Kor. J. Appl. Microbiol. Bioeng.
Vol. 17, Ne. 2, 126-130 (1989)

Enzymatic Properties of the Convertible Enzyme of Ginseng Saponin
Produced from Rhizopus japonicus

Kim, Sang-Dal" and Jung-Hwn Seu’

'Department of Applied Microbiology, Yeungnam University, Kyungsan 713-749, Korea
2Department of Microbiology, Kyungpook National University, Taegu 702-701, Korea

In 14 kinds of ginsenosides in ginseng saponin, ginsenoside Rb, is contained the most abundantly.
But ginsenoside Rd which is similar to ginsenoside Rb, in structure, was known to be superior to gin-
senoside Rb, pharmaceutically. The convertible enzyme which can transform ginsenoside Rb, to
ginsenoside Rd specifically among ginseng saponin, was purified homogeneously from Rhizopus
Japonicus. The optimal pH for the action of the enzyme was pH 4.8 to 5.0, and optimal temperature
was 45°C. The enzyme was stable in the range of pH 4.0 to 9.0, and the half activity of enzyme was
remained by the thermal treatment at 60°C for 2 hours. The enzyme activity was enhanced by addi-
tion of Mn?* or Fe**, though inhibited by EDTA or o-phenanthroline. On the substrate specificity,
the enzyme was. able to hydrolyze gentiobiose, cellobiose, amygdalin and prunasin, but not to hy-
drolyze any other kinds of ginsenosides besides ginsenoside Rb,. Km values of the enzyme for gin-
senoside Rb,, gentiobiose and amygdalin were 5.0mM, 4.8mM and 3.7mM, respectively.
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Fig. 1. Effect of pH and temperature on the enzyme ac-
tivity,
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Fig. 2. pH and thermal stability of the enzyme.
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Table 1. Effect of metal salts on the enzyme reaction,
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Table 3. Substrate specificity of the enzyme on sugars.

Metal Relative Metal Relative
salts activity {%) salts activity (%)
MnSO, 187.7 MaS0, 92.3

FeCls 153.8 BaCl, 84.6

CoCl, 138.5 LiCl 84.6

ZnCl, 123.1 SnCl, 69.2
NayMoO, 1154 HgCl, 61.5

AlClg 107.7 CuS0, 53.8

CaCl, 96.2 AgNO; 30.7

none 100.0

Table 2. Effect of some enzyme inhibitors on the en-
zyme reaction.

Remaining
Inhibitors activity (%)
1.0mM 0.1mM
Thiourea 70.6 92.2
SDS 84.3 100
e-Amino-n-caproic acid 80.4 100
EDTA-2Na 62.7 84.3
o-phenanthroline* 62.7 96.0
L-cysteine 76.5 105.9
Sodium fluoride 98.0 92.2
2,4-DNP 94.1 100
p-CMB 88.2 92.2
Sodium azide 101.9 92.2
Iodo acetate 98.0 100
H,0 100.0 100.0

* soluble in 20% EtOH
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Maltose a-14 0
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Cellobiose p-14 83.3
Gentiobiose £-1.6 233.3
Sucrose a-1.2 0
Turanose a-1.3 0
Melibiose a-1.6 0
Lactose p-14 0
Maltotriose a-14 0
Isomaltotriose a-1.6 0
Raffinose 0
Stachyose 0
Total saponin 100.0
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Table 4. Substrate specificity of the enzyme on glycosi-

des.

Glycosides Relative activity (%)
Methyl- -glucoside 0
Methyl- -glucoside 14
Arbutin 100
Salicin 114
ONPG 55
PNPG 157
Prunasin 1117
Amygdalin 3571
Stevioside 0
Digitonin* 0
Digitonin* 0
Digoxin* 0
Triol-saponin 0
Diol-saponin 100
Total saponin 71

*Soluble in 20% MeOH
ONPG: o-Nitrophenyl- -galactoside
PNPG: p-Nitrophenyl- -galactoside

Table 5. Kinetics of the enzyme for various substrates.

Substrates K V az®
Amygdalin 3.77 4.55 (mM)
Gentiobiose 4.8 0.67
Saponin (Total) 5.0 0.3
Saponin{Rep 5.0 0.33
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