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Phytochemicals of Tinospora cordifolia-

No. TC Phytochemicals Type of Extract Analytical methods  References

TLC, C NMR, H
NMR, DEPT, H-H

Cordifoliside A tetraacetate Methanol extract COSY, H-HNOESY, [1,2]

C-H COLOC, C-H
HETCOR

TLC, C NMR, H
NMR, DEPT, H-H

Cordifoliside B tetraacetate Methanol extract COSY, H-HNOESY, [1,2]

C-H COLOC, C-H
HETCOR

TLC, C NMR, H
NMR, DEPT, H-H

Cordifoliside C tetraacetate Methanol extract COSY, H-HNOESY, [1,2]

C-H COLOC, C-H
HETCOR

(E)-1-(3-hydroxy-1-propenyl)-3,5-
4. dimethoxyphenyl 4-O-beta-D- IR, NMR, Mass
. Methanol extract 3
apiofuranosyl-(1-->3)-beta-D- X Spectroscopy 3]

glucopyranoside
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No.

TC Phytochemicals

Type of Extract

Analytical methods

References

10.

11.

12.

13.

tinosposide B

Ethanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4]

tanegoside

Ethanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC, HPLC-LTQ-
Orbitrap

[4]

(+)-pinoresinol O-b-D-glucopyranoside

Ethanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4]

(+)-pinoresinol monomethyl ether O-b-D-
glucopyranoside

Ethanol extract,

methanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4.5]

(+)-syringaresinol O-b-D-glucopyranoside

Ethanol extract,

methanol extract

(-)-isolariciresinol 3a-O-b-D-
glucopyranoside

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4.5]

Ethanol extract

4-allyl-2-methoxyphenyl 6-O-b-D-
apiofuranosyl (1—6)-b-D-
glucopyranoside

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4]

Ethanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC

[4]

icariside D1

Ethanol extract,
Alcohol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,
HMQC, HPLC-LTQ-
Orbitrap

[4.6]

tinosinen

Ethanol extract

Reverse phase HPLC,
High resolution FAB-
MS, H-NMR, 2-D
NOESY, HMBC,

[4.6]




No.

TC Phytochemicals

Type of Extract

Analytical methods  References

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

HMQC, HPLC-LTQ-
Orbitrap

tinosporaside

Ethanol extract

Reverse phase HPLC-
UV-DAD, CNMR, H

NMR, C DEPT, 7]

HPLC-LTQ-Orbitrap

cordioside

Ethanol extract

Reverse phase HPLC-
UV-DAD, CNMR, H

[7.8]

NMR, C DEPT,
HPLC-LTQ-Orbitrap

columbin

Ethanol extract

4-methyl-heptadec-6-enoic acid
ethyl ester

Reverse phase HPLC-

UV-DAD, CNMR, H

NMR, C DEPT, [7.8]

HPLC-LTQ-Orbitrap

Ethanol extract

s 3-hydroxy-2,9,11-trimethoxy-5,6-

dihydro isoquino[3,2-a] isoquinolinylium

H NMR, C NMR, H-H

COSY, HMBC, FAB- [9]

MS, TLC

Ethanol extract

ESI-MS, HNMR, C
NMR, HR-ESIMS, H-

H COSY, HDQC, [9]

HMBC, NOESY,
DEPT

lirioresino--dimethyl ether

Ethanol extract

H NMR, C NMR [9]

palmatine

Ethanol extract,

H NMR, C NMR, FAB
MS, H-H COSY,
HMBC, HRESI-MS,

Chromatography, [2,6,9-12]

HPLC-MS/MS, UPLC-
MS, HPLC-LTQ-
Orbitrap

jatrorrhizine

Ethanol extract

H NMR, C NMR,

HPLC-MS/MS, UPLC-

Esi-ms/Ms, HpLe- 001113l

LTQ-Orbitrap

Cordifolioside A

Methanol extract

HPLC, NMR MS,

HMBC, HMQC, [5,14,15]

