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[Abstract] Eucommia ulmoides, a plant belonging to Eucommiaceae, has a history of medical use for
over two thousand years in China. The dried bark and leaves of this plant are usually used as medicinal materials.
Due to the high safety in clinical application, E. ulmoides leaves were officially recognized for both medicinal
and edible use by the food safety evaluation in 2019, providing a valuable resource for the development of food
and health products. According to the traditional Chinese medicine theory, E. ulmoides has the effects of
nourishing the liver and kidneys, strengthening sinews and bones, and calming fetus. Modern research has
shown that different parts such as the bark, leaves, flowers, and seeds of E. ulmoides contain similar chemical
components, including phenylpropanoids, terpenoids, flavonoids, phenolic acids, steroids, and

polysaccharides. E. ulmoides exhibits diverse pharmacological activities such as lowering blood pressure and
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blood lipid and glucose levels, preventing osteoporosis and possesses anti-tumor, anti-bacterial, antiviral, anti-
inflammatory, antioxidant, and hepatoprotective effects. Therefore, it holds great potential for the development
of products with both medicinal and edible values. This review systematically summarizes the chemical
constituents, pharmacological activities, and representative medicinal and edible products of different parts of
E. ulmoides. 1t is expected to provide theoretical references for the clinical application of E. ulmoides and its
active components and the development and utilization of the products with both medicinal and edible values.
This review contributes to a deeper understanding of the medicinal properties of E. ulmoides and provides
guidance for further exploration of its applications in the healthcare field. As a plant with both medicinal and

edible values, E. ulmoides is expected to attract more attention in future research and contribute to human health.
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Table 1 Phenylethanoid compounds in Eucommia ulmoides

Eucommia ulmoides; medicinal and edible values; chemical constituents; pharmacological
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No. e 304 B T R KR SCHR
1 forsythin AT I [2]
2 eucommin A AR A Wt (2]
3 (+)-epipinoresinol (+)-FMmIE#FE W e [3]
4 medioresil 5/ AL R R Wi e [4]
5 (+)-medioresinol-di-O-B-D-glucopyranoside (+) - i B - -O-B-D- 7 % B 1 W} e [5]
6 (+)-syringaresinol-4’-O-B-D-glucopyranoside TR R WA B [5]
7 1-hydroxypinoresinol-di-O-B-D-glucopranoside 1-FEHEANRY I i —. O-B-D A H B Y B [5]
8 olivil-4 " ,4"-di-O-B-D-glucopyranoside W -4, 4" - E AT Bz [5]
9 epipinoresinol AN G Bz [5]

