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ABSTRACT

The present study is a continuation of previous report (Nutr. Sci. Soy Protein, Jpn. 5, 88-93,
1984) which showed no effect of methionine supplementation to soy protein isolate (SPI) in
healthy adult men. In the first experiment, five young men received a SPI diet at N intake of
75 mg N/kg/day with or without 1.0% L-methionine supplementation for 10 days. In the second
and similar experiment, five young women received 1% methionine supplemented and unsup-
plemented SPI diets (90 mg N/kg/day). No differences in N balance, digestibility or biological
value were observed between supplemented and unsupplemented SPI diets in experiments 1 and
2. In the third experiment, five young men received either SPI diet or mixed protein diet of soy
and egg (ratio of 7/3 by N) at N intake of 90 mg N/kg/day for 10 days each. There was no
significant difference between two diet groups for N balance. From regression analysis of N
balance to N intake, the slopes were 0.637 and 0.506 and the intakes to maintain N equilibrium
were 93.4 and 104.5mg N/kg/day in men for unsupplemented and methionine enriched SPI,
respectively. From these and previous studies it is clear that methionine supplementation to
well-processed SPI is unnecessary for adult human subjects in short-term N balance studies.
Nutr. Sci. Soy Protein, Jpn 6, 88-95, 1985.
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Table 1. Experimental groups and characteristics of adult subjects fed soy protein isolate diet

No. of Met

Experiment subj. Intﬁke suppl. Energy intake  Age Height Weight BMR!
(mg N/kg/day) (%) (kcal/kg/day) (year) (cm) (kg)  (kcal/kg)

1 5 75 1.0 46+4 22+3 17345 67+6 24+2

2 5 90 1.0 4342 22+2  156=*3 51+7 25+3

3 5 90 egg’ 4711 21+1  172%6 59+8 26+2

! Basal metabolic rate.
? Mixed protein of SPI and egg (7 : 3).
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Fig. 1. One example of daily changes in body weight and urinary nitrogen excretions in young men fed a soy protein

diet and a mixed soy-egg protein diet.
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Table 2. Nitrogen balance in young men fed soy protein isolate diet (75 mg N/kg/
day) supplemented with or without 1% L-methionine

Subject Intake Urinary Fecal N
N N N balance
(mg N/kg/day)
Soy Protein isolate
A 76.0 78.5 12.7 —15.2
B 75.2 73.1 14.0 —-11.9
C 75.4 91.7 13.3 —29.6
D 74.8 66.6 12.1 - 3.9
E 77.7 92.4 16.0 —30.7
Mean 75.8 80.5 13.6 —18.3
SD 1.1 11.4 1.5 11.6
SPI+ Met
A 76.2 81.1 12.1 —17.0
B 74.9 80.6 12.9 —18.6
C 76.4 90.9 10.7 —25.2
D 74.9 77.0 12.5 -14.6
E 78.5 88.8 15.7 —26.0
Mean 76.2 83.8 12.8 —20.3
SD 1.5 5.8 1.8 5.1
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kg/day) supplemented with or without 1% L-methionine

Table 3. Nitrogen balance in young women fed soy protein isolate diet (90 mg/N/

Subject Intake Urinary Fecal N
N N N balance
(mg N/kg/day)
Soy protein isolate
F 91.8 112.4 16.0 —36.6
G 91.8 110.7 15.9 —34.8
H 91.3 101.9 18.0 —28.6
I 91.3 91.5 15.9 —16.1
J 93.4 113.1 16.8 —36.5
Mean 91.9 105.7 16.5 -30.5
SD 0.9 9.0 0.9 8.7
SPI+Met
F 92.9 99.7 16.6 —23.4
G 92.7 115.9 16.7 —39.9
H 92.1 117.8 17.2 —42.9
I 91.2 96.1 15.3 —20.2
J 94.4 102.7 19.4 —27.7
Mean 92.5 106.4 17.0 —30.8
SD 1.3 9.8 1.5 10.1
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Table 4. Supplementation of soy protein isolate with egg protein (7:3) in young

adult men

Intake

bi
Subject N

Urinary

Fecal N
N N balance

Soy protein isolate

K 89.2
L 89.9
M 88.8
N 89.3
(6] 92.1
Mean 89.9
SD 1.3
SPI+Met
K 90.0
L 88.9
M 88.5
N 89.1
0} 92.9
Mean 89.9
SD 1.8

