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i = Sanguisorba L. J& T #7145 B} (Rosaceae ) 257k
R} (Rosoideae) ,  ZAEE A Y) , B 48 T 1L 4
Hu AR, 8 O PEAR 5, HUE T 9 EOL L SR T
B BB IR H AR K, kI 30 2, BRYH
SEIH B ACSE PN EIAT oA, AR w3 A T 0 RIS 9 6
LXK, FREAE 7N IE &, 20 0l b Hu A Sanguisorba
officinalis L. 4 " M ¥y S. tenuifolia Fisch. . %% M #y S.
filiforms (Hook. f.) Hand. -Mazz. . /& LI # #] S. alpine
Bge. . Tt & Mo £y S. applanata Yii et Li, Bt 4£ Hi iy S.
diandra Wall. ex Hoedb. Fll K 1 € M ¥y S. sitchensis
Mey.; 6 A8 Fifr , FC v A ol A 4 4> 728 Fof g it b A S.
officinalis L. var. glandulosa (Kom.) Worosch. . 43 £ Hi i
S. officinalis L. var. carnea (Fisch.) Regel. ex Maxim. , £
Mo ffi S. officinalis L. var. longifolia (Bert.) Yii et Li Al
KB HA S. officinalis L. var. longiflila (Kitagawa.) Yu et
Li, 4 it iy & 122 Fh 9 /N F AL HO AT S. tenuifolia
Fisch. var. alba Trautv. et Mey., 75 & HiAf Fi T 1 4~28Fp
A ESE S HUA S. applanata var. applanate Yii et Li™,
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FLRT L 2020 it € Hp 1 285 i ) e 40 69 3 g
Sanguisorbae Radix A #% 7 B 48 ¥ Wi #y S. officinalis L.
ol K Mo HT S. officinalis L. var. longifolia (Bert.) Yii et
Li 0 TR, 5 2 2B Rl ks ™ bt 5 24 06 N
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1 & AT B2 (gallic acid) [21]
2 1-0-% R FB-B-D-# # # (1-0-GCalloyl-B-D-glucose, B—glucogallin) [22]
3 1,2,6-0-Z & BEH £ 45 (1,2,6-tri-0-galloylglucose) [22]
4 1,2,3,6-0-w% R F B H4(1,2,3,6-tetra—0—galloyl-B-D—glucose ) [22]
5 23.4.6-0-wW% AT B 84 (2,3.4,6-tetra-O—galloylglucose) [22]
6 1,2.34,6-0-FZ %2 BLH 24 (1.2,3,4,6-penta—O—galloylglucose) [22]
7 ERTEE-3-0-B-D-(6'-0-% & FBt)—vtwh H) 5 #4 (gallic acid 3-0-B-D—(6'-0—galloyl)-glucopyranoside ) [23]
8 6-0—F & F BE ¥ L —B-D—wkria %] % 42 (methyl 6-0—galloyl-B-D—glucopyranoside ) [23]
9 4,6-0-RE AT BT A-p-D-vitvh H) £ 43+ (methyl 4,6-di-0-galloyl-B-D-glucopyranoside) [23]
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10 2,3,6-0-=% &-F B8P A -B-D-vikvé H £ #2F (methyl 2,3,6-tri-0-galloyl-B—D—glucopyranoside) [23]
11 3,4,6-0-Z% & -F 8P A-B-D-vivé H £ #235 (methyl 3,4,6—tri-0-galloyl-B—D—glucopyranoside) [23]
12 2,3,4,6-0-W % R F BT A -B-D-vibvwh # £ #535 (methyl 2,3,4,6—tetra-O—galloyl-B-D—glucopyranoside ) [23]
13 methyl 2, 6-di-0-galloyl-B—D~-glucopyranoside [24]
14 6-0-ERT BT A-L-D-krd ) H 43+ T (methyl 6-0-digalloyl-B-D—glucopyranoside (T )) [23]
15 6-0-R& & T BT A-L-D-wtvb ] Z 4 3F [ (methyl 6-0-digalloyl-B-D-glucopyranoside (1)) [23]
16 3-0-F A% AT 8 F & (methyl 3-~0-methyl-gallate) [25]
17 methyl 4-0—B-D-glucopyranosy—5—hydroxy—3-methoxylbenzoate [26]
18 % & B2 ¥ B (methyl gallate) [27]
19 &R F 82 LB (ethyl gallate) [27]
20 34-=F K -5-F 8K FE T8 (3, 4-dihydroxy—5-methoxybenzoic acid ethyl ester) [27]
21 34-=WAIK-5-F LK T EE W B (3,4-dimethoxy—5-hydroxybenzoic acid methyl ester) [27]
22 methyl 3-(8-D—glucopyranosyloxy)-4—hydroxy—5—methoxybenzoate [28]
23 Benzoic acid, 3—(a—D—glucopyranosyloxy)-4,5—-dimethoxy—, methyl ester [29]
24 JRJU% (protocatechuic acid) [27]
25  3,4-=# X ¥ (3,4-dihydroxy—benzaldehyde ) [27]
26 3,4-=# K Vi T8 (ethyl-3,4-dihydroxybenzoate ) [27]
27  8-0-B-D-glucopyranosyl-(R)—(+)-3,4,8—trihydroxy methyl phenylpropionate [30]
28  B-hydroxypropiovanillone [24]
29 9-0-[6—-0-acetyl-B-D—-glucopyranosyl]-4-hydroxycinnamic acid [30]
30  chavicol 4-O-a-L-arabinopyranosyl-(1—6)-B-D—glucopyranoside [24]
31  chavicol 4-O-a-L-arabinofuranosyl—(1—6)-8-D—glucopyranoside [24]
32 D-threo—guaiacylglycerol 8—0—-B-D—(6~0—galloyl) glucopyranoside [24]
33 #468R (ellagic acid) [21]
34 HuMyER R MBS (sanguisorbic acid dilactone) [21]
35 34/-0-="F ik % & F 5 (3.4'-O-dimethylellagic acid) [25]
36 33'4-0-=F K i# % A F 8 (3,3 A-tri-O-methylellagic acid) [25]
37 33.4-0-=F Ki# X RF#-4'-0-B-D- A3 (3,3 4—tri-O-methylellagic acid—4’-0-B-D-xyloside) [29]
38 33 4-0-=F RiF KR FH-4'-0-a-D-% ¥ (3,3" 4-tri-O-methylellagic acid-4'-0-a—D—-glucoside ) [29]
39 34-0-= R #EZERTBR-4-0-B-D-A¥EH (3,4'~di-O-methylellagic acid—4-0-B-D—xyloside) [29]
40  eugeniin [21]
41 ¥uHr# H-1(sanguiin H-1) [21]
42 Moty ZE H-2(sanguiin H-2) [21]
43 Moty & H-3(sanguiin H-3) [21]
44 Moy & H-4(sanguiin H-4) [31]
45 Moty Z& H-5(sanguiin H-5) [31]
46 iy & H-6(sanguiin H-6) [32]
47 Mo #% H-7(sanguiin H-7) [31]
48 iy & H-8(sanguiin H-8) [31]
49 iy & H-9(sanguiin H-9) [31]
50  HuirZ& H-10(sanguiin H-10) [31]
51  HetfyZ H-11(sanguiin H-11) [31]
52 Eugenine [31]
53  B-D-glucopyranose,cyclic 4,6-[(15)-4,4',5,5',6,6'~hexahydroxy[1, 1’=biphenyl]-2,2"-dicarboxylate]1—-(3,4,5—trihydroxybenzoate) [31]
54 7% % (pedunculagin) [33]
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55 1, 2—-di-0—galloyl-B—D—glucopyranoside [24]
ERoE Yy
56 (4a—8)—3F % B B% )L % 2 (fisetinidol—(4a—8)—catechin ) [26]
57 T-0-% & -F B—(+)- )L %% (7-0-galloyl—(+)—catechin ) [22]
58 3% & F BE R At & % B-3(3-0-galloylprocyanidin B-3) [22]
59 A2 )L% % A-1(gambiriin A-1) [22]
60 A2 )L 7% B-3(gambiriin B-3) [22]
61 J& 3% % B-3(procyanidin B-3) [22]
62 J& 3, # % C-2(procyanidin C-2) [22]
3 R =f-G,R,=G,R =H,R =H ROH.C OH
O OH 0 O-Gle  HO 4R ~#-GR-GR~GR~G R 27 0 HO,
HO@»&—\CH 5R'=af-HR =GR ~G.R =G l{%m HO COQ_Q
. 6R—4-GR-GR-GR-G T r%0g HO. 00Sho
HO OH H.OR 7R ~4-G'R =H.R —H.R =H O €0 %
OH 20 TAROLRALRHLR, 40R,=GR =GR, GR =R ~HHDP HO R 04
1 2 2 ‘ 41 R=GR-R =HHDPR ~HR=G R,OH,C oy, TR
8 R =H.R,=H.R,=H COOH 42R-G.R~R ~HHDER R ~Sang R; R
HO, 9R=HR-HR -G R-QH ! OH
0 < 44R—$-GR R ~HHDPR ~H.R. Hpo 5
HO, &Qcn, 10R “GR =G R —H HO%O-CH 45 R =0-G.R R ~HHDER ~HL.R ~I1 RY O om
RO IR -HR-GR-G HO O OH  47R-HR-GR-HRR-San
o %/M(;/ O-C 12 R-GR -GR -G OH OH 52R=GR-GR~HR.R. HHIgJP 43R,=GR,R,=HHDER ~HHDER ~H
i 3R =GR, HRRH ) t SSR_GR_HR-HR R Hpp 46 Ri-GR-R “HHDER ~HHDER ~HHDP
o 1 k] o7t 5 =
16 R,=H,R =H,R =H,R =CH, OH 14 55R=GR=GR, HR =HR=H i~

