21 6 Vol.21  No.6
2005 11 Chinese Journal of Biotechnology November 2005

Rb,
Purification of a Ginsenoside-Rb; Hydrolase from Helix
Snailase

2 2 1% 1

LIU Xin> CUI Yu* YANG Ling'* and YANG Sheng-Li'

1 116023

2 116027

| Lab of Pharmaceutical Resource Discovery Dalian Institute of Chemical Physics ~ Chinese Academy of Sciences  Dalian 116023 China
2 Department of Microbiology ~Dalian Medical University Dalian 116023 China

DEAE-Sepharose DEAE-Sepharose Sephadex G-100
Rbl SDS-PAGE
SDS-PAGE 4 110 ~ 115 kD Rbl
K, Ve 0.790 mmol/L. 10.192 pumol/min/mg Rb,
Rb, Cy Rd
Rb,
Q556 A 1000-3061 2005 06-0929-05

Abstract Through a combination of twice DEAE chromatography by NaCl stepwise and gradient elution with gel filtration
chromatography a kind of ginsenoside-Rb; hydrolase from crude Helix snailase was separated. The hydrolase was purified to
apparent homogeneity on SDS-PAGE. Tt was estimated that the purified hydrolase was consisted of four identical subunits with a
molecular mass of 110 ~ 115kD by SDS-PAGE and gel filtration chromatography. The K, and V,,, values for ginsenoside-Rb,
were calculated to be 0.790mmol/L and 10.192pmol/ minr mg of protein respectively. The ginsenoside-Rb; hydrolase could

only hydrolyze the glycosidic bond at the Cy, position of ginsenoside-Rb; into ginsenoside-Rd.

Key words ginsenoside-Rb;  biotransformation panaxadiol saponins

Rb, ginsenoside-Rb, Rb, = ginsenoside Rd
panaxadiol saponins PDS Cyp G-Rd —ginsenoside F, G-F, —compound K C-K —
c3 B-D- 20 S protopanaxadiol Ppd **
1 R_bl 56
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compound K

Rb, Rd F, Ppd

Ppd
Rd F, "
20
SE
Rb,
Rb,
1
1.1
CR21G HITACHI
V-530 JASCO
EZ550Q FTS Systems
Class-vp ELSD

Cs 5S¢ 4.6 x 200mm
NH, 10g 4.6 x 300mm

Sephadex G-25 Sephadex G-100 Sephadex G-200

DEAE-Sepharose Pharmacial
SE Rb,
Ppd

Rd C-K
1.2
1.2.1 SE 100mL Tris-
HCI Buffer 0.05mol/LL pH= 8.2

DEAE-Sepharose ©5.0 x

20cm 1500 mL

1500mL

0.35mol/LL NaCl
0.40mol/L NaCl

3mlL/min
0.40mol/L NaCl
Rb, Rb,
0.40mol/L. NaCl
NaCl
0.30mol/L DEAE-Sepharose
$1.2cm x 24cm pH = 8.2 0.05mol/L. Tris-HCl
Buffer ~ 0.30mol/L NaCl

0.35mol/L NaCl
0.40mol/L NaCl

150mL 1ml/min
Rb,
Rb,
1/10 Sephadex-G 100 ¢1.0cm x
100cm 0.3ml/min
Rb,
Rb,
1.2.2
Bradford " 0.5mL
3ml 150mg/mL
15min 595nm
0~45pg
1.2.3 Rb,
0.05mL Rb, 0.1mL 16mg/mL pH=4.5
0. 15mol/L - -
0.65mL pH=4.5 0.15mol/L. 40°C
6min 15min 60001/ min

10min HPLC
min  mg 1pmol Rd 1

Rd

Rb,
1.2.4 HPIC ELSD
Cs Sp 4.6mm x 200mm 0~
15min 30% ~ 70% 15 ~ 30min 30% ~ 5% 30 ~
45min 5% 42.6 ~ 54min Rb, Rd
1.0ml/min

1.2.5 SDS-PAGE
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24cm 0.2mlL/min HPLC Fig.2 SDS-PAGE,
uv 280nm
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2 Fraction number
2.1 1 Sephadex-G100
) Fig. 1 Separation of SE enzyme on G-100 Sephadex column
Sephadex-G100 1
1 Rb,
Table 1 purification of ginsenoside-Rb, hydrolase from snailase
S Total protein Total activity Specific activity Fold yield
P /mg / u/mg of protein /purification /%
Crude enzyme solution 9784.50 3275.28 0.34 1.00 100
DEAE by stepwise elution 44.52 197.66 4.44 13.24 6.03
DEAE-by NaCl gradient elution 4.28 43.80 10.23 30.52 1.34
Sephadex-G100 0.33 15.17 45.25 0.15
1 2 3 4 5 4 6.01
D o 466kD
®
212— L
170— 33
- A 116— =
= 501
76— 3
- \
- 451
- = 53— -
- - 40 : >
- 0 1 2 3 4
- e 00 VelVo
2 SDS 3 G-100

Fig. 2 SDS-PAGE analysis of proteins at

various purification steps
1 snailase 2 protein eluted by DEAE gradient column 3  protein
eluted by DEAE gradient column 4 protein eluted by gel filtration

Fig. 3 Molecular weight determination
by G-100 Sephadex column

2.3

column 5 protein standards. Lineweaver-Burk Fig.4
2.2 Rb, K, Vi 0.790
SDS-PAGE  Sephadex G-100 mmol/L.  10.192 pmol/min/mg pNPG
Fig.3 Rb,
460kD 110 ~ 115kD 4 2.4 Rb,
110 ~ 115kD Rb, Rb,
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Fig. 5 The hydrolysis process of ginsenoside Rb,
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