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Effects of Varying the Concentration of Energy
Yielding Nutrients on Nitrogen Balance and
Body Composition of the Growing Rats

Y.K. Chang and 1.K. Han**

Dept. of Home Economics, College of Education, Hanyang University
=ABSTRACT =

In order to investigate the utilization efficiency of dietary protein in the rat body and
effects of dietary fat on its protein metabolism, 51 Sprague-Dawly rats of 6 weeks old
weighing approximately 106g were subjected to feeding trials for 4 weeks and then subseq-
uently to metabolic trials for 3 weeks using six different diets composed of three different
levels of protein (10%, 20% and 30%) with low (20%) and high (40%) fat content for each
protein level, total energy being fixed at 4000 Kcal/Kg by addition of an appropriate amount
of carbohydrate, and the following results were obtained.

1) The body weight gain increased in the low fat diets with increasing protein level
whereas it decreased in the high fat diets. Food efficiency also increased in the low fat
diets with increasing protein level, but no deffinitive trend was observed in the high fat
diets. The protein efficiency was generally higher at low protein level and tended to
decrease as the protein level increased, regardless of the amount of fat intake.

2) As the protein level was increasing, digestibility of dry matters and carbohydrate were
decreasing whereas that of protein was slightly increasing. On the other hand, digestibility
of fat was always very high regardless of the amounts of dietary protein and fat.

3) The gross energy intake was affected both by protein and fat contents in the diets: The

energy métaholism efficiency was decreasing with increasing protein level and at the
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same protein level the energy utilization was considerably higher in the low fat diets

than in the high fat.

4) From the above-mentioned experimental results it may be concluded that the best formula
of diet for growing rats is probably composed of 20% protein, 20% fat and 60%

carbohydrate.
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AF 65 Ha FF A Fe] 1056g 5+ Sprague-
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1D AW Az ulF(LPLO)=Protein 10%+0il

Initial body composition & <7

20%

2) Awud 3z uF(LPHO) =Protein 10%+0il
40%

3) F9w A == 9-F(MPLO)=Protein 20%+0il
20%

&) S99 3x 97 (MPHO)=Protein 20%+0il
40% ‘ :

5) w2 =8 (HPLO)=Protein 30%+0il
20%

6) Zetwd wA w7 (HPHO)=Protein 30%+0il
40%
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Table 1, Formula and chemical composition of experimental diets (%)
Ingredients or Treatment
Chemical
Composition LPLO LPHO MPLO MPHO HPLO HPHO
Ingredients
Casein! 9.9 9.9 19.8 19.8 29.6 29.6
oil* 8.7 17.3 8.7 17.3 8.7 17.3
Starch® 69.7 47.8 58.8 36.8 47.8 25.3
Glucose 7.0 7.0 7.0 7.0 7.0 7.0
Methionine 0.2 0.2 0.2 0.2 0.2 0.2
Lysine 0.2 0.2 0.2 0.2 0.2 0.2
Cellulose? 0.0 13.3 1.0 4.4 2.2 16,1
Vitamin Mix.? 0.3 0.3 0.3 0.3 0.3 0.3
Mineral Mix.* 4.0 4.0 4.0 4.0 4.0 4,0
Chemical
Composition
Moisture 10.06 8.01 9.47 7.53 9.14 7.10
Crude Protein 9. 55 9.38 17.76 17.79 26. 68 26.45
Crude Fat 8.36 16.25 8.34 16. 37 8.43 16.77
Crude Fiber 1.48 9. 96 1.49 11.34 2.95 12.64
Crude Ash 3,08 3.13 3.56 3.49 5.02 3.28
NFE 67.47 53.27 59. 38 43.48 47.78 33.76
Ca 0.75 0.74 0. 74 0.72 0.76 0.73
P 0.39 0.33 0.38 0.40 0.45 0.45
ME (Kcal/Kg) 4000.0 4000.0 4000.0 4000.0 4000.0 4000.0

» Energy values used were: Corn starch: 3650Kcal/Kg, Casein: 4051Kcal/Kg,*? Soybean oil: 9240Kcal/

