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ABSTRACT

Effects of energy restriction and aerobic exercise on nitrogen (N) balance were studied
in non-obese eleven female students aged 19 to 23 years old. Six of them were fed in order two
experimental diets containing 120 and 200 mg/kg/day of N with low energy as 1.1 times of
basal metabolism (BM) for 10 days each. Other five subjects performed aerobic exercise
(jogging and ergometer exercise) of about 200 kcal/day in two 10-day experimental periods
during which they received diets containing 85 and 115 mg/kg/day of N with low energy (1.25
times of BM). Calculated energy balance was about —200 to —300 kcal/day and there was
no significant difference between two groups. Means of weight loss during 10 day experimen-
tal periods were 0.3 to 1.2 kg, not significantly different between two groups or N intake levels
in a group. N balances were negative in both groups at two levels of N intake. In the only
energy restricted group, no improvement was obtained in negative N balance when N intake
increased from 120 to 200 mg/kg/day. In the exercised group with energy restriction, nitrogen
balance improved when intake N increased, a significant regression equation between N intake
(x) and N balance (y) was obtained and the figure of 127.5 mg N/kg/day as intersection of
regression line with zero balance was obtained. It is suggested that protein requirement
increases significantly when low energy diet is used for the prevention of obesity in non-obese
people and aerobic exercise diminishes the increment. Nutr. Sci. Soy Protein, Jpn.11, 49-54,
1990.

BADABENERERECRST, EF (LITFN)  FEHTHZ LRI TRY, BlR=3x A F 1D
R R T OREBE L R ARETH 5, KEMEE= o TR BNBEESEL, £hic s b NFE
AAF -V RBFSARKABERELLABEDON BEMERBERIARZ SR EFEINTVWE O KR
SRR IOV T, RABTF115 mg N/kg?, A F— v B3 A NHEHOB L BRBEE IO W T
#ZF95.8 mg N/kg? DEEN B LT\ 5, Hfrb T 5578,

—%, NPEHFEIER=F L F v gl D Bl ECIREAEOBE O A« 1 dh, BT

KELABEREFRSSEE Vol 11(1990) 49



B5, ME%BHE LIcBR= X1 ¥ 4IRS EENIC
HZbohBX 51 TETRY, ZOBEDEK=XL
F — ZEBNFEREFECRIETEE O W TEEDN
RELALNEE Bbh b, AR T, ER=FLF
—wEERBOLIFERECHIR L HE O N BRI
BETEECOWT, NERV LY 2BEEE 2T
BIZEL, NY¥EERFEOEBIC O W THAT I &%
BEOE Lz, Fi, BEOER=>AX —HIRESD
BREHBLILEESOEECOWTLERYTW, I
BE Lo

X B F &

19~23F DR T FRFER IR ER L LEF6
%, BBV BES LD 2B TRRETo. E
BB O BRE OF#, HR, BEOFHMEE, &
By LEE21+1.3%F, 155+5.2cm, 49.5+4.2 kg, &
BH HRE20+0.8, 157£5.0cm, 52.9+2.8kg TH
5o

FEEETE % Fig. LIWR Lico NERVSLVOERD
10 MOER% 2 EERK LA, NI ERHD
HEYZTBREEZLRBI D, WISHORRY

XA, EE e LB, Bl R F — 2 EER
MOl IZCHIR L, NERY ~<112120, 200 mg N/
kg D 2 BtfE & Lic, EBhD h BT, EBll=F A ¥ —
REBRBMOL2EELL, vaFv I BEE- LT
A= F - X HEBAT R HE = % v ¥ —200 kcal
ELrsX5BEERI®, NERLY <1185 115
mg N/kg © 2B E Lz, MBFEONERY L0
FBIEHIeoTE, BESLOINITOERBNEYSE
LT, NHEMBRErIGEVAEE A X 5B RL
1o

10 oA FEBRAEHC I WTIE, Ei-ABRKEL
BT 551 BERECABRREL, < 9B
Table 1 WiRT & 5 kERBVERI L, LAHE
B L nAROBEBIL, BASEERIEFAEREY
b, FEMEILRENAEMSERL XL, &
BRENERI-ARBRECESY2EFHO L h EH
CleikbXditlic,. CDEM, HABRBRBEALY
EERVIDE, hrIFAF—, TASADARERZ
¥, FERES LCER =X F -BXFAM L, E
o, IxSARE2g ExIVH2ERXYEAREL,
R0~ 8 g ¥EWLI,

Table 1. Composition of the experimental diets (protein intake 31.8 g/day)

Food Weight Energy Protein Nitrogen
g keal g mg

Bread 31 86 3.1 548

Polished rice with germs 55 195 4.2 703

SPI gel 20 26 3.4 603

Canned salmon 25 35 5.7 915

Chicken 20 21 4.8 771

Egg 10 15 1.3 213

Milk 55 32 2.0 311

Potato 50

Sugar

Vegetable oil 5

Carrot 55

Cucumber 30

Green asparagus 30

Radish 50

Onion 40

Tomato 50 229 7.3 1166

Pimento 15

Trefoil 5

Lettuce 70

Grape fruits 110

’ Shiitake’, dried 1

' Wakame’, dried 1

Soy sauce 7

Total 639 31.8 5230
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Fig.1. Experimental design
Experimental Number of Experimental period

group subjects 1 day 9 days! 1 day 9 days!
mg N/kg mg N/kg

Food restricted 3 120 Break 200

3 Protein- 200 : » Protein- 120

Exercise 2 free diet 85 : i free diet 115

3 115 i : 85

! Urine and feces were collected during the last four days of each 9-day experimental period.

