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Abstract: Tinosporae Radix is the dried tuber root of Tinospora sagittata or T. capillipes, a perennial vine belonging to
the genus Tinospora within the family Menispermaceae. It is officially documented in “Pharmacopoeia of the People’ s
Republic of China”. As a well-established traditional Chinese medicine and a common medicinal resource among ethnic
groups including the Zhuang and Dong, it is primarily cultivated in the areas such as Shaanxi, Jiangxi, Guangxi, and
Guizhou. Tinosporae Radix is rich in diverse bioactive compounds and is pharmacologically recognized for its efficacy in
clearing heat, detoxifying, relieving sore throat, and alleviating pain. It is clinically indicated for the treatment of
pharyngitis, carbuncles, boils, and epigastric pain. Recent advancements in the modernization of traditional Chinese
medicine have heightened research interest in Tinosporae Radix, owing to its multi-target pharmacological profile and
broad application potential, positioning it as a focal point in natural medicine and functional food research. To date,
terpenoids identified from Tinosporae Radix encompass sesquiterpenes, diterpenes, and triterpenes. Contemporary
pharmacological researches have demonstrated that these terpenoids exhibit a spectrum of biological activities, such as
anti-inflammatory, analgesic, antimicrobial, antitumor, enzyme inhibitory, and immunomodulatory effects and so on. In
terms of modern practical applications, Tinosporae Radix has been integrated into a comprehensive industrial chain
spanning pharmaceuticals, food products, daily chemicals, feed additives, and veterinary medicine, underscoring its
significant medicinal value and developmental value. Therefore, enhancing the innovative processing and utilization of its
by-products is therefore of considerable importance. This review consolidates domestic and international literatures to
provide a systematic overview of the innovative applications of Tinosporae Radix in traditional medicine, modern clinical
formulations, veterinary practice, daily chemicals, and the food industry, with a specific focus on its terpenoid
constituents, associated pharmacological activities, and contemporary uses. The aim is to facilitate further in-depth
fundamental research. Additionally, this analysis critically assesses current application-oriented studies and offers
prospective recommendations, intending to serve as a reference for advancing scholarly inquiry and promoting the
sustainable resource utilization of Tinosporae Radix.

Key words: Tinosporae Radix, chemical constituent, pharmacological effects, safety evaluation, modern applications
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Table 1  Terpenoid compounds in Tinosporae Radix
&R Aty RN o3 2y TP A8 22 3CHik
No. Compound name Formula Pharmacological activity Plant source Reference
1 Drummondol C,;H,0, — A4 T. sagittata I, 2022
2 Crispene A C,H,, Oy — BHAMT. saginata, ERZNSE, 2024
G T. capillipes
3 Borapetol A CyH,,0, — SR T capillipes BARARAE, 2024
4 Tinotanoid E C,H,,0,, — HEHE T sagittata Song J Q et al., 2024
5 Tordifolioside A C,H,0,, — SR T. capillipes Fhin4E, 2023
6 &% Columbin CyoHy, O PR LA PR R AR FAE T saginata, BRSNS, 2024;
G TR TV T (B I S RHME T. capillipes Huang et al., 2025
Analgesic, anti-inflammatory, anti-tumor,
inhibitory activity against enzymes, immuno-
modulatory, and hypoglycemic effects
7 Sl CyH,, 0, — FHE T, sagittata, BTk, 2022
Isocolumbin G T. capillipes
8 Palmatoside C C,H;,0,, — BHHM T, sagittata Huang et al., 2010
9 Tinosporol B C,, Hy Oy PLR Anti-inflammatory G RMi T. capillipes ERIZRAE, 2024
10 Borapetol B C,, H,, 0, — F4EME T sagittata B | 2022
11 SRR A C,,H,,0, LT HHEM T. sagittata Zhang et al., 2016;
Tinocallone A Anti-tumor and anti-glycation Huang et al., 2025
12 S RBINEE B C,,H,,0, — SME T, capillipes TS, 2023
Tinocallone B
13 SRR C C,H,,0, HLIhIE Anti-tumor G T. capillipes  Song ] Q et al., 2024;
Tinocallone C FM , 2016
14 Fibaruretin B C,,H,,0, — FHEM T. sagittata Jiang et al., 2014
15 Fibaruretin G C,,H,,0, — HAM T, sagittata Zhang et al., 2016
16 SRME A C,,H,,0, YU Anti-tumor GRME T capillipes EM, 2016
Tinocapillin A
17 Fibaruretin H C o H,, Oy YL 2 R 151 HEMHET sagittata I, 2022
Anti-neuroinflammatory activity
18 Fibaruretin C,yH,, 04 P2 R0 FAME 1. sagittata WIFi, 2022
Anti-neuroinflammatory activity
19 Sagitone C o H,, Oy —_ HEHE T sagittata Huang et al., 2010
20 EAE MR CyH, 04 — BHAMAT. sagittata, Huang et al., 2010
Fibleucin LB T capillipes
21 Tinospinoside E CyHy 0, YU Anti-tumor BHAM T, sagittata Huang et al., 2012;
Jiang et al., 2014
22 Tinospin E C,H,, 0, — BT, sagittata Huang et al., 2012
23 SRR C,H; 0, PR PR AL HEME T, sagittata Huang et al., 2010;
Tinophylloloside Anti-inflammatory and anti-glycation Huang et al., 2025
24 Epitinophylloloside C,,H;0,, — B T. sagittata, Huang et al., 2010
G T. capillipes
25 Tinotanoid F CxH,,0,, — THM T, sagittata  Song J Q et al., 2024
26 Fibrauretin B C1,H,,0, — B4 M T. sagittata  van Huyen et al., 2025
27 Tinotanoid G CysH, 045 — R0 T. sagittata  Song J Q et al., 2024
28 Tinotanoid K C, H,, 0, PLR Anti-inflammatory BHHM T, sagittata Li H L et al., 2025
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No. Compound name Formula Pharmacological activity Plant source Reference
29 Tinospinoside C C,,H, 0, ok Bihhs FHEM T. sagintata Li et al., 2012;
Anti-inflammatory and anti-tumor Jiang et al., 2014
30 Tinosporins B C,H,,0, — BHHM T, sagittata Huang et al., 2025
31 R CyH,, 0, B DUMERE AL | S 1 0 1k HAM T, sagittata, FAhARSE, 2023
Tinoside Analgesic, anti-glycation R T. capillipes
and immunomodulatory
32 8-Hydroxycolumbin C,H,,0, — HHM T, sagittata IR, 2022;
Song J Q et al., 2024
33 Tinotanoid I C,, H,Og — FHHE T sagittata Li HL et al., 2025
34 Tinotanoid J C, H, O — BHAM T, sagittata Li H L et al., 2025
35 Tinospinoside A C,,H;0,, — BHAM T, sagittata Li et al., 2012
36 Tinospinoside B C,H; 0, P& Anti-inflammatory HBHIMT. sagittata Li et al., 2012
37 Tinophyllol C,, H,Og — FHHH T sagittata *Z]J:Fl}ﬁ, 2022
38 Tinotanoid L C, H, Oy P& Anti-inflammatory HHM T, sagittata Li H L et al., 2025
39 Tinosporins A C,, H, Oy YU Anti-tumor BHAM T, sagitata Qin et al., 2015;
LiR T et al., 2016
40 Tinospinoside D C,H; 0, 000 4 oA T BHAM T, sagittata Li G H et al., 2016
Inhibition of enzymatic activity
41 ERMEB C,,H,,0, PrARE Anti-tumor SR T. capillipes FEH#, 2016
Tinocapillin B
42 &R C C,,H,0, PLAEE Anti-tumor SR T. capillipes FH#, 2016
Tinocapillin C
43 Sagittatayunnanoside B C;H; 0, PrhIEE Anti-tumor FH4E T sagittata Jiang et al., 2014
44 Tinosagittone A C, H,,04 — BAM T, sagittata T A AREE, 2023
45 Tinosagittone B C,, H,,04 — BHHM T, sagittata E b, 2023
46 6-Hydroxy columbin C,H,,0, — HEMHET sagittata BRI LE. , 2023
47 Sagittatide CyyH, 0, — R MB T, sagittata HAATAE, 2013
48 Tinocapills A C, H,,04 HLH Anti-bacterial & RWE T. capillipes  Song Y Z et al., 2024
49 Tinocapills B CyH,, 04 YU Anti-bacterial G T. capillipes  Song Y Z et al., 2024
50 Borapetoside E C,,H, 0y, — HEMHET sagittata FrAmEgE | 2022
51 Camerounin C,H,, 0, — FHE T sagittata *ﬁrﬂ:ﬁ, 2022
52 Tinosagins A C,,H,,0, O PR G A i b HHEM T, sagittata LiZJetal, 2025
Inhibition of enzymatic activity
and hypoglycemic
53 Tinosagins B CyH,, 0, P00 PN R A | LW FHEM T. sagitata Li Z J et al., 2025
Inhibition of enzymatic activity
and hypoglycemic
54 Tinosagins C C,,H,,0, — HEHE T sagittata Li Z J et al., 2025
55 Tinosagins D C,H,0, — HHM T, sagittata LiZ Jetal, 2025
56 Tinocapill A C,,H,,0, HLH Anti-bacterial SR T. capillipes BN, 2024,
Huang et al., 2025
57 Tinocapill B C,,H,,0, ik B S BME T capillipes B RRAS, 2024;
Anti-inflammatory and anti-bacterial Huang et al., 2025
58 Floridolide B CyyHy O — FHHE T, saginiata ERAZANSE, 2024

