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Research progress on compositions and pharmacological
activities of essential oil from Chimonanthus Lindl.
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College of Life Sciences, Jiangxi Normal University

Key Laboratory of Protection and Utilization of Subtropic Plant Resources of Jiangxi Province ,Nanchang 330022 ,China

Abstract : Chimonanthus Lindl. is a unique traditional medicinal plant in China, with a wide distribution and abundant re-
sources. The essential oil is one of the main active components of the plant,including terpenoids , aromatic compounds and ali-
phatic compounds, which have pharmacological activities such as antibacterial , anti-inflammatory, antioxidant, antiviral and
cough suppressant. It has good therapeutic effects on diseases such as vascular dementia, acute lung injury and ulcerative coli-
tis. This paper presents a systematic classification of the chemical structures and synthesis pathways of essential oil compo-
nents of Chimonanthus Lindl. and provides a brief overview of the related biological activities in order to make references for
the further development and utilization of Chimonanthus Lindl.
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Fig. 1  The biosynthesis pathways of monoterpenoid and sesquiterpenoid
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yl-D-erythritol-2 , 4-cyclodiphosphate synthase, MDS )
FNFE B I T I R 4 -1 25 Tt (4 -hydroxy-3-methylbut-
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Table 1  Monoterpenoids from Chimonanthus Lindl.
Gt &Y it Fe U 27 3k
No. Compound Molecular formula Source Ref.

HEIRBARE Acyclic monoterpenoids

1 o~ FEM a-Myrcene CioHy
2 B- kM B-Myrcene CroHyg
3 B-% ) B-Ocimene CioHyg
4 =M Artemisia triene CyoHyg
5 M- Geraniol CioH;s0
6 F7 i Linalool CyoH;50
7 LR Geranyl acetate Cy, Hyg O,
8 LTS Linalyl ester C12Hy0,
BRI Monocyclic monoterpenoids
9 FATMAR Terpinene CioHyg
10 el Limonene CioHyg
1 a-/K T4 a-Phellandrene CioHg

Mt s A SEFERE A AL 28,36
I | L AR IR TV A 31,35,39
WAL I Mg 30,31,33,35
WA AR 38
MRS ARG 2E AR T A 29,31,35
AR B A AR 31,33,38
Mt AT TV AR 30,31,35
GEFLIE A A6 A A6 | LU AT AE A0 AR 36
U AR | L0 AR 31,33,39
iyl 31,35
SEARE I L AR 26 | L) A A 35,36,39
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2:5% 1( Continued Tab. 1)

% L&y ¥R P3A 22530k
No. Compound Molecular formula Source Ref.

12 B-/KJT)s B-Phellandrene CioHyg B | 1Ly BRCR 35,39
13 Je MRk a-Campholenaldehyde CpH,60 - g 2% 29

14 a-FATHEE a-Terpineol CyoHs0 Wit 2RSS FRIEARAL | L AT 27,29,36
15 4RI 4-Terpineol CioH;0 I 31,35
16 a-ZTRFAMME a-Terpinyl acetate  CiaHz 0, FEATIEAMGAL | LI MEARAE SE A AL M4 A 36

