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A review on chemical constituents and pharmacological
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Abstract : Chaenomeles sinensis,a plant of Rosaceae Juss. ,is indigenous to China and is abundant in natural resources. The
fruit of this plant is used as a folk herbal medicine customarily used in certain regions in China such as Hunan, Sichuan, and
Shandong provinces,and is recorded in their local standards for Chinese Materia Medica. This herb is reported to contain
plenty of flavonoids, triterpenoids, and lignans, and possesses various activities such as anti-oxidative, anti-bacterial , anti-in-
flammatory , anti-tumor , anti-Alzheimer's disease,and anti-viral activities. This paper focuses on the research advance of this

herb on chemical constituents, pharmacological and biological activities through a systematic literature research,which facili-

tates the deep development and utilization of C. sinensis.
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Table 1 ~ Phenylpropanoids and their glycosides from C. sinensis

[lA=52

i &2 ; SCHR
Chemical .
No. Compound name Ref.
formula
1 3-(4-32FLIRIL) NFR 3-(4-Hydroxyphenyl ) -propanoic acid CoH,( 04 5
2 w-FRFENBEIEET H ] w-Hydroxypropioguaiacone CioH;, 04 5
3 4-(3-FAH) -2,6- —H FHIKE 4-(3-Hydroxypropyl) -2 ,6-dimethoxyphenol C, H,x0,4 5
6-0-(E)-BUBI-6-0-( E)-Bc) eI 1 o
4 N R . 16 H20 Ug 5
6-0-( E) -Feruloyl-8( &) -glucopyranoside
s () 4-F I EERA-0-B-D-IEM T B 15 o X
( E) 4-Hydroxyl-cinnamic alcohol-4-0-B-D-glucopyranoside 15720
6 A AAF cis-Coniferin-B-glucoside Ci6H,, Og 5
7 T Syringin Cy7Hy, 04 5
) 4-(2 3= 2 6- AT B-D- AT o s
4-(2,3-Dihydroxypropyl ) -2 ,6-dimethoxyphenyl-B8-D-glucopyranoside 177726710
(75.88) Tl 4E-9-0-5-D- LG B 46 o
9 ec o 17H26 01y 5
(785,88) -Eugenol-9-0-B-D-glucopyranoside
10 AR HE-8-0-B-ML IR 7 2 BT L-threo-Guaiacol-8-0-B-glucopyranoside CisHy Oy 5
" 3,5+ U UIEA-0-B-D- I A AT P 3879~ B o .
3,5-Dimethoxy-4-0-B-D-glucopyranosylphenylpropane-7 ,9-diol 177726710
12 4T &H Dihydrosyringin C17Hy6 09 5
3R FE-5- N FEHRIE-0-B-D- ML il A 4 Wl T .
13 . Cy5sHy, 0, 5
3-Hydroxyl-5-propylphenyl-0-B-D-glucopyranoside
14 5-0-p-F G BEEEZE TR T 5-0-p-Coumaroylquinic acid butyl ester CooHy Og 6
15 WIMERR Caffeic acid CyHg O, 6
16 2 )R Chlorogenic acid CisHi5 09 7
17 (7E 9E) -t 7% TR Mk I i 25 (TE,9E) -Abscisic acid glucopyranoside Gy Hzy Oy 8
(0]
H,CO.
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HO -
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Fig. 1  Structures of phenylpropanoids and their glycosides from C. sinensis
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Table 2 Flavonoids and their glycosides from C. sinensis

