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ABSTRACT
Effects of L-methionine supplementation to the soy protein isolate (SPI) were examined in

five healthy young men receiving low energy diet. After one day of a protein free diet, the

subjects were given a standard energy SPI diet (44.0+3.5 kcal/kg/day) for 3 days and then were
given a low energy SPI diet (35.2+2.8 kcal/kg /day) for 8 days. The SPI diet contains 100 mg
N/kg/day. After 3 days of a standard protein diet (200 mg N/kg/day, 44. 0+3.5 kcal/kg/day),
the SPI diet was repeated. The second SPI diet (SPI+Met) was supplemented with methionine
at a level of 1.5% of protein. Nitrogen balances determined on the SPI diet and the SPI+ Met

diet for the final 4 days were negative. Supplementation of methionine to the low energy SPI

diet did not show any significant difference on nitrogen balance, availabillity of food energy and
blood status. Nutr. Sci. Soy Protein, Jpn. 7, 59-63, 1986.
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Table 1. Characteristics of the subjects and body weight change

. ) Initial Energy intake! BW change

Subject Age Height weight Standard Low

(AE) (BCFG) (C*—A) (G-B

(vear) (cm) (kg) (kcal/kg) (kcal/kg) (kg) (kg)

1 22.0 178.2 69.03 42.0 33.6 —0.71 —0.88

2 19.8 166.3 54.90 46.0 36.8 —0.40 —1.01

3 20.0 173.1 77.85 40.0 32.0 —0.25 +0.04

4 19.5 173.1 63.06 43.0 34.4 —0.27 —0.75

5 20.7 160.4 47.02 49.0 39.2 —0.38 —0.43

Mean 20.4 170.2 62.37 44.0 35.2 —0.40 —0.61

SD 1.0 6.9 12.00 3.5 2.8 0.18 0.42

! The level of energy for a standard energy diet was 2,690 kcal/1.67 m? body surface/day (height 170 cm, weight

62.6 kg: 43 kcal/kg).
*  Mean body weight of the period.

A low energy diet contained 80% of energy of the standard energy diet.
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Table 2. Composition of SPI diets*
(g/day)
Diet Energy

(period) Sté&l%rd (B,I(JZ‘,)‘IX, G)
Corn starch 198 160
Dext maltose 198 134
Sugar 69 61
Shortening 69 51
SPI paste 244 244
Corn oil 3 7
Agar 5 3
Soy sauce 6.7 6.7
Salt 2 2
Minerals? 9.1 9.1
Vitamins® 3 3
Energy (kcal) 2,693 2,155

(kcal/kg) 43.0 34.4
Protein (g/kg) 0.60 0.60
Lipid energy (%) 25 25

'An example for a subject(BW 62.6 kg, height 170 cm)
?The compositions of minerals and vitamins were
reported elsewhere.

Table 3. Nitrogen in urine (mg/kg/day)

Diet (period) SPI (C) SPI+Met (G)
Total 88.5+8.8" 96.9+7.3
Urea 68.7+8.4 77.5%£5.9
Urea/Total(%) 77.6+3.5 80.0+1.8
Ammonia 2.9+1.1 2.7£0.5
Uric acid 3.7+0.4 3.6+0.6
Creatinine 8.1+0.6 7.9+0.4

'Values represent mean=+SD.
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Table 5. Digestibility and NPU!
Diet(period) SPI (C) SPI+Met(G)
Apparent digestibility (%) 85.2+2.0? 85.6+1.7
True digestibility (%) 97.7+2.0 97.8+1.8
NPU 42.4+9.0 39.8+11.9

ICalculated using values of 12.4 mg/kg and 33.4 mg/kg
for obligatory fecal and urinary N losses, respectively.
?Values represent mean=+SD.
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Table 6. Number of steps, walking time and energy

expenditure
: Number Walking Energy
Period’ of step time? expenditure®
(No./day) (h/day) (kcal/day)
(A) 7,240+3,110° 1.0540.47 269+100
B+0O) 7,070£2,310  1.03+0.37 268+ 76
D) 8,400£3,600 1.22+0.55 323+151
(E) 9,870+3,600  1.4340.47 371+89
(F+G) 8,550+2,510  1.24+0.40 327+93
1See figure 1.

*The mean of the width of one step and the walking
speed were 62.1+7.1cm and 72.1+£10.4 m/min, respec-
tively.

*Values represent mean+SD.

