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Abstract : Ginsenosides have been regarded as the principal components responsible for the pharmacological and bio-
logical activities of ginseng. Absorption of magjor ginsenosides from the gastrointestinal tract is extremely low, when
ginseng is orally administered. In order to improve absorption and its bioavailability, conversion of major ginsenosides
into more active minor ginsenoside is very much required. Here, we isolated lactic acid bacterium (Lactobacillus brevis
LH8) having B-glucosidase activity from Kimchi. Bioconversion ginsenoside Rd by this bacterium in different tem-
peratures was investigated. The maximum activities of crude enzymes precipitated by ethanol were shown in 30°C and
then gradually decreased. In order to compare the effect of pH, the crude enzymes of L. brevis LH8 were mixed in 20
mM sodium phosphate buffer (pH 3.5 to pH 8.0) and reacted ginsenoside Rd. Ginsenoside Rd was almost hydrolyzed
between pH 6.0 and pH 12.0, but not hydrolyzed under pH 5.0 and above pH 13.0. Ginsenoside Rd was hydrolyzed after
48 h incubation, whereas ginsenoside F2 appeared from 48 h to 72 h, and ginsenoside Rd was amost converted into
compound K after 72 h.

Key words: Lactobacillus brevis LH8, ginsenoside Rd, ginsenoside F2, compound K, conversion

M B 24 Qite] 7P Fadh Fegggros A=Y o,

F2 SFAAA ek 24D, =71l vk 242, gt

2N Panax ginseng C. A. Meyer)S 7} (Araliaceae) 3} gelared) moly)s zAzked g 245 = ol
‘?lﬁ‘}é(Panax) 2Eol Eole thaAl WA SEEREA Aol A 73k S-S veRdinh wieA sitteEe st
2,000 'd HFE] ofrJo}, 2jA|o}E HIF St AlA|o] F-Hol X A 7P B AAECL, AERH FF F

HE DA Qhﬂi A AL ek DA U tempencid RO ol ALl ARSI, Al
AR, AGAE, FALSTE, Bk, Ve S 0 EAske Be YA SRIEES 0 ANe) ynn 92

e

et AEEo] EAS) iR ‘?_’ﬁ“}i‘/] ginsenoside= Ballstodolyt ¥ @& oFa s W33, o5 W i3k
T-Z2A 02 triterpenoid dammarane Z7° glucose, arabi- % Y AR Sol= sennoside= AFSHE F)z-g-o]
nose, xylose, rhamnose 5] &o] A= A vligA| AA T A B-glucosidaseol] ©]3] EaE hAREQ

rhelnanthron~ o} 743 AlelaRe-S UeRl Y, 15450
#5 wmHo| #al Fol= o] ARAE B ola BAGRE rutinG SHF 2 Sulola A YL 1}
o) deyang@imacis S EAE querceting: ol JAA4ET 85

226



Vol. 32, No. 3 (2008)

FH=EE TS

A
A7) 2H4-E el Aoz 887 vl Jod. Qs
2 AQAA] EAske ol2d wigA stE wizbA|
major AREHS] 7R ol 2l3te] THE0]Z minor AR
o] major AR HlEt] S5 oFg 5 WA EX
Holdk §7= VERAT). 3] protopanaxadiold] AFEW ol
&35he A4ALEY Rbl, Rb2, Re Rd 59 tiARaE<]
compound K(20-O-B-D-glucopyranosyl-20(S)-ptotopanaxadiol)
= TEHEE T AES AYS JATFoEN HIF
Fe] Aol ¢kl HeolE =tew, 53] BI6-BL6, HepG2,
K562, 95-D 5 Al Eel £ IS YepAnio)
A7 QIAAFEY compound K2¢] AHekA1E= F2
WAl Bifidobacterium minimum KK-1, B. cholerium
KK-2, B. SP Int57, B. SP', F30]?, Egg¥s mys
of ozl o] FoR oM FrPPxToNA F& widaoF s
E= A8o] o2 & EARC] AU wEbA it 2
ol-§-5t] compound KE oz Aaked

7les ek 22 vl F83 oJoE Aduy

Koo
fru

k

¢

=3 A

e

1Akl AT &

T

<= Fusongoll] 9jste] ARSI,

AN 107 Ao S5kanh 012k Ay

A La)ol| 4] Bojdlo} AL Rd= 2 A7 &
AR5l o™ TLC plate= 60 F-254 Silica gel
plate Merck)S AF&3t13, HPLC 7]17]& Futecs Co.,
Ltd. NS 3000i systems AFE-3}ict.

2. Ginsenoside Rde| £2|

Ginsenoside Rd= C,q column} silica gel 60 column
S ARgSle] <lakel Al o 2 HE] Bt g AL
T 1 g& MeOHol| =<l ¥ WA flash chromatography
system(RP-18; Discover;i@ supelco, ®4.6 mm X 25 cm)=
0|83l acetonitrilez} HPLCE SHTE ©l6do= A2
oA ol#fo} 7-& gradient 2HCE EFITE A2
10% acetonitrile® A2t 2087k 30%% X120 ®
EEFoH, 208X 30E7A1= 30%S FAIAHAL, 304