5% fea it Joet ik
No. Compound name formula Ref.
18 FHIIFE Isovitexin Cy Hy O 9
19 JLZ & Catechin CysHy, O 10
20 $EIRI 2" -0-FZMEEF Vitexin-2''-0-rhamnoside CyyHyOyy 9
21 HH3HZE Vitexin Cy Hy 04 9
22 KRB 3, 7--0-H# B Luteolin3,7-0-diglucoside CyHy05 9
23 11257 -0-B-D-ME IR A 2 851 Kaempferol-7-0-8-D-glucopyranoside Cy Hy Oy 12
24 FA5EHF € Hovetrichoside C Cy Hy 04, 11
25 4 #2861 Hyperin Cy Hy Oy 11
26 [y &k JZEAR Avicularin CyoHigO0y 11
27 Witz Quercitrin Cy Hyy Oy 11
28 B 4-0-p-D-MLIE 4B Selaginellin4’-0-B-D-glucopyranoside CypHy, 0y, 11
29 KRB T-0--D-H# B Luteolin-7-0-8-D-glucuronide Cy Hig0p 11
30 K REESE 3 - 4 54 -0-B-D-H % B4 Luteolin-3’-methoxy-4’-0--D-glucoside C»H, 0y, 11
31 KRB 4-0-B-D-HHBEH Luteolin4’-0--D-glucopyranoside Cy Hy Oy, 11
32 KR B2 7-0-8-D A E I TR T EE Luteolin-7-0-B-D-glucuronide methyl ester CypHy 01y 1
33 F LA & Epicatechin CsH,, 04 12

23 2( Continued Fig.2)
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Fig. 2 Structures of flavonoids and their glycosides from C. sinensis
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Table 3  Triterpenoids and their glycosides from C. sinensis

" fLa b Jozat ik
No. Compound name A, Ref.
34 FI LR Oleanoic acid C30Hyg 05 13
35 WA % Erythrodiol C3Hs5 0 14
36 IR Maslinic acid CyoHyg O, 14
37 Sinenic acid A C30Hy 04 15
38 Sinenic acid B C30Hy6 04 15
39 2a,3a-Dihydroxyolean-12-en-28-oic acid CagHys 04 15
40 RELiA Ursolic acid C30Hyg 05 13
41 3-Z. B AE LR 3-Acetylursolic acid CyyHyy0, 16
42 Ursolic acid-3-0-behnate CsHgg Oy 16
43 3-Z, KR 3-Acetyl pomolic acid C3,Hgo O 16
44 2a-FHAE R 2a-Hydroxyursolic acid CyoHus 0, 17
45 B FSKEBRZ Uscaphic acid C30Hys 05 17
46 Ormnetic acid C30Hyg 05 17
47 3B-0-cis-Feruloyl-2a , 19 a-dihydroxyurs-12-en-28-oic acid CyoHs Og 15
48 A HENEEE Botulin C3Hs 0, 14
49 FIHERSEZ Betulinic acid C30Hys 05 14
50 Lup-20(29 ) -en-3-8-24 ,28-triol C30Hs0 05 17
51 3-(Z)-F T AENSHE 3-( Z) -p-Coumaroylbetulin CyHay Os 14
52 3-(E)-FE B HYEAERE 3-(E) -p-Coumaroylbetulin s Hs, O5 14
53 3-(E) -p-WMERZ HHENGHE 3-( E) -p-Caffeoylbetulin C39Hs6 05 14
54 3-(E) p-BUBLER FIHERSHS 3-( E) -p-Feruloylbetulin CaoHss O 14
55 2a-J2 5 I HMERE R 2a-Hydroxybetulinic acid CyoHy O, 14
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Chemical
No. Compound name Ref.
formula
56 3B—J@iiﬁﬂj}ﬂﬂﬂ5@ A HER S i 3B-0-cis-Catfeoylbetulin C39Hs6 O5 15
57 B—ﬁﬂ\]‘ﬁ{ B-Amyrin C30Hs50 0 18
58 28-0-B-D-Glucopyranosyl-2a, 38,19 a-trihydroxyurs-12-ene-24 , 28 -dioic acid C36Hs6 04 19
59 28-0-B-D-Glucopyranosyl-2a, 38-dihydroxyolean-12-ene-24 ,28-dioic acid C3Hs6 0y, 19

34 R,=H R,=COOH Ry=Me R=H
35 R=H R,=CH,0H R;=Me R,=H
36 R;=a-OH R,=COOH R;=Me R,=H

40
1

R,

R 3
2 H
37R,=0 Ry=a-OH
38 R;=0 R,=$-OH

39 R;=a-OH Ry=g-OH

Re s

R,07 2
RS ®

ani)

