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Abstract: Shanzha (Crataegi Fructus) is a Chinese medicinal material, which has the functions of invigorating stomach, promoting
digestion, promoting gi circulation, removing blood stasis, removing turbidity and reducing blood lipid. Chemical components in Crataegi
Fructus are abundant, including flavonoids, triterpenes, organic acids, polysaccharides and so on. Modern pharmacological studies have
shown that Crataegi Fructus has benefit in promoting gastrointestinal peristalsis, attenuating cardiovascular and cerebrovascular diseases.
Moreover, Crataegi Fructus also has the functions of regulating immunity, resisting oxidation, resisting tumor and inhibiting bacteria.
Crataegi Fructus has the characteristics of multi-sources, multi-efficacies and multi-processed products, meanwhile the quota component
is citric acid in pharmacopoeia. In this paper, the chemical constituents and pharmacological effects of Crataegi Fructus were
systematically summarized. According to the concept of quality marker (Q-Marker), the Q-Markers of Crataegi Fructus were predicted
from the aspects of plant affinites, chemical constituents and effective components, mensurability of chemical constituents, which provided
the basis for the quality evaluation of Crataegi Fructus.
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Table 1 Flavonoids in Crataegi Fructus

5 AR LR KRk
1 vitexin HIFER 2,45 3
2 vitexin-6"-O-acetyl 6"-0- I I % 1. 2 4
3 vitexin-2"-O-acetyl 2"-0-L BRI 1. 2 4
4 vitexin-2"-O-rhamnosyl HIHE-2"-0-R R 1.2.4.5 5
5 vitexin-4'-thamnosyl HIR-4- R 2.3 3
6 vitexin-4"-thamnosyl-O-glucoside HIE-4- R R 3, 4 3
7 vitexin-4',7-diglucosyl MR -4 7- X8 AR 3 3
8 vitexin-2"-O-ramnosyl(4""-O-acetyl) HHE-2"-0-RER-(4"-0-L Bt 3E) 4.5 5
9 cratenacin iiyiceukn 6. 8 3
10 deacetyl-cratenacin % LA LB 6.8 3
11 5,7, 4trihydroxyflavone 8-C-[B-D-glucopyranosyl (1—4) ]-o-L-thamnopyranoside 5,74-ZFRIEHEW 8-C- [B-D-MMHERE 6 3

H(1—4)] -o-L-RET
12 cosmosiin K 6 3
13 5 4'-dihydrox]-7-O-rhamnosyl (Apigenin) SA-ZRERT-1-0-RERH R 6. 8 3
14 isovitexin FHHE 4.5 3
15 isovitexin-2"-O-rhamnosyl BRIE-2"-0-RERE 4.5 5
16 vicenin-1 HRT-1 4 5
17 vicenin-2 HRT-2 4 5
18 vicenin-3 HRT3 4 5
19 schaftoside A 4 5

