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Research progress on Platycodon grandiflorum saponins

ZHENG Yawen YANG Xiao YAN Yizi CUI Taihua JIN Qing
(College of Agriculture, Yanbian University, Yanji, Jilin 133002, China)

Abstract: Platycodon grandiflorum contains various chemical components, including saponins, flavonoids, phenolic compounds, and
polysaccharides, among which saponins are the main active substances. Extensive research has been conducted both in China and abroad on
the efficacy mechanisms and pharmacological activities of P. grandiflorum saponins. These studies have found that P. grandiflorum saponins
exhibit significant health benefits, including cough suppression, asthma relief, liver protection, anti-tumor effects, antioxidant properties, and
anti-inflammatory and analgesic actions. This article provides a review of the chemical composition and structure, extraction and
purification methods, as well as the efficacy of P. grandiflorum saponins. It also discusses the current state of research on P. grandiflorum
saponins and offers prospects for future research directions.
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Figure 1 Nine classes of base structures of Platycodon grandiflorum saponins

x1 HEPEIENEFLEULERS
Table I Chemical constituents of saponins contained in Platycodon grandiflorum
=27 ¥R KR R, R, R, Z% ik
Platycodigenin CyHuO0, A H H — [4]
Platycodin D Cs;Hy0,5 A Gle Ara2-rha4-xyl3-api — [5]
Platycodin A(2"-O-Acetyl platycodin D) CsHyyO09 A Gle Ara2-rha(2-OAc)4-xyl3-api  — [4]
Platycodin C(3"-O-Acetyl platycodin D) CsHsy0 A Gle Ara2-rha(3-OAc)4-xyl3-api  — [4]
Deapi-platycodin D C;,Hg,0,, A Gle Ara2-rha4-xyl — [5]
Platycodin D3 Ce3Hi0,0535 A Gen Ara2-rha4-xyl3-api — [5]
Deapi-platycodin D3 CsHo0h A Gen Ara2-rhad-xyl — [5]
Platycodin D2 CeH;053 A Gen Ara2-rha4-xyl3-api — [6]
Platycodin J Cy;HgyOe A GlcA Ara2-rhad-xyl3-api — [7]
Platycodin K Cs5oHy,05, A GlcA Ara2-rha(2-OAc)4-xyl3-api  — [7]
Platycodin L CsHyO5 A GlcA Ara2-rha(3-OAc)4-xyl3-api  — [7]
2"-0-Acetyl platycodin D2 CesH0s054 A Lam Ara2-tha(2-OAc)4-xyl3-api — [8]
3"-0-Acetyl platycodin D2 CesH 0054 A Lam Ara2-rha(3-OAc)4-xyl3-api  — [9]
Deapi-platycodin D2 CssHyyO A Lam Ara2-rhad-xyl — [10]
Platycoside A CisHosO A Lam Ara2-rhad-xyl — [11]
Platycoside B CsHgOys A Gle Ara2-rha(2-OAc)4-xyl — [11]
Platycoside C Cy,HgOys A Gle Ara2-rha(3-OAc)4-xyl — [11]
Platycoside E CeH, 055 A Gle6-Gle6-Gle Ara2-rha4-xyl3-api — [12]
Platycoside F C;H;0,0 A Gle Ara2-rha — [13]
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Platycoside G1 (Deapi-platycoside E) CeH,0s05, A Gle6-Gle6-Gle Ara2-rhad-xyl — [14]
Platycoside G2 CsoHoO3 A Gen Ara2-rha — [14]
Platycoside K C,H:O,;, A Lam H — [13]
Platycoside L C,HiO;, A Gen H — [13]
Platycoside P Cs3HgOps A Lam Ara2-rha — [15]
3-0-pB-D-Glucopyranosyl platycodigenin CyHs;0,, A Gle H — [16]
3-0-p-D-Glucopyranosyl platycodigenin methyl ester C;,Hs,0,, A Gle CH, — [17]
3-0-p-Laminaribiosyl platycodigenin methyl ester C4sH;00,;, A Lam CH, — [17]
3-0-p3-Gentiotriosyl platycodigenin methyl ester C;H,00,, A Gen CH, — [17]
B3-Gentiotriosyl platycodigenin CyH50,, A Gle6-Gle6-Gle Ara — [8]
Deapi-3"-O-acetyl platycodin D Cs,HgOs A Gle Ara2-rha(3-OAc)4-xyl — [9]
Deapi-2"-O-acetyl platycodin D2 CeHosO5p A Lam Ara2-rha(2-OAc)4-xyl — [8]
3"-O-Acetyl platycodin D3 CesH0054 A Gen Ara2-rha(3-OAc)4-xyl3-api — [8]
2"-0-Acetyl platycodin D3 CesH 005, A Gen Ara2-rha(2-OAc)4-xyl3-api  — [8]
Platycoside T CeH0s05; A Glc6-Gle6-Gle Ara2-rhad-xyl — [13]
Platycoside J Cy,Hg,0,3 A Gle Ara2-rhad-xyl — [13]
Polygalacic acid CyH;O0s B H H — [4]