G T. capillipes




1358 L 46 &
gx1
&1 AR /RS 7 2y P TR IR 275 SCHk
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59 Tinosporol C C,, H,,0, T A Y T PR BT HHEM T. sagittata rflig, 2022;
Inhibition of enzymatic activity Huang et al., 2025
and anti-inflammatory
60 Tinotanoid A C,,H,,0 — FHE T, sagittata Song J Q et al., 2024
20 M2 Vg g g
61 Tinotanoid B C, H,,0, U2 50 1 TAM T, sagittata  Song J Q et al., 2024;
Anti-neuroinflammatory activity I, 2022
62 Tinotanoid C C,H,,04 — FHH M T. sagittata  Song J Q et al., 2024
63 Tinosporins C C, H,, 04 Ui 2 S 0E Pk 00 T Ak P T FE MR T sagittata  Li G H et al., 2016;
Anti-neuroinflammatory and Ik, 2022
inhibition of enzymatic activity
64 Tinotanoid D C,H,, 04 — HHENM T. sagittata  Song J Q et al., 2024
65 Tinotanoid H C,H,; 0, — HEHET sagittata Song J Q et al., 2024
66 Tinosporins D C,H,,0, — BHAM T, sagittata Li G H et al., 2016
67 Tinotanoid M C, H,,0, — BHAM T, sagittata Li H L et al., 2025
68 Tinotanoid N C, H,,0, — BN T. sagittata Li H L et al., 2025
69 Tinotanoid O C,H,, 04 — HEHE T sagittata Li H L et al., 2025
70 Sagittatayunnanoside A C,,H,,0,, Pilp R A AR T. sagittata Jiang et al., 2014
Anti-tumor and anti-bacterial
71 Sagittatayunnanoside C C,,HyiOs Pi9EE Anti-tumor FHE T sagittata Jiang et al., 2014
72 Sagittatin C C,,Hy, 05 — BHHM T, sagittata HAHT A, 2013
73 Sagittatayunnanoside D C,sH, 0, BUIE A0 HBHIMT. sagittata Jiang et al., 2014
Anti-tumor and anti-bacterial
inocapilactone — : e T. capillipes RITE N
74 Ti pil A CysH3, 04 ERM T pillip FE %, 2023
inocapilactone ) — AN T. capillipes RBANST ,
75 Tinocapil B Cp Hyy Oy SR T. capillip T A%, 2023
inocapills S H, DLR Anti-inflammatory ot T. capillipes  Song et al.,
76 T lls C C,, H,,04 P4 Anti-infl GRMLT. capill Song Y Z et al., 2024
1nocapills 23 My JLZR Anti-inflammatory EoAM T, capillipes ong et al.,
77 Ti ills D C,,H,,04 iR Anti-infl GRBET. capilli Song Y Z et al., 2024
78 Crispinoid L C,oH, Oy YU Anti-bacterial GIRME T, capillipes  Song Y Z et al., 2024
79 Bistinospinoside A Cy,Hy,0,, — BHHM T, sagittata Li et al., 2017
80 Bistinospinoside B C,,He,0,, — HEHE T sagittata Li et al., 2017
81 Floribundic acid glucoside  C,H,, 0, — HHM T, sagittata I, 2022
82 Tinosporol A C, H, Oy I P T HAM T, sagittata PRI | 2022;
Inhibition of enzymatic activity Huang et al., 2025
-Hydroxymustakone ) — : e T. capillipes HHEH ST ,
83 11-Hydroxy k C, H,,0, SR T. capillip E g, 2023
84 Tinocordiside C,H;, 0, — G T. capillipes E i, 2023
inoscorside — Gt T. capillipes T AnAnSE,
85 T de D C,,H,,04 SR T. capillip TR, 2023
86 Borapetoside A C,,H,,0,, — H4EME T, sagittata, B4, 2013
SR T. capillipes Wang et al., 2023
87 T4&TELS C,,H,,NO, YL Anti-bacterial B4 M T. sagittata g | 2022
Euphorbia factor L8
88 Deoxy euphorbia factor L1 C,,H,, 0, — H4HH T sagittata b galE s , 2022
89 KK L3 C, H,,0, — FA4E T. sagittata eflElg | 2022
Euphorbia factor L3
90 Y Phytol C,H,,0 — FHM T, sagittata B | 2022
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No. Compound name Formula Pharmacological activity Plant source Reference