Table 4. Nitrogen balance (mg/kg/day)
Diet SPI SPI+Met
(Period) (B) © 3] G)
N intake 99.1+0.3" 99.5+0.3 101.0+0.9 101.84+1.3
Fecal N 13.1%+3.2 14.7£2.0 13.0£2.9 14.7£1.9
Urinary N 96.6+13.6 88.5+8.8 93.0%£6.5 96.9+7.3
N balance —10.7%13.1 —3.6+8.8 —5.0%8.6 —9.8+7.8

'Values represent mean+SD
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Fig. 2. Relation between nitrogen balance and the
number of steps.
Table 7. Energy availability
Diet(period) SPI(C)  SPI+Met(G)

2,180+250" 2,190+220
107.7£15.4 95.7+16.4

Energy intake (kcal/day)
Energy in feces (kcal/day)

Energy in urine (kcal/day) 53.3+6.6 59.3+10.5
Digestibility (%) 95.5+1.3 95.6x0.5
Availability (%) 92.6+0.6 93.0+0.8
'Values represent mean+SD.
Table 8. Energy in urine

Diet(period) SPI(C) SPI+Met(G)
Energy (kcal) 53.3%6.6 59.3+10.5
Nitrogen (g) 5.37+0.68 5.83+0.86
Energy (kcal/N) 9.77+0.86 10.17+0.72
Energy (kcal/N x6.25) 1.59+0.14 1.63+£0.12

'Values represent mean+SD.
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Table 9. Blood status and blood pressure

Initial SPI(C) SPI+Met(G)

Hematocrit (%) 46.5+1.6* 45.0£2.1%* 43.5£1.9°
Hemoglobin (g/100 ml) 15.4%0.8 14.5+1.0 14.8+0.6
Plasma protein (g/100 ml) 7.024+0.54*% 6.33+0.25° 6.59+0.33*
Urea N (mg/100 ml) 13.7+3.4 11.0+0.4 10.0x+1.5
T-cholesterol (mg/100 ml) 173+21 160+8 156+10
HDL-cholesterol (mg/100 ml) 48.0£7.5 42.6+6.6 43.3+7.4
Triglyceride (mg/100 ml) 88.6+32.2 80.2+20.5 73.1+15.9
GOT (U) 19+5 15£9 15+5
GPT (U) 24+8 21+29 19+24
Blood pressure, systolic (mm Hg) 1157 111£7 113+9

diastolic (mm Hg) 81+8 73+14 75+11

'Values represent mean+SD. Means in the same row not sharing a common superscript letter differ significantly (p<

0.05).

4)

5)

6)

DAFF = VITRERIZOWC, MAT I 7 B
%%, No. 109, 21-23.
NNAFER, BHEF, ZFiLF, BHEST
(1985) : RAFBFIeB1F 5 5HRT - ABEA~
D L-2 g4 =VvHRHR—EICAOBRDEE
— RETAHBEXREWESSEE 6, 108-112.
Smith. S. R. Pozefsky, T. and Chhetri. M. K.
(1974) : Nitrogen and amino acid metabolism
in adults with protein-calorie malnutrition.
Metabolism, 23, 603-618.
Inoue, G., Kishi, K., Fujita, Y., Yamamoto, S.,
and Yoshimura, Y. (1981): Interrelationships
between effects of protein and energy intakes
on nitrogen utilization in adult men, in
“Protein-Energy Requirements of Developing
Countries : Evaluation of New Data ”, ed. by
Torun. B., Young, V. R. and Rand, W. M., The
United Nations University, World Hunger
Programme Food and Nutrition Bulletin Sup-
plement 5, The United Nations University,
Tokyo, pp. 247-258.

D

8)

»

10)

1D

12)

BRES (1976) | =3 A ¥ —RYFEOEE,
B— kR =

NRFR, BHET, ZiFAF (1984) | RASH
FEBIEHHERELABE~D L-AF+=v
FRIE, KEAHEXREFRESSEE 5, 99-
103.

HERMTERAESKE (1982) | BiETeE
FHRELSEREOST B ARRBRER S EOAET
B3 2 A &R, pp. 33-55.

BB AREA R (1986) | BBHFICIHIRE RS
ZOBK, #—HRELEH.

SEH=, WLWAEEE (1985) RABTFIckFS
DEERGABEND A F A4 = VHRGFRE 2
). KEABEKRERFTRSEE, 6, 96-102,
World Health Organzation Technical Report
Series 724 (1985): Factors affecting energy
and protein requirements. in “ Energy and
Protein Requirements”, report of a Joint
FAO/WHO/UNU Expert Consultation. pp.
113-130.