10 (-)-pinoresinol (=)-thIE = W iz [6]
11 (+)-pinoresinol-di-O-B-D-glucopyranoside (+)-FA IR B - — O-B-D-i % Bk L) aNUR [6]
12 (+)-pinoresinol-4 ' -0-B-D-glucopyranoside (+) KA G -4 -O-B-D-4 % A7 W Rz [6]
13 (+)-syringaresinol (+)-T &l W R [6]
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No. e AR AR RO SOk
14 (+)-pinoresinol (+)-# %R T Rz [7]
15 8-hydroxy pinoresinol 8-FREEMIE R W B [7]
16 balanophonin L% W 1 [7]
17 pinoresinol-4’-0-B-D-glucopyranoside T i -4 7 -O-B-D- M 1w 75 %6 11 Rz [7]
18 dehydrodiconiferyl alcoholy ' -O-B-D-gluco pyranoside LA WA y ' -O-B-D- N e 75 %6 B 11 Rz [7]
19 (-)-olivil TR IR R T Bz (8]
20 pinoresinol vanillic acid ether-di-glucopyranoside Hn g T A R R ik ] R [8]
21 (-)-olivil-4’-O-B-D-glucopyranoside - W g 9]
22 (-)-olivil-4”-O-B-D-glucopyranoside - W [9]
23 (+)-lariciresinol AN Y it [10]
24 chlorogenic acid SR B Rz it A [10]
25 ethyl caffeate wE R 2 B it [11]
26 coniferin FARH E NS [11]
27 caffeic acid i e B R [12]
28 citrusin B fit@+ B B Rz [12]
29 guaiacylgylglycerol- B -syringaresinol ether-4' , 4”-di-O- 8 -D- @G AKEH l-8- T FiEkfk-4' ,4"-—"-0-8-D- B [10]
glucopyranoside RS
30 syringaresinol vanillic acid ether-di-gucopyranoside T A R W [10]
31 3-O-caffeoylquinic acid methyl ester 3l {5 4= e R HY I nf: [13]
32 liriodendrin E AT E T 1 [14]
33 1-hydroxypinoresinol - Rz [15]
34 erythro-guaiacylglycerol-B-coniferyl aldehyde ether ZL AR AT H il BT A 1 Tk B Rz [16]
35 dihydrodehydrodiconiferyl alcohol CALAA A W [16]
36 erythro-dihydroxydehydro-di-coniferyl alcohol PA Nt = St A i [17]
37 1-hydroxypinoresinol-4-O-B-D-glucopranoside - Rz [18]
38 (+)-1-hydroxypinoresinol-4’-O-B-D-glucopyranoside - Rz [18]
39 (+)-cycloolivil (+)-FRHIHE A I 2% TR [19]
40 8’-methoxy-olivil 81T AL B Uy (11]
41 dehydrodiconiferyl alcohol 4,7y ' -di-O-B-D-glucopyranoside i A EE 4,y - O-B-D-#j Z B W Rz [20]
42 hedyotol-C-4",4"-di-O-B-D-glucopyranoside - Kz [10]
43 syringylgylycerol- B -syringaresinol ether-4’ , 4"-O- B -D- T &FIEHIM-B-T HFWEME-4",4"-0-B-D-H % b W JZ [11]
glucopyranoside 1
44 vladinol D - iy [10]
45 9a-hydroxy pinoresinol 9o~ F5 HEA g B W Rz [10]
46 guaiacylglycerol-8-O-4’-(sinapyl aldehyde) ether AT H 0 -8-0-4" -(IF % ) Bk W [10]
47 guaiacylglycerol-8-0-4’ -(sinapyl alcohol) ether IR H Il -8-0-4" -(IF B ) Bk B [10]
48 guaiacylglycerol-8-0-4' -coniferyl aldehyde ether A BIATEE H il -8-0-4" A1 1B 5 i Rz [10]
49 8-methoxy-medioresinol 8- 1 45 5 Hp I B nf: [10]
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Table 2 Cyclohexene-fused lactone and terpenoid compounds in Eucommia ulmoides
No. e AR rh 4 B S PR AL SCHik
1 aucubine Bt S 1 T [3]
2 geniposide(B-D-Glc) HE 11 AN [3]
3 asperuloside Fent Ay i [3]
4 pinusolidic acid AR W R [7]
5 genipin 5 e W Rz [7]
6 cucommiol AR il [7]
7 deoxyeucommiol it AE AL i )a [7]
8 geniposide e Rz [8]
9 borreriagenin [ K gk W R [10]
10 geniposidic acid et H R L) ANUEN [23]
11 ajugoside i E AT t [19]
12 harpagide acetate - t [19]
13 eucommiol | A T AN N [24]
14 reptoside GRS mt [25]
15 eucommiol Il RGUIESI ANy [26]
16 asperulosidic acid ethyl ester il 1 E R £ TR 1E [27]
17 daphylloside ZALAT b3 [27]
18 4-dihydro-3-methoxypaederoside - i3 [27]
19 scandoside methyl ester X 25 7 YR A Y i [23]
20 deacetyl asperulosidic acid methyl ester 35 & P WU YL 7 PR T i [23]
21 loganin BT it [23]
22 7-epi-loganin 7-epi-h T i [23]
23 8-epi-loganin 8-epi-h T 1F i [23]