7R 50 R =G R =R ~HHDPR ~H.R ~HHDP

18R,

:
o =H.R,=CH_R, GlcR =H o N
RO R ~H,R,=H, R H R=H and _ OH OH 51 Sangulln H- 11(36) is the tetramer of sanguiin H-2(42)
4 "Ry 19 RI=CH_R ~H.R ~H.R =H o de OH
RO 20 R,=CH,,R,~H,R =H,R ~CH, "~ OH HO. Y HO
OR, 21 R=HR =R ~CH, R.=CH. 159 on &ho ¢ > H»on H
2R=HR, GlcR HR =CH, -Q_o

HO OHHO OH
G(galloyl) HHDP(hexahydroxydlphenoyl) Sang(sanguisorboyl) OH 57

\O o o O,Glc o
%@* Dﬂ W Ao on
HO
OH o
2 28
0 0\6-Ac-Glc \/\Q\O o OH
Z \/\@\
HO HO\<PO
OH HO,,
OH OH OH QA‘OH
29 HO™ Y\IO

35R :CHJ,R;H,R]—H,RfCHS

)| 1 2 HO
0 O o OR 36 R=CH, R =CH,R =CH,R =H
O HR/ O GR337 R =CH,R ~CH, R ~CH,R =Xy
0 O 38R=CH,R-CH,R-CHR~Glc
1

39 R =CH,R,~XylR=H,R —CH3

E1 g ERELGURISH

EAUK R A B 56-62 24 G . fERKME ERGS T RAEY, T RAN 2.4%-4.0%. =il
BRI 1-32 B TR, 25 A 48 = 72 3L ul 2B AW DL R =i (pentacyclic triterpenoids) 28k 32, H
TR R L 3355 S B R R T, (AT E R, G R A F B A R ke (ursane) Y | 57 8L e
EXRAAEY BB FEE SERIE RS (oleanane ) 7 FI13P] B 52 %5¢ (lupane ) Y, D) 5 55058 7 FlI 55
N PR 5 8 W L1 6 IR B R B Sy i, Rl R BUCRGEARVH TR WL . 1244 1k, b AR AR 4 v 3
HIE MR RN KRG . E4 68, S B R 754 (kB 63-137) =ik 24L& M Ao A4
ZM LR U C-CHE 8 AU L SRR S = R Ak (fb&9 138-146) il 2R G (2 K 2) . B4
12 =Z#AEFE R I M = 2R S W, G LI SR R 8 S vk