DEPT, ESI-MS

1-deacetyltinosposide A

Ethanol extract

FAB MS, C NMR, H
NMR, H-H COSY,

HMBC, HRESI-MS,  [2,8,10]

Chromatography,
HPLC-LTQ-Orbitrap

tinosineside A

Ethanol extract

FAB MS, C NMR, H

NMR, H-H COSY, [2,8,10]

HMBC, HRESI-MS,
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Type of Extract
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Chromatography,
HPLC-LTQ-Orbitrap

tinocordifolioside

Ethanol extract

FAB MS, C NMR, H
NMR, H-H COSY,

References

HMBC, HRESI-MS,

[2,6,10,13]

Chromatography,
HPLC-LTQ-Orbitrap

(-)- pinoresinol 4-O--D-glucopyranoside

Ethanol extract

FAB MS, C NMR, H

NMR, H-H COSY,

HMBC, HRESI-MS, [2,10]

Chromatography

8 -epitanegool

Ethanol extract,
Alcohol extract

FAB MS, CNMR, H
NMR, H-H COSY,

HMBC, HRESI-MS, [2,6,10]

Chromatography,
HPLC-LTQ-Orbitrap

syringin

Ethanol extract,
methanol extract

(E)-1-(3-hydroxy1-propenyl)-3,5-
dimethoxyphenyl-4-O--D-apiofuranosyl-

(1'3)--D-glucopyranoside

FAB MS, CNMR, H
NMR, H-H COSY,

HMBC, HRESI-MS,

[2,5,10,15,16]

Chromatography,
HMQC, DEPT

Ethanol extract

FAB MS, C NMR, H
NMR, H-H COSY,

[2,10]

HMBC, HRESI-MS,
Chromatography

stigmasta-5, 11 (12)-dien-3f3-ol

Ethanol extract

FAB MS, C NMR, H

NMR, H-H COSY,
[2,10]

HMBC, HRESI-MS,
Chromatography

B-sitosterol

Ethanol extract

FAB MS, C NMR, H
NMR, H-H COSY,
HMBC, HRESI-MS,

Chromatography,

[2,9,10,17]

DEPT, H-C HETCOR,
NOE

Tinoscorside A

Methanol extract

FTICR mass

spectroscopy, H NMR,

C NMR, DEPT, H-H [16]

COSY, HSQC, HMBC

Tinoscorside B

Methanol extract

FTICR mass

spectroscopy, H NMR,

C NMR, DEPT, H-H L16]

COSY, HSQC, HMBC

Tinoscorside C

Methanol extract,
Alcohol extract

FTICR mass

spectroscopy, H NMR, [8,16]

C NMR, DEPT, H-H



No. TC Phytochemicals Type of Extract Analytical methods  References
COSY, HSQC, HMBC,
HPLC-LTQ-Orbitrap
FTICR mass
35. — . spectroscopy, H NMR,
Tin r D Methanol extr 1
inoscorside ethanol extract C NMR, DEPT, H-H [16]
COSY, HSQC, HMBC
36. borapetoside F Methanol extract NMR, ESI-MS [16]
37. _ NMR, ESI-MS, HPLC-
borapetoside B Methanol extract : 8,16
petost X LTQ-Orbitrap [8.16]
38. polypodine B 20,22-acetonide Methanol extract NMR, ESI-MS [16]
angelicoidenol 2-O-B-D-apiofuranosyl-
e e b p y Methanol extract NMR, ESI-MS [16]
(1—6)-p-D-glucopyranoside
secoisolariciresinol-9-Op-D-
0 . b Methanol extract NMR, ESI-MS [16]
glucopyranoside
il pinoresinol-di-O-glucoside Methanol extract NMR, ESI-MS [16]
42. : TLC, HPLC, HPLC-
Berberine Methanol extract . 6,18
LTQ-Orbitrap [6.18]
H NMR, CNMR,
43. — DEPT, H-H COSY, H-
Tinosporafuranol Ethanol extract C HETCOR, HMBC, [2,17]
NOE
H NMR, CNMR,
44. — . DEPT, H-H COSY, H-
Tinosporafurandiol Ethanol extract C HETCOR. HMBC, [2,17]
NOE
H NMR, CNMR,
45. — DEPT, H-H COSY, H-
Tinosporaclerodanol Ethanol extract C HETCOR. HMBC, [2,17]
NOE
H NMR, CNMR,
46. — . DEPT, H-H COSY, H-
Tinosporaclerodanoid Ethanol extract C HETCOR, HMBC, [2,17]
NOE
Methanol extract NMR M, DEPT,
47- 11 _hydroxymustakone e o HMBC, HMQC, [12,13,15]
HPL20-C
NMR MS, DEPT,
48. - Methanol extract, HMBC, HMQC,
N-methyl-2- lid 2,15
(e D LR R Ethanol extract HPLC-MS/MS, UPLC- 21
ESI-MS/MS
49. N-formylanonaine Methanol extract, NMR MS, DEPT, [6.12.13,15]