SO VR AL A 25 04 i Y S A A, B AT C AL fh
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R, A PR U s, AR
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BARE T AHERR IR, AR R L (2) - AR A |
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R T RS+ O <057 s o | =N S 71 LB AN
& WML G RE DI RE VR F L R e Sk 2 B A
FH X T gy i JF & A2 4L T 4 Bk A

2 HMMZAEER
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& A Ik S RN s T G A I T
T RERE AR A & M e i K B (SHR) A9 il & o It
Ah KA AR iR A A I S A T 5K o VR L RE
B IC SHR I 2% 1f 45 S5 ik 25 11 (Ang T ) ¥R B, 36w fifi
B R 3 B Ik it A B RN E M A NS B bk ot G AT kL
B AL 1T A 5 40 4 R - A R R R R S BT i
B &P SKAE AR G o AR R i 238 mT B A M
s bR R IE RN B K R Ang [ KF, BGE
Fiv it iz 72 BBl ik, DA T 6 AR e ol s /0N BROAY Il e . 2%
SO URIE 5 S A A 4 U A R 4R N B — SRR A
A B (eNOS)/NO {5 5 38 i , # il RhoA/ROCK 15
53 % Y ST DT AR SHR IR A B A B a4
PRz A A
2.2 FEIAE AR PR 6% B AR I 2K H =R (TG) .
JIEL ] 2 (TC) Ui B 0 U 1R AT 285 8 IS 28 14 19 Vi B8
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Table 3 Flavonoid compounds in Eucommia ulmoides

No. e AR 4 Bk e PEFAL Sk
1 (-)-epicatechin (=)-FILEKE W B [12]
2 rutinum T nf: [12]
3 isoliquiritigenin SRR B e [10]
4 prunin Tl K2 2 -7-O- M F R 1t [27]
5 isorhamnetin-3-O-B-D-glucopyranoside SR AR -3-0-H A AT bea [27]
6 quercetin-3-O-glucoside S A R AE [23]
7 hyperoside G kAT Rz it [5]
8 luteolin EN it [11]
9 licoflaven B H R B B B Rz [28]

10 liquiritigenin % B [28]
11 formononetin 745 3 -4 S5 R W B [28]
12 3,5,4’-trihydroy-7,3’ -dimethoxyflavones 3,5, 4 - = HET7, 30 - AR S Kz [28]
13 dihydrochalcone A R [N [29]
14 quercetin ik 3% Bz qE [29]
15  wogonoside WA T Rz [10]
16 astragalin BRPH B R AE - [30]
17 pelargidenon 125 nt [30]
18 naringenin il iz % PIaNLE [30]
19 4-methyl-7-hydroxycoumarin BRHREUER R [31]
20 procyanidin B, JRALT B, i [31]
21 quercetin-3-O-B-D-glucopyranosyl (1—2) 8-D-glucopyranoside  #if i % -3-0-B-D-H % W1 (1—2)-B-D-H 2 W51 AR 1€ [31]
22 licochalcone A R R A B [32]

x4 HMETBBELEY

Table 4 Phenolic acid compounds in Eucommia ulmoides

No. e 4R 34 B e PR SCifk
1 alternariol i 01 W 1 [7]
2 dihydrocaffeic acid T ME R W Kz [33]
3 3-O-feruloylquinic acid 3-O-Bi Bt % Je iz I [10]

isochlorogenic acid C SRR C I A R [15]

5 isochlorogenic acid A SRR A i [24]
6 (-)-epigallocatechin (-)-FEETFILAE i [31]
7 vanillic acid R ANy [34]
8 methyl chlorogenate 2 )5 1R T R ANy [34]
9 3-(3-hydroxyphenyl)propionic acid 3-(3-F AR I N R b [32]
10 ferulic acid o] 28 72 nf [10]
11 chlorogenic acid 2k IR AN RN [35]
12 3,4-dihydroxybenzoate 3,4- R SR T R HRR Rz [10]
13 koaburaside (=)-3,5-Z W S Sk -4-F5 3L 2R S BETA-D-1i 4 B 17 £ [36]
14 syringin EE e £ [36]

