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[ Abstract] Ziziphi spinosae semen mainly contains contents of saponins, flavonoids,
alkaloids and aliphatic acids. Meanwhile, it has a variety of activities such as sedative-hypnotic,
anti-anxiety, anti-depression, nerve protection, cardiovascular and cerebrovascular protection,
liver protection, and antioxidant, which is widely used in medicine, food, health food and other
fields. The chemical constituents, pharmacological action and clinical application of Ziziphi
spinosae semen were systematically summarized in this paper by reviewing the literature, in
order to provide theoretical guidance for the sustainable development of the resources and the

rational use of Ziziphi spinosae semen.
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FR1 BECHEFRUERSICE
Table 1. Aaponin chemical constituents of Ziziphi spinosae semen

a2 B SRR A WIHESCAAFR 3k E2 BN
1 B A RAFA jujuboside A CissHos Oy [15]
2 B A B jujuboside B Cs,Hg,0,, [16]
3 A B BI jujuboside B1 Cs,Hy, 05, -
4 FRA BT AL jujuboside Al CssHo 05 [16]
3 R B C jujuboside C CsoHo057 -
6 LT BB acetyljujuboside B CsiHgy0,, -
7 JHRAA AT A protojujuboside A CoH 005 [17]
8 JERRA R HB protojujuboside B CssHosOo; -
9 JRRRA R BL protojujuboside B1 CssHosOo; -
10 TRA B jujuboside G Cs5,Hg0,, [16]
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F5 a4 Fx A WBSCA TR o315 275 3k
11 A B H jujuboside H CssHos0,s [17]
12 A~ B AD jujuboside D CssHo, 06 -
13 FRAIAFE jujuboside E CosHy0c05 -
14 KA zizyphus saponin I CyH704; [13]
15 RACRFFIL zizyphus saponin 11 CyH504; [13]
16 KA zizyphus saponin 111 CH50,; [14]
17 KA ziziphin Cs HgO1g [18]
18 piNGA=SE azukisaponin Cs,HgOys [18]
A T H205 0T UK IEA,
®2 BECHEMEUFEHZICE
Table 2. Flavone chemical constituents of Ziziphi Spinosae Semen
s a4 R B YRS FR a1 ZEIK
1 W it = spinosin CsH3,045 [19]
2 MR swertisin Cy,H,,0,, [19]
3 WRE puerarin CyH,00, [19]
4 6" B BRI e T 6'"'—feruloylisospinosin CigHy0O01g [19]
5 SR isospinosin CygH3,045 [19]
6 6" PR ok Sy i 2 6'""'—ferloylisospinosin CisHygOsg [19]
7 SHIHE isovitexin Cy Hy04 [19]
8 isovitexin—2'"-O—-f—D—glucopyranoside isovitexin—2'"-O-f-D—glucopyranoside CyHy0y [19]
9 iR AL & zivulgarin CosH3,045 [20]
10 6" I IR s R 6'"'—sinapoylspinosin CigHyO1g [20]
11 6"'—X¢§Em‘:ﬁ%&i%% 6'"'—p—coumaroylspinsin C3H3005 [20]
12 6" X FR R H R S T R A R 6"'—p-hydroxybenzoylspinosin CasHy60, [20]
13 6.8- Bk HAI ML TR R 6'""'—p—hydroxybenzoylspinosin CyH3005 [20]
14 6"'—(4"'-O-p-D—glucopyranosyl) 6"'—(4"'-O-B-D—glucopyranosyl) Cy1Heg0s, [21]
—vanilloyl spinosin —vanilloyl spinosin
15 6'"'—dihydrophaseoyl spinosin 6'"'—dihydrophaseoyl spinosin CyHs504 [22]
16 6",6'"'—diferuloyl spinosin 6",6'"—diferuloyl spinosin CugH,05, [22]
17 4.2' 4" 6'- DU FLFAT IR R 4,2' 4" 6'-tetrahydroxychalcone CysH 505 [23]
18 i) naringenin CysH,,05 [23]
19 Xy eriodictyol C,sH,04 [23]
20 IR pratensein C6H 1,04 [23]
21 AR R B T A M R T luteolin—7-0O-glucuronide Cy H 504, [23]
22 CHMERT R 3-O- A HE 1T delphinidin-3-O-glucoside CyH,,0,," [23]
23 R B neohesperidin CysH340,5 [23]
24 TR 5-O- R B apigenin—5—-0—glucoside CyHy0y [23]
25 T rutin CyyH00,4 [23]
26 FAEE 2 pelargonidin CisHy 05" [23]
27 FATE BE R pinocembrin CysH,,0, [23]
28 RN E pinobanksin CysH,,05 [23]
29 TRE dihydrokaempferol CsH 04 [23]
30 MRH % phloretin Cy5H,,05 [23]
31 (ORI (-)-epiazelechin Coll0s  [23]
32 FILE L—epicatechin C,sH,,04 [23]
33 LR catechin Cy5H,,04 [23]
34 PR prunetin Ci6H,,05 [23]
35 TIEAE diosmetin Ci6H 504 [23]
36 BT hispidulin Ci6H 1206 [23]
37 BRI ZE A K pinostrobin chalcone C,¢H,0, [23]
38 W A8 LAl 22 di—O-methylquercetin C;H,,0, [23]
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g2
F5 EYrh s x EYHCA R a2 P
39 AT scutellarin Cy H 504, [23]
40 SR ERS-C—H AT genistein—-8—C—glucoside Cy Hy00, [23]
41 Jr SRR T-O-H %Y apigenin—7-O-glucoside CyHy01 [23]
42 HIE vitexin CyHy00, [23]
43 AR A cynaroside Cy Hy004, [23]
44 ZERAT orientin Cy H5004, [23]
45 S RT hyperin CyyHy01 [23]
46 Mt B 28 -3-O-F g isoquercitrin Cy Hy00,, [23]
47 Wit e —T-O-F5 A BT quercetin—-7-O-Glucoside Cy Hy00,, [23]
48 SR isotrifoliin Cy Hy045 [23]
49 5 BB R 3-O- %t eyanidin-3-O-glucoside C,H,,Cl0,, [23]
50 SERH T isohemiphloin C,H,,0, [23]
51 RWEFILARINE RN epigallocatechingallate C,H 50y, [23]
52 WEFILERIEE FIREG gallocatechin-3-O-gallate Cy,H 50y, [23]
53 3-H AR R 3'—methoxypuerarin Cx,H»,04 [23]
54 W glycitin CyoHp0,0 [23]
55 EEESN ¢ swertiajaponin Cy,H,,0,, [23]
56 RIHFE3-0-(6"- LR E ) cyanidin—-3-0—(6"-acetylglucoside) CpsHy0,, [23]
57 R HEI-0-(6"-TN I EZIH) cyanidin—3—-0—(6"-malonylglucoside) C,HysClO [23]
58 TR saponarin CyH50045 [23]
59 ii)ass naringin CyyH3,0,, [23]
60 6"~ BB T 7 1A 2R 6"'—feruloylspinosin CagHp0 4 [23]
61 JFILE R protocatechuicacid C,H 0, [23]
62 4,2' 4'.6'-PUFRIEA IR 4,2' 4'6'—tetrahydroxychalcone C,sH,,05 [23]
£3 BECHFEMBEELER TR

