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ABSTRACT

Effects of energy restriction at different ages and body
weights on body composition and energy metabolism in
growing rats have been investigated Fifty- male
Sprague-Dawley rats were divided into six groups:
group [a involved 10 rats and the other groups each 8
rats. The mean body weight of la~b, la~b and Illa~b
fed high energy level(HEL; 45¢ -kg™™-d") during
feeding periods have been reached 65g, 115¢ and 165¢
respectively, and then carcass composition of each
control group(la, [la and [Oa) was determined On the
other hand, the expermental groups(lb, IIb and IIIb) were
fed with low energy level diet(LEL: 34g - kg™ - d™) for
10 days. The crude protelfi of high and low energy
levels of diets were 11.3% and 15.0%, respectively.
During feeding of LEL, total body water of Iallb and
[Ob has been increased to 84g, 137g and 14.3g, total
body ash increased to 0.7g, 1.0g and 1.1g, and total body
protein increased to 3.2g, 55g and 6.6g, respectively, but
total body fat of Ib and IIb decreased to 08¢ and 05g,
[Ib increased to 3.0g. The intake of metabolizable energy
of HEL and LEL were 758k] and 573k] per metabolic
body weight per day, the energy deposited for body
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protein of Ib, IIb and IIb were 56kJ, 67k] and 58k]. The
energy deposited for body fat of Ib and IIb decreased by
24k] and 11kJ. but IlIb increased by 30k], and the daily
heat production decreased by 10% with increasing of
ages body weights.
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Table 1. Composition of experimental diets(g/kg)

Ingredients Energy level
Low High

Casein 148 111
DL-Methionine 8 6
Corn starch 574 613
Sucrose 100 100
Cellulose 40 40
Corn oil 50 50
Vitamin-Mix! 20 20
Mineral-Mix? 60 60

! Vitamin mix. (20 g/kg diet) contained:
Vit.A, 5000 [U; vitDs 500 IU; vitE, 50 mg:
vitKs 1 mg: vitByHCI, 20 mg: vitBz, 20 mg:
vitB¢HC], 10mg; calcium pantothenate, 50 mg:
nicotinic acid 50 mg: cholin chloride, 1000 mg;
folic acid, 2 mg; inositol, 100 mg:
p-aminobenzoic acid, 100 mg; vitBy2 30 g
biotin, 200 #g. sucrose powdered to make 20 g
? Mineral mix. (60 g/kg diet) contained:
CaCOs, 15g; Cas(POd):, 14g; K:HPQu(sicc), 10 g
NaCl, 8 g: NazHPOu(sicc.), 7 g MgSO7H0, 5 g;
Fe-citrate, 0.48 g: MnSO44H:0, 0.45 g:
ZnCQs, 0.04 g; CuSO(5H0, 0.0195 g
KJ, 0.0005 g; NaF, 0.010 g
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Table 2. The change of body weight during experimental period.

Group Ia b Ila IIb Illa b
Energy level H/- H/L H/- H/AL H/-
Number of rats (n) 10 8 8 8 8 8
Feeding period (d) 8/- 8/10 24/- 24/10 37/- 37/10
Grouping Mean 64.9 65.1 65.0 65.0 64.9 64.9
(g) SD 38 26 27 2.7 30 31
Change of diet Mean 65.1 1140 168.3
(g) SD 26 5.3 9.2
Final body weight Mean 649 75.2 1144 1328 168.6 190.5
(g) SD 38 36 5.6 72 104 10.2
Carcass weight Mean 612 727 109.0 129.3 161.5 185.2
(g) SD 35 34 5.0 6.8 98 105

Table 3. Feed intake, body weight gain and feed conversion of growing rats”

Group Ia Ib JIE) b {lla IIIb

Range of body weight (g) 56-65 65-73 65-114 114-123 114-168 168-184

Energy level High Low High Low High Low
Number of rats(n) 10 8 8 8 8 8
Feeding priod (d) 4 10 10 10 16 13

Feed intake = Mean 529" 453 704 696 10.00° 9.18°
(g/d) SD 0.22 0.13 0.26 0.26 0.45 0.37
Weight gain  Mean 213*  1.00° 308 178 419 223
(g/d) SD 0.28 0.19 0.22 0.34 0.33 0.34

Feed intake/

Weight gain  Mean 253" 464° 229"  401° 240 420°
(g/g) SD 0.31 0.77 0.11 060 0.09 0.62

D values with different alphabet within a row were significant
different at p<0.05
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Table 4. Chemical composition in growing rat”

Group Ia Ib lla IIb Illa IIIb
Number of rats(n) 10 8 8 8 8 8
Energy level H/- H/L H/- H/L H/- H/L
Feeding period(d) 8/- 8/10 24/- 24/10 37/- 37/10
Moisture Mean 71.06" 71.48* 6852® 6852° 66.61° 65.76°
(%) SD 0.58 0.59 0.56 1.13 1.03 1.17
Crude ash Mean 389 4.29 371 389 353 367
(%) SD 0.08 0.19 0.12 0.10 0.08 007
Crude fat Mean 47" 2.85° 7.76° 6.14° 9.89¢ 9.79"
(%) SD 0.56 0.75 081 1.24 1.21 1.48
Crude protein Mean 1883 2023° 1896° 2049 1884* 19.96°
(%) SD 0.33 0.37 0.41 022 0.25 0.42

Y Values with different alphabet within a row were significant different at p<0.05

Table 5. Deposition of chemical components in growing rats!

Group Ib IIb IIb IIa Illa
Range of body weight (g) 65-73 114-123 168-184 65-114 114-168
Energy level Low Low Low High High
Feeding period ) 10 10 10 16 13
Deposition of
Moisture (g) 8.40 13.69 14.30 31.34 32.65
(mg/d) 840° 13692° 1430™ 19594 25124
Crude ash (g) 0.73 097 1.09 1.68 1.64
(mg/d) 73* g7™ 100® 105 126™
Crude fat (g) - 079 -0.50 2.03 5.59 759
(mg/d) -79* -50* 203" 349% 584°
Crude protein (g) 3.18 5.76 657 9.12 69
(mg/d) 318 576° 657° 576° 745°

D values with different alphabet within a row were

significant different at p<0.05
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Table 6. Energy deposited for body fat and body protein, and heat production per

metabolic body weight in growing rats”

Difference Ib-Ia IIb-1la IIIb-IIIa Ila-Ia IMa-Ila
Mean of body weight (g) 68.7 121.2 174.8 85.3 1355
Feeding period (d) 10 10 10 16 13
Energy level Low Low Low High High
ME intake 571 573 574 758 762
(}(J - kg-OJS - d‘l)
Energy deposited for
body fat -24* -11* 30° 88° 103
(k] - kg®®-a™)
body protein 56" 67 58% 87 79"
(k] - kg™ . d™h
Heat Production 539" 517 486" 583° 580"

(k] - kg®®-dh

1 Values with different alphabet within a row were significant different at p<0.05
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