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Abstract: Saponins are important components in traditional Chinese medicine (TCM) with significant
biological activities, which could be divided into triterpenoid saponins and steroidal saponins according to
structures of the aglycone skeletons.  This article reviews the in vivo metabolic pathways of some typical natural
saponins such as ginsenosides, licorice saponins, saikosaponins, timosaponins and diosgenin glycosides.
Saponins often show poor absorbance after oral administration. The in vivo metabolism of saponins generally
contain two steps.  These compounds usually undergo hydrolysis in stomach and gut. Then they are absorbed
into blood and metabolized in liver. The secondary glycosides and the aglycones produced in gastrointestinal
tract often show higher bioavailability and better bioactivity, while downstream metabolites in liver are mainly
produced by phase | metabolism.  Clarification of the in vivo metabolism of bioactive saponins is helpful for the
understanding of the effective ingredientsin TCM, as well as the discovery of new drugs from natural products.

Key words: traditional Chinese medicine; triterpenoid saponins; steroidal saponins; in vivo metabolism; gut
bacteria; phase | metabolism
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Figure 1 Proposed metabolic pathways of 20( S)-protopanaxadiol-type ginsenosides (A) and 20( S)-protopanaxatriol-type ginsenosides
(B) in human. The metabolites in brackets are proposed metabolic intermediates, which were not measured in human plasma or human

urine
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Tablel Bacteria strainsinvolved in the intestinal metabolism of ginsenosides. G-: Ginsenoside

Ginsenoside Strain

Metabolite

G-Rbl Eubacterium sp. A-44'*2 Bifidobacterium sp.[**!, Sreptococcus sp.[*

Fusobacterium sp. K-60™

Bifidobacterium sp. Int57!*, Bifidobacterium sp. SJ3M*!

Aspergillus usamii ™, Lactobacillus delbrueckii 1*4

Bifidobacterium sp. SH5!*
G-Rc Bifidobacterium sp. K-103*%, Eubacterium sp. A-441%
Bacteroides sp. HJ-15!*%, Bifidobacterium sp. K-506!*

G-R3 Bacteroides sp.!*”), Bifidobacterium sp.!*”), Eubacterium sp.!*")

Fusobacterium sp.!*")
G-Re Prevotella oralis!*®, Bifidobacterium sp. K-103[#!

Bifidobacterium sp. K-525*8 Bacteroides sp. HJ15!"@, Aspergillus niger ¥, Leuconostoc

paramesenteroides™

Bacteroides sp. JY 6!*¢!
Fusobacterium sp. K-60!¢!

Bifidobacterium sp. Int57!*, Bifidobacterium sp. SJ32!*4, Aspergillus niger

Aspergillus usamii ™, Bifidobacterium sp. SH5!*4

G-Rd—Compound K
Gypenoside XV Il1—Compound K
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Figure 3 Proposed metabolic pathways of saikosaponian d (SSd), prosaikogenin G (PSG) and saikogenin G (SGG) in rat liver.
Metabolic reaction that can not be catalyzed by rat liver microsomes is shown in dashed arrow
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