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Abstract The plants of the Polygala L. genus (Polygalaceae family), comprising about 500 species
worldwide, are mainly distributed in temperate regions and subtropics of Eurasia and America. About 50 species
of this genus can be found in southwestern and southern part of China. Previous studies have demonstrated the
main components of this genus plants including saponins, xanthones, oligosaccharides and so on. Pharmacological
studies have shown that crude extracts or pure compounds from Polygala have anti-depression, anti-inflammatory,
anti-tumor, anti-aging, mental and other pharmacological activities. This paper systematically summarizes and
prospects the research progress on the chemical constituents and pharmacological activities of Polygala genus
over the past decade, in order to provide scientific basis and reference for the development of Polygala genus.
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Table 1 Saponins from Polygala genus

J¥% No A/ EA S g P SIYiERY)| E =T

Compound Parts Plant sources References
1 Onjisaponin A Girs Polygala tenuifolia [6]
2 Onjisaponin B R P. tenuifolia [6]
3 Onjisaponin E Gk P. tenuifolia [6]
4 Onjisaponin F AR P. tenuifolia [6]
5 Onjisaponin G R P, tenuifolia [6]
6 Onjisaponin O Uit} P. tenuifolia [7]
7 Onjisaponin Wg R P. tenuifolia [7]
8 Onjisaponin R Uit P. tenuifolia [8]
9 Onjisaponin S R P, tenuifolia [8]
10 Onjisaponin T G P. tenuifolia [8]
11 Onjisaponin Pg R P. tenuifolia [8]
12 Onjisaponin Gg Uiss P. tenuifolia [8]
13 Onjisaponin Fg Uit} P. tenuifolia [8]
14 Onjisaponin Qg R P. tenuifolia [8]
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15 Onjisaponin Ng Ui} P. tenuifolia [8]
16 Onjisaponin Sg R P. tenuifolia [8]
17 Onjisaponin Ug Uiss P. tenuifolia [8]
18 Onjisaponin Tg Uit} P. tenuifolia [8]
19 Onjisaponin Te R P, tenuifolia 9]
20 Onjisaponin Tf Uit} P. tenuifolia [9]
21 Onjisaponin Th R P, tenuifolia [9]
22 Onjisaponin Mf Jirs P. tenuifolia [10]
23 Onjisaponin Z AR P, tenuifolia [10]
24 Onjisaponin Y R P. tenuifolia [10]
25 E-Onjisaponin H GiKs P, tenuifolia [11]
26 Z-Onjisaponin H R P, tenuifolia [11]
27 Polygalasaponin XXV Il Uit} P. tenuifolia [11]
28 Polygalasaponin XXX I R P. tenuifolia [11]
29 Sibiricasaponin A o[- EB P, sibirica [12]
30 Sibiricasaponin B Hb Ay P, sibirica [12]
31 Sibiricasaponin C o b5y P, sibirica [12]
32 Sibiricasaponin D i - FB Sy P, sibirica [12]
33 Sibiricasaponin E o b5y P, sibirica [12]
34 Tenuifolin M &R 53 P. japonica [13]
35 Bayogenin-3-O- B -glucopyranoside M Ay P. japonica [13]
o OB Dwe oSO B DV iy e O
3-0O-f-D-glucopyranosyl 2-oxo-olean-12-en-23,28-dioic acid
37 28-0-{ B -D-xylopyranosyl-[  -D-apiofuranosyl]- o -L-rhamn- i L FB 5y P. japonica [13]
opyranosyl- 3 -D-glucopyranosyl} ester
3-0O-f-D-glucopyranosyl bayogenin28-0O-f-D-
38 xylopyranosyl- a -L-rhamnopyranosyl- M &R 53 P. japonica [13]
3 -D-glucopyranosyl ester
39 Polygalasaponin L Gics P, japonica [14]
40 Polygalasaponin XLVIII R P, japonica [14]
41 Polygalasaponin XLIX Jins P. japonica [14]