Ethanol extract,

HMBC, HMQC,




No. TC Phytochemicals Type of Extract Analytical methods  References
Alcohol extract HPLC-LTQ-Orbitrap,
HPLC, HPLC-MS/MS,
UPLC-ESI-MS/MS
NMR MS, DEPT,
HMBC, HMQC,
. Methanol extract,
50 magnoflorine o ext’r(act HPLC-MS/MS, UPLC- [2,6,11,15]
ESI-MS/MS, HPLC-
LTQ-Orbitrap
o1 (-)-epicatechin Methanol extract HPLC, MS [19]
52. yangambin Ethanol extract HPLC [12]
53. — HPLC-MS/MS, UPLC-
y-guanidino butyl alcohol Ethanol extract ESI-MS/MS [13]
54. —— — HPLC-MS/MS, UPLC-
y-guanidino butyric acid Ethanol extract ESI-MS/MS [13]
55. " HPLC-MS/MS, UPLC-
y-guanidino butyraldehyde Ethanol extract ESI-MS/MS [13]
56. - . HPLC-MS/MS, UPLC-
isocorydine Ethanol extract ESI-MS/MS [11,13]
57. T HPLC-MS/MS, UPLC-
laurifol Ethanol extract 13
aurifoline anol extrac ESI-MS/MS [13]
HPLC-MS/MS, UPLC-
58. menisperine Ethanol extract ESI-MS/MS, HPLC- [13]
LTQ-Orbitrap
59, . HPLC-MS/MS, UPLC-
xanthoplanine Ethanol extract ESI-MS/MS [13]
60. . HPLC-MS/MS, UPLC-
Isoboldine Ethanol extract ESI-MS/MS [13]
61. . HPLC-MS/MS, UPLC-
Boldine Ethanol extract ESI-MS/MS [13]
62. . HPLC-MS/MS, UPLC-
chiloenamine Ethanol extract ESI-MS/MS [13]
HPLC-MS/MS, UPLC-
63- columbamine Ethanol extract ESI-MS/MS, HPLC-  [6,13]
LTQ-Orbitrap
HPLC-MS/MS, UPLC-
s stepharanine Ethanol extract ESI-MS/MS, HPLC-  [6,13]
LTQ-Orbitrap
65. . — HPLC-MS/MS, UPLC-
tetrahydrojatrorrhizine Ethanol extract ESI-MS/MS [13]
. HPLC-MS/MS, UPLC-
66. tetrahydropalmatine Ethanol extract [6,13]

ESI-MS/MS




No.