1'_‘,0[1

Z~of €]k Ginsenoside Rd®] Compound KZ2] 3%k 227
oA 4587IA] 45%= A O Z EHF0H, 4558914 50
BE7IA) 45%% GA8KATE B3 508004 6027 52%
acetonitrileZ SO0 2 EHFAUL, 452 £ 10 ml, &
g © 10 m® WUtk TLC #4S %35} ginsenoside
R&7t $Hrdl B3E52 Zol 749} w53laL 73 &L silica gel
60 column(®5 x 50cm)l TAl F2A1A  CHCLy/MeOH(7:3,
)Rl E3HETE o)A o 2 25 mi¥ EF 3 F ginsenoside
Rd= el el 2Rt 7t s56ke] w7 1d=E ALS-

sk,

i.‘

2

i

3. HR2FH Fikrel 22|

1070 X Gellr =313 wiFA] A 2E Ea<rE 101~10°
3]493l322 MRS agar plated] 100 pl® smeardt 5 30°Cel]
A 24X7F vkl A4S 1005 E2lEkanh e

AHFEL esculin agardPS o]-&3ke] B-glucosidase A

Esculin WS o]&35te] Zx]ol|A] H2]3 B-glucosidase
MRS HiAIE ARg-8te 37°C, 190
HFsiaAnh. gl 4°CollA 15,000 x g=
103 AR gt MEE AASIAL AL o] Wzt
EtOHS #7sted 583 E3AIZ1 § 0°ColA] 408 =51
ES AXZT 9 SHS 4°ColA 10,000 x g= 40%
QAR T A5Ae vy FAES 20 mM sodium
phosphate buffer(pH 8.0)% &38jAA FaihHog ARE3}
ATt

5. Ginsenoside Rde| Z&t

LH8 #5E MRS brothel X 0D, 3t LOSIA wjFat
T 9o 32 F 02 mM
ginsenoside Rde} 1:2 (vv)e] v]E&=
rpmolA 72A17F RESAI T, WS-
TSRS 15 mlY FHslo] 539 FXIFEER
3la2 TLC plateo] &3le] Rde] HetoH= et
&g TLC plates CHCl/MeOH/H,0(65:35:10, v/v, 3}
%) £¢8m= 55 cm AT ¥ 10% H,S0,5 #7-5H
7HdE sl Az

PO xEANG

== il

6. HPLC &4

W] Fashiehd FE80 ks S3 & HPLCS:
ek &3l 0.45 pm membrane filter® o 23}
4802 319tk HPLC 4 columne RP-18(250 4.6

Riley



228 HAYs - A - Az

mm, ID 5 um)<, sample FYIFS 25 ul, °o]FHL
acetonitrile(solvent A)7} &F(solvent B)2| gradient %
AL o839y §45S 1.6 mlmin, UV detector= 203
nmollA] 24319}, Gradient =742 solvent A/solvent B:
15/85, 21/79, 58/42, 90/10, 90/10, 15/85, 15/85; run
time: 0-5, 5-25, 25-70, 70-72, 72-82, 82-84, 84-100 min
2 st
¥n o g
1. B-glucosidase EMTFo| 4
Esculin WS o] &3l FA|o|A #2]gt B-glucosidase
24 71K LH8 #59 16S rRNA sequenceZS NCBIo|
Al BLASTE o]&3le 55% 45539 4sidS vl
A3} Lactobacillus®t 7V =& “F54dS e AThFig. 1).
Lactobacillus genus Wl J—OH AE EE speciesE9] type
strain®] 16S rRNA gene 971X ES& ZAFste] Bioedit
program¥} Clustal X programe ©]-8-3}¢] alignmentdt &
MEGA3 program®© = phylogenetic treeS & & % o]
= % LH8 5% 7k FadAlel U= iesES Al
WH3le] thA] phylogenetic treeE 2HAJ3IATHFE. 1). LHS
a5+ Lactobacillus brevisT Mb588109F 99% 35S
ERlo) H= Lactobacillus brevis LH8Z 545131t}

2. TLC 2M0] 2|8t ginsenoside pattern T=A}

LH8 #5FE MRS brotholA] iﬂ“ Z A3 oA 37°C,
190 rpmollA] O.Dg,, LO=Al MiFe § 28NS A8t
0.2 mM ginsenoside Rd2} A|7F HE 24X 715 728177}

wo L. brevisT M58810
s Strain LHS

L. hammesii AJ632219
L. parabrevis AM158249

o2
L. spicheri AJ534844
. _=EL. acidifarinae AJ632158
= = L. zymae AJ632157
—“: L. diolivoransT AF264701
L. hilgardii M 58821

E s L. buchneriT M58811
= L. parakefiriT AY 026750

_: L. parabuchneri AY026751
L. kefiriT AB024300
] _: L. fructivoransT X76330
L. homohiochii AM113780
. L. lindneriT X95421

L. sanfranciscensisT M58330
L. malefermentans AJS75743

0.01

Fig. 1. Phylogenetic tree based on 16S rRNA gene sequence,
showing the phylogenetic relationships between the
strain LH8 and related Lactobacillus species.
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Fig. 2. TLC analysis of ginsenosides bioconversion at various
reaction times. S is the mixture of ginseng standards.
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Fig. 3. HPLCanalysis of ginsenosides bioconversion. The reaction
time-course conversion of ginsenoside Rd by the crude
enzyme of L. brevis LH8. Incubation times (A, 48 hrs B,
60 hrs C, 72 hrs).
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Fig. 5. Effects of temperature (25°C-60°C) on the conversion of ginsenoside Rd(A) and its relative activity by graph(B).
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