20 isoschaftoside REMEE 4 5
21 neoschaftoside WA MEE 4 5
22 neoisoschaftoside R A M 4 5
23 violanthin L 2 11
24 pinnatifide A WHEH A 2 6
25 pinnatifide B ItH B 2 6
26 pinnatifide C Wi C 2 6
27 pinnatifide (D) L D 2 6
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28 pinnatifide (I) W 1 2 6
29 orientin HER 4.5 5
30 2"-O-thamnosyl- orientin 2-0-RERUER 4.5 5
31 luteolin-7-O-glucoside ABREER-T-0- & FEH 4, 6 5
32 luteolin-3',7-diglucoside ARREE-3 - HE 2.6 3
33 iso-orientin RAER 4.5 5
34 2"-O-rhamnosyl-iso-orientin 2-O-BERRLERER 45 5
35 kaempferol & 2,4 5
36 8- methoxy kaempferol 8-FEIEIL 2 4 7
37 8-methoxy kaempferol-3-O- glucosyl 8- &R EMm-3-0- B E T 2 7
38 8-methoxy kaempferol-3-O-neohesperidoside 8- AL &) 3-0-Hi % R b T 4 7
39 kaempferol-3-O-neohesperidoside W25 8)-3-0- 91 By 2 7
40 astragalin & f-3-0-H % i 2 11
41 7-0-g-L-rhamnosyl-3-0-p-D-glucopyanosyl kaempferol 7-0-0-L- 5 22 HE-3-0-B-D-M W 5 26 L1 2% 2 6
42 glogoside Eim il §c] 5 3
43 3.4'5,8-tetra-hyduoxyl-flavone-7-O-glucosyl 34',5,8-DU 52k B -7 T B Y 6 3
44 quercetin MR & 1. 2. 4.6 5
45 3'-O-arabinosyl- quercetin it 2% -3'-0-FT H A B 2~4 5
46 spiraeside g R-4-0- R K 4 5
47 rutin FT 20406 5
48 3-O-rhamnosyl quercetin Wit 2. 4. 6 5
49  hyperoside S 2~4, 6 5
50 bioquercetin MR 2~4 3
51 3-O-glucopyanosyl quercetin 3-0-ME R B & 2 6
52 quercetin 3-O-pentoside 3-0- It i 2% 1 12
53 quercetin3-0-(6"-acetyl-glucoside) 3-0-6"- LT AT AT I % 1 12
54 naringenin-5,7-O-diglucoside TR &-5, 7-DU i f 7 3
55 eriodictyol-5,3"-diglucoside JbEXEERS, 3 HE R 7 3
56 eriodectyol-7,3"-diglucoside TbEXEERT, - E R 2, 6.7 3
57 (+)-taxifolin TR R 10 8
58 3-O-B-arabinopyranosyl-(+)-taxifolin 10 8
59 3-O-B-xylopyranosyl-(+)-taxifolin 10 8
60 cyanidin REHF 3 3
61 (+)-catechin JLEE 1~9 3
62 (—)epicatechin ()-FIFKH 1~9 3
63 leucocyanidin TEMIURER 3 3
64 pelargonin WO 3 3
65 dimeric leucocyanidin “REBRESRF 3 3
66 procyanidin A-2 9 10
67 procyanidin B-2 2.9 10
68 procyanidin B-4 9 10
69 procyanidin B-5 2.9 10
70 procyanidin C-1 2.9 10
71 epicatechin-(4p-6)-epicatechin-(4p-8)-epicatechin 9 10
72 procyanidin D-1 9 10
73 epicatechin-(4p-8)-epicatechin-(4p-6)-epicatechin 9 10
74 procyanidin E-1 9 10
75 2"-hydroxy-7-(3-hydroxypropyl)-6-methoxyflavone 2B T-(3- R ) -6- F R AE- 2 2 9
76 kandelin A-1 1 12

- 2-IE 3-8RI 47 SR e BELHE 73 S-BALEE 9T IS 10-C. sinaica Boiss.

=5

1-C. pinnatifida Bge. var. major NEBr. 2-C. pinnatifida Bge. 3-C. oxyaeatha L. 4-C. monogyna Jaeq. 5-C. pentagyna Waldst. = 6-C. cunicepala. 7-C. phaenopyrum. 8-C. currisepala.
9-C. laevigata. (Poir) D.C.  10-C. sinaica Boiss.
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Fig.1 Structures of flavonoids in Crataegi Fructus

1.2 BB
AHREEAFEHEIR. SRR WHRER . A
FRAE RS, (FREZGH) 2020 fERR—EBAE MR
Ve AV LIRS R — I B B R AR 32,
AR o ik 2 fios,  HARSE R LA 2.
1.3 Z=iEEmS
iR EY R H 6 MR BT, K
ZNVIR=REM A =0 (i =R &5ma
L9k, BRRT e i SRR . LB AR
FNR s S e 224291, AR Boy Ik 3 B, A
LR WL 3

1.4 AREEHEFEHS

ARAREAE I 2 20 7 EL 3 73 TR ZR DA
HAXRE TR RAAHIED, ZH 2T EIRE,
B WSS B T A AE TR AR AN i o
M4 . W ARIRR ZAEE T, R
A BATAET A rpB03 - BARM Sl insk 4 fir
N, BAREHI I 4,
15 BAfE R fEHER

FAREFIAE R 2~3 AN A R G AR
L&Y, RRMKEER D . B ik
5F, BARGHIIE 5.