91 Triptohypol E C,, H,,0, — HHIHE T. sagittata RpENE | 2022
92 - JE B o-Amyrin C,,H,,0 — HHM T. sagittata B 2022
93 Lupeol CyH,,0 — FHAHA 1. sagittata g, 2022
94 Olean-12-ene-3, 11-dione Cy,H,0, — BHEMT. sagittata IRAEE | 2022
95 Salvinemorol C,Hs, 0, — BHEM T, sagittata Rpmig | 2022
96 B-F MK B-Amyrin CyH,0 — FHM T, sagittata AR, 2023
97 Dammara-20,24-dien-3B-0l ~ C,,H,,0 — FHAHA 1. sagittata g, 2022
98 T A YEFEBE Taraxerol CyHy O f# 5% Anti-spasmodic FEM T sagittata MRl =45, 2025
99 S A YEFEBE Epitaraxerol CyHy, 0 fif# % Anti-spasmodic FHEM T sagittata MRtz 4 2025
100 3-FAMEE Epifriedelanol C,H,,0 fi# % Anti-spasmodic FHHM T, sagittata MRt =55, 2025
101 AR Friedelan-3a-ol CyH,,0 fi#¥% Anti-spasmodic FAHE 1. sagittata MRt =45, 2025
102 KHeH Friedelin CyHy O f# 5% Anti-spasmodic F4EMR T sagittata MRk =45, 2025
103 i A DL A Taraxerone CyH, 0 fif# 9% Anti-spasmodic FHEM T. sagittata MRtz % 2025
104 K% Streptomycin alcohol — C, Hy, O fi# 9% Anti-spasmodic FHHM T. sagittata PRtz %, 2025

( Euphorbia factor 18 ) (87), A W 55 & M,
Tinocapill A (56) | Tinocapill B (57) | Tinocapills A
(48) \Tinocapills B (49) | Crispinoid L (78) X fif I
E T A 4 T B 45 BK B ( meticillin-resistant
Staphylococcus aureus, MRSA) R PR T,
F A 3 B W B ( minimum - inhibitory concentration ,
MIC) 5 il 2 4 ~ 64 pg - mL' (B A %, 2024;
Song Y Z et al., 2024 ; Huang et al.,2025) ; T4 ¥
2 L8(87) x4 v (0,7 4 BRI HAT M kAR 1 (AR 7
1, 2022) . M H: Ak =45 #) 7] LLE H Tinocapill A
(56) . Tinocapill B (57 ). Tinocapills A (48)
Tinocapills B(49) . Crispinoid L(78) A& 28 # & &
e DU PR A 48 OF B R 0 S A B RE M,
(56) A1 (57) C-12 i B9 WOAR 3% o T 46 R N T
(48) . (49) H1(78) C-12 i Ay I Ly ke 4, H:
REEGUREAE R T RE R N o & R B AR e
FIAE 0 DU B 0 B 48
1.3 ERBEHPEFHMEETENERLEY
SR B SR I M w2 A 13
Ao PRI, AR TE (6) X AS49 (T 24T ) 47
HIVEA IC,fE A (77.3£5.2) mmol - L' ( Huang et
al., 2025) . Tinocallone A (11) X} A549 HepG2 ( i
FEANML) \HeLa (B SURANML) G 07, H 1C,,
fH53 500 (67.8+3.7) ,(68.4+5.1) (79.3+3.8)

