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Abstract[ JAgmatine iminohydrolase (EC 3.5.3.12) catalyzes the hydrolysis of agmatine into putrescine.
The enzyme seems to be one of the critical enzymes in putrescine biosynthesis. The enzyme was
purified to homogeneity from Panax ginseng C.A. Meyer by combined method of ammonium sulfate
fractionation, DEAE anion exchange column, hydroxyapatite column and agmatine carboxyhexyl Sepha-
rose 4B affinity column. The molecular weight estimated by native pore gadient polyacrylamide gel
electrophoresis was 71,000 dalton , while that estimated by SDS-PAGE was 70,000 dalton , indicating
a monomeric enzyme. The optimal pH and temperature were 9.0 and 37C, respectively. The K,, and
Vmax for agmatine were 8.3 mM and 14.4 nmole/hr, respectively. Heat stability of this enzyme was high.
The enzyme was observed to be inhibited by polyamines such as putrescine, cadaverine, spermidine
and spermine. Especially, putrescine was a potent inhibitor of the purified enzyme. These results suggest
that polyamines could be important in growth regulation of Panax ginseng C.A. Meyer.
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Fig. 1. The profiles of protein and ginseng roots ag-
matine iminohydrolase activity eluted from va-
rious chromatographies. M : optical density : 4
cenzyme activity., A : DEAE-toyopearl ion-ex-
change chromatography, B : Hydroxy-apatite
column chromatography, C:Agmatine-CH-Se-
pharose 4B affinity column chromatography.
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Table 1. Purification of ginseng root agmatine iminohydrolase

Step Total protein  Total activity Specific activity Recovery Purificaion
(mg) (unit) (unit/mg) (%) (fold)
Crude extract 1102.8 746.5 0.68 100 1
(NH,).S0, (30~50%) 187.04 475.1 2.5 63.6 3.8
DEAE-Toyopearl 23.15 201.1 8.7 26.9 12.8
Hydroxy Apatite 0.705 80.4 114.1 10.8 168.5
Agmatine-CH sepharose 0.054 25.1 465.4 3.37 687.4

*A unit of activity is defined as the amount of enzyme catalyzing the production of 1 nmole ammonia from
agmatine per hour.
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Fig. 2. Determination of native molecular weight of
ginseng root agmatine iminohydrolase by na-
tive pore gradient gel electrophoresis. A : Thy-
roglobulin (669 kDa), B : Ferritin (440 kDa), C:
Catalase (232 kDa), D : Lactate dehydrogenase
(140 kDa), E : Bovine serum albumin (6.7 kDa).
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Fig. 3. Determination of molecular weight of ginseng
root agmatine iminohydrolase by SDS-PAGE.
A : phosphorylase b (97 kDa), B : bovine serum
albumin (66 kDa), C : ovalbumin (45kDa), D :
carbonic anhydrase (31 kDa), E : trypsin inhibi-
tor (21 kDa), F: lactoalbumin (14 kDa). Lane 1
represents the purified ginseng root agmatine
iminohydrolase. Lane 2 represents marker pro-
tein.
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Fig. 4. Lineweaver-Burk plot of initial velocities mea-
sured at various concentrations of agmatine,
The purified ginseng root agmatine iminohyd-
rolase enzyme was used.
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Fig. 5. Heat stability of ginseng root agmatine iminoh-
ydrolase. The purified ginseng root agmatine
iminohydrolase was used.

Table 2. Substrate specificity of ginseng root agmatine
iminohydrolase

Substrate Relative activity (%)

Agmatine 100
D-Arginine
L-Arginine
Creatine
Citrullin
Lysine
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Table. 3. Effect of polyamines on ginseng root agma-
tine iminohydrolase activity

Concentration Relative activity

Polyamines (mM) %)
Control 0 100
Putrescine 0.1 43
0.5 40
1 32
5 23
Cadaverine 0.1 69
0.5 61
1 59
5 43
Spermine 0.1 53
0.5 42
1 33
5 29
Spermidine 0.1 83
0.5 66
1 64
5 40

Each data was the mean of three determinants.
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