17 B-ZTRANIER B-Terpinyl acetate  CiaHy 0, SEFRREAE AL | LU B AT AE AR AL AP AR A 36

18 HenbE Eucalyptol CoH 0 ARHTIE ILREAG 6 WO ST BT REAT 25 MO0 R G 8,27,31,

AR S BN AL R TTIAE AL TV AR AR T A AL 3436

FFREAE Bicyclic monoterpenoids

" T copp. T Lt RS IR IS 8,2729 31,
‘ | othe S 2 AL WA BTITHEOE BT 35,3639
20 Bt B-Pinene CigHig 25 BT LSS R S
zn Yok Camphenc CoMi  MIPREIE SESTRIE (LB SR e O
n il Camphor ColheO  UMFHIIT LSHHORS (LB AE BOOLE S TRIAE o o
3 JElii Bomel CoMigO MBI 02 M MR e 30
s TS S 2 S 2 WA A §,28,30,
# CRRITR Bomyl acetate - Callan0: SEFEHERHIE LIS AE BT Al 06 71 8 336
= IRBAE Tricyclic monoterpenoids
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Fig. 2 Structures of representative monoterpenoids from Chimonanthus Lindl.
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Table 2 Sesquiterpenoids from Chimonanthus Lindl.
i’ fearty HFR el Sk
No. Compound Molecular formula Source Ref.
FFREETE Acyclic sesquiterpenoids
26 a2 Er AR acFamesene CisHa Wt SR LR A T e e 00
27 G AR Faresol CisHy0 i gt 28
B SR dsNewlidol  CisHy0 R 25 R P RO AR BT s
BAFREE Monocyclic sesquiterpenoids
29 a-F5F H M a-Curcumene CisHy BE A AR SR B 8
30 Y- M5 T y-Elemene CysHyy A AR A 31,35,38
31 B-HEFS B-Elemene CisMay  WSHEE Efnt SEFEARHETE TR 02 LML TR
2 KRG D Comerene D G, ISR OO 825 16 SR S 23T,
e SEREHETE IR 1E VLB IE A 3436
33 KARAE 45 B Germacrene B CisHyy [yl 31
34 H&HK Elixene CisHyy [l 31
35 EJRI Humulene CisHao  JESTHEIE ST 16 LLLBHEIE BIOL S HS 06 VDR 35,3638
36 S Dendrolasin CisHn O JESTHEMIE AL 1E S 26 WIS 22 TV 0 36
37 A ALl FRHS 1T Humulene epoxide 1T CjsHyy O [yl 31
38 HEEBE Elemol Cy5Hy0 B At A A 8,31,38
39 KARFOEAS DA-BE Germacrene Dol CisHagO  HIBEeHE (G JEAEREAE S 1E | LLLAIHE 16 T80 36,38
0 PSR T Hedyearyol  CisHaO 2 LB B0 T4 i 36
SUFFAE2LiE Bicyclic sesquiterpenoids
41 [E 4 a-Calacorene CisHay IO 852 B 29,36
2 VG- £ cis-Calamenene CisHan e LI BB 12 B 22 T4 36
“ 7154 Caryophsllens Com,,  BEHHCHS ESTTE LA EE BDTHEEIG2E IR 8.27.2931,
Wi BT JETCAHERE TILARHE(E VCRIE  35,36,38,39
44 [ A1 Hs B-Caryophyllene Ci5Hy, I AR I AR B 8
45 ST Tsocaryophyllene CisHa BEAREAE (SEFCREAREAE | L1 A A 33,36
16 o8I a-Guaiene CisHay a8 88 28,30
47 8- ¥ 8-Cadinene CisHyy U AR I AREAR 8,31,35,38
48 y-HLFA y-Cadinene CisHay SR R AT A2 AR AR §,34,35,38
49 B-HF S B-Cadinene CysHy, T A 2 29
50 LY Aristolene CysHy MG 30
51 S Tsoledene CysHyy G T A 30.35
52 F 4 ¥ Epizonarene CysHyy WAL 30
53 JEF s Selinene CisHy P A B Al 30,31
54 y-1EF W y-Selinene CisHy, I A R 34
55 v 245 y-Gurjunene CysHyy WA 31
56 7-epi-Sesquithujene CysHyy Liiyieyia 33
57 fLEA (1) A4 Citl  GEAEARIGTL BEMSE DU B 12 LA 2 7T 855 3.38