Table 2. Daily intakes of energy, protein and fat in the experimental periods

Group N Energy Protein Lipids
mg/kg/ day kcal/ day g/day g/ day
Food restricted 120 1262 +91 36.4+2.5 15.8+0.9
(n=6) 200 1252122 60.7+4.7 29.2+5.9
Exercise 85 1434+113 27.2x2.1 23.2+0.8
(n=5) 115 1475£137 37.3+£2.1 16.0+1.0

Table 3. Intake and expenditure of energy and energy balance in the experimental periods

Group N intake Energy intake Energy expenditure Energy balance
mg/ kg/day kcal/ BW kcal /| BM kcal /| BW kecal /| BM kcal/ day
Food restricted 120 25.7+3.5 1.13£0.07 30.1+4.1 1.32+0.06 —216+ 83
(n=6) 200 25.7+4.7 1.09+0.13 30.7+£3.4 1.31+0.05 —256+168
Exercise 85 27.3%£2.6 1.26+0.08 32.9+1.1 1.53+0.05 —299+ 99
(n=5) 115 27.8+2.4 1.23+0.01 33.2+1.3 1.48+0.03 —285+ 93
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Table 4. 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 keal/ kg kg

Food restricted 120 49.7t4.3 —1.0%£0.3 22.9+3.7 37.8+2.4
(n=6) 200 49.4+4.2 —0.9+£0.3 23.5%£3.4 37.7+2.2
Exercise 85 52.7+2.6 —1.2+0.6 21.5+0.9 40.9+1.7
(n=5) 115 53.1+3.2 —0.3£0.8 22.4%+1.0 40.4+1.4

! Body weight at the first day of the experimental period.

Table 5. 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/ day

Food restricted 120 01 118.7 115.1 17.3 —13.7
02 120.6 131.0 18.1 —28.5
03 119.0 114.6 13.6 - 9.2
04 121.1 132.2 19.4 —30.5
05 128.4 128.4 19.8 —19.8
06 118.9 110.8 16.0 - 7.9

Mean+SD 121.1%£3.7 122.0+9.5! 17.44+2.3 —18.3+9.7
200 01 202.5 204.3 15.9 —17.7
02 198.9 160.0 26.5 +12.4
03 195.9 182.4 19.1 — 5.6
04 210.6 228.4 17.6 —35.4
05 211.7 203.4 20.5 —12.2
06 203.0 220.4 17.4 —34.8

MeantSD  203.8+6.3 199.8+25.1' 19.5%£3.8 —15.6+18.2
Exercise 85 11 82.0 62.2 15.9 + 3.9
12 91.2 106.1 17.4 —-32.3
13 78.9 71.3 28.2 —20.6
14 87.3 114.6 18.1 —45.4
15 85.0 105.7 10.7 —31.4

Mean=+SD 84.9+4.7 92.0%23.5 18.1%6.4 —25.2%18.5
115 11 114.2 111.8 13.5 —11.1
12 122.1 114.5 16.3 — 8.7
13 113.6 90.9 22.8 — 0.1
14 113.7 101.8 16.5 — 4.6
15 112.5 92.8 17.4 + 2.3

Mean+SD 115.2+3.9 102.4%+10.7 17.3+3.4 — 4.4+5.6

! Significantly different between two values (p<<0.01).
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Fig. 2. Relationships between nitrogen intake and nitrogen balance.

Table 6. Digestibility of nitrogen and Net Protein Utilization
Group N intake Digestibility NPU
mg/kg/ day %
Food restricted 120 94.1+1.6 20.0x7.6
(n=6) 200 95.4+1.7 13.3£8.5
Exercise 85 90.5%7.3 21.0x7.3
(n=5) 115 93.7£2.7 33.1£4.9
Table 7. Urinary creatinine, urea N and ammonia N excretion
Group N intake Creatinine Urea N Ammonia N
mg/kg/day g/day % of total N
Food restricted 120 1.08+0.04 65.5+4.6 3.91£0.58
(n=6) 200 1.15+0.06 68.0+1.3 2.97+0.67
Exercise 85 1.06£0.09 64.01+8.4 3.744+0.99
(n=5) 115 1.09£0.10 63.0%£5.2 3.644-0.30
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