48 R;=Ry=H R;=Me R,=CH,OH

R,=R,=H R;=Me R;=H
; 49 R=R,=H R;=Me R,~COOH

R,=H R,=Ac R;=Me R,=H

42 R;=H R,=CH;(CH,),,CO- R3=Me R=H
43 R;=H Ry=Ac R;=Me R=OH

44 R,;=R,=a-OH R;=Me R,=H

45 R;=R,=-OH R;=Me R,=OH

46 R,=a-OH R,=$-OH R;=Me R,=OH
47 R;=OH R,=cis-feruloyl Ry;=Me R,=OH

50 R;=Ry=H R,;=CH,OH R,=CH,OH

51 R=H R,=(Z)-p-coumaroyl R;=Me R,=CH,OH
52 Rj=H R,=(E)-p-coumaroyl R;=Me R,=CH,0OH
53 Ri=H R,=(E)-caffeoyl R;=Me R,=CH,OH

54 R;=H R,=(E)-feruloyl R;=Me R,=CH,OH

55 R,=0-OH Ry=H R;=Me R,=COOH

56 R;=H R,=cis-caffeoyl R;=Me R,=CH,OH

B3 ERARPH=iERETFELEY

Fig. 3 Structures of triterpenoids and their glycosides from C. sinensis
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Table 4  Phenolic acids and their glycosides from C. sinensis

5 ot flrst ik
Chemical
No. Compound name . Ref.
formula
60 3,4- " FFEHER 3 ,4-Dihydroxybenzoic acid C;Hq O, 5
61 4-FRFL3-H A FEF R 4-Hydroxy-3-methoxybenzoic acid CgHg 0, 5
62 1,3,5-=H4%HIE 1,3,5-Trimethoxybenzene CoH,, 04 5
8-FEHE-2 ,2- Z H B ORIk g -5 - % Y i
63 . Ci3H,,04 20
Methyl 8-hydroxy-2,2-dimethyl-2 H-chromene-5-carboxylate
_YAHL T e s -6-fip =3
o B2 2 AL -6 1 CLHL0, "

Methyl 8-hydroxy-2,2-dimethyl-2H-chromene-6-carboxylate
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214% 4 ( Continued Tab. 4)

o
50 Lt Lt i
Chemical
No. Compound name Ref.
formula
65 2,4,6-=F2 I Li-2-0-N i i A5 2,4 ,6-Trihydroxyacetophenone-2-0-glucopyranoside Ci4HigOg 5
o 34,5~ A1 -O- A A L0, 5
3,4 ,5-Trimethoxyphenyl-1-0-glucopyranoside
o A F M1 -0-B-D-FE S (156 ) -0-8-DATATHEF Cio .
3-Methoxy-4-hydroxyphenol-1-0-B-D-apiosyl-( 1—6 ) -O-B-D-glucoside 18726 T
o 3.4.5-Z G -1-0-B-D-FSMHE-(1-56) -0-8-DATRIHEF O S
3,4,5-Trimethoxyphenol-1-0-8-D-apiosyl-(1—6 ) -B-D-glucoside 2073073
69 Mussaendoside X Cy3Hy 0y 21
70 Stroside A Cy3 Hps Oy 21
COOH OCH3
HOOC
; OH OCH;3 H;CO OCH3
OH OH
60 61 62 64
° i OH OCH%)CH
OCHj; 3
o Y oo
O OCH . O OCHj;
? DCH Api(1-6)Gl¢” 3 Api(1-6)Gl”
OH Glc
65 66
O/

69

B4 XEARRAWBEBREETRLEY

Fig. 4  Structures of phenolic acids and their glycosides from C. sinensis
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Table 5  Biphenyls from C. sinensis