(mg N/kg/day)

71.2 14.8 + 3.2
77.2 13.1 — 0.4
76.2 13.7 - 1.1
87.7 12.7 —-11.1
95.8 18.3 —22.0
81.6 14.5 — 6.3
9.9 2.3 10.3
91.4 13.2 —14.6
82.3 14.6 — 8.0
71.5 15.6 + 1.4
83.6 12.5 - 7.0
105.6 12.1 —24.8
86.9 13.6 —10.6
12.6 1.5 9.8




Table 5. Digestibility and biological value of soy protein isolate supplemented with or without methionine in young

adult men
Intake Met Digestibility Biological value
N suppl. SPI SPI+Met SPI SPI+Met
(mg N/kg/day) (%) (%) (%)
60 1.0 B! 98452 Gy 99+1 (5) 48%+10 (5)  43+9
75 1.0 &) 99+2 (5)  99+2 (5) 37£15 (&) 34+7
1.0 (3 9743 (3 57%+9
90 1.5 an 98+2 (3 96+2 (11) 52+%11 (3) 45%12
egg (5) 99+2 (B5) 40x12

! Numbers in parentheses indicate number of subjects.
2 Mean+SD.
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Table 6. Effect of 1% L-methionine supplementation to soy protein isolate on plasma free methionine and cystine in
young adult men

Intake Methionine Cystine

N Control SPI SPI+Met Control SPI SPI+Met
(mg N/kg/day) (umoles/1)

60 8 39+13% (4) 25%2 (4) 37+6 (8) 69+17 (4) 68+7 4) 93%+19

75 (1) 36+17 (5) 51+19 (5) 34+6 (10> 69x11 () 92+24 (5) 81%8

90 (8 39+15 (4 31x7 (4 3Bx1l (8) 80+24 (4) 65tl14 (4) 78%15

! Numbers in parentheses indicate number of subjects.
2 Mean+SD.
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Table 7. Blood analyses in human adults fed soy protein isolate diet supplemented with or without methionine

Experiment 1 Experiment 2 Experiment 3

(male, 75 mg N/kg/day) (female, 90 mg N/kg/day) (male, 90 mg N/kg/day)

SPI SPI+Met SPI SPI+ Met SPI SPI+Met
Hematocrit 46 47 37 37 45 45
Hemoglobin (g/100 ml) 16.2 16.2 12.9 12.5 14.8 15.7
Total protein (g/100 ml) 6.1 6.2 6.3 6.2 6.7 6.8
Albumin (g/100 ml) 3.9 4.0 4.1 4.2 4.4 4.4
Prealbumin (mg/100 ml) 30 29 25 25 30 30
Urea+ NH;-N (mg/100 ml) 4.6 3.0 1.3 5.2 2.6 3.3
Total lipid (mg/100 ml) 398 485 373 365 406 427
Triglyceride (mg/100 ml) 62 85 63 64 79 102
Total cholesterol (mg/100 ml) 144 165 127 134 168 135
HDL-cholesterol (mg/100 ml) 53 54 47 45 45 48
GOT (Karmen units) 18 19 10 10 14 15
GPT (Karmen units) 18 14 1 1 11 13
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Fig. 2.

Nitrogen balance in relation to nitrogen intake in young men fed unsupplemented soy protein isolate diet.
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Fig. 3. Nitrogen balance in relation to nitrogen intake in young men fed methionine enriched soy protein isolate

diet.