3-0-pB-D-Glucopyranosyl polygalacic acid CyHO,, B Glc H — [18]
3-0-p-D-Laminaribiosyl polygalacic acid C,HiO,, B Lam H — [18]
Methyl-3-0-B3-D-glucopyranosyl polygalacate C;H,,0,, B Glc CH, — [17]
Methyl-3-0-f3-laminaribiosyl polygalacate C43H;0044 B Lam CH, - [17]
Polygalacin D Cs;Hy,0,, B Gle Ara2-rha4-xyl3-api — [5]
2"-0-Acetyl-polygalacin D CsHyO0,s B Gle Ara2-rha(2-OAc)4-xyl3-api  — [5]
3"-0-Acetyl-polygalacin D CsHy, 0, B Gle Ara2-tha(3-OAc)4-xyl3-api — [5]
Polygalacin D2 CeH 05, B Lam Ara2-rha4-xyl3-api — [8]
2"-O-Acetyl-polygalacin D2 CesH 0,053 B Lam Ara2-rha(2-OAc)4-xyl3-api  — [10]
3"-O-Acetyl-polygalacin D2 CesH;0sO53; B Lam Ara2-rha(3-OAc)4-xyl3-api  — [10]
Platycoside D CeH,1,05;, B Glc6-Gle6-Gle Ara2-rha4-xyl3-api — [12]
Platycoside G3 (Polygalacin D3) CeH 0,05, B Gen Ara2-rha4-xyl3-api — [14]
Platycoside H CssHyyOs B Gen Ara2-rha4-xyl — [13]
Platycoside N Cs3;HgO0,y B Gen Ara2-rha — [19]
3"-0-Acetyl-polygalacin D3 CesH10s05, B Gen Ara2-rha(3-OAc)4-xyl3-api  — [9]
Deapi-polygalacin D2 CyHy O, B Lam Ara2-rhad-xyl — [9]
Deapi-polygalacin D3 CssHyyOs B Gen Ara2-rha4-xyl — [8]
Deapi-2"-O-acetyl polygalacin D2 CgoHosO5 B Lam Ara2-rha(2-OAc)4-xyl - [9]
Deapi-2"-O-acetyl polygalacin D3 CeHysO5, B Gen Ara2-rha(2-OAc)4-xyl — [9]
Dexyl-2"-O-acetyl-polygalacin D3 CssHg,0,5 B Gen Ara2-rha(2-OAc) — [9]
B-Gentiobiosyl-platycodigenin C,HiOs B Gen Ara — [8]
Platycogenic acid A C,oHy604 C H H — [4]
Platyconic acid A Cs;HgpO5y € Gle Ara2-rhad-xyl3-api — [6]
Platyconic acid B CsHy,05,  C  Gle Ara2-tha(3-OAc)4-xyl3-api — [7]
Platyconic acid C Cy,H,0,5 € Gle Ara2-rhad-xyl — [7]
Platyconic acid D Cs,Hg0, € Gle Ara2-tha(2-OAc)4-xyl3-api  — [7]
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Platyconic acid E CsHy05p  C Gen Ara2-rhad-xyl — [7]
Methyl platyconate A CsHy,0,, D H Ara2-rha4-xyl3-api — [20]
Methyl 2-O-methyl platyconate A CsHy,0,, D CH, Ara2-rha4-xyl3-api — [20]
Dimethyl 3-O-3-D-glucopyranosyl platycogenate A CyHgO;3; D H CH, — [17]
Dimethyl 2-O-methyl-3-0-3-D-glucopyranosyl platy- C;,Hg,05 D CH CH, - [17]
cogenate A
Platycoside O Cs3HgO,s D H Ara2-rhad-xyl — [21]
Platycogenic acid A lactone C,H, O, E H H — [6]
Platycoside M-1 CyHs,0,, E Gl H — [22]
Platycoside M-2 C,H;,0,, E Gl Ara2-rha — [22]
Platycoside M-3 C;,Hg0,, E  Gle Ara2-rha4-xyl — [22]
3-0-3-D-Glucopyranosyl platycogenic acid A lactone C;,H;40,, E Glc CH, - [17]
methyl ester
Platyconic acid A lactone Cs;Hg09  E Gle Ara2-rha4-xyl3-api — [6]
Deapi-platyconic acid A lactone Cy,Hg0,5  E Gle Ara2-rhad-xyl — [6]
Platyconic acid B lactone CiHoO5,  E  Gen Ara2-rha4-xyl3-api — [10]
Deapi-platyconic acid B lactone CiHgpO5y  E  Gen Ara2-rhad-xyl — [10]
Platycoside Q Cs3H,0,5  E - Gen Ara2-rha — [15]
Platycodsaponin A C,HgO46 F CH; Gle Gle [7]
Platycogenic acid B CyH, Oy, F COOH H [4]
Platycogenic acid C C,H O, F CH, H H [4]
Platycodonoids A CyH,Os G H H — [16]
Platycodonoids B CyHy0,y G Gle H — [16]
16-Oxo-platycodin D Cs;HggOys G Gle COO-Ara2-rhad-xyl3-api — [23]
Platycodon A C,HO0, H H Gle — [24]
Platycodon B C,He(cOs H H Xyl — [24]
3-0- B -D-Glucopyranosyl-23, 12a, 16a, 23, 24- CyHs0 4 I Glc CH,OH — [25]
pentahydroxy-oleanane-28(13)-lactone
3-0- B -D-Glucopyranosyl- (1—>3) - g -D- C,HiO,; 1 Lam CH, — [25]

12a,

oleanane-28(13)-lactone

glucopyranosyl-23, 16a, 23a -tetrahydroxy-

T Glc %R B-D-Glucopyranosyl; GlcA 7~ D-Glucuronicacid; Ara 3% 7~ a-L-Arabinopyranosyl; Rha 37K a-L-Rhamnopyranosyl; Xyl

#IR B-D-Xylopyrano-syl; Api &7~ 3-D-Apiofuranosyl; Gen ( Gentiobiosyl) # 7~ Glc6-Glc; Lam (Laminaribiosyl) %7~ Gle3-Gle.
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