AR AR B A = MO R G A > WSt e B T Co S W, D00 LA Dbk el ) 25 1
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63 A& R 8 (Ursolic acid) ursane [34]
T LT I ———— e ) —r
65 HArei 1 (38-[(a-L-arabinopyranosyljoxy|~19a~hydroxyurs —12-en-28oic acid 28-B-D—glucopyranosyl ester) e | B
& | b (el e -8yt g —=a—2E—uke coi) e | B9
67 BBk (38,19a-hydroxyurs—12-en—28—oic acid) e | B9
6ol [pomolic acid 2820 SR ED R e pyranoaylleses reane N NiEs]
69  2a,3a,19a-trihydroxyurs—12-en-28-oic acid ursane [37]
70 |3B-[(a~L-arabinopyranceylloxy]-190—hydroxyure=12~en—28=oic acid 28~(6-0=galloyl-8-D~glucopyranosyljester e | B
71 |20,38,19a-irihydroxyurs—12-en—28—oic acid 28~B-D-glucopyranosyl ester e | ]
72 20,30,19e—trihydroxyurs—12-en-28—oic acid 28—B-D—glucopyranosyl ester e | B
73 Z=% 3£ R (tormentic acid) ursane [39]
74 Sanguisorbin ursane [40]
75  19a-dehydroursolic acid ursane [40]
76  3B-hydroxy—ursadien—(12,19)-oic acid—(28)-methyl ester ursane [41]
77  Sanguisorbin E (B-L—arabopyranosyl 3—ursano—28—- (3—acetyl)-D—glucopyranose) ursane [34]
78  3-oxo—19a-hydroxyurs—12-en—28-oic acid ursane [37]
79  3,11-dioxo—19a-hydroxyurs—12—en-28-oic acid ursane [37]
80  3B-[(a—L-arabinopyranosyl)oxy|-urs—12,19(29)-dien—28-oic acid ursane [42]
81  3B-[(a—L-arabinopyranosyl)oxyJurs—12,19(29)-dien—28-oic acid 28—B-D—glucopyranosyl ester ursane [38]
82 3B-[(a—L-arabinopyranosyloxyl-23-hydroxyurs—12,19(29)~dien-28oic acid 28-B-D—glucopyranosyl ester e | B
83  Ursa—12,19(29)-dien—28-oic acid, 3—(acetyloxy)—, methyl ester, (38) (9CI) ursane [41]
84  18-# K E H i (18,2c.3a,19a—tetrahydroxyurs—12—en—28—oic acid ) ursane [38]
85  suavissimoside F1 ursane [43]
W | wrerramee O e
5 | Bngesm s 9L dharie s DT ey e T
88  2a,3B-dihydroxy—28-norurs—12,17,19(20),2 1 —tetraen—23-oic acid ursane [42]
R e e D CH s | 12
Bl | e bt et ot O s it A e o P ety Lt nane N
o | 2E ety s =12, 18P ceidl e || [BE]
92 |3p-[(a-L-arabinopyranosylloxy]-urs=12,19(20)dien-28—oic acid e | 2]
93 |3B-hydroxy-28—norurs—12,17~dien e | L4
94 | sanguisorbigenin V(3B-hydroxy-28-norurs-12, 17-dien-22—one) e | 4]
95  sanguisorbigenins Y,(3B~[(a~L-arabinopyranosyl)oxy]-28-norurs—12,17-dien) ursane [45]
96  sanguisorbigenins Y, (3B~[(a~L-arabinofuranosyl)oxy]-28-norurs—12,17-dien) ursane [45]
97  3B-hydroxyurs—11,13(18)-dien—28-oic acid ursane [47]
98  3B-hydroxyurs—12, 19(20)-dien—28-B-D—-glucopyranoside ursane [46]
99  sanguisorbigenins Z(3B-hydroxy—28-norurs—17,19,21-trien ) ursane [45]
100  3—oxo—urs—11, 13(18)—dien—19, 28—olide ursane 48]
101  3B-hydroxyurs—12—ene/a—Amyrin ursane [48]
102 3B-hydroxyurs—12—en-28-al ursane 48]
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103 3-oxo-15¢e,19a~dihydroxyurs—12-en—28-oic acid ursane [49]
104 3-ox0-78,19a~dihydroxyurs—12-en-28—oic acid ursane  [49]
105 2a,19a~dihydroxy—3—oxo—12—ursen—28-oic acid ursane [49]
106 1e,28,38,19atretrahydroxyurs—12-en—28—oic acid ursane  [49]
107 1B.2a,3c,19a~tretrahydroxyurs—12—en—28-oic acid ursane [49]
108  2a,3B-dihydroxyurs—12,18-dien—28-oic acid—28—-0—B-D—-glucopyranosyl ester ursane [24]
109  2a,19a~dihydroxy—3—oxo—12—ursen—28-oic acid—B-D—glucopyranosyl ester ursane [24]
110 & & -F 8 (fupenzic acid) ursane [49]
111 2a,19a~dihydroxy—3—oxours—1,12~dien—28-oic acid—28-0-B-D—glucopyranosyl ester ursane [24]
112 2a,3B,19a,23—-tetrahydroxyurs—12—-en—28-oic acid 28—-[6—0-acetyl-B—D—glucopyranosyl] ester ursane [50]
113 3B-[(a—L-arabinopyranosyl)oxy|-19a—hydroxyurs—12,20(30)-dien—28-oic acid 28—[6—0-acetyl-B—D—glucopyranosyl] ester ursane [50]
114 3B-[(a—L-arabinopyranosyl)oxy|-19a—hydroxyolean—12-en—28-oic acid 28-B-D—glucopyranosyl ester oleanane [38]
115  3B-[(a—L-arabinopyranosyl)oxy|-19a—hydroxyolean—12-en—28-oic acid oleanane [42]
116  FZH4=BR (arjunic acid) oleanane [39]
117 3B, 19a~dihydroxyolean—12-en—28—B-D—glucopyranoside oleanane [46]
118  3B-[(a—L-arabinopyranosyl)oxy|-23—hydroxyolean—12-en—28-oic acid 28-B—D—glucopyranosyl ester oleanane [38]
119 3B-[(a—L-arabinopyranosyl)oxy|-19a,23—dihydroxyolean—12-en-28-oic acid 28—[6—0-acetyl-B—D—glucopyranosyl] ester oleanane [50]
120 2a,3e,19¢,24a-tetrahydroxyolean—12—-en-28—oic acid oleanane  [49]
121 Oleana-11,13(18)-dien—28-oic acid, 19~hydroxy—3-oxo—, y-lactone, (198)- oleanane [48]
122 3B-Acetoxyolean—12-ene/3-0-Acetyl-B—amyrin oleanane [48]
123 20,3B-dihydroxyolean—12—-en-28oic acid oleanane  [48]
124 lup—12-en—150,195diol-3,11~dioxo~28—oic acid lupane  [51]
125 C(14a)-homo—27-norgammacer—14-ene—33,21a—diol (8CI) lycoclain [41]
126 HuHr 23 A(sanguidioside A) other [44]
127  ¥uHr 23 B(sanguidioside B) other [44]
128  HuHr 23 C(sanguidioside C) other [44]
129  Hu#r 23 D(sanguidioside D) other [44]
130  sanguidiogenin E other [44]
131  12B-0-acetyl-3B,22—dihydroxy-23,24,25,26,27-pentanordammarane other [52]
132 12B,22—-dihydroxy—3-o0x0-23,24,25,26,27-pentanordammarane other [52]
133 3B,12B-dihydroxy—23,24.25,26,27—pentanordammarane—22—carbaldehyde other [52]
134 rosamultic acid other [39]
135  haptadienic acid other [39]
136  18,19-seco,1B-hydroxyl-3,19-dioxo—urs—11,13(18)-dien—28-oic acid other [49]
137  octanordammar—1,11,13(17)-trien—17-0l-3,16—dione other [51]

