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pharmacological activities, and modern applications of
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Abstract: Eucommiae Folium is a traditional Chinese medicine included in the Chinese Pharmacopoeia and
valued for their potential as a medicinal and edible herb. Modern research has shown that Eucommiae Folium
contains various chemical components, including flavonoids, phenolic acids, lignans, and iridoids, which exhibit
pharmacological activities such as antioxidation, blood pressure reduction, lipid-lowering, neuroprotection, and
bone protection. At present, a large number of drugs, health products, and foods have been developed with
Eucommiae Folium as the main drug or raw material, and have been applied in various fields such as medical
treatment, chemical industry, and animal husbandry. This review summarizes the chemical components,
pharmacological activities, and applications of Eucommiae Folium based on literature searches of domestic and
foreign studies over the past 20 years, providing scientific evidence for future research and resource development..
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Table 1 Different extraction methods and contents of total flavonoids in Eucommiae Folium

SISy B Al Ty 12 /Al R
Extraction,separation and purification method Content/Purity Ref.
—IKFEZMT HPD-826 KFLW i 4l 65.19% 3

TR B AT R
HBIE T CO, 2L REUE 73.26% 4

4l 19.82%



W12 Bl AR 95 0.044% 5
Tl B B 69.02 mg/g (LU 11D 6
I /KR I F5.3.09% 7
T 7 i B 1 1323.295% 8
TBAH SO DT % 83 mg/mL 9
2R 2 AP R R LA
Table 2 Flavonoids monomer compounds in Eucommiae Folium
i ey 223k
No. Compound Ref.
1 74T Rutin 10-12
2 MR EF Isoquercitrin 10,11
3 M2 & Quercetin 11-13
4 it 2 Quercetin-3-rhamnoside 14
5 Mt B 2%-3-0--D- M IR 3 25 9 2 - B-D- AL I A Queercetin-3-O-- 14
D-glucopyranose-fS-D-pyranoxyloside
6 1 5 3K -3-0-p-D-A M H-(1-2)-p-D-HI E B 15
Quercetin-3-0-4-D-xylose-(1—2)-4-D-glucoside
7 Wik 1 3-3-0-0- B 2 Wl 3 (1—6)-B- L T 21 26 W 22k -(1— 3 )-B- 3 6 M P 14
Quercetin-3-0-a-rhamsyl (1—6)-f-glucopyranose-(1—3)-f-glucoside
8 Wit B 3 -3-O-Bi i {A2E 8 Z HEEF Quercetin-3-O-arabinoglucoside 12
9 L1 25/ Kaempferol 11
10 L ATEAF Astragalin 10,11,13,15
1 Ll 253 -3-0-0-L- B2 Wi JE-(1—6)-B-D-Fi & B 1F Kaempferol-3-O- 15
a-L-rhamnose-(1—6)-$-D-glucoside
12 (221 -3-0-0-L- R ZHET Kaempferol-3-0-a-L-rhamnoside 14
13 L1251 -3-0-4-D-6"- R Wi Kaempferol-3-O-$-D-6'-rthamnoside 14
14 L ZM3-3-0-4-D-6'- LB ML i fl  Kaempferol-3-O-B-D-6'- 14
acetylpyranoside
15 2519 -3-0-0-L-ME R R Kaempferol-3-O-a-L-arabinoside 14
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11 Z5ly-3-0-Z 1 Kaempferol-3-O-rutoside
FRZER-3-0-p-D-F EHETF Isorhamnol-3-0-p-D-glucoside
TEHERA K-3"-0-p-D-E E#EEF Taxifolin-3'-0-f-D-glucoside
H3K % Apigenin
28-% M} 2S-Eriodictyol
Fl1 7 25 Naringenin
W ZE Puerarin
KA Daidzin
JLZ% % Catechin
1t B 3R -3-0-0- L-ML I BT L AP BE 5E-(152)-B-D- i & Bl
Quercetin-3-0-a-L-pyranoarabinose-(1—2)-4-D-glucoside
Witz R -3-O-Fi &b (1—-2) i & ¥ Quercetin-3-O-glucose (1—2)
glucoside
Wit B R -3-O-FTHi A HE (1—2)F Zi BET Quercetin-3-O-arabinose (1

—2)glucoside
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Fig.1 Structures of flavonoids monomer compounds in Eucommiae Folium
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Table 3 Different extraction methods and content of chlorogenic acid in Eucommiae Folium

eI B A TT Ik R/ E RPN

Extraction and separation purification methods Content/Purity Ref.
TR T BV 31.7 mg/g 22

