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Abstract [

_ An invertase (EC 3.2.1.26) was extracted from Korean giseng (Panax ginseng C.A. Meyer)

with distilled water. The ginseng invertase was purificd about 62.6 folds purified by procedures including
ammonium sulfate fractionation, DEAE-cellulofine chromatography and gel-filtrations through Sephadex

(5-75 and the recovery of enzyme activity was 11.

Y%. The homogeneity of the purified enzyme was proved

by polyacrylamide gel disc electrophoresis. The purified enzyme was divided into two different subunits
by treating with a mixture of SDS and 2-mercaptoethanol, and the molecular weight of the large subunit
was estimated to be 116,000 and that of the small one to be 14,000, The optimal pH and temperature of
the enzyme were pH 6 and 45 °C, respectively. The enzyme hydrolyzed specifically the hydrolyzation of

the

-fructofuranosides such as sucrose, raffinose and inulin. The Km values of the enzyme for sucrose

and raffinose were determined to be 0.85 and 0.6 mM, respectively.
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Fig. 1. Elution profile of invertase from column (1.8 x
90.0 cm) of regelfiltration by Sephadex G-75. Elu-
tion was achieved with 0.01 M phosphate buffer
(pH 7.0). The flow rate was approximately 6
m!/hr and fractions of 3.0 m/ each were collected.
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Fig. 2. Electrophoretogram on polyacrylamide gel disc
and densitogram of purified invertase. Gel concen-
tration, 7.5% polyacrylamide; buffer, tris-glycine
buffer (pH 8.3); current, 3 mA/column; loading
amount, 100 4/ (99.5ug protein); staining sol., co
omassie brilliant blue 250B (0.25%); destaining
sol, 5% MeOH-7% HAC; wavelength, 550 mn;
slit, 5x 3 mm.
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Table 1. Summary of purification procedures of invertase from Panax ginseng C.A. Meyer

Procedure Total Totzal Specific activity Total Recovery of Purification
Volume protein (units/mg protein) activity activity fold
(mf) (mg) (units) (%)
Crude extract 2900.0 1963.3 0.11 223.3 (100.0) (1.0)
Crude invertase 142.5 67.3 2.03 136.5 61.1 18.5
DEAE-cellulofine 233.5 10.1 4.44 44.8 20.1 40.4
Sephadex G-75
regel filtration 41.0 5.1 6.78 34.6 15.5 61.6
Streptomycin sulfate 36.0 3.6 6.89 24.8 11.1 62.6
Ginseng roots (2 Kg) were used as the starting materials.
For experimental details, see the method.
(A) A purified invertase
B: purified invertase with -
SDS and 2-mercaptoethanol SX 1001
L\—-———— = Purified invertase
50
3.10 ‘g 101 BS% bumi
Subunit-1 valbumin .
®) 5 u Chymotrypsinogen
=
3 1 Subunit-2 A
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Fig. 3. High performance liquid chromatogram of puri-
fied invertase. Column, MicroPak TSK 3000 SW
(7.5 x300.0mm); sotvent, 0.1M phosphate buffer
(pH 7.0); flow rate, 1.5 mi{/min; chart speed, 1.0
cm/min; detection, UV-50, 280 nm; injection
volume, 10 /(A 9.95 ug protein, B: 15.92 ug pro-
tein).
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Fig. 4. Graphic determination of the molecular weights of
purified invertase by HPLC. Column, MicroPak
TSK 3000 SW(7.5x300.0mm); solvent, 0.1M
phosphate buffer (pH 7.0); flow rate, 1.5 m!/min;
chart speed, 1.0 cm/min; detection, UV-50,
280nm; marker protein were bhovine serum
albumin (MW 67,000), ovalbumin (MW 43,000)

and chymotrypsinogen A (MW 25,000).
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Fig. 5. UV absorption spectra of invertase was purified
by treated with streptomycin sulfate.
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Fig. 6. Effects of pH on the activity of purified invertase.
Enzyme activity were measured in the presence of
sucrose as substrate in 0.2M acetate buffer (pH 3-
5), 0.2M phosphate buffer (pH 6-8) and 0.2M car-
bonate buffer (pH 9-10). The maximum activity

was expressed as 100%.

7 8 9 10

73} Fig, 6l 49} o] 3

OI‘E’ K1m15’°] _‘ﬂ._x_?ﬂ‘ =®=
4k invertase ¢ 3‘1 2 pHb5,0 Role ohis
07 olgx Aol v} mF L] A HL A
Al invertase ¢} th2 4F invertase 7} Al o]
U7l wigel eolulrl F&Foh, g, A4l inver-
tase 2] BR-&% % 0, 15, 25, 35, 45, 53, 60,
80CH 7+ wefstel E484E S Are
Fig, 7ol 42} 7ro] 45CellA =25 % viepugl

=
=
L=

A

=

okt
Ha
o
v
- 1%
=
£
o
R3

100.0
g
&
-
o
50.04
2 00 o
@
a7

0 15 25 35 45 5560 80
Temperature (°C)

Fig. 7. Effects of temperature on the activity 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 ex-
pressed as 100%.

Table 2. Comparision of substrate specificity of purified
invertase activity

Substrate gciliitilt‘;?%) Substrate Ecili?/tiltvyf%)
Sucrose 100.0 Inulin(inulin type) 100.0
Trehalose 49.8 Starch(soluble) 25.1
Maltose 49.8 Glycogen 25.1
Lactose 25.1 Cellulose —
Cellobiose 25.1 Xylan 12.4

Melibiose 25.1

Raffinose 124.8

The activities were measured in the presence of 0.3 m/en-
zyme and 0.2 m/ given substrate in 0.5 m/ acetatate buffer
(0.2M, pH 4.7) at 37 °C for 30 min. each substrate was us-
ed at 0.2 M except polysaccharide whose concentration
was 2.0%.
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