-[(4- F S BE 2R L) 4 TR s Tk 43
130 S 42 135 T'-(4-Fr -3 I R)-N-[(4- T 22K 2 HE N I B 43
131 N-HEESEH 42 136 Bl TR A 43

R, ;@/\)L
R, 134 R,=0OCH;, R,=R;=0H Ho
135 R, =(CH,);CH;, R,=OCH;, R;=0H
E7 #HaFhEmEE SN ESE
Fig. 7 Chemical structures of alkaloids from Cuscutae Semen
*x8 B‘UTFHIELMERS
Table 8 Volatile constituents in Cuscutae Semen
g & iR | RS & XER | R &Y SCHR
137 2- TR B 40 142 B 40 147 FkIR — £ 40
138 + 40 143 B 40 148 T 40
139 3-T)f-2-I 40 144 1-FHi-3- 40 149 IR 40
140 4 40 145 3-F 40
141 R 40 146 Bl 40
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Fig. 8 Chemical structures of volatile compounds in Cuscutae Semen

% Ca. Mg. Cu. Mn. Ka. Zn. P EULFTFHMEITTR,
K Co. As. Sr ZEffEITER . WEWEWINT T A
%%¥qﬂ/\mﬁ 15 Fha kg, Hrh 7 By AR

AR, WHER. HER. Faadik. KNA
@dz IR ZR . B2 iR . so R 2 Mo ek
1R, HaBRAFE
3 Z5IBMER
31 RIPEERSIER

IAREFE R, B REIE A2 B o o - - B
OB BB BT HARER. PERR. MR KAAE
T ASRIRE L B i 25 AL BV AR il A 2
1M 51 H —RUEES) . RN N RZA, +
O, FAETE. Hee ] DOl 2 oot R
i - A - B AN VR, AT DR AP AR R S,
FBAEH B AR RA S, U 221 B R
J8 53 e B i ORISR SV KT, PG B
FHPT, BBMEFEHRGR RO, Sz 1 Bl nl i
b Th e AR R P E (follicle-stimulating
hormone, FSH) . {i¢ # 442 i % (luteinizing hormone,
LH) . A%k E B2 IR R (human chorionic
gonadotropin, HCG) &3 ¥ & - 2 IR A1 3 14
MRE, NIRRT LA RS RIERB. [F
I 5 221 B 2 B O3 0T 7 A Tk 22 BRI TR I P
B AR R B SRR DY MO TR
W% 22 7 B n I U O PUEE AT MR
Je SRR B AR T R G D RERY. e TR
AT R G F AR L WL 9.
3.2 HEHEIER

IUARHI FC R IR 22 245 13 A ME R AR
., HAEFHRCR TR YE AU A g 5 R . MEBR

TR TERENTE NEESEREATIFN, e

TR 2R 73 (R AUOE T 2R 1 P e 48 o 2 A M K
SR kT LA L R 2 S AR, R kAL A4 e

WK FH B4 3 m] DL IdE i 42 v O B I 7 st i 2%
K, AR OE SN BRI K E SRR A g SE, JRTT
Y 5L RIS, AH G TR W 95% % 22 1 B4 ml LA
T 1 9 O LR KR T E A P MR AR o
(estrogen receptor o, ERo ). 3R 5 F 4K 524k
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Fig. 9 Mechanism of action of Cuscutae Semen in protecting reproductive system
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Fig. 10 Mechanism of estrogenomimetic effect of Cuscutae
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Fig. 11 Mechanism of antitumor effect of Cuscutae Semen
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Fig. 12 Pharmacological actions of Cuscutae Semen
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