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Biotransformation of Ginseng to Compound K by Aspergzllus oryzae. Bo-Hye Kim, Ju-Hyung Kang,
Sun-Yi Lee, Hyo-Jin Cho, Yeong-Jin Kim, Yun Jin Kim' and Soon-Cheol Ahn*. Department of
Mlcrobzology and Immunology, College of Medicine, Pusan National, University, Busan 602-739, Korea,
"Department of Family Medicine, College of Medicine, Pusan National University, Busan 602-739 — Ginseng
was fermented by Aspergillus oryzae to search metabolites on the basis of increased biological activity
and modified structure. From this research, two biotransformed compounds (WG2-2-1 and WG2-2-2)
were detected and isolated through several chromatographic techniques. WG2-2-2 was confirmed to
biologically active compound K by TLC, HPLC, and mass spectroscopy, while WG2-2-1 was going to
be identified until now. In biological activity, both WG2-2-1 and WG2-2-2 exhibit the cytotoxicity on
PC-3 cells, but WG2-2-2 was more active than WG2-2-1. It is supposed that WG2-2-1 is an inter-
mediate metabolite transforming to final WG2-2-2, compound K.
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Fig. 1. TLC analysis of fermented ginseng by probiotics.
Silica gel 60F;s4 TLC plate; chloroform/MeOH/H>O
(65/35/10, lower phase); BS, Bacillus subtillis only; BS1,
1st fermented ginseng; BS2, 2nd fermented ginseng;
AQ, A. oryzae only; AO1, 1st fermented ginseng; AO2,
nd fermented ginseng; G1, autoclaved ginseng; G2,
unautoclaved ginseng; SCI, 1st fermented ginseng;
SC2, 2nd fermented ginseng; LA, fermented ginseng;
LP, fermented ginseng.
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Fig. 2. Culture profiles of fermented ginseng by A. oryzae KCTC6292.
Silica gel 60F»s4 TLC plate; chloroform/MeCH/H>0 (4/2/1, lower phase)
(A) 5% ginseng, (B) 10% ginseng, (C) 20% ginseng.
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Fig. 3. Quantitative analysis of compound K.
(A) Representative HPLC chromatogram of authentic
ginsenosides as standards. YMC-Pack C18, @6.0x150
mm; A, HO; B, CH;CN; 0-5 min, 30% C, 5-40 min,
30-80% C; 40-50 min, 80% C; 0.5 ml/min. (B) Standard
curve of compound K by HPLC.
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Fig. 4. Cultural profile of undried ginseng by A. oryzae
KCTC6292.
(A) Profiles of compound K and pH during fermenta-
tion of undried ginseng. (B) HPLC of undried ginsengs
fermented by Aspergillus oryzae. YMC-Pack C18, &
6.0x150 mm, 0-5min, 30% CHsCN; 5-40min, 30-80%
CH;CN; 40-50min, 80% CHsCN, 0.5 ml/min. Asterisk
symbol represents a peak of compound K.
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| eluisd with chioroform/MeOH (10/1)

! ]
Crude WG1 Crude WG2 Crude WG3

2m Silica gel column chromatography‘J

eluted with chioroform/MeOry/water (65/35/10)

WG2-1 WG2-2
|
I:Reverse phase column chromatography]
luted with 80% IMeOH

[wez—2-1 | [wez-2-2 (compound 10

Fig. 5. Purification scheme of WG2-2-1 and WG2-2-2 from
fermented undried ginseng.

!

Compound K

Fig. 6. LR-MS spectrum of WG2-2-2 and compound K.
Asterisk symbols represent characteristic fragmented
molecular ion peaks of sample.
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Fig. 7. Cytotoxicity of WG2-2, WG2-2-1 and WG2-2-2 on PC-3

cells.
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