pwmol + L' (Zhang et al., 2016; Huang et al., 2025)
Tinocallone C (13) | Tinocapillin A (16) . Tinocapillin
B(41) X%} A549 HepG2 HeLa OS-RC-2 ( ' J& 41 i)
KA HIAE T, Hoh Tinocapillin B % A549 41 il
FH#R5E , 1C, fH M (9.6+1.2) pmol - L™ ; Tinocapillin
A X} HepG2 . HeLa ,0S-RC-2 I il 4 F x5k , 1C.,, 8
SR (9.9£1.5) . (9.7+3.4) . (10.6+0.7)
pmol - L' ( £ M, 2016; Song J Q et al., 2024),
Tinosporins A (39) X§ HL-60 ( A 2 1 - 2l 41 f 1
I 4 )  MCF-7 (LR g8 20 0 ) =% 90 Hh 0 40 il 22
P 1C, B2 %14 18.63 .23.58 wmol + L' ( Qin et
al.,2015;Li R T et al., 2016) , Tinospinoside C
(29) ., Tinospinoside E (21) | Sagittatayunnanoside A
( 70 ). Sagittatayunnanoside B ( 43 ),
Sagittatayunnanoside C (71) | Sagittatayunnanoside D
(73) X K562 (AP PERE AR F L ) \HeLa HL-60 |
HepG2 ¥4 il /£ H , Hi v Sagittatayunnanoside C
(71) %+ K562 F1 HepG2 #l il FH ek, 1C. o, 1E 535
H (14.4£5.9) . (83.6£9.8) pumol - L',
Sagittatayunnanoside B(43) XF HeLa #J1 il 4 F fz 3
IC,fH M (11.8+3.8) wmol - L; Tinospinoside E
(21) % HL-60 i 7 H] 5 5, IG5, fH  (13. 1+
5.0) wmol + L' (Li et al., 2012; Huang et al.,
2012 Jiang et al., 2014 ), Tinocapillin C(42) %
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HO,

o

14 15 Ry=CH Ry=H
16 Ri=H R,=CH,

HicO” Y0
19 20 R=OH 23 Ri=H  Ry=0Glc 25 R=0Glc
21 R=0Glc 24 Ry=0Glc Ry=H 26 R=OH

22 R=CH,

0”0 Ry

29 30 Ry=OH R,=OH Ry=H 33 Ri=H  R;=OH Ry=p-H
31 Ry=OH Ry=H Ry=H 34 Ry=H  R;=OH Rs=a-H

32 Ry=OH R,=H Ry=OH 35 Ry=0CGlc Ry=H R3=OH

36 R=0Glc R,=H Ry=p-H

37 Ry=OH R,=H Rs=p-H

38 39 R;=COOMe R,=OH
40 R{=COCH; R,=0Glc

Gle-GlcO,

HaCO

1 ERBPEFEM MR (1)E8

Fig. 1 Structures of sesquiterpene and diterpenoid compounds (I) from Tinosporae Radix

A549 Hela HLA M HIMEH, 1C, H 53 518 (53.2+ SR 00mE 2510 & W%t 2 B A 0 i 40 i 3
3.6) .(67.5+4.8) wmol - L'( £M#:,2016) , % I, 7 A 28R B A R R e SR B L A
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61 R=p-OMe
62 R=OH
63 R=a-OMe

) )

%o g/&o
Ry~ H Hin g
= = 0
Ry

COOH

70 Ry=COOH R,=H  R4=OGlc 73
71 Ry=C00GIc Ry=H  R4=0Glc
72 Ry=CO0GIc R,=CH; R;=0Glc

o OCH,8
§ Ho OJQ/\/\OH
<o,
OH i
/@R O~L oy Rib-Gico
OCH; _0
81 82 83 R=OH 85 86

84 R=0Glc

B2 €REHMERULEM(T)ER

Fig. 2 Structures of diterpenoid compounds (II) from Tinosporae Radix

M9 . LI . ARSI AR B4 i3k Tinocapillin A (16) A Tinocapillin B (41) Xt 2 Ff 52
SRIEMFER RS, B M B kg, AR R IC,EITE 9 £ 10 pmol - L' ZJH],
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46 ¥

102 103

104

3 eRMP=TERLEUEN

Fig. 3 Structures of triterpenoid compounds from Tinosporae Radix

X B H HAT B 0 (AR S Bt i gg o v, T LAk —
A HEATIR N 254030 1 2= WE Y, S 4 R A BT v
FEAERL AR
1.4 EREHEFINREANEEENIEXELEY
G RN T I BTG MR R AL B A T A,
S22 2 (6) | Tinosporol A (82) | Tinosporol C
(59) . Tinosporins C ( 63 ) . Tinospinoside D (40) |
Tinosagins A (52) . Tinosagins B (53) . H. i g
TE(6) X COX-1 Fll COX-2 & B 4 ] 3 4 , 410 11
A5 N 63.7% Fl 18.8% ( Huang et al., 2025)
Tinosporol A (82) Fll Tinosporol C(59) X} ATP ¥7#5
iR 24 it 1§ ( adenosine triphosphat e-citrate lyase,
ACLY ) & B HY 5 25 00 1 35 1, 2% 1 7 4 2 A A
FG DR & R 2 DG B8 1 P, EL A 8 T 1) I 1 b
%M (# 8 0g, 2022), Tinosporins C ( 63 ) |
Tinospinoside D (40 ) E. A5 5255 1 o7 %5 B 7 i 417
WG, 0 2k 48.58% F11 47.08% (Li G H et
al., 2016; # JF ¥k, 2022 ) ; Tinosagins A (52) .
Tinosagins B (53) X} o-#ij 2 HHH B PL i 0 35 A4 410
TR R, H 10, 1B 99 4 (31.83+0.83) 1 (47.35=

0.96) wmol + L' (Li Z J et al., 2025) . % b, #{&
FEXT COX-1 1 COX-2 B4 i) A AH 22 50K, W] fiE S
— 3k $E PE COX-1 4 50, 26 401k i ( COX-1,
COX-2) SHiR SR ARG, MR B RIS RAE
PP AT BE -5 40 ) 2 SRR AT K
1.5 ERMHPERHRERENIERLEY

