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Abstract

Succinate dehydrogenase was activated by ethyl acetate exiract from the
methanol extract of white ginseng previously treated with petroleum ether and
ethyl ether to remove all highly nonpolar components, and the residual aqueous
solution from the ethyl acetate extraction. Also, all of the extracted fractions of
red ginseng except the ether extract gave positive results. On the contrary to
some suggestions by other workers that alkaloids of ginseng may enhance the
succinate dehydrogenase activity, our results show that the alkaloids may have

exhibited some inhibitory effect on this enzyme.

The effects of ginseng extracts on the activity of lactate dehydrogenase, alcohol
dehydrogenase, and succinate dehydrogenase were studied by many workers %,
Cho et el. observed that alkaloids of ginseng extract stimulated the activity of
succinate dehydrogenase. On the other hand, Joo et al® observed that saponins
of ginseng extract stimulated the activity of succinate dehydrogenase.

We attempted to study the effect of ginseng extract on the activity of succinate

dehydrogenase partially purified from bovine liver.

Materials and Methods

1. Materials

Six-year old white ginseng was provided by the Central Research Institute, Office
of Monopoly, Korea, and red ginseng was purchased from Office of Monepoly.

2. Methods

Preparation of Succinate Dehydrogenase. Succinate dehydrogenase was prepared

from bovine liver by the method of Keilin and Hartee modified by Bonner®,
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After washing 150 g of fresh tissue with water. the tissue was mixed with phos-
phate buffer(0.02 M, pH 7.4) and sand, and ground well in a mortar. The ground
mixture was centrifuged for 20 minutes at 1500 x g. The supernatant was adjusted
to #H 5.4 while it was kept at 0° to 4°. Immediately after this step, the resulting
suspension was centrifuged to obtain the precipitate. The precipitate was dissolved in
10 m/ of phosphate buffer (0. 1M, pH 7.2). The protein content of the final solution
was (.08 mg/ml.

Fractionation of Ginseng Extract. The same fractions which were prepared for
our works on aminoacyl-t-RNA synthetase were used(see elsewhere in this issue).

Enzyme Assay. Enzyme assay was carried out by the method of Bonner. The
enzyme reaction mixture contained 0.3ml of 0.1 M potassium cyanide, 0.3m/ of
0.01 M potassium ferricyanide, 0.2m/ of 0.2 M sodium citrate, 0.3m/ of enzyme
solution, and 20 4 of ginseng extrat in final volume of 3ml. The phosphate buffer
(#H 7.2) concentration of the enzyme assay mixture was adjusted to 0.1 M. The
control was complete reaction mixture except that ginseng extract was omitted. The

control was used as the blank for measuring the optical density. After the incubation

for 40 minutes at 20° the decrease in optical density of potassium ferricyanide

was measured at 400nm.

Results and Discussion

The effects of ginseng extract on the activity of succinate dehydrogenase is given
in Table I. Data represent the percent increase in activity compared to that of
control. The overall data show that the active components which stimulate the
activity of succinate dehydrogenase are polar substances. We can easily make this
conclusion from the fact that the stimulatory effect of ethyl acetate extract (fraction
W), for white ginseng, is rather low, whereas the aqueous extract of its mother
liquor(fraction Ws_,) has much higher stimulatory effect. On the other hand, all the
fractions of red ginseng extracts except the ether extract have stimulatory effect. It
is specially remarkable that water extract of red ginseng exerts highly stimulatory
effect. Because most of the alkaloids are usually extracted by ethyl ether, fraction R,
of red ginseng should contain much alkaloid. The observation that ether extract of
red ginseng has inhibitory effect on the activity of succinate dehydrognase is cont-

rary to the findings of Cho et al.? Rather, saponins or the other polar substances
are the possible active components, as indicated by Joo et al.¥.
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Table I. The effect of several fractions of ginseng extract on the activity of succinate
dehydrogenase. Data are represented in percent increase of the activity of
enzyme compared to that of control.

White Fraction Wh.0 W, Ws W, Ws Wsea Wiy

Percent increase of —29 —29 —~3.8 +9.7 —4.1 +44.5 -—3.2

Ginseng enzyme activity

Red Fraction Ra.0 R, R: Rs Rs

Percent increase of -+132.3 +150.3 —32,.3 +38.7 +1.2

Ginseng enzyme activity
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