% EY A 7y SCHR
No. Compound name Chemical formula Ref.
71 KA ZE Aucuparin CuH, 04 22
72 2/ HRAEEE 2/-Hydroxyaucuparin CyH,,0, »
73 2'-H A FLERAEKE 2’ -Methoxyaucuparin CisHs0, 22
74 2 47— R SERKAEKZ 27 4" -Dimethoxyaucuparin C1eHy5 05 2
75 Chaenomin CasHs0 049 22
76 Berbekorin A Coy Hyg Og 22

77 g-Cotonefuran CisHi, O 23
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Fig. 5 Structures of biphenyls from C. sinensis
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/\IEU/J\éj\?iﬁﬂmﬁnUFU*HE%‘EZ?TTJ%F/Z* B AR IR R N, R A2 T 2R Eh A
TR BN 14 AARBEE LHATRIE G FIIARIE R BHAF R
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Table 6 Lignans and their glycosides from C. sinensis

W fa R feet it

Chemical

No. Compound name Ref.
formula

78 (7R ,8S) -Dihydrodehydrodiconiferyl alcohol 4-0-8-D-glucopyranoside CosH34 0y, 21

79 H R 22 Lyoniresinol Cy Hyg Og 21

80 ( +)-H A2 fE-30-0-8-D-L NG 2 HE ( + ) -Lyoniresinol-3a-0-8-D-glucopyranoside CpgH3505 21

81 (-)-B R4 [E-3a-0-8-D-W I # Z M (-) -Lyoniresinol-3a-0-B-D-glucopyranoside CysHig O3 21

" (7R,85)-3,3',5-“HIGHA', T-FH-8,5 AN K4 ,9,9'- S BE9-B-D-M W A AR CyyHyg O 21
(7R ,8S)-3,3",5-Trimethoxy4',7-epoxy-8 ,5'-neolignan4,9,9’-triol-9-8-D-glucopyranoside 27362

- (75,8R)-3,5,3"-=H A4 T-HE 8,5 - FANEE4,9,9'- = BE9-0-a-L-NE I BRZ=WE 1T CoHa O 24
(7S,8R)-3,5,3 -Trimethoxy4',7-epoxy-8 ,5'-neolignan4,9 ,9’-triol-9-0-a-L-rhamnopyranoside 276

84 (7R ,8S) -3,5,3'-=H &4 7-HE-8,5"-FARIFE4,9,9'-=FF-9-0-a-L-L i A HE T CoHa O 2

,85)-3,5,3"-Trimethoxy4',7-epoxy-8 ,5'-neolignan4,9 ,9’-triol-9-0-q-L-rhamnopyranoside
(7R,85)-3,5,3'-Trimethoxy4',7 8,5"-neolignan4,9 ,9'-triol-9-0-a-L-th id ZRen
N ST TEZE O () TH [ S ki
85 (-) /&4”[4&&%9 O-a-L-MEi B 1 CogHay O 4
(-) -Lariciresinol-9'-0-a-L-rhamnopyranoside
- (8S,7'R,8'S) 5,5 -~ G L FE I HA G 3 9 -0-0-L-ME IR FRLZ= 1T CpHa O 24
'R, -5,5'-Dimethoxylariciresinol-9'-0-q-L-rhamnopyranoside

(85,7'R,8'S) -5 ,5"-Dimethoxylariciresinol-9'-0-a-L-rh, id R

o7 (8R,7'S,8'R)-5,5"- " A SEFE MAMIE R 9'-0-o-L-ME I BT CoeHa O 24
(8R,7'S,8'R)-5,5'-Dimethoxylariciresinol 9’-0-q-L-thamnopyranoside A

88 (8S,8'S) -Bisdihydrosiringenin-9-0-a-L-rhamnopyranoside CygHyo Oy 24

% (7,8R)7,9,0"-= 335,35 I GUIE-T - BIE-8-04 T AT 2 o0 ’s
(7S,8R)-7,9,9'-Trihydroxy-3,5,3",5 -tetramethoxy-7'-0x0-8-0-4'-neolignan 272810

90 TFNEZE Syringatesinol Cy Hyy 04 25

IR RS R1QY) S A A A DO ()orv_] i [ E At
o1 (7R,7'R 8S,8'S) -1 L7EME A-2-9"-0--L-ik I B2 HE 1 CpsHagOps 25