- 2806 * $EER 2021658 B52% BIY  Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

x2 UHEHBNBIER ST

Table 2 Organic acids in Crataegi Fructus

B 5 BB T AR KU Sk
77 benzoic acid GEER CEFR) 1~4 13
78  (p-hydroxyphenyl) benzoic acid MR HIRHER 1 13
79 gallicacid WETR 1 13
80  protocatechuic acid J5 LR 1 13
81 anisic acid [ERER 2.3 14
82 vanillic acid HHER 2.3 14
83 syringic acid THER 2.3 14
84 gentisic acid Al 2.3 14
85  3-ethoxy-4-hydroxybenzoic acid 3-CEHE4- IR R 4 15
86  4-ethoxybenzoic acid X CEHFER PR 4 15
87  p-toluic acid X B OR R 4 15
88 3-methoxy-4-methylbenzoic acid 3-FESE4-F IR HR 4 15
89  B-coumaric acid B-FE 2.3 14
90 caffeic acid Lt iy 2.3 14
91 ferulic acid Pl 2 R 2.3 14
92 shikimic acid FEER 8 16
93 3-(4-methoxyphenyl) propionic acid X A SRR 4 15
94 3-(4-hydroxyphenyl) propionic acid R 4 17
95 cinnamic acid LR 2.3 13
96 trans-p-hydroxycinnamic acid SR AN RS R 4 17
97  p-acetoxycinnamic acid RN A R 4 15
98 malic acid R 1~9 18
99 citric acid Pk 1~9 18

100 quinic acid Z e 5~17 18
101 pyruvic acid AR 5~7 18
102 tartaric acid WATR 5~17 18
103 chlorogenic acid xR R 1~4 19
104 succinic acid BEIAWR 1. 4~7. 9 20
105 fumarie acid EFHRIR 1. 8 20
106 ascorbic acid Pidp g 1. 4.9 21
107 acetic acid LI 1. 4.9 21
108 oxalic acid N7 1. 4.9 21
109 palmitic acid KRRRER 8 22
110 stearic acid i a2 8 22
111 oleic acid TR 8 22
112 linoleic acid R 8 22
113 a-linolenic acid F FRER 8 22
114 arachidic acid igasti 8 22
115 behenic acid 1L TR 8 22
116 levulinic acid 4R R 8 23
117 lauric acid H R 8 23
118 nonanedioic acid TR 8 23
119 myristic acid W 8 23
120 heptadecanoic acid TR 8 23
121 2-hydroxy-hexadecanoic acid 2-B AR 8 23
122 nonadecanoic acid +JUBRER 8 23
123 tridecanedioic acid + =R 8 23
124 11-eicosenoic acid TEIRIR 8 23
125 heneicos anoic acid iy /417 8 23
126 octadecanedioic acid + )\Bk R 8 23
127 tricosanoic acid TSR 8 23
128  tetracosanoic acid ZA VYRR 8 23
129 cerotic acid i 8 23

e 28l 3-BURILE 4 S-Sl 6-C. Opaca. Hook & A, 7-C.rufula Sarg.  8-21b40
1-C. pinnatifida Bge. var. major N.EBr. 2-C. monogyna Jaeq. 3-C.oxyaeatha L. 4-C. pinnatifida Bge. 5-C. aestivalis Tomey & Gray. 6-C. opaca. Hook & Am. 7-C.
rufula Sarg.  8-Yu Beihong
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Fig.2 Structures of organic acids in Crataegi Fructus
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Table 3 Triterpenes in Crataegi Fructus
75 JESLAFR A RKIE OCHER
130 ursolic acid AERTR 1. 2 24
131 oleanolic acid SRR 1. 2 24
132 crataegolic acid LR 2 24
133 corosolic acid B R 2 24
134 24-methylene-24-dihydrolanosterol 24- TR HL-24-—H LB HEE 4 25
135 butyrospermol e R 4 25
136 cycloartenol A o] o 4 25
137 cuneataol B7 1L A 3 26
138 uvaol JEif° I 1 27
139  betulin HEARRE 1 27
140  arjungenin —ZRESF R 2 28
141 arjunglucoside 2 28
142  tormentic acid-28-0-B-D-glucopyrannoside 2 28
143 18, 19-seco, 2a, 3P, -dihydroxy-19-oxo-urs-11, 13 (18) -dien-28-oic acid 2 28
144  B-sitosterol B-%r &5 i 2 17
145 daucosterol ENER 1 29
146  stigmosterol 7 1 29

LB 2-0fE 3-BF i 4- i
1-C. pinnatifida Bge. var. major NEBr.  2-C. pinnatifida Bge. 3-C. cuneata Siebold & Zucc. 4-C. monogyna Jaeq.

