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Main chemical components and health care function and application
of Eucommia ulmoides

WANG Xiao-Rui, WANG Jun-Tan, ZHU Hai-Hua', PING Yang, WANG Fa-Yun,
WANG Yong, WANG Hui’

(Henan Commercial Science Research Institute Co., Ltd, Zhengzhou 450002, China)

ABSTRACT: Eucommia ulmoides is a plant belonging to the Eucommia Oliv. in Eucommiaceae, distributes in
Henan, Shanxi, Yunnan, Sichuan and other places of China, and it is a second-level rare protected plant in China.
Eucommia ulmoides contains many chemical components, including flavonoids, lignans, iridoids, phenolic
compounds, encommia gum, amino acids, fatty acids, vitamins and other ingredients. The main components are
flavonoids, lignans, iridoids, phenolic compounds, etc. Eucommia ulmoides various biological activities and strong
medicinal value. Modern pharmacological studies have found that Eucommia ulmoides has anti-aging, anti-oxidant,
anti-allergic, anti-inflammatory, anti-cancer, antibacterial, cardioprotective and neurological properties. This article
mainly reviewed the research on the chemical composition, health function, valuesand utilization of EFucommia
ulmoides, aiming to provide references for the further development and utilization of Eucommia ulmoides.
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Fig.1 Morphology of Eucommia ulmoides tree, bark, leaves,
flowers and seeds
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Table 1 Lignans in Eucommia ulmoides
5 P4 P44 FBAL
1 HiE balanophonin W Bz
2 8'-F LM & 8'-Methoxy-olivil Rt
3 ETAE A lariciresinol ot
4 Jhhuiif D vladinol D Bz
5 G (-)-olivil 1B
6 TR 2R -4 - I A AT T (-)-olivil 4'-O-f-D-glucopyranoside W Rz
7 TR 25 -4 - I 7 26 (-)-olivil 4"-O-p-D- glucopyranoside W Bz
8 MRS 25 4", 4"~ Nk I 447 2 T (-)-olivil 4', 4"-di-O-p-D-glucopyranoside W Bz
g (RS, 8'R)-4,9,4',8"- TR AE-3,3'- — HI A JE-7,9' 5 (7R 88,80R)-4,9.4' 8 tetrahydroxy-3,3"-Dimethyoxyl-7,9'- .
WREAIEE monoepoxy lignin

10 NG (+)-cyclo-olivil W Bz
11 L/NIEE (+)-pinoresinol W Bz
12 ELL/N S (+)-epipinoresinol B Bz
13 1-FR RN NG B (+)-1-hydroxy-pinoresinol W Rz
14 T AR (+)-syringaresinol W Rz
15 T N - M e R 2 W (+)-syringaresinol di-O-8-D-glucopyranoside W Bz
16 1 N -4 - ML T A 2 (+)-syringaresinol 4-O-p-D-glucopyranoside Rt
17 A e - N g A (+)-syringaresinol -O--D-glucopyranoside W Bz
18 A g (+)-medioresinol W Bz
19 FFRA g - N R A (+)-medioresinol di-O-f-D-glucopyranoside W Rz
20 F g -4 Lk R ] 25 A T (+)-medioresinol 4'-O-p-D-glucopyranoside L)
21 1-F2FL-6-F AN I (+)-1-hydroxy-6-epipinoresinol R
22 i g - ML I 5 2 (+)-pinoresinol di-O-B-D-glucopyranoside Rz
23 A Y R - o 2 25 A (+)-pinoresinol -O--D-glucopyranoside W iz
24 8-FRHE-H b HE B 8-hydroxy-medioresinol Rt
25 9a-FE LA g 9a-hydroxy-pinoresinol W Rz
26 8- & - i g e 8-methoxy-medioresinol B
27 152 AN i 5 -4 - Lk il ] 28 (+)-1-hydroxypinoresinol 4'-O-f-D-glucopyranoside Rz
28 1-F2 T -4~ I 24 2 T (+)-1-hydroxypinoresinol 4"-O-f-D-glucopyranoside Rz
29 LSRR R 4", 4"t eg ) g AR (+)-1-hydroxypinoresinol 4',4"-O-f-D-glucopyranoside W Bz
30 R Arctiin s Bz
31 JB A A A R B dehydrodiconiferylalcohol 4-y'-di-O-f-dglucopyranoside W Rz
32 IR H T -B-HA A B Pk erythro-guaiacylglycerol-f-coniferyl aldehyde ether W Rz
33 5= Wt 2= /Y [ erythro-dihydroxydehydrodiconiferyl alcohol W Bz
34 AR I0-8-0-4'-(CGF T1E ) ik erythro(+)-guaiacylglycerol-8-0-4'-(sinapyl aldehyde) ether W Bz
35 AR H I -8-0-4"-(FF T )ik erythro(+)-guaiacylglycerol-8-O-4'-(sinapyl alcohol) ether W Bz
36 IR -p-FAR T P ik threo-guaiacylglycerol-S-coniferyl aldehyde ether B Bz
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37 P15 e e Y threo-dihydroxydehydrodiconiferyl alcohol Ly
38 HiE# B citrusin B s
39 ZAURE A dihydroxydehydrodiconiferyl alcohol W
40 HHREC hedyotol C P53
41 HERE D hedyotol D iy
42 L -C-4" -4 M g 4 255 B hedyotolC 4",4"'-di-O-4-D- glucopyranoside Bz
" T S TR e osde i
44 (H) T 75 i 25 A B R Mk — Lk ol 7 250 M (+)-syringaresinol vanillic acid ether diglucopyranoside s
45 (F) A i A A kL e ] 2 AR T (+)-pinoresinol vanillic acid ether diglucopyranoside Ly