42 Polygalasaponin XLVII AR P. japonica [14]
43 Hederagenin Jins P. fallax [15]
44 Bayogenin-3-O-glucoside e P, wattersii [16]
45 Polygalasaponin [ Hi &R 53 P. japonica [17]
46 Polygalasaponin II o [ FB A P, japonica [17]
47 Polygalasaponin 111 i L EB 53 P. japonica [17]
48 Polygalasaponin IV Mo 55 P. japonica [17]
49 Polygalasaponin V i LBy P, japonica [17]
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50 Polygalasaponin VI o b5y P. japonica [17]
51 Polygalasaponin VII Hi L EB 5y P. japonica [17]
52 Polygalasaponin VIII Hi &R 53 P. japonica [17]
53 Polygalasaponin X o [ FB 4 P, japonica [17]
54 Polygalasaponin XI i L EB 53 P. japonica [18]
55 Polygalasaponin XII Mo 53 P. japonica [18]
56 Polygalasaponin XIII H Ry P. japonica [18]
57 Polygalasaponin XIV o b5y P. japonica [18]
58 Polygalasaponin XV Mo 5y P, japonica [18]
59 Polygalasaponin X VI M &R 53 P, japonica [18]
60 Polygalasaponin XVII o [ FB 4 P, japonica [18]
61 Polygalasaponin XVII i L EB 53 P, japonica [18]
62 Polygalasaponin XIX o 53 P. japonica [18]
63 Polygalasaponin XX H A P, japonica [19]
64 Polygalasaponin XXI Mo b5y P. japonica [19]
65 Polygalasaponin XXII o 5y P, japonica [19]
66 Polygalasaponin XXIII Hhi &R 53 P. japonica [19]
67 Polygalasaponin XXIV o [ FB o P, japonica [19]
68 Polygalasaponin XXV i b EB 53 P. japonica [19]
69 Polygalasaponin XXVI o 55 P. japonica [19]
70 Polygalasaponin XXVII M Ay P, japonica [19]
71 Polygalasaponin XXVIII Ui} P. japonica [20]
72 Polygalasaponin XXIX R P. japonica [20]
73 Polygalasaponin XXX Uiss P, japonica [20]
74 Polygalasaponin XXXI Jics P. japonica [20]
75 Polygalasaponin XXXII R P. japonica [20]
76 Polygalasaponin XXX Il Jiks P. fallax [21]
77 Polygalasaponin XXX IV AR P, fallax [21]
78 Polygalasaponin XXX V UiEs P. fallax [21]
79 Polygalasaponin XXX VI AR P, fallax [21]
80 Polygalasaponin XXX VI Uiss P, fallax [21]
81 Polygalasaponin XXX VI Jirs P, fallax [21]
82 Polygalasaponin XXX IX R P, fallax [21]
83 Polygalasaponin XL Jics P. fallax [21]
84 Polygalasaponin XLI R P, fallax [21]
85 Polygalasaponin XLII Ui} P. glomerata [22]
86 Polygalasaponin XLIII R P. glomerata [22]
87 Polygalasaponin XLIV Uiss P. glomerata [22]
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88 Polygalasaponin XLV Ui} P. glomerata [22]
89 Polygalasaponin XLVI R P. glomerata [22]
90 SRS R P, japonica [23]
91 NF4aEtd i P. japonica [23]
92 JNF4 BB H P. japonica [23]
93 IR TR i P. japonica [23]
94 IR R H o b5y P, japonica [24]
95 INTFE&BET i 1 EB Sy P. japonica [24]
96 Myrtifolioside A1l Vit P. myrtifolia [25]
97 Myrtifolioside A2 R P. myrtifolia [25]
98 Myrtifolioside B1 GiKs P. myrtifolia [25]
99 Myrtifolioside B2 R P. myrtifolia [25]
100 Myrtifolioside C1 Jics P. myrtifolia [25]
101 Myrtifolioside C2 R P. myrtifolia [25]
102 Myrtifolioside D1 i P. myrtifolia [25]
103 Myrtifolioside D2 Vit P. myrtifolia [25]
104 Myrtifolioside E1 i P. myrtifolia [25]
105 Myrtifolioside E2 Jirs P. myrtifolia [25]
106 Senegin 111 R P, tenuifolia [10]
# 2 EERHEIUTENLEY
Table 2 Xanthones in plants from Polygala genus
FF5 LA/ EA S fiisia KA 27 3CHik