R RS
138  geraniol-1-0O-a—L-arabinofuranosyl—(1—6)-B-D—glucopyranoside monoterpene  [53]
139 geraniol-1-0-a—-L-arabinopyranosyl—(1—6)-B-D—glucopyranoside monoterpene  [53]
140  citronellol-1-0-a~-L-arabinofuranosyl—(1—6)-B-D—glucopyranoside monoterpene  [53]
141  8-hydroxygeraniol-1-0—(6-0-galloyl)-B—D—glucopyranoside monoterpene  [54]
142 8-hydroxygeraniol-1-0-a~L-arabinofuranosyl—(1—6)-B-D-glucopyranoside monoterpene  [54]
143 8-hydroxygeraniol-B-D—glucopyranoside monoterpene  [54]
I P T T I e et monoterpene  [27]
145  7-hydroxy-3,7-dimethyloctyl-6-0-a~Larabinofuranosyl-8-D— glucopyranoside monoterpene  [28]
146 (2E)~7-hydroxy—3,7-dimethyl-2—octenyl—6-O-o—~L—arabinofuranosyl-8-D—glucopyranoside monoterpene  [54]
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H
76 R, =B-OH,R =Me
77 R =0--Ara,R =Glc

64 R =H,R =O-f-Ara,R,=H,R =H

65 R =H,R =0-0-Ara,R,=4-D-Glc,R =OH
66 R HR OaAraR; ,R,=OH
67R, HR =p-OH,R,=H,R =OH

68 R,=H,R,=4-OH.R, ﬁDGlcR =OH

69 R aOHR—a OH,R,=H,R =OH

70 R :H,RZZO—a-Ara,RJ=6-Galloyl—G|c,R4=OH A

71 R,=a-OH,R,=$-OH,R =4-D-Gle,R ~OH R“H

72 R =0-OH,R,=a-OH,R ,=4-D-Glc,R =OH 78 R =O,R,=H.R =H.R =H

73 R =0-OH.R,=f-OH.R =H R ~OH 79 R,=O,R,~H.R,=O.R,=H

114 RI:H,RZ:O-a-Ara,R;ﬂ-D-GII:

Ox 115 R =H,R,=0-a-Ara,R =H
316 R =a-OH,R,~-OH,R =H
117 R =H,R =-OH.R,=f-D-Gle

134 R=CH,0H
135 R=CH,

138 R=a-L-arabinofuranosy1 H
139 R=a-L-arabinofuranosy1 HO
R N\ o
126 R =-OH,R =Me,R =H,R =Me,R =H.R =H O/&ﬁ 1] /%
127 R =o-OH,R =Me,R =H,R =Me,R =H,R =H 41 R M Lo OHo
128 R=-OH.R =H.R ~Me R ~Me.R =H.R =H
' 144
% 129 R =f-OH.R =H.R ~Me.R —H,R ~Me.R ~OH | 192 Repn'(oL- ——
N HO OH HO OH
3
(H131 R =-OH,R,=Ac,R,=CH,OH H H
132 R,=O,R ~H,R =CH,0H 0
133 R =-OH.R =HR ~CHO HO Q0 HO R0
HO OH HO N
on on OH
145 146