G RN B G S G A T A
R TER =538, 53 il o i A S B b BUAL & W) i
N e 3% BE (Taraxerol ) (98) . 5 W 2 TF BE
( Epitaraxerol ) (99 ) | 7 2~ JZ ii§ B ( Taraxerone )
(103), A # k& B b & ¥ 3% K & &
( Epifriedelanol ) (100) . A& # P ( Friedelan-3a-ol )
(101) | K ¥ fid ( Friedelin) (102) | K % M B
(104) , H ¥ B AT B 0 A i 2 3% 4, BC,, 2090 A
16.73.8.93.2.58,35.89,14.89,78.26, 15.42
pmol « L™ AR T 4 58 3555 MUY Ay i 2 SR 5 ) > 5 ik
N BRI S AR S R TR MRS T A PRI >3- R A
PRI S AR ] (PR UE = %5, 2025) o 45 13X 7 Ffk
“ET I EC, (HYLH N 2.58 ~78.26 pmol - L', H
T 2 SR i L AR IR PR VR R 30 A, X
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F2 20242025 FERMH A MM TELL S EHEEFE
Table 2 Characteristics of structural identification of newly discovered
terpenoids from Tinosporae Radix (2024—2025)

ET]

P52 S U 7 AT

Characteristics for chemical structure identification

Reference

56

57

60

61

62

64

25

27

65

33

TSR Colorless gum, FEHEIEHEE [o]®=58.1(c 0.1, MeOH) ; ZLAMGIE (WALSN R F ) HRAiF K

xxxxx

389.159 0 [ M+H] " (H4f# caled for C, H,,0,%,389.159 5)

Te BRI Colorless gum, HEHEEIE [a]P -11.0(c 0.1,MeOH) ; ZLAMNGIE (TRALAT K F ) 5 AE TR U
IR TR(KBr) v, 2 972.2 9291 7221 6921 446 .1 247 cm™ ; & 43 H¥ HL ¢ 35 i % HR-ESI-MS
m/z 389.159 7; (IEAH caled for C,, H,,0,7,389.159 5)

TEMARY) Colorless oil, # M mp 177 ~179 C 5 ERELHEE [ ]7 +33.7 (¢ 0.1, MeOH) ; 541 5%
(PP EE ) B R I (W' R EBIX ) UV (MeOH) N, (loge) 200 (1.22) nm;ZLANG% (R
AEB R R ) HAE W 4 I % IR (KBr) v, 3 3901 7541 676.1 203 837 em™ ; Hi, T8 — {43 ECD
[N, (Ag) ] 227 (+6.98) 203 ( 5.01) nm; /43 HE BT 5 % HR-ESI-MS:m/z 391.139 8 [M +H]*

(A caled for CyH,,0,, 391.138 8)

H @ JCE LR White amorphous powder, #4 £ mp 269 ~271 °C; HLAECHEE [ ] +58.1 (¢ 0.08,
MeOH) 5 5401 3 ( HY B9 5 ) i K W T 98 I (I D' 28 A 6 40) UV (MeOH) \,,, (loge) 200
(4.11) 281 (2.94) nm; ZLAMGIE CRAGERH T ) FRAE W4 B8 IR (KBr) v, 3 4862923 .2 851,
17501 647 em™ ; B T8 — (A3 ECD [ N, (Ae) ] 231 (+3.37) .206 (3.89) nm; i 70 FE L0 % i
HR-ESI-MS:m/z 427.135 8 [ M+Na] * (3184 caled for C,, H,,0O4Na, 427.136 9)

H G E LB K White amorphous powder, HHEVEE [ o] +38.9 (¢ 0.08, MeOH) ; £ZLAM i (8 1k
BTE ) A R 05 04 35 81 IR (KBr) v, 3 444 .2 973 .2 8851 753 em™ s L T [/ — (A% ECD [\,
(Ag)] 231 (+13.13) 209 (4.57) nmj; =520 P MESE i HR-ESI-MS:m/z 413.121 0 [ M+Na]* (3}
BAH caled for C, H,,O4Na, 413.121 2)

TCA PR Colorless oil, FEHENEIE [l +38.9 (¢ 0.1, MeOH) ; ZLAMGi% (TRALENFE A ) 57 AE W

.......... (Aeg)] 231
(+5.53) 204 ( 6.61) nm; =55 Fii% HR-ESI-MS:m/z 391.139 5 [ M+H ] " (#5518 caled for
CyH,, 04, 391.138 8)

TR Colotless oil, 45 4% mp 237~239 C; EEE [ ]} +45.3 (¢ 0.07, MeOH) ; %241k
(B ) ) S RO (RO R B XL UV (MeOH) A, (loge) 200 (4.30), 281 (3.03) nm;
LA GEALER R ) FRAE OB I A IR (KBr) v, 3 401.2 925.2 8561 745 em™ ; LT — (2
& ECD [N, (Ae) ] 237 (+0.91) nmj i 53 BB 55 5T 7% HR-ESI-MS: m/z 543.184 3 [M +Na] (it

SAH caled for €, H,,0,,Na, 543.184 2)

HLREIIIRY) Yellow-green oil, HEEVGIE [ ]} —73.9 (¢ 0.07, MeOH) ; & AMGE (HEE R fe K
W K (G R LAY XL ) UV (MeOH) N, (loge) 199.0 (4.11) 278 (3.09) nm;ZL4MGi% (4L
BRTE A ) R AE S04 8 TR (KBr) v, 3 367.2 926.2 855.1 744 .1 7311 677 em™ ; LT[R (a3
ECD [\, (Ae) ] 221 (+0.42) nm; &40 B o W% il HR-ESI-MS: m/z 561.194 5 [ M+Na]* (3%
{H caled for C, H,,0,,Na, 561.194 8)

TR IR Yellow-green oil, [WHENEE [a]) +33.5 (¢ 0.08, MeOH) ; 224G (I EBIAT) Fk
BRR R ) AR 4 8 TR (KBr) v, 3 397.2 923 .1 7601 703,875,723 cm™ 5 B F[f —{43% ECD
[N, (Ag) ] 236 (+1.24) nm; /&40 9% dL WE % i 3% HR-ESI-MS: m/z 723.226 5 [ M+Na]* (514
caled for C;,H,,0 ;Na, 723.226 5)

