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ABSTRACT

When oligo-L-methionine (OM, a mixture of hexa- and hepta-methionine) was sup-
plemented to low casein (Cas) and soybean protein isolate (SPI) diets, growth-stimulating
effects of OM was observed only in the Cas diet. In this report, following experiments were
made to clarify the cause of the difference in effects of feeding OM-supplemented Cas or SPI
diets. Dietary nitrogen sources used here were SPI, its pepsin hydrolysate (molecular weight :
1.5-10 kD, SPI-H), insoluble residues after pepsin hydrolysis of SPI (SPI-R), a mixture of small
peptides from SPI (containig di- and tri-peptides and amino acids supplied by Fuji Oil Co.,
SPI-SP), and the corresponding amino acid mixture (SPI-AA). In experiment 1, we compared
the digestibility of OM by measuring the incremental portal methionine (Met) concentration
(delta-PMC) 30 min after feeding diets containing above nitrogen sources with 3% OM to
fasted rats. Delta-PMC of rats fed SPI-H plus 3% OM diet was two times higher than that
when fed the SP] plus 3% OM diet. In experiment 2, rats were fed the same diets supplemented
with 0.3% Met or 0.3% OM for 2 wk to compare the supplemental effects of Met and OM. The
addition of 0.39% OM to SPI-H and SPI-AA diets significantly improved the growth rate of rats.
When 0.3% OM was supplemented to SPI, SPI-R, and SPI-SP diets, the growth rate was not
improved. There was a close correlation between delta-PMC and growth-stimulating effects
of OM supplemented to diets containing nitrogen sources with various molecular sizes (r=
0.97,n=4, p<0.01), except for the case of SPI-SP. These results suggest that nitrogen sources
used here have different abilities to stimulate exocrine pancreatic enzyme secretion (SPI-H
has the highest). Nutr. Sci. Soy Protein, Jpn. 11, 78-82, 1990.
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Table 1. Effect of heat-inactivated pepsin added to
an 8% casein (Cas) and 109 soy protein
isolate(SPI) diets on digestibility of oligo-
L-methionine (OM) (experiment 1)

Portal plasma

Test diet .
Met concentration

umol/l plasma

8% Cas (8C) 50.9+1.8%!
8C+3% OM 64.9+4.0°
8C+3% OM+0.08% boiled pepsin 60.7+3.8%
109 SPI (10S) 45.9+2.6°
10S+3% OM 51.8+5.8b¢
10S+3% OM+0.1% boiled pepsin 51.3+£3.1b¢

! Mean*+SEM (n=6). Values not sharing a com-
mon superscript letter are significantly different (p
<0.05).

(xmol /¢ plasma)
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Incremental portal Met concentration

Fig.1. Incremental portal plasma methionine
(Met) concentration 30 min after feeding
rats fasted for 24 h various diets with 3%
oligo-L-methionine (OM) (experiment 2).
Cas, 8% casein diet; SPI, 10% soy protein
isolate diet; SPI-H, diet containing 9.25%
pepsin hydrolysate of SPI; SPI-R, diet
containing 12.4% insoluble residue after
pepsin hydrolysis of SPI; SPI-SP, diet
containing 10.19% mixture of amino acids
and small peptides (di- and tripeptides)
prepared by bacterial enzyme-hydrolysis
of SPI; and SPI-AA, diet containing 8.5%
amino acid mixture simulated to SPI. Rats
were fed a 259 casein diet for 2 weeks
before the fast. Each value is the mean of
six animals and vertical bars represent
SEM.
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Fig. 2. Change in body weight of rats fed 10% SPI or 12.4% SPI-R basal diet (O),
and the basal diet plus 0.3% Met (A) or 0.3% OM ((J) (experiment 3). Each
point is the mean of six animals and vertical bars represent SEM. Values not
sharing a common superscript letter are significantly different when tested by
ANOVA and Duncan’s multiple range test (p<<0.05).
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Change in body weight in rats fed 9.25% SPI-H, 10.19§ SPI-SP or 8.5% SPI-AA basal diet (O),

and these basal diets plus 0.3% Met (A), and 0.3% OM ([) (experiment 3). Each point is the
mean of six animals and vertical bars represent SEM. Values not sharing a common superscript
letter are significantly different when tested by ANOVA and Duncan’s multiple range test (p <

0.05).
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Table 2. Exocrine pancreatic enzyme secretion in response to various dietary nitro-
gen sources with different molecular sizes (experiment 4)

Total activity of Protein

Carboxypeptidase A Trypsin

Chymotrypsin ~ concentration

units/5 min

8% Cas 30.9+6.4*!
109% SPI 25.5+£4.5%
9.3% SPI-H 27.5+3.7¢%°
12.4% SPI-R 21.4+3.3%
10.19% SPI-SP 32.3+£3.3°
8.5% SPI-AA 31.7£2.6°
Fast 17.4+3.8°

units/5 min  units/5 min mg/ml

11.1+2.7 6.310.82%¢ 7.6+0.9
8.8+1.4 5.5+0.92%¢ 6.9+1.1
9.9+1.5 7.0%+1.1%® 7.94+0.8
7.9£1.0 5.2+0.9% 7.8+0.8
10.8t1.5 6.81+0.9%° 8.5%0.9
11.2+1.0 8.3+1.12 7.9+0.8
6.4+1.4 3.7+0.7¢ 6.8+1.1

' Mean+SEM (n=6). Values not sharing a common superscript letter are

significantly different (p<0.05).

Y=2.04X+6.47
r=0.97 n=4¢ SPI-AA
.01
p 0.0 SPI-H
SPI
° ® SPI-R

0 2 4 6 8 10 12 14

Incremental Met conc.(xmol/ £ plasma)

Correlation between incremental portal
Met concentration (experiment 2) and
growth-stimulating effects of OM when
supplemented to diets containing various
nitrogen sources derived from SPI with
different molecular sizes and amino acid
mixture simulated to SPI (experiment 3).
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