B2 =R EEE RSN
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%5 Wby 2 4R B L dk
147 W & % -3,7-=-a-L- & & #% (kaempferol-3,7-di—a—L-rhamnoside ) [55]
148 Mk & -3—-F FUHE—7-7) 43 (quercetin—3—galactoside—7—glucoside) [55]
149 A3 (prunin) [27]
150 confusoside [27]
151 3.4",7- = % & 3% )% BA (garbanzol ) [27]
152 & Z (quercetin) [56]
153 taxifolin 3-O—glucoside [24]
154 taxifolin 4'~0—B-D—glucopyranoside [24]
155 (2R, 3R)~(+)-dihydrokaempferol-3-B-D-glucopyranoside [24]
156 maesopsin—6-0—glucopyranoside [24]
157 % % % ¥ (Chrysontemin) [57]
158 ¢ & % 3 (Anthocyanin) [57]
159 (+)=)L%F ((+)-catechin) [21]
160 (£)-%& & T IL%F ((£)-gallocatechin) [21]
161 5,3, 4-= W A )L% % (53" 4'~trimethylcatechin) [58]
162 7,3, == KL% % (7,3' 4'~trimethylcatechin) [58]

ey o

153R =OH,R,=H,R,=Glc
154R =OH,R, GlcR =H
155R =H,R, HR Glc

e

162

B3 s ERENSWHIEN

1.3 FEA%

b A AR S ) TR I By o R TR RS AR
FACFE I AW, & e KATE 3.0%-4.0% . {5 H A
Sk A R E RS R 16 - (LA
147-162) , F 2 & LA TR Mt Kz 22 A1 BB B2k DL S22k
A B HAEGR3E3),

1.4 KREEE%£
Hk AR & DR AR IR E N, e NIk k
A RS 22K 4 2 134 (fb & W 163-175) (3

4.E4),
1.5 Atk

Mot b S A — RIS, 2T E AT 1k R
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R4 MEMPROARIEREULEY

%5 ot 4 Ak Bk bk
163 (7S,8R)-4.9,5",9'—tetrahydroxy—3,3'—dimethoxy—8—0—4'—neolignan—7-0-a-L-rhamnopyranoside [59]
164 (7S,8R)-4,9,9"—trihydroxy—3,3",5' ~trimethoxy—8—0—-4'—neolignan—7-0-a—L-rhamnopyranoside [59]
165 (7S,8R)-4,7,9,9"—tetrahydroxy—3,3' ~dimethoxy—8—0-4'-neolignan [59]
166 7TR.8R—-threo—4,7,9,9"—tetrahydroxy—3—methoxy—8—0-4'-neolignan—3'-~0-B-D-glucopyranoside [60]
167 7R,8R—threo—4,7,9.9'—tetrahydroxy—3-methoxy—8-0-4'-neolignan—3'-0—(3"-a~L-arabinofuranosyl)-B—D-glucopyranoside [60]
168 (+)-5-methoxyl-cycloolivil [61]
169 (+)=5, 5'=dimethoxyl-cycloolivil [61]
170 (+)-ZRAALH B & ((+)-cycloolivil ) [61]
171 o et L e Ly T [27]
172 (+)-piresil-4—0—B-D—glucopyraside [27]
173 (et [27]
174 Icariside E4 [27]
175 ) Jk A A5 (lyoniside) [24]

OH OH

Mes O

168 R =Me,R =H
R\ 169 R =Me,R =OMe
OH 170 R =H,R =H

1 2

B4 HMPAREREUEMIEN

X TCAF R K S B0k | 255 1 o 4l Ak vk A 155 X
Hh AT AT 0 25 2l Ak A5 2 M A 2 B (sanguisorba
polysaccharide) . 22 W2 il 743 ) 4 Mt 45 22 25 B
o,

i AR 25l B A D &R A HLER L B 2R R
(ferulic acid )¢ ;e & Miﬁzﬁ‘ (I ,B—ﬁﬂ% (=3 (,3—
daucosterol) .B—%+ i i (B—sitosterol ) ; LA}z /b5 it JEL R,
KW, AR Wy R BRI AR (R 5K 5) . it
Ab, it A B R (R TR ), K
Ca & B H , Zn MniRZ o

2 HIE{EH

2.1 EhER

g v A S stk B AT it 1k it i R, AT T
WA R L IR A T S5 AE BB e B H A
HEE T il ORI — R B R ITLCR S i
AL G — 2L

B R AL AF I 5 S B A A ) R AR 150°C b
K B g WA, T YA e U B L T T T i 5 i
A A X 58 G /B A Ak R 5 R B AT G, TR /)
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R5 EREMELEY

%5 bty AR HE Lk
176 [ 2282 (Ferulic acid) [55]
177 4-(4-% % 3L )-2— T B (4—(4—hydroxyphenyl}-2—butanone ) [27]
178 4—(4'-hydroxyphenyl)-2—butanone—4'-0-B-D—-glucopyranoside [60]
179 4—(4'-hydroxyphenyl)-2—butanone—4"-0—(6-B-D—xylosyl )-B—D—glucopyranoside [60]
180 B-#AF |3 (B-daucosterol ) [37]
181 B~ B% (B-sitosterol ) [55]
182 X 3% 8 (1,8—dihydroxy—3—methylanthraquinone ) [12]
183 K % 7% ¥ B (1,8-dihydroxy—3-methoxy—6—methyl-anthraquinone ) [12]
OH O OH OH O OH

182 183

O O o]
Q,
ooy gt SRR,
HO c
176 177 178 o o
(6]

BE5 i EAMAEN AT

B A1 R 1L FH DU 5 485 B8 A7 OG5 I 3 Ml A 4
HE B AL ) R A 2 i /0 b SR S AR FH RN HLA% B 1
b 0L R R AR A o 530 TBUHE 25 35 X B b A D s
A (8 1k AR R, 2 30 Hi A A 19 1k Ji VR A6 1 A
i, T EL L iR A 3 5 5 0 i I R R A 1 - A
AR IR RS A ¢

A 2 SRS e BRI RRT ZK REVRRE A SR A il i
CLANME A 0 b B B, S A RS T I
JEE AR 2 10 ) T M0/ € I 0 R 1 48, DA T A 1)
IR AFER o Z 5, Gao 253 i it LA #R 43 85 45
S R EEAE R (TLA Y 48 R &) 49) #EA TR S 4
JROSZ 56, & B3 T o 8 A TR RE B 35 U2 0F Baf3/Mpl 15 1l
) O WP a A Y AN S N |k L L X = e
SO IR AT 2 ) e B AR /N BRUCE BE A0 AR SR
B, A Fi ol A ) ) BRLE B A A 200 R A . 1 4
JL 2T A8 i DL S i/ P B ERSE N . BE S, Sun PR
FHIAEHTN o253 Bl 157 ELISA 3570 &k e L
Fofrifls 26 L A9 1E M 7S 1, R B AR 2 A T (fb &4 65)
TE 0.047 mg- wl™ ¥ JE T ¢ B d5 58 19 1k i 35
(88.7%) . ZEHRT ST IESE Ak A 4 65 A2 Hiu ki 1k i 175 14