Table 3. Alkaloid chemical constituents of Ziziphi spinosae semen
s G A R LRSI ESE A R EZ RGN
1 Bl A sanjoinine A C3H,uN, O, [26]
2 FRA T B sanjoinine B CaoHaoN,0, [26]
3 B2 A0 D sanjoinine D C3,H N, O5 [26]
4 PR T, F sanjoinine F C5,H4;,N,O5 [26]
5 TR B G1 sanjoinine G1 CayHuuN,O5 [26]
6 PR A B K sanjoinine K C,,H,,NO; [26]
7 g i nuciferine C,oH,;NO, [26]
8 JEAar - nornuciferine C,sH;oNO, [26]
9 ZH fap nornuciferine CsHyNO, [26]
10 TR 218 zizyphusine CyoH,,NO,* [26]
11 (R EZNIN sanjoinenine CpoHsN,0, [26]
12 LARIEEED ampjibine C4H760,5 [26]
13 FHEEE isocorynoline CyoH,3NO, [25]
14 ALK magnoflorine CyoH,uNO,* [25]
15 IN— I 5 0 22 N-methylasimilo bine C,sH,sNO, [25]
16 - lysicamine CisH;3NO;, [26]
17 - sanjoinine la C,sH;oNO, [26]
18 - sanjoinine 1b CoH, NO, [26]
20 of - sanjoinine E CyoH,,NO, [26]
21 IN— 25 [ 2k N-methylasimilobine C,sH,,NO, [26]
22 R S B T ek caaverine C,,H;NO, [26]
23 - juzirine C,HsNO;4 [26]
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Figure 1. Pharmacological effects of Ziziphi spinosae semen components
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