¢ %% Chinese Traditional and Herbal Drugs 35 45 % 25218 20144 11 B - 3195 -

L F RS FZAIRER R R

RAEx!, Tma > & m', kgE>Y, 2 F°

L R EZ R, R 300070

2. REELWFIFE, R 300193

3. REET P2 PR EFHEA TRETRE, RKid 300193

4. P GIARHIF S oA R B K T S TR R, R 300193
5. REEFHANAER R AR AR N, RKiE 300401

W ZE: fikiFkl (Ebenaceae) ik )E Diospyros L. K Diospyros kaki W EE-SHEEIZE. 538, ZHMEME., FE
FH MR, G, R, FRMENSY, HAMEM AR, Pra . PU. PUMIE . SO R ER
IR VMRS . SRR T A ik 22 oy A2 BAE T, iz iidE— o 50T IRt 5%

KRERIA: A BOMNE WSS, PRAUOME. BUEAk: UM

PESES: R282.71 XEFRERD: A XEHS: 0253-2670(2014)21 - 3195 - 09

DOI: 10.7501/j.iss1.0253-2670.2014.21.027

Research progress on chemical constituents and pharmacological effects of
Diospyros kaki leaves

ZHOU Xin-tang', WANG Li-li***, HAN Lu', ZHANG Tie-jun®**, LIU Fang’

1. Tianjin University of Traditional Chinese Medicine, Tianjin 300070, China

2. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

3. Tianjin Engineering Laboratory of Quality Control Technology of Traditional Chinese Medicine, Tianjin 300193, China

4. National & Local United Engineering Laboratory of Modern Preparation and Quality Control Technology of Traditional Chinese
Medicine (Tianjin), Tianjin 300193, China

5. Tianjin Sixth Chinese Medicine Factory, Zhongxin Pharmaceutical Co., Ltd., Tianjin 300401, China

Abstract: The leaves of Diospyros kaki (Ebenaceae) mainly contain chemical constituents belonging to flavonoids, terpenes,
naphthoquinones, naphthols, coumarins, sterols, organic acids, fatty acids, volatile components, and other ingredients, which have
several pharmacological effects such as hypoglycemic, antioxidation, antibacterial, antitumor, the roles on cardiovascular system,
hemostasis, hypolipidemic, and so on. In this paper, the chemical constituents and pharmacological effects are reviewed, which can
provide references for further study.
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Fig. 1 Nucleus structures and substituents of flavonoids
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Table 1 Main flavonoids in D. kaki leaves
FFs wEw BEZ I 226 3CHR
R; R, R; Ry Rs
1 rutin A H Glc (4—1)Rha OH 8-9
2 kaempferol A H H H 9
3 quercetin A H H OH 9
4 annulatin A OH CH; OH 9
5 isoquercitrin A OH Gle H 9-12
6 myricetin A OH H OH 9
7 kaempferol-3-O-o-L-rhamnopyranoside A H Rha H 13
8 myricetin-3-0-a-L-rhamnopyranoside A OH Rha OH 13
9 myricetin-3-O-B-D-glucopyranoside A OH Gle OH 13
10 quercitrin A H Arab OH 14
11 astragalin B H OH H H H 10
12 kaempferol-3-O-(2"-galloyl) -glucoside B H OH H H Y 10-11
13 quercetin-3-0-(2"-galloyl) -glucoside B OH OH H H Y 10-11
14 kaempferol-3-O-B-D-galactopyranoside B H H OH H H 9,11-12,15
15 kaempferol-3-O-B-D-glucopyranoside B H OH H H H 9-12,15
16 isorhamnetin-3-O-B-D-glucopyranoside B OCH; H H H H 15-16
17 quercetin-3-O-p-D-galactopyranoside B OH OH OH H H 8-9,12,14-15
18 quercetin-3-O-p-D-glucopyranosyl-(6—1)-0-L- B  OH OH H Rha H 15
rhamnopyranoside
19 hyperoside B OH H OH H H 11
20 vitexin C Gl 12,16
21 2"-O-rhamnosyl-vitexin C Glc(2—1)Rha 12-13,16
22 8-C-[a-L-rhamnopyranosyl-(1—4)]-a-D- C Glc (4—1)Rha 13

glucopyranosylapigenin
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AR B M Fili 4y 1) 1B-hydroxy-4 (15), 5E, 10
(14)-germacratriene (37). teucdiol A (38). selin-4
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Fig.2 Nucleus structures of triterpenes
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Table 2 Main triterpenes in D. kaki leaves
5 wEY BER% IR 22630k
R, R, R; Ry Rs
23 B-amyrin A CH; 12,17-18
24 oleanolic acid A COOH 12,17,19
25 betulin A CH,0OH 17,20
26 betulinaldehyde A CHO 20
27 betulinic acid B COOH 12,16-17,19
28 lupeol B CH; 12,17-18,20
29 a-amyrin C H OH () CH; CH; H 12,17,21
30 uvaol C OH () CH; CH,OH H 12,18,21
31 ursolic acid C OH () CH; COOH H 12,18,21
32 pomolic acid C OH () CH; COOH OH () 12,19,21
33 190, 24-dihydroxy ursolic acid C OH () CH,OH COOH OH () 12,19,21
34 barbinervic acid C OH (0) CH,OH COOH OH (o) 12,18
35 rosamutin C OH (a) OH (B) CH; COOGle 12,18
36 kakisaponin A C OH (o) CH,OH (@) COOGle OH(a) 9
oH RER KR, k1% 27 077550 Bl A diospyrols-8,
: & 8'-di-O-(6-B-O-apiofuranosyl-B-D-glucopyranoside) (42 );
(;OOH q;b* Uc-Cachon 2 pAfiinf o 43 51 1 A~ Hi 28— B
L id o ) (43) A7 ARG plumbgin (44).
37 38 39
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Fig.3 Chemical structures of sesquiterpenoids
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Fig. 4 Chemical structures of naphthoquinones and naphthols
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Fig. 5 Chemical structures of other constituents
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