Cadina-1(10) ,4-diene
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%23 2 ( Continued Tab. 2)
i &Y ¥ P 275 30k
No. Compound Molecular formula Source Ref.
58 R H 475 Bicyclogermacrene CisHyy AL 38
1,2,4a,5,8,8a-/N A
4,7- "W EE-1- R 2R . " s
’ CsH
59 1-Isopropyl4 ,7-dimethyl-1,2 ,4a, 157724 LIS B i 2 27,29
5,8,8a-hexahydronaphthalene
1,2,4a,5,6,8a-/N%4,7-
TR R -2
CsH It 3
60 1-Isopropyl4 ,7-dimethyl-1,2 ,4a, 157 LA 2
5,6,8a-hexahydronaphthalene
1,2,3,4,4a,7-NF-1,6-
TR -2
CisH It -3
61 4-Tsopropyl-1 ,6-dimethyl-1,2,3, 15724 L =
4 ,4a,7-hexahydronaphthalene
1,2,3,4,4a,5,6,8a- )\ 5-7-
43 H -1 - 2R . e
6 F B4 - P -1 - N -5 Cys Hy M B A 25 AL 29,30
1-Isopropyl-7-methyl-4-methylene-
1,2,3,4,4a,5,6,8a-octahydronaphthalene
1,2,3,5,6,7,8,8a-/\'’A4,8a-
- -6- I He 2 -2y . _— _— RN -
63 G Al S B SHEE LG B REAG 1 T 4815 36
6-Isopropenyl4 ,8a-dimethyl-1,2,
3,5,6,7,8,8a-octahydro-2-naphthalenol
64 it Nootkatone CysHp,O AR K 34
65 TR Aristolone CisHp, O WAL R 34
66 AT EALY) C..H..O AR B AR I AREAE I AREAR A AR 2E A 8,29,34
Caryophyllene oside o A LR A S FER A A T VT M AL 36-38
67 AALIIYUA Ledene oxide-1 CisHy, 0 LAt S AL S FEIE A A T VLA AR 27,36
e Yy
68 SRLLE A CisHy,0 L T 27,35
Calarene epoxid P
69 Wik Spathulenol C15Ha, 0 LA SR ALATR I 31,36,37,39
BeTIRRE Spathulene oty L MRS M R 22 B B 7 3637,
70 AR Hinesol CisHy O L5y 15%i2 30
71 DI IRHE R Agrarospirol C5Hy O [ 592 30
72 7B Ledol C5Hy O [ yia 30
73 FEAREE Cadinol CisHy 0 AR AR R AR 8,30,34
74 B-FL#A A B-Cadinol C5Hy O [ iyia 38
75 7-FEAREE 7-Cadinol CisHy 0 A I AREAR A A 8,38
76 AR Z T Muurolol CisHyO [y sty 30,35
77 FEAA K Juniper camphor CisHyO i Hg - 31
78 6 T 2R Viridiflorol CisHyO et B 7 34
79 HI% A Carotol CisHy O AR Bz WAL T e AT 34,35,38
80 Wi kM5 Globulol Ci5Hy O I A AR 36
81 BEVS A Cubenol CisHy O Wit AL T UL EE A AL 36
82 BHE M B-Fudesmol CisHy O AL AR I WA VTS AL | L AR 36,38
83 Chimnitensin A Ci5Hy 0, [y s 32
84 Chimnitensin B C,5Hy 0, g 32
85 Chimnitensin C C7Hy5 04 e g 1 32
86 Chimnitensin D C;Hy 05 i Hg - 32
87 Chimnitensin E Cy5Hy 0, [y sai 32
88 Chimnitensin F CsHyg 04 g 32
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%3¢ 2 (Continued Tab.2)
G awy it P 275 3CHk
No. Compound Molecular formula Source Ref.
S ERERE Tricyclic sesquiterpenoids
89 B-J A M B-Patchoulene CisHyy Mt it 25 29
90 1475 Longifolene CisHyy WAL AR 30,31
91 B4 Copaene CisHyy mﬁﬁﬁ‘mﬁjﬁu}%}iﬁﬁ%ﬁ‘ 8,30,36,38
92 K24 Ylangene CisHyy e A I 31
93 a-BEF MM a-Cubebene CisHyy IR B SRR AL 34,36
94 B-EEVE A B-Cubebene CsHy, iy 38
95 T8 A H5 Santalene CisHyy it L 7 34
96 E P a-Cedrene CisHyy I VLB A 35
97 4 Alloaromadendrene CisHy, i A P 35
98 £ a-Patchoulene CysHy SR 8
99 Kb Longifolenaldehyde CysHy 0 B 35
100  EALFEE -1 Aromadendrene oxide-1  CisHy O 1Ly A 27
101 L2 Aromadendrene oxide2  CsHy O L AR MO A 27,28
102 E*@%/%:ﬂkﬁﬁ-?ﬁ' CysHy, 0 Ll.lﬁ!f‘ﬁﬁuf\llﬂlﬁmﬁ\ﬁﬁ?f\ 27 36
Isoaromadendrene epoxide SEACHEMEAL MBS AL VLA AL ’
103 M a-Santalol C,sHy, 0 i 28
104 HEMALE a-Cedrene epoxide CsH,,0 WA A 30.35
105 FEHAEE Cedrol CisHy O L5y 15%i2 33

N
HO,
~ Z
28

E3 mEEEPHEFIERARLEYNES

Fig. 3 Structures of representative sesquiterpenoids compounds from Chimonanthus Lindl.
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Fig. 4 Structures of representative sesquiterpenoids compounds from Chimonanthus Lindl.