46 Hil-p- T HNG R LFik-4",4" - — I H  H guaiacylglycerol-f-syringaresinolether4" 4'"-di-O-f-D-glucopyranoside ~ #4 JZ
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Table 2 Iridoids in Eucommia ulmoides

s L& P4 AL
1 e genipin B Bz
2 e geniposide W Rz b+
3 T TATIR geniposidic acid RSB /TR
4 R asperulosidic acid et
5 Mt aucubin Wt Bz /L 5
6 X PR T -10-0- 2, R PG scandoside 10-O-acetate L
7 i AT ajugoside B Bz
8 IRl eucommiol SR /BT 1R
9 FEAPEE 1 eucommioside I T 1
10 FEAPEE 11 eucommiosides 11 A A
11 CLES reptoside T R
12 WA 2 IR ER harpagide acetate B Bz
13 M RUH R 2 g asperulosidic acid ethyl ester i i3
14 JI8 S e 1-deoxyeucommiol R Bz /T A
15 10-25 LB FL AL REH 1R 10-deacetyl asperulosidic acid B
16 Frt A epieucommiol Bt
17 ZEnFREAF asperuloside Bt
18 SR =2k uimoidoside A R
19 IS VAR TR AR uimoidoside B R
20 SRR = IR Z BRER uimoidoside C E S
21 U H R U Rk 2 TR R uimoidoside D A
22 A ulmoside B Rz
23 HE i gardendiol W Kz
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24 A ARH daphylloside Rt
25 T loganin R
26 7- R ER- DT 7-epi-loganin Ry
27 8- P K- T 8-epi-loganin il
28 X BR T HY iR scandoside methyl ster R
29 - eucomoside A -
30 - eucomoside B ot
31 - eucomoside C ot
32 5 LR BT O R T R deacetyl asperulosidic acid methyl ester Rt
33 HEEC artselaenin HEAE
34 3.4 ZE3B-LEAETEW 3,4-dihydro-38-ethoxydesacetylasperuloside HetE
35 3.4 ZEB3B-LEIEM TR 3,4-dihydro-3p-ethoxydesacetylasperuloside iiia
36 3p-HASEHE C 3f-methoxyartselawnin C e
37 6p-F2FE-18,34- B EILFH B 2 T 6/-hydroxyl-18,3-dimethoxyartsclaenin I11 e
38 I B harpagide T Rz
39 A C ulmoside C R
40 FAf3F D ulmoside D R
41 FERE catalpol Bz
F=3 HMPERELEY
Table 3 Phenolic compounds in Eucommia ulmoides
b= thcs YL HRAL
1 AR H (%)-erthro-guaiacylglycerol B Bz
2 I H (&)-threo-guaiacylglycerol W Bz
3 9-n-1E T He-11 7l 9-n-butyl-guaiacylglycerol Bt
4 9-n-1E T HE-5EH 9-n-butyl-isoguaiacylglycerol R o
5 5-F A EE- T i 5-methoxy-guaiacylglycerol ot
6 5,9-Z H AU EE- T 5,9-dimethoxy-guaiacylglycerol ot
7 5-FRHE-9- S N k- i 5-hydroxy-9-isopropylether-guaiacylglycerol Bt
8 )RR chlorogenic acid Rt
9 L) R P R methyl chlorogenate B Bz
10 T H C-veratroylglycol B Bz
11 P 2 15 45 e IR 3-O-feruloylquinic acid ot
12 Ui caffeic acid R R
13 B-FREEN SR B-hydroxypropiovanllone B Rz
14 3-(3-FRHREL R 3-(3-hydroxyphenyl) propionic acid B
15 3-(3,4- ¥R FLIRIL )N IR (5 i i AU IR 1R ) 3-(3,4-dihydroxyphenyl) propionic acid (dihydrocaffeic acid) ~ #IH:
16 3-FRIE-4-H AL R R 3-hydroxy-4-methoxycinnamaladehyde B Bz
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17 1,4 ZF83-2,6 —F SO -4 - i g A T 1,4-dihydroxy-2,6-dimethoxybenzene-4-O-B-D-glucopyranoside W+
18 FEREIR pyrogallol R
19 JLAS B catechol o
20 JEILAE R protocatechuic acid Rt
21 BTELR ferulic acid *XE&
2 PRI 1-(4- 350k -3- A B R A) 1,2,3- N = B (A B erythro—1—(4—hydr0xy—3—methoxyphenyl) propan-1,2,3-triol ot
RIEN =FE) (guaiacyl-glycerol)
23 ZRAORHR 3,4-dihydroxy benzoic acid i
Rt/
24 X7 R p-coumaric acid pins
)2
25 Wi E R 2, TR caffeic acid ethyl ester i
26 JRLAS R iR protocatechuic acid methyl ester W