141: R=Glc

3 R =REXS

Fig.3 Triterpenes in Crataegi Fructus
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Table 4 Lignans in Crataegus L.

Fe WEM AR KU SCik
147  (+)-7R, 8S-5-methoxy dihydrodehydroconiferyl alcohol W 30
148 (—)-2a-O-(B-D-glucopyranosyl)-lyoniresinol Witk 31
149 tortoside A it 31
150  erythro-1-(4-O-B-D-glucopyranosyl-3-methoxyphenyl)-2-[4-(3-hydroxypropyl)-2,6-dimethoxyphenoxy]-1,3-propanediol % 31
151  (75,8R)-urolignoside it 31
152 (78, 8R)-5-methoxy dihydrodehydrodiconiferyl alcohol 4-O-B-D-glucopyranoside it 31
153 acernikol-4"-O-B-D-glucopyranoside W 31
H,CO CH,OH cmon H,CO | CH,0GIe OCH, 1
o O O @EOGC
o HO " NCH,OH o,
H;CO ocu OCH, 2 OCH;4
3 H"IHIH
147 H,CO OCH, HCo " No
OH HO 149
on 148 ocH,
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150 0
H,CO ocH,
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MO OCh H;CO CH,0H
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@)
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:B 152
HO

4 WLHBhAKRIERLMS

Fig. 4 Lignans in Crataegi Fructus
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Table 5 Monoterpenes and sesquiterpene in Crataegi Fructus

F5 &Mt AR STk
154 (52)-6-[5-(2-hydroxypropan-2-yl)-2-methyltetrahydrofuran-2-yl]-3-methylhexa-1,5-dien-3-ol it 32
155  (52)-6-[5-(2-O-B-D-glucopyranosyl-propan-2-yl)-2-methyl tetrahydrofuran-2-yl]-3-methylhexa-1,5-dien-3-ol Wi 32
156 5-ethenyl-2-[2-O-B-D-glucopyranosyl-(1"-6")-B-D-glucopyranosyl-propan-2-yl]-5-methyltetrahydrofuran-2-ol Wi 32
157 4-[4B-O-B-D-xylopyranosyl-(1"-6')-B-D-glucopyranosyl-2,6,6-trimethyl-1-cyclohexen-1-yl]-butan-2-one itk 32
158 (Z)-3-hexenyl O-B-D-glucopyranosyl-(1"-6')-B-D-glucopyranoside wWiE 32
159 (Z)-3-hexenyl O-B-D-xylopyranosyl-(1"-6")-B-D-glucopyranoside Wi 32
160 (2)-3- hexenyl O-p-D-rhamnopyranosyl-(1"-6")-B-D-glucopyranoside itk 32
161  (3R,58,68,7E,9S)-megastiman-7-ene-3,5,6,9-tetrol it 32
162 (3R,55,6S,7E,95)-megastigman-7-ene-3,5,6,9-tetrol 9-O-B-D-glucopyranoside Wi 32
163 (6S,7E,9R)-6,9-dihydroxy-4,7-megastigmadien-3-one 9-O-[B-D-xylopyranosyl-(1"-6")-B-D-glucopyranoside] Wi 32
164  linarionoside C Wi 32
165  (3S,9R)-3,9-dihydroxy-megastigman-5-ene 3-O-primeveroside wWiE 32
166  linarionoside A Wi 31
167  linarionoside B Wi 31
168 3B-glucopyranosyloxy-p-ionone Wi 31
169 icariside B6 i 31
170 pisumionoside Wi 31
171 (3S,5R,6R,7E,9R)-3,6-epoxy-7-megastigmen-5, 9-diol-9-O-B-D-glucopyranoside Wi 31
172 (6S,7E,9R)-roscoside % 31

173 (6R, 9R)-3-0x0-0-i0nol-9-O-B-D-glucopyranoside Wi 31
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