87 88 89

1.2 FHEEULEY 2 A PRI RN 7 FEEA 2 ) LB P A T Y
FHFEBRACGWAER TP R T iz e BEAERSY, ARAEY R B R A
ES AR J R R b 1 SOk o AR B O A AL S R A BT & B H B (benzyl alcohol,
Yy, EEORACMT AR P A B, RS e 106) | LR P i (benzyl acetate, 108) 1T 7
MHEYIRS I o3 1 B D 1, RARE G W AR 545 (eugenol ,109) USRI IAIEFAL A
W3 5E S5,
®3 BEETHEERELEY

Table 3 Aromatic compounds from Chimonanthus Lindl.

s L&) srFR FeU E = PO
No. Compound Molecular formula Source Ref.
106 HHIEE Benzyl alcohol C,HgO A TE 33
107 KM% ER I 1iE Methyl salicylate CgH, O, AR 33
108 LIRS Benzyl acetate CoH,,0, AL 30,33
109 T %M Eugenol CioHp, 0, WAL 33
110 4-T 32 2,1 4-Butylacetophenone Cpp,HiO I AL 30
111 2,4-Z 4T 3 2 ,4-Di-tert-butyl-phenol Cy,H,,0 B gt 28
112 2,6- 40T HXH ) Butylated hydroxytoluene C5sHy O A i A 28
113 4B Z. A o-Acetoacetylphenol CyoH,05 I A K 30

114 BB-SE NI 0-Cymene CioHyy LS5 A A 39
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Fig. 5 Structures of representative aromatic compounds from Chimonanthus Lindl.

FELPA IR G 18 R B A 2 26 MR IEAL S

Yy, AAE B A TR T IR AN 5, A A R

HERA RS IE 4 5K 6.

x4 EEBEPHERRELEY

Table 4  Aliphatic compounds from Chimonanthus Lindl.

s aY 3 F Kl 27 30k
No. Compound Molecular formula Source Ref.
115 +Fi £ Pentadecane CisH i 28
116 IE+75%¢ n-Hexadecane CigHay AL 33
117 +L:%% Heptadecane Cy; Hyg B A A 2 28,29
118 + Ju4% Nonadecane CioHyg sy 38
119 —+ /S Octacosane CosHsg IR Ry = 29
120 1E = 1%t n-Pentatriacontene CysHoy Lig sy e 37
121 1--JUH 1-Nonadecene CioHyg AR AR 38
122 (Z)9-—1 =% (Z)9-Tricosene Co3 Hyg Ty 38
123 2-CL TS 2-Hexenal CeH 0 It 39
124 TEC % Hexanal C¢H,,0 L5 A 39
125 T Nonanal CoH,50 I ARAE 38
126 2%~ Sebacic acid CioH;50, AT 37
127 o S himethin b 102 Jione O 110 st 59
128 7,7-10,12-+ /5% Z,Z-10,12-Hexadecadienal CiHy O Y iTYig 38
129 FEREAR Palmitic acid CisH3 0, 2SI AT 29,31,37
130 2,13+ /\ kg 4-1-F% 2 ,13-Octadecadien-1-ol CisH3, 0 SRR 37
131 Wiz Linoleic acid CigH3, 0, Mt i g =5 29
> i — . S — =3

2 bneimetad. oo ol e O 115 st d
133 AR 15 Methyl hexadecanoate Cy7H,,0, BNt B EZE B AT 29,37
134 + 75 kefR H i Hexadecanoic acid methyl ester Cy7H;,0, s AT 37
135 1R £, 158 Ethyl hexadecanoate CigHz6 0y G- et g 25 29
136 ELPEIR W 2,8 Ethylene brassylate CysHa O, T g2 29
137 M ER g Methyl linoleate CoH3,0, BN A 25 M 29,37
138 AR LB Ethyl linoleate CyHs60, L ey 29
139 TV BRFR H B Methyl linolenate CoH3,0, INg EY = 29
140 T JRRIR 21 Ethyl linolenate CyHy, 0, IR Ry 5= 29
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Fig. 6  Structures of representative aliphatic compounds from Chimonanthus Lindl.

