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Research progress in chemical constituent and pharmacological activity of

Punica granatum L.

ZHANG Jing, LI Lun, ZHANG Mei, HU Xiaolong, WANG Hao’
School of Traditional Chinese Medicine, China Pharmaceutical University, Nanjing 210009, China

Abstract  Punica granatum L. (pomegranate) is a medicinal plant belonging to the genus Punica Linn. . The
peel, seed, flower, leaf and root of P. granatum is widely used as traditional medicine in China. Phytochemical
studies showed that the major chemical constituents of P. granatum were tannins, flavonoids, terpenes, alkaloids,
phenolic acids, anthocyanins, fatty acids, etc. Biological studies on extracts and active ingredients of P. granatum
show some bioactivities, such as antioxidant, hypoglycemic, anti-inflammatory, anti-tumor, antibacterial activi-
ties. Herein, the chemical constituents and pharmacological effects of different parts of pomegranate were
reviewed, providing a theoretical basis for the further research and utilization of pomegranate.
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Table 1 Tannins in different parts of pomegranate
No. Compound Part®  Reference
1 Sanguisorbic acid dilactone P [12]
2 Valoneic acid dilactone P [12]
3 Corilagin S.ILP.F [12-14]
4 Punicalin S,J,P [12, 15]
5 Pedunculagin P,J [12, 15-16]
6 Terflavin A P [12]
7 Terflavin D P [12]
8 Castalin P [12]
9 Strictinin A P, J,S [17]
10 Hippomanin A P, J,S [17]
11 Gemin D P.J,S  [17]
12 Lagerstannin C P,J [17]
13 Granatin A P [12,15]
14 Granatin B P,J [12, 15-16]
15 Punicalagin P,J [12, 18]
16 Tellimagrandin I P [12]
17 Casuarinin P,J [12,17]
18 Punigluconin J [12, 17]
19 Pedunculaginll P,J [14-15, 17]
20 Oenothein B J [18]
21 2-0-Galloylpunicalin p [12]
22 Punicacortein C P [18]
23 Eucalbanin B J [18]
24 Eucarpanin T1 J [18]
25 Pomegraniins A J [18]
26 Pomegraniins B J [18]
27 Procyanidin B P,J, S [12-13]
28 (+)-Gallocatechin-(4a—8)-(+)-catechin P [12]
29 (-)-Gallocatechin gallate P [12]
30 (-)-Epigallocatechin gallate P [12]