27 A AL 15 alternariol Bz
28 TR vanillic acid Bz
29 SEERJEIR A isochlorogenic acid A R
30 SFERIRR C isochlorogenic acid C R
31 IR B salicifoliol Bz
32 - macranthoin G -
33 T-FRHEFGE 7-hydroxy-coumarin Rt
34 I F eucophenoside W B
35 BRI ER neochlorogenic acid R
36 I 2 S5 1R cis-chlorogenic acid R
37 eI cryptochlorogenic acid Ly
F4 HMPEEELEY
Flavonoids compounds in Eucommia ulmoides
FFe 4 P4 EBAL
1 i Fz 2% quercetin Rt
2 LA 1y kaempferol Rt
3 G 2Bk hyperin Wit
4 pigichil astragalin Wit
5 T rutin TR 1
6 SR % isoquercetin Rt
7 Wik B 2R -3- AR L PR 55 (1—2)- M e 46 24 quercetin-3-0-B-D-xylopyranosyl (1—2)-4-D-glucopyranoside Rt
8 Witz R -3-20 ;e KA quercetin 3-O--D-sambubioside Rt
9 1R -3-0-(6"- 2 Tk 3k ) - o 5 250 A kaempferol-3-0-(6"-acetyl)-f-D-glucopyranoside it
10 WHEER wogonin L)
11 HAEE baicalein W iz
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12 it iz 25 -3 -k e % 35k quercetin 3-O-4-D-xylopyranosyl W
13 L2 3R -3- b g 4 4 0 kaempferide-3-0-p-D-glucopyranoside ot
14 A 341 5 KT kaempherol-3-0-f-D-sambubioside i
15 INFEH-3- AT kaemphferol-3-O-f-D-rutinoside R
L ZE M3 -3-0-0-L-FLZEHE-(1—6)-NL I #i 25
16 A ’ ﬁg é:ﬁ (1—0)- Wi kaempferol-3-0-a-L-rhamnopyranosyl (1—6)-f-D-glucopyranoside R
17 NS S oroxylin A R
18 WERAT wogonoside L3
19 JTAATT avicularin WA B2
20 Tz %% naringenin i
21 PEBRTY prunin i
22 PSS luteolin AR B
23 ik iz 1 quercitrin ARz
Wik K 3 -3-0-a-L- BT RAF W Tt A .
24 ( HZ)—ﬂ?D—UttW%‘%%%ﬁ quercetin-3-0-a-L-arabinofuranosyl (1—2)-4-D-glucopyranoside e
25 LRI catechin R
26 S B 2 25 - 3 - Lk I ] 2 A T isorhamnetin-3-O--D-glucopyranoside i
JLZERR-(7,8-b,¢)-40-(3,4- —F 4 H)-2(3H)-
27 R ) ﬂ‘;t Ifﬁ i - )-2GH) catechin-(7,8-b,c)-4a-(3,4-dihydroxyphEnyl)-2(3H)-pyranone il
28 SR B R 4,2' 4'-trihydroxychalcone W 5
i B 3R -3- ML AT AT (1 —2)- ML M A 4 X
29 = T (1-2) quercetin-3-O-f-D-glucopyranoside (1—2)-f-D-glucopyranoside i
ILEFE-(7,8-b,0)-4p-(3.4- 32 H)-2(3H)- X
30 KR e)-4p( T 268 catechin-(7,8-b,c)-4/-(3,4-dihydroxyphenyl)-2(3H)-pyranone i
AL g 1)
31 (oR)-a,4,2' A4'-PUFE I — S A5 SR [l (0R)-a,4,2' 4 -tetrahydroxydihydro chalcone R Bz
R)-o- ML IR 45 BE 1 4,2 4'- = 3 =
32 (oR)-a 2R . (aR)-a-O-p-D-glucopyranoside-4,2',4'-trihydroxydihydrochalcone Kz
B 7NAW
33 R R B A licochalcone A R Rz
34 FKILEE (-)-epicatechin Kz
35 U Bz 2 - 3- MR 2 T (28,38)-taxifolin-3-0--D-glucopyranoside R
36 THEC thunberginol C Ly
®S5 AP, BEERS
Table 5 Steroids and terpenoids in Eucommia ulmoides
P s & iltivd
1 B4 5 T p-sitosterol Rz
2 ulmoidol (oL
3 - ulmoidol A i
4 AN cycloeucalenol iy
5 IR A i cycloeucalenone Bz
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5 hcs P& fHiEA
6 B4 55 -3 - ML R 7 248 A T f-sitosterol-3-0--D-glucopyranoside T R /5
7 5RIR ursolic acid W B
8 FIHERR R betulic acid W K
9 I HE R betulin W B¢
10 BRI uvaol e
11 B R corosolic acid it
12 Bl TR 55 2R TR ursolic acid acetate AL
13 FHCRIR oleanolic acid -
14 Bk PRy i moridolide W B
15 B-EE N R f-carotene B Rz Ao
16 A C eucomegastigsides C it
17 TEK A eleganoside A it
18 BTN loliolide -
19 PR uridine -
20 L/NOERER coniferin B
21 ETHMR coniferin B Rz /AT