2 HIEEEYEBRSNAEEYE
2.1 MEEA

5 AL A O X i i L T SR I e A R R
TR 4% 8 J) B ( Fusarium graminearum ) | % 3%
( Sclerotinia sclerotiorum ) | & 18 4% JH & ( Colletorichum
gloeosporioides) . £ K K BE K B ( Helminthosporium
turcicum ) L (35 , T AN [] 772 b F18) W AR AR ¥ 2 B0 ) 0 B
VERTEAE— R 22 55 0 BF9E & B 26 ib A 1 2
e A i AL 0 K il LA e A T R EE B, Lou
SO L R ZE R P 0 B Ak A 2 8 MR 1k
AWy, v LA 4 v €0 8] 74 BK B ( Staphylococcus au-
reus) | 1 {4 & Bk I ( Candida albicans) | K Jig #F 18
( Escherichia coli) Fl &g e T & ( Pseudomonas aerugi-
nosa ) {38 5, Fc /NP e A 128 ~ 254 wg/mlL,
WAL AR AS [F] 3504 Tl 0 30 R SO AR 25
Wang %5 P8 T M HEAR | 1SR J0RK 1 % 40 14 A
LR A A T D, 0 i Y 4RV bR 4 B 00 R 4 K A
(methicillin-resistant Staphylococcus aureus) Fl N\ S5
J& ( Cylindrocarpon destructans ) 4 1)) T % 5 « I #g AR
> WAt > W AR SR B o 1T % /N 22 AR TR ( Bipo-
laris sorokinianum ) () 310 1] & W) 2 . 1% A 2R B2 OKS ih
(66.14% ) > WEHFHURE I (63. 21% ) > A I il
(55.53% ),
2.2 m

B A P 2 W5 i s A ) 24 B PR P S B 2
(1), ZTE O3 YIRS (T i R
FNLIZS W) AW AR5 & e o &2 3% |
TS AT HU A T M . Dai 2617 ) FH J2 i fi A 75
UER T WA AN T A A AE R, BEAS 4 ) 2 3 b
g 2 b iR SR A PR F-o0 ( TNF-o0) 1 40 LA 3R
(IL-18) A5, Yuan %" 3 ot H- il A5 80 , ik 1]
e AR A L AR A O A B A RN B
H K, 30 R KR T 50% , Hrb v 0 4 4 3UR &

E
2.3 mEK

I E I A A3 A B I, 2R
T2 Xt I REME RS> T4 DNA (2K R RIS R 1 A
S A A RS TR SR A U B AR
PR3 o Ly 2010758 1o ot H I ARG 1ok K45 2 4k 2 2%
( semi-volatile fractions, SVFs) B4t & 1k 1F M, & FA
EOs XJ 0," 5 - OH [t & AL 1% 4 55 %5, %I DPPH -
AT EAL TR, 2 & B EOs Hh £ AL 22 150
TG RS RN RE S S R A 5 SVFs
H I 2 AL S AR B9 75 B B B 3R PE ], Zhou
A RIETCIER 2% S5 A A WA 4% 2% 9 X ABTS
FI H R R 5 ( NaNO, ) A7 3 BRACR | BiORS il 4
FRAYIG AN , 15 R 58320 T 10 I, 9 25 [ A7 AR 2 1) B K
KA
2.4 RS

A AR T B A B IR . Wu 25 R

FH 0 7 1R Y AL 40K B 41 ( madin-darby canine

kidney ,MDCK) , fdf H.7E )& gL 75 48 h J th 3 A2
U (CPE) , 257 L W5 Mg 450K5 il /5 CPE 3855 , 1E %
TE 25 0% 20 50 W 38 0, 5 2 10 1 3R B 24 0 vk 2
) b o s R BT L AR T A 443 T LA SEA
L, I 0T 1 e PR 20 R A T e SR S A
AR S
2.5 $#HIZTWm