No. Compound Parts Plant sources References
1 Wattersiixanthone A R P, arillata [27]
2 Wattersiixanthone B R P, arillata [27]
3 Lancerin R P, tenuifolia [28]
4 Polygalaxanthone IV Ui P. tenuifolia [29]
5 Polygalaxanthone V i P. tenuifolia [29]
6 Polygalaxanthone VI Uik P, tenuifolia [29]
7 Polygalaxanthone VI Ui} P. tenuifolia [29]
8 Sibiriphenone A R P, sibirica [30]
9 1,2,3-trimethoxy-7-hydroxyxanthone o P. crotalarioides [31]
10 1,2,3,7-tetramethoxyxanthone MR P. tenuifolia [32]
11 1,2,3,6,7-pentamethoxyxanthone Rz P, tenuifolia [32]
12 7-hydroxy-1-methoxy-2,3-methylenedi-oxyxanthone R P. japonica [33]
13 3,6-dihydroxy-1,2,7-trimethoxyxanthone Uiss P. japonica [33]
14 7-hydroxy-1,3-dimethoxyxanthone Ui P. japonica [33]
15 1,2,7-trihydroxy-3-methoxyxanthone R P. japonica [33]
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16 3,7-dihydroxy-1,2-dimethoxyxanthone Uiss P. japonica [33]
17 Guazijinxanthone Hb 1A P. japonica [34]
18 Neolancerin R P. japonica [35]
19 Polygalaxanthone Il Uit P. japonica [35]
20 1,3-dihydroxy-2,5,6,7-tetramethoxyxanthone R P. japonica [36]
21 3-hydroxy-1,2,5,6,7-pentamethoxyxanthone R P, japonica [36]
22 3,8-dihydroxy-1,2,6-trimethoxyxanthone IR P. japonica [36]
23 1,7-dihydroxy-2,3,4-trimethoxyxanthone Uiss P. japonica [36]
24 1,7-dihydroxy-3,4-dimethoxyxanthone R P. japonica [36]
25 6-hydroxy-1,2,3,7-tetramethoxyxanthone R P. japonica [36]
26 1,6-dihydroxy-3,7,8-trimethoxyxanthone R P. japonica [36]
27 6-hydroxy-1,7-dimethoxy-xanthone E3 P. lijiangensis [37]
28 3,8-dihydroxy-1,2,4-trimethoxyxanthone R P, lijiangensis [37]
29 1,3,6-trihydroxy-2,7,8-trimethoxyxanthone RZE P, lijiangensis [37]
30 1,3,6,8-tetrahydroxy-2,7-dimethoxyxanthone R P. lijiangensis [37]
31 1,7-dihydroxyxanthone [iEE P, lijiangensis [37]
32 1,7-dihydroxy-3,5,6-trimethoxyxanthone RZE P, lijiangensis [37]
33 1-hydroxy-2,4-dimethoxyxanthone R P, fallax [15]
34 6-hydroxy-1-methyoxy-2,3-methylenedioxy xanthone R P. fallax [15]
35 1,3-dihydroxy-2-methylxanthone R P. fallax [38]
36 1,7-dihydroxy-2,3-methylenedioxyxanthone IR P. fallax [38]
37 1,2,3-trimethoxyxanthone Uiss P. fallax [15]
38 1-methoxy-2,3-methylenedioxyxanthone R P, fallax [15]
39 6-hydroxy-1-methy-oxy-2,3-methylenedioxyxanthone R P, fallax [15]
40 1-methoxy-2,3- methylenedioxy-xanthone R P. fallax [15]
41 6-hydroxy-1-methy-oxy-2,3- methylenedioxyxanthone R P, fallax [15]
43 7-hydorxy -1- methoxy-2,3-methylend ioxyxanthone R P, fallax [39]
44 3-Hydroxy-1,2-dimethoxyxanthone IR P. fallax [40]
45 1,6,7- trihydroxy-2,3- dimethoxyxanthone R P. fallax [40]
46 1,3,7-trihydroxy-2-methoxyxanthone R P, fallax [40]
47 1,3-dihydroxyxanthone Uiss P. fallax [38]
48 1,3-dihydroxy-2-methoxyxanthone R P. fallax [38]
49 1-hydroxy-3-methoxyxanthone R P, wattersii [41]
50 1-hydroxy-5-methoxy-2,3-methylenedioxy xanthone B P. paniculata [42]
51 1,5-dihydroxy-2,3-dimethoxyxanthone AR P, paniculata [42]
53 2,3-methylenedioxy-4,7-dihydroxyxanthone Uiss P. alpestris [43]
54 7-chloro-1,2,3-trihydroxy-6-methoxy xanthone R P, vulgaris [44]
55 1,3-dihydroxy-2,4,7-trimethoxyxanthone Uiss P, vulgaris [44]
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Table 3 Oligosaccharides from Polygala genus