) EEZ I

M VP2 RN SMIT T R B B ke BA R 4Ry 1k
MAEHT, EZIERE B o A B 1 o Hb A BT
REASKs 25 1 BSOS R I A &9 L i Bz B 25
VTR, T BEAS LR RS AT, X o 2 Ay 1k il PR3
R HE A W Jon BE Al 2 b A i 4% 24 B A T B2 2020
Js e 24 ) o A ) 08 R AR AR o AR, AR
FHHLEE M ANTEAE
22 HKAEA

Hi A BT T VR I 2 BN 20N, 2 Fhsh W) S g
M, MRS IR B 33K P = a8 A SR | i R A
FhIN BRAZE fl P B SRR R R BN R
i JHABE AT R L A X0 R Y 0 T 3 M T
IR, B BA PR AR TAER . KB s R
Y A& ¥ 3 28 1 0 PGE2 (prostaglandin E2, Fif 41) iR
2 E2) . NO (nitric oxide, — %, 1k &) . TNF- « (tumor
necrosis factor— «, I 98 IR 7€ F -a) | IL-18
(interleukin—lﬁ, Eléfﬁﬂ@fl\?ﬁ%—lﬁ) IL-6(interleukin-6,
FIAIAEAY 2R -6) 35 JAEAT B Y 721 RIR BT R BOR

WE5E R, st A Te M 5 75 4 BA B R Pt R
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TH AT (EH ) i 7K B2 A0 9 S8R 8 55 WL A
Al Arns ST B A AR RN L A B A 1 R
[ ST RN W NE L 1 QN N s b BN 0
P = A0 11 A T 37 v R A P Y R B B
3 R R B i K R B TL~ 18 RIS AE 2 B £ 200
PGE2 & 4, 5 A= Ay /K 52 1 9 4 T i T b A 7 /K 42
Yyo SR, BRIEER™, B ™, IR AR S50 i A= 25 5
SR it 08 /0 B e K BT BR R e A b EAR R, A5
Hutar K2 BAT R A BT RBCR  (HAE I Fi s 17K 52
YIHTRBCRAR BB V2 1458 .

Yang ZEBONE 15 TNF—a Al IFN—')/(interferon—’y , T3
F—y) BB Y 8 HaCaT 240 0, % B M AR 1) 70%
LPEFEHCY (100 pg-mL™) Al /b 2 ¥ AL N 5~ MDC
(macrophage—derived chemokine , . I 41 i Y5V #afb
+ ) . RANTES (reduced on activation, normal T cell
expressed and secreted , T 4 MG PEAR 20 W6 R ) L 1L-
8 (interleukin—8, [ 4fl {1/ % -8 ) Fll TARC (thymus and
activation regulated chemokine , Ji& i #1775 £ 38 757 #afb ]
TR AR TR A P AL 62 35 40 ) 8% 2 L ERK
(extracellular signal-regulated kinase , 2l ffd #M5 5 9 47
T4 ) FNE R 1k STAT (signal transducer and activator of
transcription , {5 55 5 5 5 SO 7 ) -1 3R89
ilil MAPK (mitogen—activated protein kinases, 3 5§ & H
Tt ) AN STAT—1 7538 #  ZH R 40, LA B s aod 41 ol
IkB-a (Inhibitor kB—a, #% K kB # il 2 11 o) AY [ it
1M 52 NF-«B (Nuclear factor—kappa B, %% [X - kB ) p65
B Z5 0L . Seo 55" H LPS (lipopolysaccharide , 41 B i
Z B R RAW 264.7 4, A BLL A A9 70% £ B de
Bt PGE2 FINO 8y 18 15 20 % & T TNF-a  IL-18,
1L-6 B AL AL AR -1 ARG S5 0 b A 4 o
] DL T 19 o TNF-a 1L-6 B¢ IL-18 4 4
TR (P<0.01) , PATTTHE 5 562 3 K BB A RE T o

Konishi 2 BT 52 % BT 2 H-11(fL5 9 51) %
FP R0 Y A A AR s g R4 L 3R s e B )
51 R REXS RAEA — R . Su FE 1 5 %73 2 2 Y
G Wy FEAT BT 5 T P U 1 S 6 T T Ay v A — 2 1y
FULEY 5) FIERE 2R (b5 9 140) 1659, il RE 24T
RIGTT WG AL 25 o Yasueda S5 B 5Y & 30 Hb A
FREY) B PE Y (e 1.33.66.159) Al 1 it
HE Arg7 HCAPE A, S i S A B P R M Y
20 T, DA T 50 5 R M TR N 5 5 1 /N RS M R

Zhao 555 B MG P 4R B — MR PE 208 B A W
AP R ARG AE T, 1T BE A IR YT 21 B 40405 A e 1k
259,
23 RHAEA

H A K BTz W PR 2 R R AR R
RN e 245 (LI 26 4 TR T 245 VRSN, 75 2 AT
AWHRR KB s PEE G P R 25%) . PRk, D
24 R 7 38 3T 1 R AP B 2 ) O AT 2 AR R
BZ—o &4 ik, K SCHRHRE A B AT 0
P, 2R R 2R o A, T HON o 2 B T A
BORAYINTEBSOR o