24 EHERSHS

AR A IRIER . 20 . FER . AR, fMEot
R SEZ RS, R TR AL v & B —
KIGPEYIR, AR, ik 11.42% 0%, HF5E R0 A
Rz R B 17 Pl AR, Hoh TR A L IR
HFrar, W Y 0s T A LR S ), AR s h
R R AR R D E A R, K- was 18 fh
FIEMR, Horb 8 ROy AR EIEIREY . AT SR IGH
TANRMENZ AR, B2, TR
(BB NIBR 1Y 56.51 % ) A1 B2 3 & ( 7 6 IR 7 iR 19
12.66%)2, A ep B 1) T N4 R R R A R
B, &8 ISP RocR, B, B, B BER
ROGE AL 8. B mdoc R Mg R E S
e, HUORS . B B A, HAbr P EsrE SR
JEALAR I 5.6 5B AR FPIAEAE T B . AR S,
R H B s g sl v g v, B 2 TR EITH
B SOG4 R

3 JEMRTHREEIER

3.1 O IERPIER
A A 2O IR ABIT TR WA — AP 2y, BAT R
fg . B . REAE R SRR, AL Bz SR I 2 B i % i

FIRE WA RSy . B RS & B R i s o R 28R
WA NREE — 45 25 M (pinoresinol diglucoside, PDG). #LJE
L PMIEEE AANE . MR L mUEATER . nMERR . M
A MOEE T . BTBEER . MRS R B AU T, LA AME
W A AR R AR I R AP R R B, R AT
A I e A55CAR 32 Bl A 175 R ML PN B L 40 A BB 22 (W I
EY) T — B AL A A (nitric oxide synthase, NO)FI P B 4
PR AL RSB PT . BF g W4 42 8 A48 AR 4 1
FE 500 A1 1000 mg HYAEFRERECY), HK 3 K, SC5diim
JEXAE B e, 24 h NFL P 323 1 AT ok T A AE
JESF-25F [ 3.2/1.2 mmHgP* . B9 5 v 38 2o 40 ) A
g 17 R A L s %) £ 49 - DA T 325 0] e L A e L i it g
PEFIPOL, BRELUESCM I 2 e A . SR R ARk T 3 )
PR A3 S Y A A A AR L0,
32 mEMNIER