5 No T i R 5% ik
Compound Parts Plant sources References

Tenuifoliose A Gisd P. tenuifolia [7]
2 Tenuifoliose B i P, tenuifolia [7]
3 Tenuifoliose C R P. tenuifolia [7]
4 Tenuifoliose D R P. tenuifolia [46]
5 Tenuifoliose E R P. tenuifolia [46]
6 Tenuifoliose F R P. tenuifolia [46]
7 Tenuifoliose G R P. tenuifolia [47]
8 Tenuifoliose H R P. tenuifolia [47]
9 Tenuifoliose I R P. tenuifolia [47]
10 Tenuifoliose J Ui} P. tenuifolia [47]
11 Tenuifoliose K R P. tenuifolia [47]
12 Tenuifoliose L R P. tenuifolia [47]
13 Tenuifoliose M Uiks P, tenuifolia [47]
14 Tenuifoliose N Uit} P. tenuifolia [47]
15 Tenuifoliose O Uicd P, tenuifolia [47]
16 Tenuifoliose P Gisd P, tenuifolia [47]
17 Tenuifoliose V i P tenuifolia [9]
18 Tenuifoliose X Uics P. tenuifolia [9]
19 Tenuifoliose W R P. tenuifolia 9]
20 Tenuifoliose Q R P. tenuifolia [48]
21 Tenuifoliose S R P. tenuifolia 9]
22 Tenuifoliose T R P. tenuifolia 9]
23 3, 6'-disinapoyl sucrose R P. tenuifolia [49]
24 Tenufoliside A R P. wattersii [16]
25 Tenuifoliside B Jiks P. tenuifolia 9]
26 Tenuifoliside C R P, lijiangensis [37]
27 3'-O-feruloyl-6-O-acetyl sucrose Uiks P. wattersii [16]
28 3',6-di-O-sinapoyl sucrose Uit} P, wattersii [16]
29 3'—0-3,4,5—trimegleon)(z);c}glgszrrlgzel-6-0-p-methoxy i P wattersii [16]
30 glomeratose A Uit} P, wattersii [16]
31 1-O-p-coumaroyl-D-glucopyranose Uit} P, wattersii [16]
32 Watterose A R P, wattersii [50]
33 Watterose B Uics P, wattersii [50]
34 Watterose C R P. wattersii [50]
35 Watterose D R P. wattersii [50]
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36 Watterose E Uicd P wattersii [50]
37 Watterose F Ui P, wattersii [50]
38 Watterose G R P. wattersii [50]
39 Watterose H R P. wattersii [50]
40 Watterose 1 R P. wattersii [50]
41 Watterose J R P. wattersii [50]
42 Dalmaisiose A R P. dalmaisiana [51]
43 Dalmaisiose B R P. dalmaisiana [51]
44 Dalmaisiose C R P. dalmaisiana [51]
45 Dalmaisiose D Jiks P. dalmaisiana [51]
46 Dalmaisiose E Ui} P. dalmaisiana [51]
47 Dalmaisiose F Uit} P. dalmaisiana [51]
48 Dalmaisiose G Uit} P. dalmaisiana [51]
49 Dalmaisiose H Uit} P. dalmaisiana [51]
50 Dalmaisiose I R P. dalmaisiana [51]
51 Dalmaisiose J Uicd P. dalmaisiana [51]
52 Dalmaisiose K i P. dalmaisiana [51]
53 Dalmaisiose L Uics P. dalmaisiana [51]
54 Dalmaisiose M R P. dalmaisiana [51]
55 Dalmaisiose N R P. dalmaisiana [51]
56 Dalmaisiose O R P. dalmaisiana [51]
57 Dalmaisiose P R P. dalmaisiana [51]
58 Arillatose A R P. arillata [51]
59 Arillatose B R P. arillata [51]
60 Arillatose C R P, arillata [51]
61 Arillatose D R P. arillata [51]
62 Arillatose E R P. arillata [51]
63 Arillatose F R P. arillata [51]
64 Glomeratose E R P. arillata [51]

1-0-(E)-Benzoyl-[3-0-(E) -Alphatoluyl]-4-D-fructofu-
65 ranosy-(2 — 1) -[6—0-acetyl-(1 — 6) -f-D—glucopyrano- Uit} P, tenuifolia [52]
syl-(1 — 2)]-a-D-glucopyranoside

1-0-(E) -Benzoyl-[3-0-(E) -Alphatolluyl]-#-D-fructofura-
66 nosy-(2 — 1) -[-D-glucopyranosyl-(1 — 2)]- a -D- gluco- Uik P. tenuifolia [52]
pyranosid