* The parts include peel (P), seeds (S), juice (J) and flowers(F) of pome-

granate
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Figure 1 Structures of tannins in different parts of pomegranate
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Table 2 Flavonoids in different parts of pomegranate
No. Compound Structure Substituent Part Reference
31 Luteolin A R,=R,=R,=R,=H.R,= R, =R, = OH S,1,P,F [14,16]
32 Luteolin 4'-0O-glucoside A R,=R,=R,=R,=H,R,=R;=0H, R, = 0-Glc P [16]
33  Luteolin-3'-O-arabinoside A R,=R,=R,=R,=H,R;=R;=O0H, R; = 0-Ara P [16]
34  Cynaroside A R,=R,=R, =R, =H, R, =0-B-D-Gle, Ry =R, = OH F,S,J [14-15]
35  Luteolin 3'-O-glucoside A R,=R,=R,=R,=H,R,=R,=0H, R, = 0-Glc P [16]
36 Lonicerin A R, =R, =R, =R, = H, R, = O-neohesperidose, R;=R,=0H S, ] [14]
37 Apigenin A R,=R,=R,=R;=R,=H,R, =R, = OH S.LF  [14-15,20]
38 Cosmosiin A R,=R,=R,=R, =R, = H,R, = 0-B-D-Gle, R, = OH F.S.J  [14-15,20]
39  Apigenin-7-O-neohesperidoside A R, =R, =R, =R, =R, =H, R, = O-neohesperidose, R, =O0H P [18]
40  Oroxin A A R, =R,=R,=R;=R,=H, R, = 0H, R, = 0-B-D-Glc S,J [14]
41  Baicalin A R, =R,=R,=R,=R,=H, R, =0H, R, = 0-D-glucuronide ~ S, J [14]
42 Tricetin A R,=R,=R,=H,R,=R,=R,=R,=0H F [15]
43 Tricin A R,=R,=R,=H,R,=R;=0H,R;=R,=0CH, F [15,20]
44 Morin A R,=R,=R,=R,=OH,R,=R,=R,=H S.] [14]
45  Phellatin R, = R, = OH, R, = 3-hydroxy-3-methylbutanyl, R, = 0-B-D- ] [17]
Gle,R,=R,=R,=H
46  Kaempferol A R,=R,=R,=0OH,R,=R,=R,=R,=H S,JLF  [14]
47  Astragalin A R, =0-B-D-Glc,R,=R,=R,=R,=H,R,; =R, = OH F,8,J  [14-15]
48 Kaempferol-3-O-glucothamnoside A R, = O-glucuronide, R,=R, = R;=R, = H,R,=R,=OH S, L.P  [14, 16]
49  Kaempferol-7-O-glucoside A R,=R,=0H,R,=R,=R;=R,=H, R, = 0-Glc S,J [14]
50  Myricetin A R,=R,=R,=R,=R,=H.R,=R,=H S.J [14]
51 Quercetin A R,=R,=R,=R,=OH,R,=R,=R,=H S,LP  [14,18]
52 Isoquercitrin A R, = 0-B-D-Gle. R, =R, = R, =R, = H,R, = R, = OH P,S, I F [14-15,18,16]
53 Quercetin-3-O-thamnoside A R, = O-Rha, R,= R, =R, = H,R,= R, =R, = OH P [16]
54  Quercetin-7-0-glucoside A R,=R,=R,=0H,R,=R,=R,=H, R, = 0-Glc P [16]
55  Quercetin-3'-0-glucoside A R,=R,;=R,=0H,R,=R,=R,=H, R, = 0-Glc P [16]
56 Rutin A R, = O-rutinose, R, =R, =R;=H,R; =R, =R, =OH S,J,P,F [14,16,18,20]
57  Hyperoside A R, =0-B-D-Gal, R,=R,=R;=H,R,=R;=R,=0H S, J,P [14, 16]
58  Dihydromyricetin B - S.J [14]
59 Eriodictyol c R,=R,=R,=R,=OH S.J [14]
60  Naringetol C R,=R,=R,=0H,R,=H S, ) [14]
61  Naringin c R, = R, = OH, R, = O-a-L-Mal-(1—2)-3-D-Mal, R, = H P [18]
62  Liquiritin C R, =R,=H,R,=0H, R, = 0-B-D-Glc S,J [14]
63  Pinocembrin C R,=R,=0H,R,=R,=H S, ) [14]
64  Hesperetin c R,=R,=R,=R,=OH P [18]
65  Hesperidine c R, =R, = R, = OH. R, = O-rutinose P [18]
66  Genistein D R, =R,=H 8.J [14]
67  Genistin D R, =B-D-Gle,R,=H S,J [14]
68  Biochanin A D R, = H. R, = CH, F 21]
69  Naringenin chalcone E R,=0OH,R,=H S, J [14]
70 Tsoliquiritin E R,=H, R, =B-D-Glc S.J [14]
71  Phloretin F - S, J [14]
72 Catechin G =H S,J,P,F [13-14, 16, 22]
73 Gallocatechin G R =OH S,J,P  [13-14]
74  Epicatechin H = S, )P [13-14]
75  Epigallocatechin H R =OH S P [13-14]
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Figure 2 Nuclear structures of flavonoids in different parts of pomegranate
Table 3 Terpenoids in different parts of pomegranate Table 4 Alkaloids in different parts of pomegranate