T TF 2= SE I 5 S B AR 7K BIR X 6 b 20 B 24
TBRAE T, LA BR 1 FH Ay « 46 8 €0 0 7 o 1 > 2 i 44
BR TR >l AT T > 72 AT TR > F Y B K O > SR A 1A
Kim &7 % S0 3t Ay ELAT 505 1) 470 48 94 TR R A T 1% 4
H. MIC (minimal inhibitory concentration, /NI e
JE) 5 R R R IR AR OG o KR SN i g K
FEH) B RS TE 0 A R P b, R B 5
B WS FL 5 R B UL SRR, WL s B Bk R A
TS HA R A T ASOR |, 060 o Dt T 3 18 ) 9 2 3,
WA R R AR YE R o Shen S WF5 K IR
Mt Xk 22 Fof i 1 BRAT T EL AT I AR T MIC AE 160~
320 pg-mL™ Chen™, 30 55" % 30 1 Ay Fi5 44 47 1 K
S 14 T TR e P TS 245 T ok i P 4608 bR 4 5 € 7 %
T VT P 240 Y 58 45 4 T e 470 o T e AT B T I PR
i 245 TR RS IR T

Liu S50 88 Fh AR 47 14 400 B 1% 4 0 22 1 6 30
Hhn Ak 8 Tl TR SR B AR, HOW R R AT T i B
BRI R AT T 5 % B 1 A MIC 21T 200
pg-mL™", B i HPLC-HRMS-SPE-NMR X 417 [ 1if 74
BOT AT AE R S0, 25 R b 7R R B A 1l 3 Yo 40 TR A A
SRR o TS ST A b A B AR T R L
g3, B4R G 8RBT AT R SN B 9T, % B st A D AL 7
FRO0F 4 B (O R AT BRIE A R ZF AT I ORI R A A
SRR AT T R A A A ) 4 T, G o o 4 (2 4 R A
{14 310 1 A FH J5c 5 (MLLC A 900 g L), 356 At A6 455 75
BRI HAT BCsm BN TR A o AR % A R b A R o
B8 IS0 4 BT 000 ) g 1R T 200 5 ) s s e, O R 4
L1 58 B 5 B A5 AT R0 A S 2 PR AT (E X 2 22 ]
PERTCI B I HIE R o Zha, AR AREIRIE G & I
afifb ) it 22 B 345U (polyphenolic extract, PE) HEH
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PE B A7 5 I p9 0 B AR (P<0.05) , H PE X 2% [T
PRV BT A P SR T8 2 IR BAPE B . I IR R
TR LA Z A G ) B AT AR e R B 2 2
g, BRIE LA YU M X o] B 4lifk iy PE 2 A
BEARPT AR I R IR R . X R IO AT T BE R — Fl
BRI AR B 7

B3 5 R B AR R 25 RO RO 56 v, X
LRI AN = W v N i o Ry = S S € K
B = 2056 A5 FE T LR 5 R B R BE T L X MR R
T R BB B 2 M B A TR
24 FEAAEA

I PR I8 & B0, AR 22 5 95 An AR 25 G AE L0 I
PR JEE 5 5 PR 5 G0 A 9 s AR Ak
NP B DIA S, AT B IARTE A SR sl BRRAS
TR FE A RS A R AR R A B2 )
T AR BT 5% 2 045 AT 0 2 0 Jo RN 2 vh 5 A
BB AR R Y, E AT TR R ARSI BB 1 A AL
25 BRSO 10 Mt A B R PR AL
PE, H S8R A G VIR, BRI FR
A PRI T AR AR O A 16 P A B 2,2 TR -1 - L
H 5 (DPPHe) , JfHA — & By vk B

Kim S5 5% & 30 b A v 1% 19y 8 24 | 5 T 25 R
A A P ML A A T T 1 R B, HA b
5 45 A 8 R & A AR SR A IEAH 6P o Yokozawa
SENOIE S e IR AR K B2 (2 BT 46.3% ) 1] 1B 4
AR /N BUCSAM /N B B v ok 4R Ak S0 AN 45
O T PO o B A A il 0 e A IR L SR Y
i i W 3 PR AT 42230 1E /K F- , 2 B AT 4R B
I SAM /N ER IS s PT AAL PR 3 BB ), ELAT st S Ak g
ORI VE T . T HERR SR B AR 5 A 7 R
A ERBTA AR T1 , X B B T (0,0) 1 BRAE AR
S, FERA T MR B T W BRI 88 4F, 1C5, 4 0.015 mg-
mL "3 XF DPPHe ¥ H i 3 (OH ) A 1 BRAEFH , HLBE
O VAR R A HE NI B 5 o SR T T A 9T 2 B A
PRI A5 26 RS 43 (B A Tk 2 41 ) X OH < &84 75 B
VE T, LB 41 B v B A9 38000 10 386 568 5 X6F O » (1385 B
BN QIR TR)ESIE T B E> = E W B 2>k )2 1
XF O, A B S BRVE .

B 25 S0 B b A K LA B Y 40% £ B I
Yy (Z B2 4 ) %F DPPHe ,OH+ \H,0, = Fh F H 3£ 1)
THRVE B, 43 91 89.00% . 98.00% . 83.00% , 5 tr

HE T bR R, VS BRAE I H A Mk AR 1
Zhang 35" PRI e BE R AT AR P00 2 D0 oA 22 b A
Iy EALTEPE L 2 R 95% 2. AR B Ay i by 224 4 43
(1 mg-mL™", 4451 Jfi it 46 kDa) HAT 1.3 ) DPPH »
FH T BRTE M T BR AR A 552-977 M Y& T
R ILTR , 345 BE 5035 RS B 1 S AL N T e T -

I TG 250 o AF 5 b A A I 4 U X D- L
WO AR K BRI BT UL RE T I B2 i), i 0 b A
7 T R S 2 R AT g 28 2 P9 R i, s ST 2 21
ol A B A A T G Ak I ), O
SR G ZH 20 B AR TR R T, DT B 8 o B TR R B
L fbEe s .

