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NUTRITIVE STUDIES ON PLANT GUMS ON THE FORMATION
E OF FAT AND GLYCOGEN

(Résumé)
- Hisayoshi IwaATa

Many kinds of plant gums are contained extensively in vegetable foods and
fodders. Their nutritive properties have not, however, been thoroughly investigated
yet, and their nutritive values have been generally considered to be inferior to
those of starches and sugars for every species of animal. Recently Fiirth and
Engel have reported that rats could store only negligible quantity of glycogen
in their livers when fed on the cherry gum or tragant gum.

.The present work has been undertaken to see if any fat and glycogen can
be accumulated in the bodies of rabbits when gum arabic was given to them as
an example of the plant gums, and to determine the amount of each, if any.

1. Material: The gum arabic was taken; its caloric value was 4078 per
gram of organic matter ; it contained 26.02 % of pentosan, 32.14 % of galactan,
7.20 % of uronic anhydride, 37.64 % of carbon, and 0.322 % of nitrogen.

2. Experiments on the Metabolism: Two adult male rabbits were used for
these experiments. The experimental diets for each period were as follows:
The maintenance ration with 20 grams of gum arabic, and the maintenance ration
with 20 grams of starch as a comparison. The income and outgo of carbon and
nitrogen were estimated from the results of analysis of the diet, feces, urine, and
exhaled gas for each respective period. Respiration experiments were made twice
during each period, applying Pettenkofer’s respiration apparatus. It must be
noted here that the formation of methan gas by the rabbits were negligible. The
following is the result:

The amount of carbon and nitrogen remained in the body were recomputed
in terms of the amount of fat based on the data represented by Kohler., Thus, the
average amount of fat accumulated from one kilogram of digested gum (organic
part) was found to be 281 grams, and that of starch 264 grams. The net energy
value, or dynamic energy value, of one gram of digested gum was likewise found
to be 2667 calories, and that of starch 2503. The percentage of net energy
value to the total caloric value of digested gum was found to be 65 %, and that
of starch 61 %.
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3. The. Accumulation of Glycogen and the Composition of Blood: Eleven

male rabbits of medium weight were kept fasting each in a metabolic cage.
'Each animal was armed with a tin belly-band in order to prevent its access to
feces. After a period of fasting either gum arabic or starch was administered to
the amount of 5 grams per kilogram of the body weight into the stomach by an
urethral catheter. The blood samples were obtained from marginal ear veins at
intervals. The blood sugar was analysed by the method of Hagedorn-Jensen,
haemoglobin by Sahli’s haemometer method, and non-protein nitrogen by the
Bang’s micro Kjeldah! method. About 48 hours after the fasting started, each
rabbit was killed and the glycogen contents of .its liver as well as the sartorius
muscle were determined by Pfliiger's method. Five control rabbits were likewise
kept fasting for 48 hours and the same examinations were made as above men-
tioned. The results were as follows:

(a) The amounts of glycogen formed either from the gum or starch were
calculated by subtracting the average amount of glycogen found in the control
rabbits from the amount found in each of the animals receiving starch or glycogen.
There was hardly any noticeable difference between the total amounts of glycogen
formed when either the gum or starch was administered.

(b) Although the amount of non-protein nitrogen and haemoglobin remained
unchanged, that of the total blood sugar was found somewhat increased as the

result of the administration of either the gum or starch.




