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ABSTRACT

Ginseng and red ginseng have been broadly used as functional foods in Korea. Ginsenosides are main functional components
in the foods but their availability is not the same for everyone because intestinal environments including gut microbiome of them
are different. Some gut bacteria harbor glucosidases which can convert major ginsenosides into minor ginsenosides. From the
idea, bioconversion technologies for ginseng and red ginseng have been developed in industrial fields and academia which aimed
at developing fermented ginseng or red ginseng products which contain increased minor ginsenosides such as Rg3 and compound
K for people who have a difficulty to absorb the major ginsenosides. In this study the research papers on ginsenosides of ginseng
and red ginseng and their bioconversion were partially reviewed.
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Qlite] k] g 821 A AFO]| =+ triterpenoid dammarane
9] H|F(aglycone)F-1-oll glucose, xylose, arabinose 5 =
(glycone)o] AEH Fe)o] vidA F2E 7HA 2 Utk A
HzAtolze] Fz24 EAo| mel protopanaxadiol(PPD),
protopanaxatriol(PPT) 12]3L oleanane AIEZE 1} TH14).
PPD Al¥€l:= Rbl, Rb2, Rb3, Rh2, Rc, Rd, Rg3, F2,
compound Y(CY), compound K(CK) 5°] 1™, PPT A&
o= Re, Rf, Rgl, Rg2, Rhl, F1 5] At} 18|31 oleanane
ALol= Ro 5°] ATKFigure 1)(15, 16).

Qe Ztoll= A FAAe]=2] 90% ©]/d<] Rbl,

OR, OR,
Pro(g’g;::;:: fol Pro(t:g:';::;;riol Ocolillol-iypa Oleanolic acid type
B Ginsenoside R, R, R, R,
Ginsenoside Ra1l -Gic?-'Gle -Glc®-"Ara(p)*- "Xyl
Ginsenoside Ra2 -Glc®-'Gle -GleS-'Ara(f)?-" Xyl
Ginsenoside Ra3 -Gle*-'Gle -GleB-'Glc3- "Xyl
Ginsenoside Rb, -Glc?-'Gle -Glc®-'Gle
Ginsenoside Rb, -Glc-'Gle -Glc®-'Ara(p)
Ginsenoside Rb, -Gic?-'Gle -Gic®- "Xyl
PPD type Ginsenoside Rc -Glic?-'Gle -Glc5-'Ara(f)
Ginsenoside Rd -Glc?-'Gle -Gle
Ginsenoside Rg,* -Glc?-'Gle - -H
Ginsenoside Rh,* -Gle -H
Ginsenoside F, -Glc -Gle
Quinquenoside R1 -Glc?-'Glct-Ac -Glc®-'Glct-Ac
Compound K** -H -Gle
Ginsenoside Re -Glc®-'Rha -Gle
Ginsenoside Rf - -Gle?-'Gle -Gle
Ginsenoside Rg, -Gle -Gle
Ginsenoside Rg, -Glc*-'Rha -H
PPT type
Ginsenoside Rh, -Gle -H
Ginsenoside F1 -H -Gle
Notoginsencside R1 -Gle?-" Xyl -Gle
Notoginsenoside R2 -Gle?-"Xyl -H
Majonoside R2 -Gle?-"Xyl
Ocotillol-type , . .
Pseudoginsenoside F11 -Glc*-'Rha
Oleanolic acid  Ginsenoside Ry -Glc®-'Gle -Gle
type Ginsenoside Rg, -Glc?-'Gle -Glc®-'Gle

Figure 1. Structures of different types of ginsenosides (A), and their classification based on glycosides

attached (B) (Adopted from Kim et al., 2015).
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Figure 2. Ginsenoside metabolism of Rb1 and Rb2 and intestinal microorganisms involved in the metabolism

(Adopted from Kim, 2009).
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Figure 3. Individual differences in saponin degrada-
tion by intestinal microorganisms in Koreans (Adopted
from Ham et al., 2004).
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Table 1. Bioconversion of ginsenoside by lactic acid bacteria (Adopted from Park, 2019).

Strains Transformation pathways References

Lactobacillus brevis Rbl — Rd, gypenoside XVII = F2 — CK (37

Rd — F2 —» CK (38)

Rbl — Rd = F2 — CK (13)
Lactobacillus helveticus Rbl — Rd — Rg3 — Rh2; Re — Rgl — Rhl (39)
Lactobacillus paralimentarius Rbl — Rd, gypenoside XVII = F2 — CK (40)
Lactobacillus pentosus Rbl — Rd, gypenoside XVII — F2 — CK (41)
Lactobacillus plantarum Rbl — Rd (42)

Rb2, Rb3 — Rd (43)
Lactobacillus rhamnosus Rbl — Rd (44)
Leuconostoc citreum Rbl — Rd, gypenoside XVII = F2 — CK (45)
Leuconostoc mesenteroides Rbl — Rg3, Rg5 (46)

Rbl, Rb2 — Rg3; Re — Rgl (47)
Leuconostoc paramesenteroides Rbl — CK (43)
Pediococcus pentosaceus Rbl — Rd — Rg3 — Rh2; Re — Rgl — Rhl 39)

Rbl — Rg3, Rg5

(46)




Domestic red ginseng market size in Korea
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Figure 4. Domestic red ginseng market size in
Korea. Source: Ministry of Food and Drug Safety.
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