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ABSTRACT

Effect of energy restriction by reducing energy intake and addition of aerobic exercise on
nitrogen (N) balance was studied in non-obese thirteen female students aged 19 to 22 years old.
Six of them were fed in order two experimental diets containing 145 and 175 mg N/kg/day and
low energy as 1.25 times of basal metabolism (BM) for 10 days each. Other seven subjects
performed aerobic exercise (jogging and ergometer exercise) at energy expenditure of about
200 kcal/day during two 10-day experimental periods given low in energy (1.44 times of BM)
and N at intake levels of 145 and 175 mg/kg/day. Calculated energy halance was negative
about 200 to 300 kcal/day in both groups. Means of weight loss during 10 days of experimental
periods were 0.6 to 1.0 kg, not significantly different between two groups or N intake levels in
a group. Both groups were able to establish N balance at two levels of N intake, and N
balances were improved slightly when N intake increased from 145 to 175 mg/kg/day in both
groups. The group exercised in addition to energy restriction achieved more positive N balance
than sedentary group. Combined the results of the present experiment with the previous data
(1987), a significant regression equation in N intake (x) and N balance (y) was calculated and
the figure of 139 mg N/kg BW/day as intersection of the regression line with zero balance was
obtained. N requirement was increased 45% compared with that supplied adequate energy
reported previously (1988). Nutr. Sci. Soy Protein, Jpn. 13, 115-121, 1992.
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Fig.1. Experimental design.
Experimental period
No. of
Group O, © 10 days® 10 days®
subjects
N intake N intake
Food 3 145 mg/kg 175 mg/kg
restricted 3 175 mg/kg 145 mg/kg
Break ——F—F—
4 145 mg/kg 175 mg/kg
Exercise _Tree
3 175 mg/kg 145 mg/kg

aUrine and feces were collected during the last four days of each 10-day

experimental period.

Table 1. Composition of the experimental diets (protein intake 48.9 g/day)
Food We;ght Er];g%y Prcj;ein Nit;(;gen
Bread 35 98 3.5 619
Polished rice with germs 110 390 8.3 1 406
SPI gel 35 46 6.0 1 054
Canned salmon 45 63 10.2 1 647
Chicken 35 37 8.4 1 348
Egg 20 31 2.8 460
Milk 65 39 2.4 368
Potato 50
Sugar 5
Vegetable oil 5
Carrot 55
Cucumber 30
Green asparagus 30
Radish 50
Onion 40 229 7.3 1 166
Tomato 50
Pimento 15
Trefoil 5
Lettuce 70
Grape fruit 110
‘ Shiitake’, dried 1
‘Wakame ¢, dried
Soy sauce 7
Total 639 48.9 5 230
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Table 2. Daily intake of energy, protein and fat in the experimental periods

Grou N Energy Protein Lipids
P mg/ kg/day kcal/ day g/ day g/day
Food restricted 145 1375+ 142" 46.61+4.7 17.3+1.5
(n=6) 175 1406 £138 56.1+6.0 20.3x2.1
Exercise 145 1680+132 45.7£7.0 17.1£2.3
(n=7 175 1633+ 50 54.9+8.6 19.8+2.7
‘Mean=+SD.

Table 3. Body weight, change in body weight, basal metabolism and lean body mass of the subjects in the

experimental periods

Group N intake Initial BW! Change in BW  Basal metabolism Lean body mass
mg/kg/ day kg kg kcal / kg kg
Food restricted 145 53.3+£7.4% +0.9+0.7 21.2+2.3 39.3+4.3
(n=6) 175 53.6+7.8 —1.0+0.7 21.2+2.4 39.2+4.0
Exercise 145 53.0+8.1 —0.6%0.3 22.5%4.0 39.9+4.6
=7 175 53.4+8.2 —1.0x£0.4 22.4%4.0 39.2+4.5

Body weight at the first day of the experimental period. *Mean+SD.
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Table 4. Nitrogen intake, fecal and urinary excretion of nitrogen and nitrogen balance

Group N intake Subject N intake Urinary N Fecal N N balance
mg/kg/day mg/kg BW /day
Food restricted 145 01 138.8 120.9 38.6 —20.6
02 150.0 111.9 13.2 +24.9
03 150.6 107.1 18.3 +25.2
04 144.5 114.1 16.0 +14.4
05 149.3 127.9 15.1 + 6.3
06 141.9 117.6 12.8 +11.5
Mean+SD 145.9%4.5 116.6x6.6** 19.0£9.0 +10.3+15.4
175 01 169.8 144.3 17.6 + 7.9
02 181.8 131.6 15.0 +34.5
03 180.1 134.2 36.8 + 9.1
04 175.8 121.4 15.5 +38.9
05 175.5 135.1 35.2 + 5.2
06 170.8 151.6 29.2 —10.0
Mean£=SD 175.5%4.2 136.4+9.6%* 24.9+9.2 +14.3+£17.1
Exercise 145 11 132.3 98.9 16.5 +16.9
12 153.0 124.3 12.7 +16.0
13 139.8 116.9 15.4 + 7.5
14 144.6 91.6 16.3 +36.7
15 152.1 123.1 14.7 +14.3
16 140.0 109.6 19.4 +11.0
17 139.3 103.8 9.1 +26.4
Mean=SD 143.0%+6.9 109.7+£11.5** 14.9£3.0 +18.4£9.2
175 11 157.3 99.2 33.4 +24.7
12 187.1 151.0 12.1 +24.0
13 164.4 121.9 29.6 +12.9
14 175.0 116.2 16.5 +42.3
15 182.8 154.3 18.3 +10.2
16 166.3 132.1 18.6 +15.6
17 167.4 135.7 13.5 +18.2

Mean*=SD 171.4%£9.9  130.1%=18.0** 20.3+£7.5  +21.1%+10.0

**Significantly different between the values for diffe

rent N intake level in the groups (p<0.01).

Table 5. Digestibility of nitrogen and net protein utilization

N intake Digestibility
Grou NPU
P mg/ kg/day %
Food restricted 145 93.8%6.5¢ 35.9+10.0
(n=6) 175 91.6%5.2 34.7410.0
Exercise 145 96.6+2.2 42.6i6.7]*
=" 175 93.8+4.8 37.2+6.0

"Mean=+SD. *Significantly different between two values (p<0.05).
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Table 6. Urinary creatinine, urea N and ammonia N excretion

Grou N intake Creatinine Urea N Ammonia N
p mg/kg/day g/ day % of total N
Food restricted 145 1.11+0.13¢ 72.2i2.6]** 4.12+0.71
(n=6) 175 1.14%0.12 78.8+2.6 4.10+£0.54
Exercise 145 1.06%=0.09 *{73.0:3.1 3.95%0.64
(=7 175 1.09+0.10 75.3£1.0 4.294+0.74
‘Mean+SD. **Significantly different between two values (p<0.01).
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Fig. 2. Relationship between N intake and N balance.
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