H)LERHMEN: mg N/kg/H)DRICEE DM
BB A H b, Y=0.637X—59.2(n=21, r=+0.
637, p<0.0DDENRR BB, 7c, REERI, SPIIC A
FA=VE1.0% BB\ 1.5% Hnks kO ABE
BEE LB EIE, Y=0.506 X—52.9(n=21, r=+
0.571, p<0.0DDEIRAMIKLILL 7, BRDOEICHEE
DEX I 57D, EROEZILSPID A A F4 =
VEMSPI X b bk THote, T2, ThboERE
BRI O RO LERFEHERE D SPI T 93.4mg N/
kg/H, A%+ =i SPI T 104.5mg N/kg/H &
729, SPI B HAIVNE 2 otz,

% =

BEOE SEIOFERIZE VT, BRABFITONWT
SPI fER L~ % 60, 75 3 X090 mg N/kg/HD 3

B E LT, 1% A FA4 = VIEMET > 72h, Wi
MOV A ENTH A F4 = VEIRINC L 588 507
EREMOBENR Sk -7, Kies and Fox” 1%,
4 g N/BOKEIABBERFCIE 1% DL- 2 5+
=V (KEAHERAEYERICK L) ORMITE
HHEMOAER 75 Licns, EREX 8 g/N/HIC
BT EHRENLELRLWVEREL TS, Young H®
%, 82 % L 00128 mg N/kg/H ® SPI EEuz B\~ 1.1
% L- 254 =vOimEfr-7%h, 128 mg N/kg/
Ho SPIERTRERHMC L B /<, 82mg
N/kg/AeB W ThbTHBHEIRAICBE L4,
Hox OfERTIZ, 60 3LV 75mg N/kg/H &V 5 {EW
SPI RV <A TH A F4 = VEMGEIE BRbh
Tuinl, 7o, ENREREERLME OBICHILT
HERERROEE 3 X CERTFEHBEENDL R T,



AFA=viRINC L 5 SPl OBOHEIR bz,
BRSO L 5, 2 F4+ = viiRmEr 1.5% L, &
RLLHREDE7 § /VBELBIEELILTLH
RN, AFA=VHEMESITRBL T ERE L
Bhicl, EBE Young H¥1% 82 mg N/kg/H® SPI
BT A F4 = Vil 1.6% 17 & ER DM Y
CEALT S EHBEL T 5, Kiesand Fox” O
BELOR—F, WHLAVSPLOERT ¢ / BE
49 124 mg /gN &, Fx«oF\ 7 SPI (Fujipro R)
D160 mg/gN EHERTHLAKEWZ EIRL D&
Bbhn,

SPIL ickdh 4 F4 = v R2IRINL GBS, HRns 54
=vH SPl ERABIER S e b ICBRM T
WHTEEME R E 2 b d, SPLIKIIABERINZ T
EWT I BEAYED TR EREMIBES L
Tehro 1,

MAEHEE 2 74 = VRESLRCH, SEEHLK
SPID&H7 : VBETRLTWRWVWEE XD, §E
Kt SPl OE RV EMEFER 93.4mg N/HTHD,
CHEFEESYREMELTVWAINICABHE D I mg
N/kg/BIEFITF s, F 7, Scrimshaw 5@ MIT
7L — 710194 SPI D BRMITFHC IV I ED
B ic A BB ST S R LTV 5, B FOE
7/ BLEREIT Y P IR TERDY, 2h
ERADLEEISSR L D 47, SREIZ A
WX 57 BEOSPI LB ADOERT ¢ /B
EEYFOICHELL TR EELZ LR S,

LEORBIFFCERETHY, b L0
THEII BT H o &2 EE LV, Istfan H19%
Young H'9D KM O SPI ERERICE V- TH, SPI
DRBMTFRICATE EEN R EREIRTED,
SPI B CRAD I AHEREXHFCEL DL
bbb,

X 7

D FLEAER B A, AKRETF(1980) | SEERE
T ABBEAND A F4 = VEEHET 5058 K
Hi-ARBXREWREER 1, 6-9.