Wi e~ 07 PR 9% 1.29% 5

2Rk HE61.8 ng/g 23

B SUM NN PR HHE 82.7 ug/mg 24

20% LBz Rl HUE 52 2.78% 25

P HEIE PEEUEE 2.529% 26

FRARAR LA V45 771 78 75l B PR L i 31.46 mg/g 27

R 4 R RSRRE MR RI BN EY

Table 4 Chlorogenic acid and other phenolic acid monomer compounds in Eucommiae Folium

P'T HE SR
No. Compound Ref.
28 %tJR . Chlorogenic acid 12
29 ZRJEFRH IS Chlorogenic acid methylester 28
30 Ji JLAER Protocatechuic acid 29
31 MIHERR Caffeic acid 28

32 S 22 trans-Cinnamic acid 12
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4-F2ILAKERR trans-p-Hydroxycinnamic
acid
T & Syringin
X EER p-Coumaric acid
1,2,4- 7= 1,2,4-Benzenetriol
BEFIHEE Methyl gallate
34-ZRERFR TN Methyl
3,4-dihydroxybenzoate
X I K LR p-Hydroxyphenylacetic acid
(7S,8S)-Alatusol D
(7R,8R)-Alatusol D
(7S,8R)-Alatusol D
(7R,8S)-Alatusol D
Eucophenolic A
Eucophenolic B
Eucophenolic C

Eucophenolic D
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Fig. 2 Structures of phenolic acid monomer compounds in Eucommiae Folium
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Table 5 Lignan monomer compounds in Eucommiae Folium

TR waEm S5 3R
No. Compound Ref.
48 FAREEE 48 & HETF Pinoresinol diglucoside 30
49 P HAMEE-4-O-B-D- M W 58 4 il 7 32
Dehydrodiconiferyl-4-O-f-D-glucopyranoside
50 “E WA B Dihydrodehydrodiconiferyl alcohol 29,32
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FAfJlE 3 A Eucommin A
FANEZ Pinoresinol
IANG R -4-O-B-D-WL 8 B HEE Piresil-4-O-p-D-glucopyraside
8-J2 - PA i 25 -4"-O-B-D- ML Wee 4 467 17
8-Hydroxypinoresinol-4'-O-f-D-glucopyranoside
8-F2 A4 M 22 -4,4'-O-B-D- XU IR 4] 2 Bl
8-Hydroxy-pineolin-4,4'-O-f-D-dipyranoside
FHrE 2 Epinephelin
IR - 4-0-B-D-IL I BE T Mediresinol-4-O-p-D-glucopyranoside
8-#23E-HlE & 8-Hydroxy-mediresinol
8-HEE-H i 8-Methoxy-mediresinol
W R & -4,4'-0-5-D-FUIL I # & B F Mediresinol -4,4'-O-f-D-dipyranoside
TH#H5#& Syringaresinol
THNER-4-0-p-D-MLIEHI Z i HF Syringaresinol-4-O--D-glucopyranoside
HHEARE Olivil
HHEIE R New olivil
HHHE R Cycloolivil
8- HI - R 8'-Methoxy-olivine
8'-F2 LT KA IR BE-4'-O-B-D- ML M 7] 2 B EF
8'-Lariciresinol-4'-O-$-D-glucopyranoside
77 I8 By JRAA I8 BE-3 a-O-B-D- Mk i 46 47 4 17
Massoniresinol-3a-O-$-D-glucopyranoside
/351 Arctiin
3571 B ArctiinB
HSFMAF Phillyrin

(8S,7'S,8'R)-Vladinol D-4,4'-O-f-D-diglucopyranoside

(7'S,85,8'R)-4,4'-Dihydroxy-3,3',5,5'-tetramethoxy-7',9-epoxylignan-9'-ol-7-one
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Fig.3 Structures of lignan monomer compounds in Eucommiae Folium
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Table 6 Iridoids monomers in Eucommiae Folium

EER) HE SR
No. Compound Ref.
76 AP EE Eucommiol 29
77 1-Bi AL AT EE 1-Deoxyeucommiol 29
78 R EE Epieucommiol 14
79 34— i AL AT EE 3'4'-Bisdeoxyeucommiol 14
80 LA o A 14

Acetyl-1-deoxyeucommiol

81 3-Z W FEAATEE 3-Acetyleucommiol 14
82 AP Eucommioside 14
83 Z AT Eucommioside-11 14
84 ZEH-EEFF Asperuloside 34
85 ZEn B IR Asperulosidic acid 14
86 & O R R 34