W B AR (%) I R AT o AR XU, R LA B
ISP Wi P 3% P 7 ST 4 92 B o Yuan 252 HIF5
IR ST LS A 2 R A0 b R R T 2 4 g
38 EA /N B P TR AR 3, il 2/ B ik o &, i e
o 70 PR R T Y R R RS i VAR D,
s R RO e, S KRR 109.54%
2.6 REARER

Chen 25 RFF5 1L ARE K5 36/ BRURE 10 B4 45
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WA T AR, B L AR e B s, H
Lee's $8 50 (BN RAEERR B2 S50 ¥ B KT
IERA, SBNRNHEECA T B, It B R g H
T TR R [ Pt ) 5 5 L A A i il B
B — A R AR I 4 i 195 5 B (fatty acid syn-
thase , FAS ) 57 ¥ , AT 0] H- i =g 19 5 ), 40mg
Az 2/ mL (R I RIAT S0 50% DL BB
2.7 HAiEE

A TR R AR VT RT IfG PR| — SEB0R H IR 7 L 2
H—E M EYTEE . Wang %51 % 5L B M4 2%
TAT L) 3 O 1 B R (vascular dementia, VD) K
ST RERE AT o LI AR 42 A i el 75 Bk sl v
PRI J 2 5T 5 WBON £ 3 B AR I3 UK
G338 T, LTS 98 B A 416 1) B AR T (superoxide
dismutase , SOD) 15 14 7 & . N ¥ ( malonaldehyde,
MDA) &t TR, HALHIA] A8 5 21 1F K U4 214
s A AT, DR AP I 4 2 50 TS Ak B s, T el
W S ARG AT e o Wan 25000 B 5 T I 1L A A
XS Z B (lipopolysaccharide , LPS) 75 5 9 K L 2
PR A PR3 HT, T30 B 4 325 AR
B A% H TR A LA S I Al U AR AL . FEORP I
FEHERE PR 7~ TL-18 7K B 8 B AT, [ I, s oty ) £
PrVE BBt o T 5 48 A B9 ek 55 AN ST Tl 1Y) T v
FEHT A7 A 174 38 5 5 T e 9 R 4P 4R AR OGS
AN, 5 gl B LPS A b, K5l 5 LPS (20 5 1
FHRATHE AN R (S T R . T B RN S G IR T Sk 28 15 o et
#%5 B8 i 12 ( short-chain fatty acids, SCFAs) /) & &,
PRI L0 P R il P LA ok 2 1) S AR 4 T 41k
W RGP SCFAs SR A% LPS 5138 iy 20k il
W7o He S5 TVRIESE T i AR5 TH Xk 4 58 M 7 P
( dextran sodium sulfate, DSS) 755 8% /)N L 5 95 14 4%
W %¢ (ulcerative colitis, UC) (AR 4P YEF , 2 B i fg
R0 A AT SSGHE IR /) B i, BH 52 DSS 51
MR RS 40 58, B S0t 8 E . I
Ak T 4 T % DSS K45 i b K 4 4
OV 5P A L 200, AR b B AR Y S
3 HFiEERE

W AL S FR I BT A, e ATz HRAR
B E 525 M E , BA BRI LW 1 HAg
MRS AR, BAME JiR JiA
A A0 BEFN Lk 0 P i 25 24 S e, 6F I A8 1 R
LVVEI 1 RS 92 TR 45 i AR S5 AT VAR IR T

Flo AU H AT S R A A 58 DRI 5T 55 R TR
AN L, BRI - A A 00 )l I 9 D5
GEEART BOMTRA X A 73 SRR A7 AR 5
YK, IS I AR il 24 30 M 1) B 5 R 2 T
ETRAETT B AR, ALl T B 2% X 5
SO AR IR G R HAE AL S5 A 18
FUARGr (1) I 5 die i, il 28 A 5 10 2 G il 119 3 2
73, BAEA VF 258 R I — Se A h A il 261k 5 )
SEXT YU BYA BRI, WA il 26 A0 7 T T U
XHHUELR , PRARAF 85 /N 11 44 P i T LA o i )
& S, PRI AR WA il s S Ak 1 2 B A T
AR ST s B — 2D TR i R 45 H 52 2 2 R AT
R, HAS 7] 28 B ik A2 15 23 0 LA [7)
25 B X HR A FR TSN R R B, TRAIESE
WA R T ) A 2 2R AR WA AR BB RIS 2%
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