No. Compound Part Reference No. Compound Part Reference

76 Oleuropein S, J [13] 86 Trigonelline S,J [13]

77 Abscisic acid S, J [13] 87 Indigo S,J [13]

78 Atractylenolide I S, J [13] 88 Indirubin S, J [13]

79 a-Cyperone S, J [13] 89 Palmatine S,J [13]

80 Corosolic acid S, J [13] 90 Berberine S, J [13]

81 Ursolic acid S, ILF [18, 20] 91 Caffeine P [17]

82 Betulonic acid S, ] [13] 92 Hygrine P [23]

83 Maslinic acid S, ] [13] 93 Norhygrine P [23]

84 Oleanolic acid S,ILF [13,20] 94 Pseudopelletierine P [23]

85 Taraxerol F [21] 95 Norpseudopelletierine P [24]

96 Pelletierine P [24]

97 N-Methylpelletierine P [24]

Figure 3 Structures of terpenoids in different parts of pomegranate
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920 91 92 R=CHj 94 R=CH; 96 R=H
93 R=H 95 R=H 97 R =CH;
Figure 4 Structures of alkaloids in different parts of pomegranate
Table 5 Phenolic acids in different parts of pomegranate Table 6 Anthocyanins in different parts of pomegranate
No. Compound Part Reference No. Compound Part  Reference
98 28, 38, 4S-Trihydroxypentanoic acid  F [20] 121 Malvidin-3-0-glucoside J [25]
99  Cinnamic acid S, )P [13,17] 122 Malvidin-3-0-(6"-acetyl)-glucoside P,J [25]
100  4-Hydroxycinnamic acid S, I, P [13,17,22] 123 Petunidin-3-0-glucoside J [25]
101 Ferulic acid S, )P [13,17,22] 124 Peonidin-3-0-glucoside P [25]
102 Methyl ferulate S, J [13] 125 Peonidin-3-0-(6"-malonyl)-glucoside P [25]
103 Isoferulic acid S,J,P [13,17] 126 Peonidin-3-0-(6"-p-coumaroyl)-glucoside J [25]
104 Sinapic acid S.J [13] 127 Cyanidin-3-O-galactoside I 26
105 Caffeic acid S,J,P [15,17,22] 128 Cyanidin-3-0-glucoside ILLF [14, 16, 26]
106 Caffeic acid phenethyl ester S,J [13] 129 Cyanidin-3-O-rutinoside J [16]
107  Salicylic acid S,J,P [13,17] 130 Cyanidin-3,5-0O-diglucoside LLF [14, 16, 26]
108 2, 5-Dihydroxybenzoic acid SLP  [13,17] 131 Delphinidin-3-O-glucoside LE [14,16,26]
109 3, 4-Dihydroxybenzoic acid S, J [13] 132 Delphinidin-3-0-caffeoyl J [26]
110 Vanillic acid P [17,22] 133 Delphinidin-3,5-diglucoside J [16, 27]
111  Brevifolin F [14] 134  Delphinidin-3-0-caffeoyl-5-0-glucoside J [26]
112 Brevifolincarboxylic acid S, L F [13-14] 135 Pelargonidin-3-glucoside J,F [14,16,27]
113 Methyl brevifolincarboxylate F [14] 136  Pelargonidin-3-0-caffeoyl-5-O-glucoside ] [26]
114  Ethyl brevifolincarboxylate F [14] 137 Pelargonidin-3, 5-diglucoside J,F [14,16,27]
115  Gallic acid P,S,J, F [12-14,20]
116 Methyl gallate S.LP o [12-13] Wy, A AR I 35 2 R AN R 5 R A AR, A AR TR
7 iyl P (punicic acid)J& AT HPRF M £ SRR , 45 R 50
118 Ellagic acid S, 1P, F [12-14,19] i GC-MS B 52 Hoar ok 74% ~ 8592311
119  Chlorogenic acid P [17,22] ”
120 Rnsmainic acid P [22] 2.8 Kok
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