M @G E K White amorphous powder, #5 5 mp 248 ~250 C; i€ E [« ] +17.7 (¢ 0.07,
MeOH) ; 56 5M e i ( HH M2 9 0] ) e R AT BB A< (IR O 2R A0 X #0) UV (MeOH) A, (loge) 200
(4.09) 281 (3.36) nm; ZLANGIE (RALERH Fr ) A W4 B8 IR (KBr) v, 3 544 .3 434 .3 009,
2972.2917.1 748 .1 693 cm™ ; HLFB A ECD [N, (Ae) ] 231(+2.48) nm; 54 ¥ Hi M5 55 i
% HR-ESI-MS: m/z 477.171 4 [ M+Na]* (354} caled for C,, Hyy0,0Na, 477.173 7)

Tot iR Colorless crystals, % 5 mp 136~138 °C; HLHEEE [a]3 —180(c 0.05, MeOH) ; ¥4
(PR ) R S (WG R BT UV (MeOH) N, (loge) (209 (3.46) nm; HL T 5 — {4
7% ECD (¢ 5.4%x10"M,MeOH) \,, (Ag) 239 (—11.49) nmj; &2 P¢ A 85 55 3% HR-ESI-MS ; m/z
375.180 5 [ M+H]*(%1H caled for C, H,,0,*,375.180 2)

BN, 2024

BRAEE, 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Song J Q et al., 2024

Li HL etal., 2025
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No. Characteristics for chemical structure identification Reference
34 9 €5 [ & White solid, FEFEYEE [a]? -33.1(c 0.10, MeOH) ; £4M G ( BRI F)) e KWWk dE K& Li H L et al., 2025
(WEREXTE) UV (MeOH) A, (loge) 208 (3.52) nm; LT[l — (4% ECD (c 6.7x10*M,
MeOH) N, (Ag) 241 (—-4.13) 214 (+2.95) nm; @& 43 H H % FUi% HR-ESI-MS: m/z 375.180 4
[ M+H] " (345K caled for C, H,,0,", 375.180 2)
28 T THARY) Colorless oil, HBEYERE [a]h-48.7 (¢ 0.30, MeOH) ; 461 ( BRI H)) o ki) Li H L et al., 2025
K (WEFREY X H0) UV (MeOH) \,, (loge) 209 (3.61).240 (3.25) nm; HF B — {4 1% ECD
(¢2.7x10*M, MeOH) N, (Ag) 281 (+6.78) 232 (=7.79) nm; {4 ¥t o5 %5 1% HR-ESI-MS;
m/z373.128 6 [ M+H] " (5 H caled for C,H,, 0, , 373.128 2)
38 TCEMPRY) Colorless oil, HHEEE [ ] -89.1(c 0.20, MeOH) ; 441 GHE ( HI AR H)) e AW ey Li H L et al., 2025
K (6 R EAIRE) UV (MeOH) N, (loge) 211 (3.81) nm; L T8 —{4i% ECD (¢ 2.3x10™M,
MeOH) \,, (Ae) 253 (=1.52) 218 (+14.22) nmj; & 53 B fL WE %5 i i HR-ESI-MS; m/z 429.155 1
[M-H] (381 caled for C,,H,;0,”,429.155 5)
67 TEEMPRY) Colorless oil, HHENERE [ ]}l +11.5(c 0.20, MeOH) ; 5 AMGHE ( HEEAE R e AWMz Li H Let al., 2025
K (WL R BAXTED) UV (MeOH) N, (loge) 206 (3.44) nm; HL T B — {43 ECD (¢ 5.0x10*M,
MeOH) A, (As) 268 (=2.14) 236 (+10.61) 215 (-4.70) nm; 543 H¥ o 55 % i 1% HR-ESI-MS;
m/z 401.124 4 [ M-H] (715 1H caled for C, H, 04", 401.124 2)
68 TEAHRY Colorless oil, FLHEYEEE [ ]} +8.7(¢ 0.20, MeOH) ; 5411l ( FREAA]) S KMy Li HL etal., 2025
K (WL R BRED) UV (MeOH) N, (loge) 207 (3.59) nm; HL T8 — {43 ECD (¢ 5.0x10*M,
MeOH) N, (Ag) 268 (-2.12) 238 (+10.48) 216 (-4.25) nm; &2 P o6 %5 T 1% HR-ESI-MS
m/z401.124 3 [ M=H] (3518 caled for C, H, 0, ,401.124 2)
69 TeA IR Colorless oil, FUIENGEE [ ]l —30.6(c 0.20, MeOH) ; AN ( FF BRI ) B R i Li H L et al., 2025
K (WG R BB UV (MeOH) N, (loge) 211 (3.65) nm; LT[R — (43 ECD (¢ 4.8x10™M,
MeOH) A, (Ag) 249 (—1.85) 215 (+2.64) nm; f& 43 B B W5 25 [T 3% HR-ESI-MS: m/z 443.167 6
[M+Na]* (14314 caled for C,,H,,0,Na",443.167 6)
48 TR Colorless gum, HEIEE [ ]Y=50.1 (¢ 0.07, MeOH) ; ZLAMNGRE (FALEI R ) 45 AEM  Song Y Z et al., 2024
Wl % IR (KBr)w,, 2 9341 7421 723.1 2241 029 em™ ; B3 T [/ {23 ECD (¢ 0.2, MeOH)
N (Ae)211 (6.73) 242 (+5.15) nmj; & 49 5 55 B0 3% (+) -HR-ESIMS : m/z 373.164 7 [M+H]"*
(Y caled for C, H,50,7,373.164 6)
49 TeA R Colorless gum, HHEEIE [} -84.8 (¢ 0.30, MeOH) ; ZLAMEIE (JRALANE H) $EAEM  Song Y Z et al., 2024
Wi % IR (KBr) v, 3 369.2 934 .1 725 .1 6441 2231 029 em™; HL T8 — {43% ECD (¢ 0.2,
MeOH) N(Ag) 204 (10.33) .250 (+5.77) nm; & 4> P B 55 25 B 3% ( +) -HR-ESIMS; m/z 359.148 9
[M+H]"(HHAE caled for C, H,,0,7,359.148 9)
76 TABARY Colorless gum, HHEVEE [a]y —18.8 (¢ 0.10, MeOH) ; ZLAMERE (BALHIE ) #51E . Song Y Z et al., 2024
Wl %0 IR (KBr) v, 3 418.2 9331 720.1 697 cm™ ; B F [/ —{4j% ECD (¢ 0.2, MeOH) \( Age)
216 (+7.87) 253 (2.69) nm; & 53 HE H B 55 Biils (+) -HR-ESIMS ; m/z 457.183 4 [ M+Na]* (T8 (4
caled for C,,H,,O4Na™, 457.183 3)
77 TCOJBRYT Colorless gum, HHEEIE [a]l -41.5 (¢ 0.20, MeOH) ; ZLAMEIE (TRALANE ) #FAEM  Song Y Z et al., 2024
WU % IR (KBr) v, 3 437.2 923 .1 708 .1 6801 052 em™ ; i, T [/ — {43 ECD (¢ 0.1, MeOH)
N (Ae)218 (+ 9.71) .245 (—8.92) nm; & 4> P B 5 55 BTl (+)-HR-ESIMS: m/z 417.191 2
[M—H,0+H]* (331 caled for C,H,,0,7,417.190 8)
98 okl b Colorless needle crystals, HLBE%5 il ESI-MS: m/z 449.4 [ M+Na]* ;43 F 20N C, Hy O FRut 45, 2025
99 F 45 % White crystals, HUBSZE % ESI-MS: m/z 426 [M]7 ;42 F 2 €, H,, 0 Prift =%, 2025
100 H {445 & White crystals, HLWEZE T ESI-MS: m/z 451 [ M+Na] ;43 T30 C, H;, 0 Brut =45, 2025
101 FI kK White powder, HLB{ZEFRi% ESI-MS: m/z 451 [ M+Na] ' ;507 N C, H,, 0 Bt 45, 2025
102 T4 i Colorless needle crystals, LI 55 JT % ESI-MS: m/z 449.4 [ M+Na] " ;70T R C,Hs, O Brut =55, 2025
103 M8 K White powder, FLBEZE i ESI-MS: m/z 425.4 [M+H] " ;43 72k C, H, O Brt =55, 2025
104 T4 i Colorless needle crystals, LI 55 JT 1% ESI-MS: m/z 449 [ M+Na]*; 4> 20k C,H;,0 Bt =45 2025
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No. Characteristics for chemical structure identification Reference
52 TC O EIR 44 Colorless needle-shaped crystals, FEHENGE [ o]+ 3.00(c 0.1, MeOH) ; & 5MGiE ( H Li Z J et al., 2025