TC Phytochemicals

Type of Extract

Analytical methods  References

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

8-oxojatrorrhizine

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [13]

Choline

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [13]

glycine betaine

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [13]

proline betaine

Ethanol extract

HPLC-MS/MS, UPLC-

[13]

ESI-MS/MS

N-trans-feruloyl-4-O-methyldopamine

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [13]

N-trans-feruloyltyramine

Ethanol extract,
alcohol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [6,13]

20-hydroxyecdysone

Ethanol extract

HPLC-MS/MS, UPLC-
ESI-MS/MS, Reverse

phase HPLC-UV- [7,13]

DAD, C NMR, H
NMR, C DEPT

ecdysterone

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS [13]

makisterone A

Ethanol extract

HPLC-MS/MS, UPLC-

[13]

ESI-MS/MS

tinocordifolin

Ethanol extract

HPLC-MS/MS, UPLC-

ESI-MS/MS, HPLC-  [13],

LTQ-Orbitrap

Tinosposinenside A

Ethanol extract

HRFABMS, CNMR, H

NMR, DEPT, NOESY, [2,8,20]

HMBC, ESIMS

Tinosposinenside B

Ethanol extract

HRFABMS, CNMR, H

NMR, DEPT, NOESY,

HMBC, ESIMS, [2,20]

HPLC-LTQ-Orbitrap

Tinosposinenside C

Ethanol extract

HRFABMS, CNMR, H
NMR, DEPT, NOESY,

HMBC, ESIMS, [2.8,20]

HPLC-LTQ-Orbitrap

Tinosinenside

Ethanol extract

HRFABMS, CNMR, H
NMR, DEPT, NOESY,

HMBC, ESIMS, [2,6,20]

HPLC-LTQ-Orbitrap

Amritoside A pentaacetate

Ethanol extract

FAB MS, HNMR, C
NMR, DEPT, H-C

[2,21]

COSY, HPLC-LTQ-
Orbitrap




No. TC Phytochemicals Type of Extract Analytical methods  References
FAB MS, H NMR, C
SE Amritoside B pentaacetate Ethanol extract NMR, DEPT, H-C [2,21]
COSsY
FAB MS, H NMR, C
83. - NMR, DEPT, H-C
A Ethanol 2,21
mritoside C pentaacetate thanol extract COSY, HPLC-LTQ- [2,21]
Orbitrap
FAB MS, H NMR, C
84. Amritoside D pentaacetate Ethanol extract NMR, DEPT, H-C [2,21]
COSsY
HRESIMS, HNMR, C
85. T NMR, HMBC,
Cordifolide A Methanol extract HMQC, NOESY. [2,6,22]
HPLC-LTQ-Orbitrap
HRESIMS, HNMR, C
86. Cordifolide B Methanol extract NMR, HMBC, [2,22]
HMQC, NOESY
HRESIMS, H NMR, C
87. Cordifolide C Methanol extract NMR, HMBC, [2,22]
HMQC, NOESY
88. . Ethanol extract
Obl HPLC-ESI-QTOF-MS [11
ongine (Stem) Q [11]
= Cordifoliside D Alcohol extract HPLC-LTQ-Orbitrap  [8]
= Tinospinoside D Alcohol extract HPLC-LTQ-Orbitrap  [8]
9. Tinospinoside B Alcohol extract HPLC-LTQ-Orbitrap  [8]
92. Rumphioside A Alcohol extract HPLC-LTQ-Orbitrap  [8]
93. Rumphioside F Alcohol extract HPLC-LTQ-Orbitrap  [8]
9. Tinosineside B Alcohol extract HPLC-LTQ-Orbitrap  [8]
= Palmatoside F Alcohol extract HPLC-LTQ-Orbitrap  [8]
96. Rumphioside D Alcohol extract HPLC-LTQ-Orbitrap  [8]
ol Sagittatoside D Alcohol extract HPLC-LTQ-Orbitrap  [8]
98- Borapetoside H Alcohol extract HPLC-LTQ-Orbitrap [8]
(5R,6R,8S,9R,10R,12S)-15,16-Epoxy-2-
99. 0X0-6-O-(B-D-glucopyranosyl)—cleroda- .
Alcohol extract HPLC-LTQ-Orbit 8
3,13(16) 14-trien-17,12-olid-18-oic acid "0 ¢ Q-Orbitrap (8]
methyl ester
100. Isocolumbin Alcohol extract HPLC-LTQ-Orbitrap [8]