PR BT A E R RS | PRISTEmS 2 |
RINFEI ., ZHE, SIS T 2 g A b 145
AEEEM, fihtE S8R, 28 . B eaw
KBS, MR . FEAIRSL, BA Wi Pt & biG
PEEU A e 0 15 IR A T R R N 2 0 A R 2
s E AR TR 5, G2 S A N T | g, S Sm1 4
Wi, A LY ARG . AR . BT R A
FEEIVEF, FEARIFNE . BIE . 2o 4 vhad AL SRR T Y
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W RE, WIS BG5S e R UL E 3 ThBE 1 FH ),
ol A DR K BRI 5T 2 B, KA Bz w3 g 5 A K
SR P R AL AL B A TG RN 55.83 unitymg THEE
56.96 unit/mg, [F]AIAHE AR BRIV HH ok 4R Ak SR AN A e T
JHR S B T2 TR T 0.56, 1.1 unit/mg, MITIRERS
AP P 3t 22 R R R AR ER T 28 i £ Rl 20
AR, X AR AR AR AR A3 1 B R VE L EAS R
33 K. mE. mEE

LA 5 L T A0 o) A A A A A AR R R i,
HAVR . PuE. PR, KWON H10rgs &
PR B O BT 9V P 3 B 3 2 R 4 RS Y
B AMEF(MAPK) . 8RR LI -3- B3 (PI3K)/Akt FIBEIRA
PG A 223k, DA 4% 3k (X -« B(NF-xB) {6 4L 3175 T 4%
Rl FLL 2 2 AH O H F 2(Nef2) M8 54 1L 21 2 0 4208 1 (HO-1)
BTG Ao LA B BRI 1 B2 B o i Ry s P AR
BLH, ARy B AR TEE A S R . Ak . e
- HATAR SR PR R, SR HAT BR AP A  BUE
PE, XRIGFTR . & EMARRE . HEFFE . B rksE
ERTA L Bl R ERTA | R BR T S5 5 A i) B % KA ML,
Mot A HOR . BUmEE . R IUESEER, Bk
HH A P 80 3 o) ¥ 25 EG B R B B A — S AR
B B R 2 R S VLA PO B SR PO
34 REETER

AT R I BT e R 1R, AT g LR
Gyt ), BERMUAHCHURER . IR AR EE S,
TIRE RS JAL A v g Z2 5N A g G e 1A 4 P 3
BT 4 AT (DRERERTRAT; (2)
SR A RN A TR, Q) AN F AR E A R
P S Y 18 W N RO 1 A 7 =
/NGRS 20, R B AR S I P AN K 2.
GUERRE A . AN R 4 Bk, HrpmEsml a4/ R
SRR 1 A I R TR, 1gG S Rl 6.14 mg/L |
JHZ 7.48 mg/L, IgM & H 0.4 mg/L EFF = 0.45 mg/L, [H
AT A 2 AT 2o B R LR B S e e, R LR
JEH .

3.5 HiibiEH

FEAGE HAT RAPIFIE . BTACE . IR A5 A%
P2 RAPSE ZF0 A AT o BIFSE A SRR, AEAR o e S
PEVERF BT R LT e RBOR B35, X CCly W5 51 2tk
JFRR AR R — s (R Y R gt SR O 4t
HEFEAE IS A JE AR | 4 e R o i PR S ) oA K,
B e BHUAT: A it ECH AT A o I3 349 A 2 400 il /) )
AT iR I LR ST A AT I BAT e R B AR A
e itk I A RO AE ], HEIIRE S ARG R . aUe 1. Mt

IR . AR T S T AT B A 4R
Yy Rl G R AR O A S s A A KR, X
A A 2 B R 1 P g R, AP R
F14 B2 BB T 400 1] 2 T ARG G T M, R R e R E
MR IUIIHE E h 10~20 mg/kg I, XK BT IZ 2 BE RS H.
A A ERET,

4 RESNE

4.1 EEME

FEADIE N o8, X - BEA AR ER AN, e
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