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Metabolism and Body Composition of Rats
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=ABSTRACT =

A series of growing and digestion trials was conducted using Sprague-Dawley weanling
male rats in order to determine the effects of two protein sources. (casein and ISP (isolated
soyprotein) ), three protein levels(10, 20 and 30 %),\and two feeding patterns (ad libitum and
meal feeding) on the growth, protein and energy metabolism, and body composition of
rats. The total energy level of experimental diets was kept constant in 3,600 kcal ME /kg
diet.

The results were as follows :

1) The amount of food intake and the weight gain of meal-fed group were lower than
those of ad libitum group. Though the intake of meal-fed group on 20 and 30 % casein
diet was only 85% of ad libitum group, it was able to gain as much as ad libitum group.

2) There were no significant differences in the food efficiency ratio (FER) and the energy
efficiency (weight gain per 100 kcal GE intake) between ad libitum and meal feeding group;,
The FER and the energy efficiency of 20 and 30 % casein diets of meal-fed group were
greater than those of ad libitum group.

3) Though the gross energy intake (GE), the digestible energy (DE) and the metabolizable
energy (ME) tended to be lower at meal-fed group, the DE/GE and the ME /GE ratios for
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meal-fed group were the same as those for ad libitum,

4) Though meal-fed group fed less amount of nitrogen than ad libitum group, there were

no differences in nitrogen balance and the retention of rats among the treatments. Actually

meal-fed group retained more nitrogen than ad libitam group at the levels of 20 and 30%

dietary protein.

5) After growing and digestion trials, the body composition of rats was constant among
all treatments. Significantly high negative correlation coefficient (r = —0.77) was found be-
tween the body fat content and the body moisture content."

Consequently, this study suggests that meal-fed group on 20 and 309% casein diets has

shown more effective utilization of the ingested food and energy than ad libitum group,

and increasing tendency of weight gain and the body fat deposition. Those influences of

meal feeding pattern in rats were more effective on the casein diet than on the ISP diet.
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Table 1. Formula and chemical composition of experimental diets with casein and isolated soyprotein

(g/100g diet)

Protein source Casein Isolated soy protein 59% Casein
Level { %) 10 20 30 10 20 30 +0.3% Met.

Ingredients :
Casein 11.5 23.0 34.5 0 0 0 5.75
Isolated soyprotein 0 0 0 11.0 22.0 33.0 0
Starch 62.5 50.0 37.0 64.0 52,7 41.4 69.0
Glucose 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Soybean oil 5.0 5.0 5.0 5.0 5.0 5.0 50

a — Cellulose 6.0 7.0 8.5 5.0 5.3 5.6 4.3
Vitamin mixture 1.0 1.0 1.0 1.0 10 1.0 1.0
Mineral mixture ? 4.1 4,0 4.0 4.0 4.0 4.0 4.0
Methionine 0 0 0 0 0 0 0.3
Chemical composition :
Moisture 12.30 11.74 11.29 11.74 10.80 12.59 -
Protein 10.48 20. 02 28.19 10.24 19.30 27.75 -
Fat 2.72 2.97 2.95 3.09 3.71 4.51 —
Ash 3.31 3.50 3.52 3.96 3.89 4.81 -
Fiber 6.52 7.69 8.40 6.62 6.68 6.70 -
GE (kcal /g’ 3.99 412 4.25 3.96 4.16 4.20 -
ME (kcal /kg) 3,556 3,560 3,546 3,591 3,619 3,646 3,564

1) Vitamin mixture (per 100g mixture) : Vitamin A, 50,0001U ; Vitamin Dy, 10,000IU ; Thiamin HCI,
120 mg ; Riboflabin, 400mg ; Pyridoxine HCI], 800mg; Cyanocobalamin, 0.05mg ; Niacin, 600mg ;
Choline, 20,000mg ; Folic acid, 600mg ; PABA, 500mg ; Calcium pantothenate, 500mg ; Inositol, -
600mg ; Vitamin K;, 520mg ; Vitamin E, 500mg ; Ascorbic acid, 3,000mg.

2) Mineral mixture (per 100g mixture) : CaCOQ;, 29.29¢ ; KH,PO,, 34.31g; NaCl, 25.06g ; MgSQ, -
TH,0, 9.98g ; Fe(GH;0;).- 6H,0, 623mg ; CuSO, - 5H,0, 156 mg ; MnSO, - H,0, 121mg; KI,
0.5mg ; (NH,) 6Mo;0, - 4H,0, 2.5mg ; CaHPO, - 2H0, .43 g.

3) Determined by automatic bomb calorimeter.
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Table 5. Body composition of rats fed on different sources and levels of dietary proteins with different

feeding patterns

Protein  Protein Feeding Carcass
source  levels patterns Weight(g) Moist. { % ) Fat ( %) Protein ( %)
Initial 77 71.0 9.8 167
10 ad libitum 270+ 757 62.0 + 1.11 15.8 -+ 159 184-+0.76"""
10 meal fed 216 -+ 16.16 60.9+ 0.88 18.2 + 0.47 1814054
Casein 20 ab libitum 350 4 13.04 60.8 1 1.49 16,8 -+ 2.16 188+ 0,50
20 meal fed 309 + 29.58 59.8+ 0.17 176 + 1.05 190 -+ 0.38
30 ad libitum 341+ 37.37 59,6 + 0.81 205 +0.28 187 + 0.32
30 meal fed 339+ 850 59.6 + 1.76 20.8 + 2.06 18.7 + 0.61
10 ad libitum 191 + 21.10 59.9+ 2.73 20.3 + 2.69 177 +0.60
10 meal fed 153+ 5.75 623+ 1.43 16,6 + 1.47 180 -+ 1.54
ISP 20 ad libitum 279 4 36.60 60.6 + 1.10 17.7 +1.79 196 - 0.24
20 meal fed 234 + 23.03 60.6 -+ 3.45 182 +1.15 16.7 + 0.54
30 ad libitum 335+ 31.08 61.3+ 2.18 17.2 + 3.38 185 -+ 0.67
30 meal fed 225+ 1.32 62.4+ 2.81 15.8 + 3.47 192 + 0,97
LSD, 5% NS NS NS NS

*x+ Mean + S.D,
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