No. TC Phytochemicals Type of Extract Analytical methods  References
Lo Tinoside Alcohol extract HPLC-LTQ-Orbitrap  [8]
L0 Tinocapilactone B Alcohol extract HPLC-LTQ-Orbitrap  [8]
L0 Rumphioside | Alcohol extract HPLC-LTQ-Orbitrap  [8]
104. Borapetoside C Alcohol extract HPLC-LTQ-Orbitrap  [8]
105. Borapetoside A Alcohol extract HPLC-LTQ-Orbitrap  [8]
106. 8-Hydroxycolumbin Alcohol extract HPLC-LTQ-Orbitrap  [8]
107. 6-Hydroxycolumbin Alcohol extract HPLC-LTQ-Orbitrap  [8]
108. Boropetoside G Alcohol extract HPLC-LTQ-Orbitrap  [8]
109. Tinocrisposide Alcohol extract HPLC-LTQ-Orbitrap  [8]

(2R,5R,6R,8S,9S,10S,12S)-15,16-Epoxy-
2-hydroxy-6-0- {B-D-glucopyranosyl-
00 (1—6)-a-D-xylopyranosyl}-cleroda- Alcohol extract HPLC-LTQ-Orbitrap  [8]
3,13(16),14-trien-17,12-olid-18-oic acid
methy| ester
1L 6’-O-Lactoylborapetoside B Alcohol extract HPLC-LTQ-Orbitrap  [8]
1Lz Tinospinoside E Alcohol extract HPLC-LTQ-Orbitrap  [8]
1L Sagittatoside B Alcohol extract HPLC-LTQ-Orbitrap  [8]
L Tinospinoside C Alcohol extract HPLC-LTQ-Orbitrap  [8]
115. Sagittatoside C Alcohol extract HPLC-LTQ-Orbitrap  [8]
116. Tinosponone Alcohol extract HPLC-LTQ-Orbitrap  [8]
117. Sagittatoside A Alcohol extract HPLC-LTQ-Orbitrap  [8]
118. 2-O-Lactoylborapetoside B Alcohol extract HPLC-LTQ-Orbitrap  [8]
— Tinotufolin D Alcohol extract HPLC-LTQ-Orbitrap  [8]
(2ap,3a,5apB,6p,7a,8aa)-6-2-(3-Furanyl)
— ;;hgldzlz;dfoi;agi;ﬁf::rizts;czhgdm Alcohol extract HPLC-LTQ-Orbitrap  [8]
naphthol,8-bcfuran-2-one
Ll Tinotufolin C Alcohol extract HPLC-LTQ-Orbitrap [8]
— Lotusine Alcohol extract HPLC-LTQ-Orbitrap [6]
— Tembetarine Alcohol extract HPLC-LTQ-Orbitrap  [6]




No. TC Phytochemicals Type of Extract Analytical methods  References

13-Hydroxy-2,3,9,10-tetramethoxy-

L2 5,8,13,13a-tetrahydro-6H-isoquino[3,2-  Alcohol extract HPLC-LTQ-Orbitrap [6]
a]-isoquinolinium

12> Trans-syringin Alcohol extract HPLC-LTQ-Orbitrap  [6]

L5 S-trans-N-methyltetra-hydrocolumbamine Alcohol extract HPLC-LTQ-Orbitrap [6]

127 Cyclanoline Alcohol extract HPLC-LTQ-Orbitrap  [6]
2,3,9,10-Tetramethoxy-7-methyl-

128. 5,8,13,13a-tetrahydro-6H-isoquino[3,2-  Alcohol extract HPLC-LTQ-Orbitrap  [6]
a]-isoquinolinium

129- Dehydrodiscretamine Alcohol extract HPLC-LTQ-Orbitrap  [6]

130. Demethyleneberberine Alcohol extract HPLC-LTQ-Orbitrap  [6]

131. Pinoresinol-di-O-B-D-glucopyranoside Alcohol extract HPLC-LTQ-Orbitrap  [6]

132.