(7R,7'R,8S,8'S) -Icariol A-2-9'-0-a-L-rhamnopyranoside
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Fig. 6  Structures of lignans and their glycosides from C. sinensis
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Table 7 Alkaloids and other compounds from C. sinensis

ezt

G EY 2 . Sk
Chemical
No. Compound name Ref.
formula
92 AJGH K A Chaenomeles alkaloid A CyH)p N, 0, 26
93 44708 Ginsenine C;3H 4N, 0, 26
o4 (15,38)-1-F3E-1,2,3 4-PU S B-HMk-3 5210 €3 H, N, 0 26
(18,38)-1-Methyl-1,2,3 ,4-tetrahydro-B-carbolin-3 -acid R
95 Chaenomelesterpenoid C Cas Hyy Oy, 27
96 Linarionoside C CysHyy Oy 27
o (+)-(2E AE)-0-B-D-NMAT AT A F -4 8 25 WAL TN O .
( +)-(2E ,4E) -0-B-D-Glucopyranosyl-4'-hydroxy-g-ionylideneacetic acid ester 20730
08 (28,6S,7E,9R) 2,9- " 2 -5 & -3 -2-0-8-D-ME I # A (25,6S,7E ,9R) -2 ,9- Coo T O "
Dihydroxy-4 ,7-megastigmadiene-3-one-2-0-B-D-glucopyranoside 1973078
99 (6S,9R) -K-FH 4T (6S,9R) -Roseoside Ci9Hz 05 28
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213% 7( Continued Tab. 7)

-
L fet i szt P
Chemical
No. Compound name Ref.
formula
100 (Z)-4-[3'-(B-Glucopyranosyloxy ) butylidene ] -3 ,5 ,5-trimethyl-2-cyclohexen-1-one CioH3 0, 28
101 Betulalbuside A Ci6Ha 05 28
102 TE T He-a-D-nk i B n-Butyl-a-D-fructofuranoside C;; H,, 05 28
103 (6R,7E,9R) 9-— ¥ ¥-E & —4-3-fi(6R,7E ,9R) -9-Hydroxy-4 ,7-megastigmadien-3-one Ci3Hy 0, 28
104 Z%—B—D—ﬂttﬂ@‘fpﬁ'j%ﬁ%ﬁ: Ethyl-B-D-glucopyranoside CgH40¢ 28
105 ARZK W2 — J%.fE Dipentyl phthalate CigHys 04 18
2,2- L5 -(2-F AN AR ) 2H-k g [ 3,4-H ] 077 (9OH) -
106 R Ci7H505 29
2 ,2-Dimethyl-5-(2-oxopropyl ) -2H-furo[ 3 ,4-H ] chromen-7 (9H) -one
107 10-H JL4%EEE Nonacosan-10-ol CyoHgy O 18
108 FElE (E)-3,7,11,15-Tetramethylhexadec-2-en-1-ol CyHyyO 18
109 - ERE Teosan-1-ol CyyHy O 18
110 (8E) -+ 75tz 8 E-Hexadecenoic acid Ci6Hs,0, 18
111 (8E) -+ Jukis iz 8 E-Nonadecenoic acid CoH;3,0, 18
112 (95" ,10E,128* ,13S* ,14E,16S ™ )-9,12,13,16-Tetrahydroxy-10 , 14-octadecadienoic acid CigHy, O 30
113 (9S*,10E,125* ,13S* ,14E,16R* )9,12,13,16-Tetrahydroxy-10 , 14-octadecadienoic acid Ci3H3, 06 30
114 (98" ,10E,1258" ,13S* ,14E)-9,12,13-Trihydroxy-16-o0x0-10 , 14-octadecadienoic acid CigHs0 04 30
115 (95" ,10E,128* ,13S* ,155* ,16E)-9,12,13,15-Tetrahydroxy-10 , 16-octadecadienoic acid CigHy, O 30
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