Kg, 149

2 Cellulose: Alphacellulose, sigma chemical company

® Vitamin mixture (in IU or milligrams per gram of mixture):
HC1,

400IU; thiamin. HC1, 5; riboflavin, 5;
4 Mineral mixture (%): NaCl,

CaCQ,,
0. 004; CH,;COOZn-2H,0, 0.049:

Pyridoxine.
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.0, 23.28

K,HPO,,

7.6

CaHPO,-2H,0,
MnSO0,-5H,0, 0.196: KI,

Vitamin A, 5000IU; Vitamin D,,
0.5; Cyanocobalamin, 5meg; niacin, 30;
Choline, 5; folic acid, 0.5; calciumpantothenate, 5; Vitamin K, 0, 2; ascorbic acid, 50:

10.64; K,CH;0,-H
16.10; Mg(OH),-5H,0, 5,56; FeCsH;0;, 1.58; CuSO0,-5H,0, 0.0196;
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Weight gain, food intake, food efficiency ratio and protein efficiency ratio as affected by

Treatments
Items

LPLO LPHO MPLO MPHO HPLO HPHO
Initial wt.(g) 103.0 167.0 107.5 106. 0 196.0 104. 0
Final wt.(g) 227.0 248, 0 257.0 230.5 206. 7 233.1
Weight gain*(g) 124, 0° 141, 2P 149, 0P 124, 5° 154,72 129, 12®
Food intake*(g) 575. 020 566. 12® 631. 3° 530, 0ab 581, 22® 507. 8°
Food efficiency ratio. 0,22 0.25 0.24 0.23 0.27 0.25
Protein efficiency .2.26 2. 66 1.33 1.32 1.00

ratio

0. 96

* Different superscripts are statistically different at 5 percent level of probability.
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Table 3. Digestibility of experimental diets (%)

Digestibility*
Treatments
Dry matter Crude protein Crude fat Total carbohydrate
LPLO 96.132 89, 912¢ 98,78 98, 70%
LPHO 80.93° 86. 702 96.77° 77. 38"
MPLO 94, 462 93, 72% 98, 222 96, 0124
MPHO 80, 05° 87.082 97. 032¢ 73.98°
HPLO 93, 88* 95, 31° 98. 952 94. 998
HPHO 80. 00° 92, 81b¢ 98. 102¢ 67. 54¢

* Different superscripts are statistically different at 5 percent level of probability.

Table 4. Effect of level of dietary protein and oil on nitrogen balance and nitrogen retention of rats

Treatments
Items
LPLO LPHO MPLO MPHO HPLO HPHO
Nitrogen intake 258.1 290.9 594.7 457. 4 700.7 719. 4
(mg/day)
Fecal Nitrogen 25.3 38.4 37.9 58.7 33.1 52.5
(mg/day)
Digested Nitrogen 232.8 252.5 556. 8 398.7 667.7 666. 9
(mg/day)
Urinary Nitrogen 16.3 16,4 48.0 38.4 82.3 57.0
(mg/day)
Nitrogen balance 216.5 236.1 598.8 360. 3 585, 3 609. 9
(mg/day)
Nitrogen retention  83.9 81.2 85. 6 78.8 83.5 84.8
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Table 5. Distribution of food energy at differing dietary protein and oil levels (Kcal/day)

Treatments
Items . -
LPLO LPHO MPLO MPHO HPLO HPHO
Gross energy intake 74.26 92. 66 88.05 76. 98 74. 21 85. 86
Fecal energy 1,97 15,00 3.64 12,43 3.7 . 14,07
Digestible energy 72,29 77.66 84. 41 64. 55 70. 51 72.79
Urinary energy 0,33 0.33 0.61 0.53 0.92 0.69
Metabolizable energy 71,96 77.33 83,80 64.02 . 69.59 72.10
% of GE (%) 96. 90 83. 45 95.17 83.16 93.77 83. 01
Table ¢. Change in body composition (%)
Nutrionts {f(‘)ﬁ?gs?ggz Final body composition
’ LPLO LPHO MPLO MPHO HPLO HPHO
Moisture 73.8 64. 3 66. 0 63.9 69.0 67.5 69. 4
C. Protein 18.3 22.0 21.5 20,7 20.3 20, 3 21.6
C. Fat 4.9 10.3 8 9.6 8.3 8.1 4.9
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