13-Hydroxypalmatine Alcohol extract HPLC-LTQ-Orbitrap  [6]

133, 3-Hydroxy-2,9,11-trimethoxy-5,6-dihydro - e act HPLC-LTQ-Orbitrap  [6]

isoquino[3,2-a]-isoquinolinylium

3(a,4-dihydroxy-3-methoxybenzyl)-4-(4-

134.

hydroxy-3-methoxybenzyl) Alcohol extract HPLC-LTQ-Orbitrap  [6]

tetrahydrofuran
15 Syringaresinol-di-O-B-D-glucoside Alcohol extract HPLC-LTQ-Orbitrap  [6]
et WO 69
15 Sagitiside A Alcohol extract HPLC-LTQ-Orbitrap  [6]
Lo Pinoresinol-O-B-D-glucopyranoside Alcohol extract HPLC-LTQ-Orbitrap  [6]
Lok Syringaresinol-O-B-D-glucopyranoside ~ Alcohol extract HPLC-LTQ-Orbitrap [6]
140. Lyoniresinol-2a-O-B-D-glucopyranoside  Alcohol extract HPLC-LTQ-Orbitrap  [6]
141.

13-methylberberine Alcohol extract HPLC-LTQ-Orbitrap  [6]

HPLC-LTQ-Orbitrap,
Reverse phase HPLC,

Alcohol extract, High resolution FAB-

142. F
Tinosposide A Ethanol extract ~MS, H-NMR, 2-D

[4.6]

NOESY, HMBC,
HMQC

3,9-Dihyd - ti -3-0-B-d- .
143. Mydroxy-megastigmanc b Alcohol extract HPLC-LTQ-Orbitrap [6]

glucopyranosyl (6— 1)-B-d-xylpyranoside

144. 4-allyl-2-methoxyphenyl-6-O-3-D- Alcohol extract HPLC-LTQ-Orbitrap  [6]




No. TC Phytochemicals

Type of Extract

Analytical methods

References

glucopyranosyl-(6—1)-p-D-
apiofuranoside

145. Tinocordiside

Methanol extract,
Ethanol extract,
Alcohol extract

NMR MS, DEPT,
HMBC, HMQC,
UPLC-MS, HPLC-
LTQ-Orbitrap

[6,12,15]

146. N-p-Coumaroyltyramine

Alcohol extract

HPLC-LTQ-Orbitrap

[6]

147. B-Sitosterol glycoside

Alcohol extract

HPLC-LTQ-Orbitrap

[6]

148. tinosporide A

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

149- tinosporin A

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

150. tinosporin B

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

151 medioresinol

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

152" ) glaberide |

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

183. sesamin

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

154. sesamolin

Methanol extract

155. 5-(hydroxymethyl)-1H-pyrrole-2-
carbaldehyde

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

156. B-hydroxypropiovanillone

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

Lo 2-methyl-4,5-dimethoxybenzoic acid

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

158. p-hydroxyl phenethanol

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,
NOE, NOESY

[5]

159 achioside

Methanol extract

HR-ESI-MS, C NMR,

H NMR, HMBC,

[5]
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NOE, NOESY

160. icariside D2

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

161. salidroside

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

ez p-hydroxybenzoic acid

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

163

" 4-(2-hydroxyethyl) benzoic acid

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

164.317)-phytene 1,2-diol

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

165. malabarolide

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

166. lupeol

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

167. 3-O-acetyloleanolic acid

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

168. cycloeucalenol

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

169. cycloabyssinone

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

170. cycloartane-3f,25-diol

Methanol extract

HR-ESI-MS, C NMR,
H NMR, HMBC,
NOE, NOESY

[5]

171 Tinosinenoside G

Ethanol extract

C NMR, H NMR, HR-
ESI-MS

[23]

1r2. Tinosinenoside H

Ethanol extract

C NMR, H NMR, HR-
ESI-MS

[23]

173. Tinosinenoside |

Ethanol extract

C NMR, H NMR, HR-
ESI-MS

[23]

174. Tinosinenoside J

Ethanol extract

C NMR, H NMR, HR-
ESI-MS

[23]