PriaAbs B HET R T Ag ) 3435 H 26 Fk LB gLy
HANRALE Y (= 4), Houb AR 585040 1.5 Hfhz
BAAS, Shi % BY g G FERA> AR E] 10 A ST ERFEER AN, SFIHE D iRt
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Table 4 Flavonoids from Polygala genus
FE No oy /BN AL KV 275 3CHk
' Compound Parts Plant sources  References
1 Kaempferol-7,4'-dimethyl ether o3y P, japonica [34]
2 Rhamnetin o 4y P, japonica [34]
3 Polygalin A Hh L5y P, japonica [34]
4 Polygalin B o 1345 P, japonica [34]
5 Polygalin C M RSy P. japonica [34]
3,5,7-trihydroxy-4’-methoxy-flavone- ' "y . .
6 3-0O-f-D-galactopyranoside W Loy F. japonica [34]
3,5,3’-trihydoxy-7,4’-dimethoxy-flavone- S . .
7 3-O-f-D-galactopyranoside Mo LAy P japonica [34]
3,5,3’,4” -tetrahydroxy-7-methoxy-flavone- . . .
8 3-0-f-D-galactopyranoside Ho L5y F. japonica [34]
3,5,3’,4’-tetrahydroxy-7-methoxy- s . .
? flavone-3-O- B -D-glucopyranoside Ho 15y P japonica [34]
10 Quercetin BRRAY) . R P tenuifolia [54]
. . P. japonica
11 Quercetin-3-O- B -D-glucopyranoside R P tenuifolia [23,54]
3,5,3’-trihydroxy-7,4’-dimethoxyflavone . .
12 -3-0-p-D-apiofuranosyl (1 — 2)- B -D-galactopyranosid i’ P japonica 23]
3,5,3’-dihydroxy -7,4’-dimethoxyflavone . .
13 -3-O-f-D-apiofuranosyl (1 — 2)- B -D-galactopyranosid ) P japonica 23]
3,5-dihydroxy-7,4’-dimethoxyflavone- . .
14 3-0-f-D-galactopyranoside & P japonica 23]
15 Rhamnocitrin-3-O-f-D-galactopyranoside R P, japonica [23]
16 3,5-dihydroxy-7,4’-dimethoxyflavonol R P. japonica [23]
17 Kaempferol L AR P. tenuifolia [54]
18 Rhamnocitrin WH P. japonica [55]
19 Rhamnocitrin-3-O-f-D-galactopyranoside R P, japonica [55]
20 Isorhamnetin-3-O-p-D-glucopyranoside o 34y P. tenuifolia [54]
21 Isorhamnetin-3-O-f-D-galactopyranoside Hh L FB 53 P. tenuifolia [54]
22 Qquercetin-3-O-B-D-glucopyranosyl (1 — 2)- B -D-galactopyranoside i =343 P. tenuifolia [54]
23 Quercetin-3-O--D-glucopyranosyl (1 — 2)- B -D-glucopyranoside o 4y P. tenuifolia [54]
24 Linarin LBy P. tenuifolia [54]
5,7-dihydroxy-8-methxoyflavone- e -
25 7-O-p-D-glucuronoside KoL) P tenuifolia [54]
26 Isorhamnetin M RSy P. tenuifolia [54]
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Table 5 Other compounds from Polygala genus

5 No Lty il IR L4

Compound Parts Plant sources References
Polygalolide A 25 P, fallax [57]
2 Polygalolide B 2L P, fallax [57]
3 Sinapic acid R P, wattersii [16]
4 n-hexadcacanoic acid WA P. japonica [55]
5 Docosanoic acid IR P, japonica [55]
6 Lignoceric acid Wh P, japonica [55]
7 N,-formylharman R P. tenuifolia [56]
8 1-carbobutoxy- B -carbolin R P. tenuifolia [56]
9 1-carboethoxy- B -carbolin Jis P. tenuifolia [56]
10 1-carbomethoxy- 3 -carbolin Ui} P. tenuifolia [56]
11 Perlolyrine Jics P. tenuifolia [56]
12 Norharman Uit P. tenuifolia [56]
13 Harman Uit} P. tenuifolia [56]
14 3,4,5-Trimethoxycinnamic acid i P. tenuifolia [58]
15 Methyl 3,4,5-Trimethoxycinnamate R P. tenuifolia [59]

AR AR E L T R AR (3R 5), ik AR
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