BEEPA ) ) doe R A (RO RN H) UV (MeOH) N, (loge) 195(3.92) nm; ZLAP 0K (IR AL #7
JE A ) 4 AE W i 06 33 % TR (KBr) w,, 3 431.2 965.2 9271 7491 625 cm™ , HL T [/ —. {1} ECD
(MeOH) X, (A&)202(9.94) .230( +4.38) nm; 1H and 13C; & 4> ¥¥ HL 0§ 5 3% HR-ESI-MS m/z
407.090 5 [ M+Cl] (#%1H caled for C,yH,,0,Cl ,407.089 8)

53 TR Colorless oil, HHEIEE [ o] -87.00(c 0.1, MeOH) ; 254N ik ( FF R A ) £ K W Wi i
K (BRI UV (MeOH) N, (loge) 206(3.98) \241(3.81) nm;ZLAMEIE (RALHE R ) 5
HER S I B TR (KBr) v, 3 434 .2 968 .1 7351 676 cm™ ; HL T8 {43 ECD (MeOH) A\, (Ag)
226(+1.59) .230( 1.84) ,230(0.68) nm; /= /3 P HL BT 25 B it HR-ESI-MS: m/z357.134 5 [M-H] (if
BH caled for C,yH,, 0,,357.133 8)

54 H KR White powder, HEHEIGE [ +144.6(c 0.1, MeOH) 5 S AN ( FF BRI ) fie K B
K (WOCREA XA UV (MeOH) N, (loge)211(4.09) nm; ZLANGRE (TGS ) 45 AF 05 i i 35
IR (KBr) v, 343317221 671 em™; L F 8 — 1% ECD(MeOH) X, (Ag)210(8.16) ,231
(+25.49) nm; & 4> BF AL BT 25 B 3% HR-ESI-MS: m/z 335.1254 [ M+ Na]" (32 {8 caled for
CyH,0,Na",335.125 9)

LiZ ] et al.,2025

LiZ ] etal., 2025

55 {476 JE [#44& White amorphous solid, HLHEYGEE [ @]} -75.00 (¢ 0.1, MeOH) ; 5163 ( HH BE
F) R AR (L R EL X L) UV (MeOH) N, (loge ) 195(3.91) nm; ZLAMEil (WAL IR
F) B AE W g 5 K IR (KBr) w,, 3 432.2 950.2 932.1 7191 634 em™; ML T [ — {4 3% ECD
(MeOH) X, (Ag) 295 (+0.63) nmj; 4> BFHLEZS T3 HR-ESI-MS: m/z 337.141 2 [ M+Na]* (i1

LiZ ] etal., 2025

{& caled for C,,H,,0,Na",337.141 6)

2 W R 25 44 AR 0L, 0/ i 454 A8 bt 25 S 802l
R E R2ZES, WA (103)  SFiAK
FEBE (99) Fl A #4 B (101) A9 EC,, i #5 7E 15
wmol « L DAR it 16 M it , (E 45 30F — 25 L BE A
G RN N A AR AL g8 25 D AUe I Y5 (1
KAJMZE 51 25 ,2020) , 35X Ry 4 M 74 97 18 9 2 43t
T IR ELACRRA KR