L0 4-epi-2-deacetoxytinosinenoside D

Ethanol extract

C NMR, H NMR, HR-
ESI-MS

[23]




No. TC Phytochemicals Type of Extract Analytical methods  References

176 C NMR, H NMR, HR-

" Tinosinenoside K Ethanol extr 2
inosinenoside thanol extract ESI-MS [23]

HR-ESI-MS, H NMR,
C NMR, DEPT,

177

" tinosinenside A Ethanol extract [24]

HSQC, HMBC, COSY,

NOESY
HR-ESI-MS, H NMR,

178. 2-isopropyl-5-phenylmethyl- C NMR, DEPT,
imidazolidinone-4-one Ethanolextract <o HmBe, cosy, 124

NOESY

References:

1. Gangan VD, Pradhan P, Sipahimalani AT, Banerji A. Cordifolisides A, B, C: Norditerpene furan
glycosides from Tinospora cordifolia. Phytochemistry 1994;37:781-6. https://doi.org/10.1016/S0031-
9422(00)90358-3.

2. Chi S, She G, Han D, Wang W, Liu Z, Liu B. Genus Tinospora: Ethnopharmacology, Phytochemistry,
and Pharmacology. Evid Based Complement  Alternat Med 2016;2016:9232593.
https://doi.org/10.1155/2016/9232593.

3. Yonemitsu M, Fukuda N, Kimura T. Studies on the constituents of Tinospora sinensis; I. Separation
and structure of the new phenolic glycoside tinosinen. Planta Med 1993;59:552-3. https://doi.org/10.1055/s-
2006-959759.

4. Li W, Koike K, Liu L, Lin L, Fu X, Chen Y, et al. New lignan glucosides from the stems of Tinospora
sinensis. Chem Pharm Bull 2004;52:638-40. https://doi.org/10.1248/cpb.52.638.

5. Lam SH, Chen PH, Hung HY, Hwang TL, Chiang CC, Thang TD, et al. Chemical constituents from
the stems of  tinospora  sinensis and their bioactivity. Molecules 2018;23.
https://doi.org/10.3390/molecules23102541.

6. Jiao QS, Xu LL, Zhang JY, Wang ZJ, Jiang YY, Liu B. Rapid Characterization and Identification of
Non-Diterpenoid Constituents in Tinospora sinensis by HPLC-LTQ-Orbitrap MS n. Molecules 2018;23.
https://doi.org/10.3390/molecules23020274.

7. Ahmed SM, Manhas LR, Verma V, Khajuria RK. Quantitative determination of four constituents of
Tinospora sps. by a reversed-phase HPLC-UV-DAD method. Broad-based studies revealing variation in
content of four secondary metabolites in the plant from different eco-geographical regions of India. J
Chromatogr Sci 2006;44:504-9. https://doi.org/10.1093/chromsci/44.8.504.

8. Xu LL, Guo FX, Chi S Sen, Wang ZJ, Jiang YY, Liu B, et al. Rapid screening and identification of
diterpenoids in Tinospora sinensis based on high-performance liquid chromatography coupled with linear ion
trap-orbitrap mass spectrometry. Molecules 2017;22. https://doi.org/10.3390/molecules22060912.

9. Maurya R, Gupta P, Chand K, Kumar M, Dixit P, Singh N, et al. Constituents of Tinospora sinensis
and their antileishmanial activity against Leishmania donovani. Nat Prod Res 2009;23:1134-43.
https://doi.org/10.1080/14786410802682239.

10. Dong L-P, Chen C-X, Ni W, Xie B-B, Li J-Z, Liu H-Y. A new dinorclerone diterpenoid glycoside
from Tinospora sinensis. Nat Prod Res 2010;24:13—7. https://doi.org/10.1080/14786410802253197.

11. Bajpai V, Kumar S, Singh A, Singh J, Negi MPS, Bag SK, et al. Chemometric Based Identification



and Validation of Specific Chemical Markers for Geographical, Seasonal and Gender Variations in Tinospora
cordifolia  Stem using HPLC-ESI-QTOF-MS  Analysis. Phytochem Anal 2017;28:277-88.
https://doi.org/10.1002/pca.2673.

