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Abstract] The chemical composition and stabilities of the purified ginseng invertase were investi-
gated. The purified enzyme was found to be a glycoprotein composed of 80.2% protein and 19.7% total
sugar. The protein component of the enzyme was composed of acidic amino acid (9.3%), basic amino acid
(48.9%), nonpolar amino acid (21.4%), polar amino acid (20.4%) and 6.1% S-containing amino acid. It
showed especially high contents of histidine and serine. The enzyme was inactivated almost completely by
the treatment with some proteases (papain, pepsin, trypsin, pancreatin  and microbial alkaline protease)
and protein denaturants (8M urea and 6M guanidine-HCD), but not with glycosidase (e-amylase. g-am-
ylaze, glcoamylase and cellulase). Monosaccharides such as glucose, fructose, galactose and man-
nose did not exert any influence on the enzyme activity. The activity of the enzyme was inhibited by Ag+,
Mn2+, Hg?+, Zn2+ and A13+, whereas Ca®*, Mg2+ Ba?+ and Fe3+ gave rather activating effects on the
enzyme activity. The enzyme was relatively stable in the pH range of pH 6 and 8, and at the temperatures
below 35°C.
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Table 1. Chemical Composition of the purified invertase

Components Contents (%)
Protein 80.2
Total sugar 19.7

*Each value is the average of 3 times analysis.

Table 2. Amino acid analysis of the purified invertase

Amino Assumed Amino Assumed
acids composition acids composition
(n mole) (n mole)

Asp 5.41 Pro 3.28
Glu 2.15 Phe 1.27
Lys 2.41 Met 3.03
Arg 1.72 Gly 1.44
His 35.58 Ser 9.87
Ala 1.80 Thr 1.13
Val 287  5Cys 1.90
Leu 2.66 Tyr 2.22
Ile 1.33

Hydrolyzed temperature, 105°C; Buffer flow rate, 45.0
mi/r; Ninhydrin flow rate, 35.0 mi{/hrColumn size,
6.0x200.0 mm; pH range, pH 3.2 to 10.0; Wavelength,
570 nm, 440 nm; Injection volume, 40 /.
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Table 3. Effects of glycosidase on purified invertase ac-

tivity
Glycosidase Relative activity (%)
None 100.0
a-Amylase 107.1
B -Amylase 92.7
Glucoamylase 78.6
Cellulase 100.0

Invertase 9

R 23

Table 4. Effect of protease on purified invertase activity,

Protease Relative activity (%)
Neone 100.0

Papain 34.6

Pepsin 7.7
Trypsin —_
Pancreatin -

M_.A. Protease* 15.3

The reaction mixture conisted of 0.3 m/ enzyme and 0.15
m! glycosidase (1.0%). The mixture were incubated at
37°C for 4 hr and then remaining activities were measur-
ed in the presence of 0.2 m/ sucrose as substrate in 0.5 m/
acetate buffer (0.2M, pH 4.7) at 37 °C for 30 min.
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The reaction mixture consisted of 0.3 m/ enzyme and 0.15
m! protease (1.0%). The mixture were incubated at 37 °C
for 4 hr and then remaining activities were measured in
the presence of 0.2 m!/ sucrose as substrate in 0.5 m/
acetate buffer (0.2M, pH 4.7) at 37 °C for 30 min.

Table 5. Effect of protein denaturants on purified inver-
tase activity.

Protein Relative activity (%)
denaturants Treated with After dialysis
denaturants
None 100.0 100.0
Urea (8M) 34.6 83.3
Guanidine-
HCI(6M) 15.3 59.6

The reaction mixture consisted of 0.3 m/ enzyme and 0.15
m! protein denaturants. The mixture were standing at
room temperature for 4 hr or stnding at room temperature
for 4 hr after dialysis against deionized water at 5 °C for 24
hr and then remaining activities were measured in the
presence of 0.2 m/ sucrose as substrate in 0.5 m/ acetate
buffer (0.2M, pH 4.7) at 37 °C for 30 min.
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Table 6. Effects of monosaccharides on purified invertase
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Table 7. Effects of metal ions on purified invertase activi-

activity, ty.
Monosaccharides Relative activity (%)
Relative Relative
None 100.0 Metals activity (%)~ Mietals activity (%)
D-Glucose 107.2
D-Fructose 98.0 None 100.0 CaCly 94.8
D-Galactose 98.0 KCl 94.8 HgCl, 68.4
D-Monnose 125.3 NaCl 94.8 CuClg 105.4
AgNO; 63.2 BaCl, 137.0
The activities were measured in the presence of 0.3 m/ en- CaCl, 126.4 Cdcl, 105.4
zyme, 0.15 m/ monosaccharide (0.01M) and 0.2 ml MgCl, 126.4 FeCl, 152.8
sucrose in 0.5 m/ acetate buffer (0.2M, pH 4.7) at 37 °C for MnCl, 63.2 AICl, 89.6
30 min. SnCl, 105.4 Zn(NOs), 79.0
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Fig. 2. Thermal stabilities of purified invertase. Enzyme
activity were measured in the presence of sucrose
as substrate in 0.2M acetate buffer (pH 4.7). The
maximum activity was expressed as 100%.
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