FERE AR VRN e A R AL A et 2R LAY AL PR R O 4 2 BE 8 T 0 IR IR R I I RE K
2 Ji R E I KK 55 i /0 UL B A SF- R 5 T A v B BLAY UL TS TC TG Y & o A B 4520 50 & BLAL
JECARH AP T, 9 BE A A0 3 0 I AR /N B LR A b e R BB BE S 2 A AR R O I A A R O B S

K, B R R AR R o BRORE VRS A 19 TG ORI TC e B, 3 A6 R R BURF IR B o 14 g o
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V14 BB, 8 o E o R 4 R R RO SR AR B
B B AEGENT T R B R X G IR AR B R KA IR
e B R R 75 S A B R O /N BRUIE R R A T g
{52 ), A A I = ARG R 20N B 2SI I A K
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b 7K B2 0 R A1 2F B 66 1R] 5 400 43 24 388 5 O 1
YA Jf Ty 1) 43 Ak 5 BE AR HE B8R 0T S A, 3
B B G R B N BRI ZE R PR R
g Lo R G S A IR I R xR B
B T B A KBRS e 5 R B i A R BRI
5 R R 7 I Y A B R A (ALP) U M B A
FKOF K 20 40 43 AR 0 ] T (OPG) |
NF-«B Z K6 A6 [ F it 3 (RANKL) NF-«B & 14 7
L HF (RANK)mRNA J 85 H &k w7 i, IRl
Y R A S ARG o I A R RT A A ek 2 A A
g, 0% OPG/RANK/RANKL 3 8% , i#F i 2k 3% K KL
B 0B A E R, R B RN B A . Ah, SONG
SRS AL A 2 B R M 22 B, BB AT M ZE R A I R

4 B BT B A /0N BROBZ O JRE B e T AR LR A
IE 5 1, ek 2 e T % T A R A R L TR
BT AR DU B A IR T TR o k) iR
W 7€ A& B AL b 45 B9 66 05 B IS 7 RO 4 IR B
RANK 57 {4l RANK 52 {4 44 () mRNA /K-, [6] i}
P RN IR B R 3 2 mRNA FH A 22 35 7K, % 3%
BB A S A R R . AR AR AR o Bl
Py 52 58 R A1 52 B 5 i i 3R A il 6 30RO N (Real-
time PCR) & ¥kt ff B £2 B ¥ BB 48 3 % RhoA/
ROCK 5 5 [, [ 8 AH G JE R 3R 3k, (2 kB o i #
NN = e 1 i 1 O o RS By T
R AR 20 2 4 R 25 6 Az A48 br o0 A, F 5% AL b it
=@ VNI T =R 1 L I UL R L i =B TR U E P
A 519 555577 3% 15 J5 B A7 A 7R K R 2 B R A L SR A i
i G S g | = T a1 2 7N S R R 1
ok A 48 B 2ot A 28 XU AE AR /D BRI TR R % BR R
M (Ig)A IgG  IgM K T bk B 40 i 7K S, 400 i) 25 XU
Toll BE3Z K 2( TLR2) \NF-«xB 15 53 % , M 1M 2% el 2
R T R H IR