12. Bala M, Pratap K, Verma PK, Singh B, Padwad Y. Validation of ethnomedicinal potential of Tinospora
cordifolia for anticancer and immunomodulatory activities and quantification of bioactive molecules by
HPTLC. J Ethnopharmacol 2015;175:131-7. https://doi.org/10.1016/j.jep.2015.08.001.

13.  Bajpai V, Singh A, Chandra P, Negi MPS, Kumar N, Kumar B. Analysis of phytochemical variations
in dioecious Tinospora cordifolia stems using HPLC/QTOF MS/MS and UPLC/QqQLIT -MS/MS.
Phytochem Anal n.d.;27:92-9. https://doi.org/10.1002/pca.2601.

14.  Alam P, Ali M, Singh R, Madhurima, Ahmad S, Shakeel F. A validated HPLC method for estimation
of cordifolioside A in Tinospora cordifolia, Miers and marketed formulations. J Chromatogr Sci n.d.;47:910—
3. https://doi.org/10.1093/chromsci/47.10.910.

15. Sharma U, Bala M, Kumar N, Singh B, Munshi RK, Bhalerao S. Immunomodulatory active
compounds from Tinospora cordifolia. J Ethnopharmacol 2012;141:918-26.
https://doi.org/10.1016/j.jep.2012.03.027.

16.  Phan VK, Chau VM, Nguyen TD, La VK, Dan TH, Nguyen HN, et al. Aporphine alkaloids, clerodane
diterpenes, and other constituents from Tinospora cordifolia. Fitoterapia 2010;81:485-9.
https://doi.org/10.1016/j.fitote.2010.01.005.

17.  Ahmad F, Ali M, Alam P. New phytoconstituents from the stem bark of Tinospora cordifolia Miers.
Nat Prod Res 2010;24:926-34. https://doi.org/10.1080/14786410802435679.

18.  Srinivasan G V, Unnikrishnan KP, Rema Shree AB, Balachandran I. HPLC Estimation of berberine
in  Tinospora cordifolia and Tinospora sinensis. Indian J Pharm Sci  2008;70:96-9.
https://doi.org/10.4103/0250-474X.40341.

19.  Pushp P, Sharma N, Joseph GS, Singh RP. Antioxidant activity and detection of (-)epicatechin in the
methanolic extract of stem of Tinospora cordifolia. J Food Sci Technol 2013;50:567-72.
https://doi.org/10.1007/s13197-011-0354-8.

20.  LiW, Wei K, Fu H, Koike K. Structure and absolute configuration of clerodane diterpene glycosides
and a rearranged cadinane sesquiterpene glycoside from the stems of Tinospora sinensis. J Nat Prod
2007;70:1971-6. https://doi.org/10.1021/np070367i.

21. Maurya R, Manhas LR, Gupta P, Mishra PK, Singh G, Yadav PP. Amritosides A, B, C and D:
Clerodane furano diterpene glucosides from Tinospora cordifolia. Phytochemistry 2004;65:2051-5.
https://doi.org/10.1016/j.phytochem.2004.05.017.

22.  Pan L, Terrazas C, Lezama-Davila CM, Rege N, Gallucci JC, Satoskar AR, et al. Cordifolide A, a
sulfur-containing clerodane diterpene glycoside from tinospora cordifolia. Org Lett 2012;14:2118-21.
https://doi.org/10.1021/01300657h.

23. Jiang H, Zhang GJ, Liao HB, Liang D. New terpenoid and phenylpropanoid glycosides from
Tinospora sinensis. Fitoterapia 2018;131:127-33. https://doi.org/10.1016/j.fitote.2018.10.018.

24, Huang L, Luo D, Fu R, Yan B, Wang X, Shu J, et al. A sesquiterpene glycoside and phenylalanine
derivatives from Tinospora sinensis. Fitoterapia 2019;137. https://doi.org/10.1016/j.fitote.2019.104247.