2) Graham, G.G. Placko, R.P., Morales, E,
Acevedo, G. and Cordano, A. (1970) : Dietary
protein quality in infants and children. VI.
Isolated soy protein milk. Am. J. Dis. Child.,
120, 419-423.

3) Fomon, S.]. and Ziegler, E.E. (1979):
protein isolates in infant feeding, in “Soy

Soy

Protein and Human Nutrition”, ed. by Wilcke,

4)

6)

b

8

»

100

1D

12)

94—

H.L., Hopkins, D. T. and Waggle, D. H., Aca-
demic Press, New York, pp. 79-99.

Vemury, M. K.D,, Kies, C. and Fox, H. M.
(1976) : Comparative protein value of several
vegetable protein products fed at equal nitro-
gen levels to human adults. /. Food. Sci., 41,
1086-1091.

Scrimshaw, N.S. and Young, V.R. (1979):
Soy protein in adult human nutrition: A
review and new data, in “Soy Protein and
Human Nutrition”, ed. by Wilcke, H. L., Hop-
kins, D. T. and Waggle, D. H., Academic Press,
New York, pp. 121-148.

B, AUlAED, IR & EESLTF,
F ERER(1984) I RABFie k35 AT
ABBEAD A F 4 = VBRHR. KEicAHEE
#His5EE 5, 88-93.

Kies, C. and Fox, H. M. (1971) : Comparison of
the protein nutritional value of TVP, meth-
ionine enriched TVP and beef at two levels of
intake for human adults. J. Food. Sci., 36,
841-845.

Young, V.R., Puig, M., Queiroz, E., Scrim-
shaw, N.S. and Rand, W. M. (1984):
tion of the protein quality of an isolated soy

Evalua-
protein in young men: relative nitrogen
requirements and effect of methionine sup-
plementation. Am. J. Clin. Nulr., 39, 16-24.
Inoue, G., Fujita, Y. and Niiyama, Y. (1973):
Studies on protein requirements of young men
fed egg protein and rice protein with excess
and maintenance energy intakes. J. Nutr., 103,
1673-1687.

Wayler, A., Queiroz, E., Scrimshaw, N.S,
Steinke, F. H., Rand, W. M. and Young, V.R.
(1983) : Nitrogen balance studies in young men
to assess the protein quality of an isolated soy
protein in relation to meat proteins. J. Nutr.,
113, 2485-2491.

Scrimshaw, N.S., Wayler, A. H., Murray, E.,
Steinke, F. H., Rand, W. M. and Young, V.R.
(1983) :
men given one of two isolated soy proteins or
milk proteins. J. Nutr., 113, 2492-2497.

Istfan, N., Murray, E., Janghorbani, M. and
Young, V.R. (1983):

Nitrogen balance response in young

An evaluation of the



13)

14)

nutritional value of a soy protein concentrate
in young adult men using the short-term N-
balance method. J. Nutr., 113, 2516-2523.
Hegsted, D. M. (1964) : Proteins, in “Nutrition,
A Comprehensive Treatise”, ed. by Beaton, G.
H. and McHenry, E. W., Academic Press, New
York, Vol. 1, pp. 115-179.

Harper, A. E. (1979) : Human requirements for
lysine and sulfur-containing amino acids, in
“Soy Protein and Human Nutrition”, ed. by
Wilcke, H. L., Hopkins, D. T. and Waggle, D.
H., Academic Press, New York, pp. 171-186.

15)

16

— 95—

Istfan, N., Murray, E., Janghorbani, M., Evans,
W.J.and Young, V. R. (1983) : The nutritional
value of a soy protein concentrate (STAPRO-
3200) for long-term protein nutritional mainte-
nance in young men. J. Nutr., 113, 2524-2534.

Young, V.R., Wayler, A., Garza, C., Steinke,
F.H., Murray, E., Rand, W.M. and Scrim-
shaw, N.S. (1984):

balance study in young men to assess the

A long-term metabolic

nutritional quality of an isolated soy protein
and beef proteins. Am. J. Clin. Nutr., 39, 8-15.