2.5 HAPBAEA

WF 5% 3 B, Hb Al 1) 22 P i 1 B oA 46 B T L =il
SR VA K iR 22 M A o P Re A K A5 A I BE X A
HIVEF & —Fhi HLE ) i RAR G e 259 .
LS 3 PR AR O Sk 0 ) e 4 g 1
B, AR IR A AR A R T

HH R AE T 9 e I LA B 5 (3.125 mg- L) % i
P40 SMMC-7721 B fE M T m9E ] o i e 25
Fb 52 i A AS [ 1 70) 2 U %t BT 983 Hep G2 40 i (4 417 461
Y B0 M A £ R £ TG 1 U %o T 9 240 6L vy 00 i) %6
(68.30%) e K o %4 TR 55" & P HAf 1F T 1 A6 Bz
(B J3T 5 1t 15.36% ) AT LAV B AR At P i 4100 o) N JH s 448
Jfikk HepG2 AY 347 (1C,,=222.87 wg-mL™") I 7F H 4
T, HALH AT RS 02 28 40 P9 35 PR 2 (ROS) 1Y 7= £ 4
XKoo Jiang SE" 5 & I MR X T 9 40 AR HepG2 1Y
697 VE %2 8 i EGFR/MAPK F1 EGFR/PI3K/
AKT/NF-«B {5 538 % I8 45 40 B 4 78 A2 o f
Xof b AT A JR I A A T 0 B O R ATE 9T K B
AER ELAT R A (e e St Iobeg ol A8 26 Ve, FEAIL
il AT BB TR WAL AT A AR K P B R IR
Ui STAT-3 8 0 2235 B R A AT 56 . 28 iS50k
JFH 10 A 2R A (MIT'T) b ey A 00 b A A o X it
Jii AS549 B8 SGC-7901 . IFJi BEL7402 (1) A= K J il /E
FH &5 5 5 7R 6 i 3 4 Bk 19 1C,, 43 901 oy 122.05
84.04,104.60 pg-mL™"; X} faf A8 S180  JF-¥ H22 /N il
i A Rt BT — s VR R, HLJCEA B R R
o A, X b A B R I AR P e e 2 2 A A
BRI 22 B« b A .  H ELAT — A D e e
L AR A 5 ) g 20 2 P e AR
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TR IRA M,

XF b gy b =i A e T (BB
65) AL B 1T (fb 59 66) (TR 5256 % B8, £k
B 65 38 13 E SR AE [, PN R R FL SR R
BCPAP 4 L 3458 , J i S 4 g - k5 66 4T
12 (AL I8 16 4 (T LA o) L A 98 40 i & MDA-MB-
231 F MCF-7 . b 5395 4H Jf #k SKOV3 | [ Big 9 4 i ik
Capan—1 ., JIF-J 411 i ¥k HepG2 F1 SMMC-7721""' | A &
% 365 A B CAL27"' 55 (AR A 5 ) | gl 3 P0G — K
A R T . € TR 7 e ol 1 311 B e g o A D
T IRAR ) AN e 240 R4 5, A1 2 o3 A48 e g )
Wang 2" BT & B A 2 B U BE B35 4R v AN A
I F 20 BRSO A A A0 R 335 A S 6 %
L& 65 ik &4 66 HAT W3 T F1 16 M, IR b
REAZ G 3O 17 07 52 3 2 19 137 ¥4 3 Sk HOyg
P 5 30 2% 30 b A o 1 2 B0 F i o B, Sl A i
8 40 A MGMT 25 PR K 2 1 1Y 3R 3K Bk 2% 200 1 1)
A AR R AT R

Bai 25" IF5Y & BH 3,37 ,4-0— = I L5 BB TR
(Fb5 ) 36 ) 3 o 1A SMF5 -5 45 1 T SW 620 Jif g 4t it
T A o) P i A A R AR P PR A K ke LB i
AR . Tan 250 % B0 AR P SR BUREEAE IR (fb &
1y 33) % B (5, 2298 40 D B16F 10 114 A= K B A7 AR 35 1y 417
AT, I ELAIUE (4 565 (i T T LA TE A A% 15 S R
R MIET, I R PURREZY) . Cai "R
FH/IN BB W3 440 3000 5 B Ay 22 % 1) e e 040 0 1, R 3
b Ry 22 WK R SR I W 40 L A2 NO R TNF—a, £ 75 3L
HLA RIRBUIIE 25 0088 1 <
2.6 FriLHAEA

Shin S5 B YOI 5 T HiL A AR 0 7K B2 0 ) e ik
BN A N AR S B bR AR (9 7K B2
T4 B P8 SN SE I A I A e e R S R R AR A
BEALG 5 348 P LA v A0 A 1 410 il Fhy B i 2 R 3 (anti-
DNP) IgE (Immunoglobulin E , % BREE 1 E) ] 3 14 9
B B JoR et 2 7 R R B s A A 440 e 1 20 e B ile , -
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Research Progress on Chemical Constituents and Pharmacological Activities of Sanguisorba officinalis

Wu Longlong', Xu Haoyang®, Zhang Liugiang', Li Yiming'
(1. School of Pharmacy, Shanghat University of Traditional Chinese Medicine, Shanghai 201203, China ;
2.International Education College, Shanghai University of Traditional Chinese Medicine,
Shanghat 201203, China)

Abstract:  Sanguisorba officinalis is a traditional Chinese medicine in China, which has high medicinal value and

development potential. So far, more than 180 chemical constituents have been isolated and identified from Sanguisorba

officinalis. Among them, tannins, triterpenoids and flavonoids are the main bioactive components. Tannins can be used

as quality control indexes of Sanguisorba officinalis and its preparations. In vitro studies showed that Sanguisorba

officinalis has hemostatic, antibacterial, antitumor, neuroprotective, hypoglycemic activities, etc. In the rich medical
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practice, it was found that Sanguisorba officinalis had significant clinical effect against traumatic bleeding, burns and
leukopenia. However, the material basis and mechanism of Sanguisorba officinalis should be further studied and
demonstrated. In this paper, the chemical constituents and pharmacological effects of Sanguisorba officinalis were
analyzed and summarized in recent 40 years, so as to provide references for the further research on the material basis of
pharmacodynamics, development and utilization of Sanguisorba officinalis.

Keywords: Sanguisorba officinalis, Chemical composition, Pharmacological action, Research progress
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