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Abstract

Studies were carried out to elucidate the protein stabilizing effect of ginseng. Malate
dehydrogenase (EC 1.1.1.37) was used as a protein and the rate constant of the enzyme
inactivation was determined under the heat denaturation condition. There was an optimum
pH for the enzyme stability, the rate constant of the enzyme inactivation was minimum
at pH 8.8. The rate constant was increased at lower and higher pH regions than the
optimum pH. The inactivation reaction followed the Arrehnius law and the activation
energy was measured as 36.8Kcal/mole. The reaction rate was not affected by the enzyme
concentration and thus it was assumed to be unimolecular first order reaction. The water
extract of red ginseng decreased the rate constant of Malate dehydrogenase under heat
inactivation condition to stabilize the enzyme activity. Purified ginseng saponin also stabilized
the enzyme against heat inactivation.
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Malate dehydrogenase (EC 1,1,1,37 from pigeon breast muscle), oxalacetic acid, NADH %
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Fig.1. The effect of temperature on the Fig. 2. The effect of pH on the rate
rate constant of malate dehydrogenase constant of malate dehydrogenase in-
inactivation (Inactivation rate constant was mea- activation (50mM DL-malic acid and 0.5mM NAD
sured at the given temperature in 0. 1M sodium was used as the enzyme substrate with 0.1M sodi-
phosphate buffer pH 8.9. DL-malic acid and NAD um phosphate buffer, inactivation rate constant was
was 50mM and 0.5mM respectively with 0.6u enzyme mieasured by the asymptotic regression method de-
in the reaction volume of 3,0ml) scribed in the text. 1.2u of engyme was ured in

the reaction volume of 3ml at 55TC.)
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Fig.3. The effect of pH on the rate
constant of malate dehydrogenase inacti-
vation (The apparent rate constannt of inactivation
was measured against the enzyme ncocentration.
~ Unimolecular first order reaction mechanism may
" be suggested from this data. The apparent rate can-
stant was determined with 50mM DL-malic Jeid
and 0.5mM NAD in 0.1M sodium phosphate buffer
pH 7.6 at 60C.)

Fig.4. The effect of water extract
red ginseng on the stability of malate
dehydrogenase. (0.6u of enzyme was inactivated
in 92mM DL-malic acid and 0. 18mM NAD with 3.0
ml of 0.1IM potassium phosphate buffer pH 7.7 at
65C.)
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Fig.5. The effect of ginseng saponin on the stability of malate
dehydrogenase (The enzyme stock solution was dialyzed 24 hours at 0C  and
diluted. 5044 of the enzyme was added to 2.95ml of 92mM DL-malic acid and 0.28
mM NAD in 0. IM potassium phosphate buffer pH 7.5 and incubated at 65C.)
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