2 & RHBARKEA PR ILR

2.1 ERMESENH

SRME I AL g 25 04, Fo 25 FH M 1B B R il
HRTERCEEE) b, < UM BRI, oF B s 57
WSk WA, COE B, W —PIE, Bk
— TERBIRL, g ks B =R ORIk R —
SR (W FEME AN, 2021) , FECTAEA
B) B FR MR YT MR 2 H R 25 ([ R rp s 24 B
JR5,1999) , GRS e rh , 4 A H TG 97 il B
FECHA T 501 A 21 0 9 9, TS 18 0 i Ak T 2 5t il
FEA W B, B RE B BT AL (SR RN OE A
2017) 4 WS nDIA YT MEAZ S, U HGE BT AR
M58 88 R AP XA N A R A (FLAE AR, 2011)
RO 25 22 50 7, 4 SR 108 T (1 G il 245 0 76 7 W
55 0050 B 35 (R 2%, 2011) o 6 4E 48 FZE £ R

(2009) F LAY« KL KK 4E o B 24 K 15 T
PAREEAE R, FH T KU ST RIIR YT s A2
MRiEIT THREE AR, & /M5 4 2R 3 8
KB, R AR AR EE AR T CBhEE E S5 2009) o TE
“EH Bl b R S PR B /R (5 2R 2R A
A, 1987) , BKAN, Hoas ] TR E H ik 3L
Bges RS B R I KR A, B 25
A EEN S, WIRBIAH H 3~9 o, PR R
FH 1~2 g3 &0 F 00 AT 485 580 sl iR e | H £ 4% 75 4
B OBREG FHREIEER 1.5~60 g, 3 HZH05 7
/N (ERPEAEHR,1999) , £ EE IR
PRH I R R T A TE A e,
BTz 0 TR M R R RE P e, 8 e ATk
PR 25 AT IR B T T AR (B S0k 55, 2017) o 45
AT 4 SR A% S N LA IR BE LRI L
AN EE AL, B EE T NN O o 8 XU R A
ZRIE , XN IR N 25 fefit T Z ke, AR
T, 354 22 06 K 22 FE I R L4 RN A 45, e =
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Table 3 Other applications of Tinosporae Radix
G T FERR AT S5 300k
Number  Product Key feature Reference
1 HRETE g HoRt PR LA | SE G MPE 4, 2021
Functional goat milk beverage Improves anti-oxidant activity, delays browning
2 SR i #8 T73, WOBE TR R A, PTG R 1 Sk TR, 2017
Tinosporae Radix toothpaste Simple preparation method, easily sourced materials, no side
effects, effectively eliminates oral odor
3 E SIS TP T AR A KA R W N, 2015
Tinosporae Radix health tea Applicable for pharyngitis and tracheitis
4 Eoe VRS PR T 4 R P B TR I 5B T A R A R, 2 THERNHA
Tinosporae Radix tea VR S| FHBRAT], 2019a
Retains nutritional components of Tinospora capillipers leaves
while removing bitterness, with distinctive tea aroma
5 4 ST A2 i BT B TR, I A B Je M T = L XA L
Tinosporae Radix solid soy sauce Mellow and nutritious, clears heat and detoxifies AT 2 , 2018
6 & R HHRERE EE D A D) TR LA e D e P, 2017
Tinosporae Radix crispy candy Nutrient-rich, pleasantly sweet, helps to enhance immune function
7 Ee Rl B IR THFRER A
Tinosporae Radix oil Nutrient-enriched blended oil AR ], 2019b
8 TR RL R R AR 2RO YR T WS A XA
Feed additive Contains Tinospora capillipers root and Andrographis paniculata , BR2BE, 2025
with anti-bacterial and anti-viral effects
9 A R FL R R PR T JEORHR AR IAUBR | 38 0T PRORE B8 SR a8, BA DR RI7, 2017
Tinosporae Radix & Crataegus Fructus BYIE e
lactic acid drink Preserves the original flavor of ingredients while enhancing
nutritional value, offering health benefits
10 e S Sl FRAE T AR ARG ) , 1B BAT PR RSO ERCR A&J7, 2016
Tinosporae Radix and ginger health Rich in nutrients, boosts immunity, and provides heat-clearing
care wine and detoxifying effects
11 B RMRG R OR AN R EVEFRIN BA PR IR S O sk Xk, 2017
Tinosporae Radix and Trichosanthes High in nutritional value, with health benefits such as heat-clearing,
health powder detoxifying, lung-moistening, and phlegm-reducing effects
12 SRR TR RO % (R R A AL R R TR A #2016
Tinosporae Radix carbonated beverage High health value, natural and green healthy beverage
13 ot QUL ERE T EIE AR A FRAE TR St 2016
Compound fruit vinegar with Tinosporae Nutritious, low-sugar, low-fat wellness drink
Radix and Crataegus Fructus
14 SR AU IR SRS AR i i IR, SR AR W IR B B AR W HOR
Tinosporae Radix heat-clearing and Combined with milk tea, effectively retains herbal nutrients and AIRATH], 2016
detoxifying milk tea enhances physical fitness
15 B R LR AN FHTA R, Bt 5 e , EAT SRR A B TR R XU FEWI T = 1L XAk
Tinosporae Radix health preserves Sweet but not cloying, crisp texture, with Tinosporae Radix’ s P, 2017
unique refreshing sweetness
16 S5 4 A H K HAWGFAHNERRCR , i AT O Wi 0 <AL UL AR 2GRS, 2025
Compound Tinosporae Radix mouthwash Possesses excellent anti-bacterial effects, along with multiple
benefits such as cleaning the oral cavity and freshening breath
17 EEE XA AR DR TR BT 929 IR R FioR W ANGKITAL, 1988
Alocasiaodora powder A 92% cure rate was observed in the treatment of bovine
hemorrhagic septicemia
18 ST UKL AALAE R AR ARG 9 AR PR RE, B2 H AR i, Ok Wik, 2019
Jinqingqi granules L, XY S A R riR T RO
Not only enhances growth performance in diseased broilers via
increased daily feed intake and improved feed efficiency, but is
also effective against infectious proventriculitis
19 TR XA R T RRAT B 2 B4/ B8 4 DL B = T v Bt R #2017

Jinging granules

RUF B 25 A Bl iR AR
Significant preventive and therapeutic effects were demonstrated
against both helicobacter suis-induced gastritis in mice and three
models of acute gastric ulcers
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