2.5 PrAALMBTRAEA AR B A WA
P HUEALRE J , H S EIE M 0  h BE E 2
R X R B 60% HY R BORE R 2
B B B hp i 1, 1- R 6 2- = WY S 2R 0F A ol 3
(DPPH- ) ¥ B B8 1 A B 1) 2,27 - I R0 - WL -3- 2 3k
I 1 IR Ok -6 12 P 25 7 i 3k (ABTS - ) 5 bR fig
J3 o, ok BOWE B B 43 il A 72.86 mg-L! FI
169.55 mg-L". BREEFVHFSE & R A AL 4 v] T
i I I E K BRI 7 P SOD L 43 0l HE Ik i 4 Ak A
(GSH-Px) % 9t A AL I F /K F |, BEAR TN — 8 (MDA)
Bk =W AL (e T ) K B I R L 712 7 = W A (=B
LRI I8 A T i —2 Wk, B mr e il e iy L
8 T4 = 13 B A R KO b SR Ak B 4 T
B 4 A 5 81745 B 18 TR AE 08 R AE X T 7 A 5 0 NF-
kB 1 B (0 B B AR NO I 48 40 it I 1 1 B
B AR B8 U0 9T e BRL A A6 R T T R v A O E KRR
I 7 ' SOD ., GSH-Px %5 $1 4& 1k K 7 7K -, F% ik
MDA % E AL TR FE 15 b5 . HU 2559 % 30 M i i 5L
A5 R T Uk 42 R 22 Bl (LPS ) J8% e 9T 05 7 % 1 4 Ak g
W, BEAK A 40 A 26 (IL) -6 IL-2 A IR IR BE I F -
(TNF-a) 5 R B F K o i 38 1380 A 9 B 23 i
R JEILZR BRI T % IR B 9 VB IR 2 P fE R A
JEL TR 1 7 A, R T SO TG TR R B A I B 4 R
JiE A F 977 42 . GONG %71 52 & B AL g
T Moy P2 Y S 8 B RN RS o R
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MDA . TNF-a Fl IL-6 7K - &b & 9 7 4fil , 156 WY At A o
FIE 0% U6l 42 T 15t 92 /0 BRI 48 0L U8 R 9 RE SR VL o
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1 2 (GEN) X LPS 5 5 BV2 4l iy % 4iE /2 i A B
30 I 4E A, GEN ] L 3E & 310 il p38 il p65s 1) 5 iR
Ak K S 100 1l NF-wB 38 [ 14 3005 32 107 B AR LPS 75
S5 NO L 4 240 M R 7 A B
2.6 JEORAER] A BAT W 0BT e g MR
13 R 21 4E A AE L fE BH 8 B AR CCL 5 5 A e T
5 473 5 780 R R L 9 TN 2R R R e S (ALT) iR
2GR S B Tl (AST) 4 & L #% Ikl (GGT) .
TNF . IL-6 . IL-1 7K - K AT 20 41 MDA 1) 7K F , i fiE B
1EFHE H Y SOD F GSH-Px 55 47 480 1k Bl 7% M [ 1%
MU % CCL X T W ¥ B 1 58 45 o 9 9% & B AL
il 22 0 AT 8 3 BT £F 4 Ak 1, AL 5 bt 4
Ak A e S A T AR AR K P -8, (TGF-B8,)
I EE A 56 o KR PR H X i 3 H G B AR (AOD) |
GSH-Px 45 HA F i 1 FH M it s /0 i A8 Ak ) o 48
A %55 I U 385 1 A 43 43 o 3B A ALT L AST A6 i v il
JHF IUE 22 50 DU AT 5 KL 1 4 H3 £12 HC X6 v I Il E K
R JFE I 118 532 i, 235 SR 3 BT R fp 46 T DA R AR IE &R
A R i A el TR B O i N W 114
oA 6 IR B ALT . AST 19 & & & 4% T {4 P
PRI,
2.7 BARPT BOEHFR KB AR E S R
AHERPEN . ERETRIAMAIERLELS
Py ] 00 v A T 0 /N Bk AR I A Y L SR A
T 00 R0 B AR M o ok A SN A PR e R A
SEE R B, R A 220 e B S B9 NIV A
JiL (HK-2) 45 15 B 30 A, 38 30 240 M 0 12 2%
BY Y] 1 R & H i -3 (cleaved Caspase-3) 8 H 3Rk |
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Table 5 Major components with well-defined pharmacological effects in Eucommia ulmoides
No. Gy 44 R 2y AT Sk
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