Deacetylasperulosidic acid methyl ester

87 e F#H Geniposide 34
88 PR Geniposidic acid 34
89 Bk Aucubin 35
90 H4E1F Loganin 34
91 8-F kL& 8-Epipremnum aureum 34
92 7-3 5 %% 7-Epipremnum aureum 34
93 ¥ PR B HIfiE Paederosidic acid methyl 34
ester

94 R 1LARFF Daphylloside 34



95 BHEEH Ajugoside 14
96 ZEE AT 8-0-Acetylharpagide 14

97 ELEkEEnG Borreriagenin 14

Bl 4 FbApet b MIEFAREERG K B AL S AR
Fig. 4 Structures of iridoids monomer compounds in Eucommiae Folium
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Vi PERIE AR D o At it rb B S RS B IR A PR LR 7, L A =R
RS AL I 5, BRSSP R A 45 M L 6.
R 7 RAPU PR R AR EY

Table 7 Terpenoids and steroids in Eucommiae Folium

e 95 Ry RPN

Category No. Name Ref.




TLHR = 98 FIMERR Betulinic acid 12

Pentacyclic 99 fE L% Ursolic acid 12
triterpenes

100 FIIRER Oleanolic acid 36

101 a- M R ¥ o-amyrin 14

102 B-7F M g BES-amyrin 14

103 ILIHERR Maslinic acid 14

104 TR Asiatic acid 14

105 2a-Hydroursolic acid 14

106 Neoilexonol 14

107 Ilekudinols A 14

108 FERE Uvaol 14

109 Euscaphic acid 14

110 TRRILRERIR Corosolic acid 14

111 Ulmoidol A 36

112 Ulmoidol 36

113 Eucotriterpene A 14

114 2a-~(trans-p-coumaroyloxy)-3p,24Dihydroxyurs-12-en-28-oic 14

acid
115 2a-(cis-p-coumaroyloxy)-3p,24Dihydroxyurs-12-en-28-oic 14
acid

116 Ilelatifol B 14

117 2a,3p-Dihydroxy-23-norolean-4(24),12(13)-dien-28-oic acid 14

E]EEN 118 PR HEEE Cycoartenol 14

Sterols 119 Stigmast-4-en-3-one 14

120 B-#% §BEB-Sitosterol 14

R s 8 121 Foliasalacioside B1 37

Norisoprenoids 122 Foliasalacioside E2 16

123 (6R, 7E, 9R)-9-Hydroxy-4, 37



7-megastigmadien-3-one-9-0O-[a-L-arabinopyranosyl-(1—

6)-f-D-glucopyranoside

124 (6S5,9R)-Blumenol C 38
125 (6S,98)-Blumenol C 38
126 (6R)-Eucomegastigmane A 38
127 (6S)-Eucomegastigmane A 38
128 (3S,45)-EucomegastigmaneB 38
129 (3R,4R)-Eucomegastigmane B 38
130 Eleganoside A 37
131 (6S,98)-Vomifoliol 14
132 (6R,9R)-Vomifoliol 14
133 (6S,9R)-Vomifoliol 14
134 (6R,9S)-Vomifoliol 14
135 (6R,9R)-3-0x0-a-Ionol 14
136 (6S,95)-3-o0x0-a-Ionol 14
137 (6R,9S)-3-0x0-a-Ionol 14
138 (6S,9R)-3-0x0-a-Ionol 14
139 (3R,5R,6R,TE) -3,5,6-Trihydroxy-7-megastigmen-9-one 39
140 (3S,5R,6R,7E) -3,5,6-Trihydroxy-7-megastigmen-9-one 39
141 (6R,95)-9,10-Dihydroxy-4-megastigmen-3-one 39
142 WEIH AR Grasshopper ketone 39
143 (3S,5R,6R,7E 9R)-Megastigman-7-ene-3,5,6,9-tetrol 39
144 (3S,5R,6R,7E ,9S)-Megastigman-7-ene-3,5,6,9-tetrol 39
145 cis-3,4-Dihydroxy-f-ionon 39
146 3-Hydroxy-5,6-epoxy-f-ionol 39
147 (S) -3-Hydroxy-8-ionone 39
148 Cucumegastigmane [ 39
2 2 149 SEE PR Phaseolic acid 39
Sesquiterpenes 150 2E-32 % 2E-Phaseolic acid 39
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Fig. 5 Structures of pentacyclic triterpenes and sterols monomer compounds in Eucommiae Folium
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Fig. 6 Structures of norisoprenoids and sesquiterpenes monomer compounds in Eucommiae Folium
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