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NUTRITIONAL EVALUATION OF SPI-DERIVED PEPTIDES IN RATS
—THE EFFECTS OF PEPTIDE CHAIN LENGTH ON THE DIGESTIVE
INTENSITY OF OLIGO-L-METHIONINE
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ABSTRACT

The digestive intensity of oligo-L-methionine (OM) was observed in rats fed OM contain-
ing diets based SPI, peptic digest of SPI (SPI-LP) and small peptide of SPI (SPI-SP). The
growth potency of a 109 SPI-LP diet was significantly higher than that of a 109§ SPI-SP diet.
Supplementary effect of 0.3% OM to SPI-SP diet tended to be higher than that to SPI diet.
Porto-arterial difference of methionine derived from OM, which is an absorptive indication of
early stages of feeding, was higher in the SPI-LP group than in the SPI group. The digestibility
of OM evaluated by fecal excretion of undigested OM in the rats fed the SPI-LP- and SPI-SP-
based diets were significantly higher than that in the rats fed the SPI diet. When dietary protein
level was increased to 209, the differences of OM digestibility between the protein sources were
similar to those in the 109 protein groups. But, the digestibility of OM in the 209 protein diet
fed rats were lower than those in the 10% protein diet fed rats. The OM digestibilities of the
SPI-SP groups were similar to those of the SPI-LP groups in both 109 and 20% protein levels.
These results represent that the gastrointestinal functions associated with OM digestion in the
rats fed SPI-LP and SPI-SP were higher than those in the rats fed SPI. The lower digestibility
of OM in 209 protein groups suggest that not only the pancreatic protease secretion, but also
the competitive inhibitory activity of dietary protein in the lumen was responsible for the OM
digestion in the gut. Nutr. Sci. Soy Protein, Jpn. 13, 38-42, 1992.
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Table 1. The distribution of chain lengths (molecu-
lar weight) of SPI-derived peptides
Ranges of molecular weight SPI-LP SPI-SP
%

More than 10,000 0.1 1.7
1,000-10,000 60.5 23.8
100-1,000 14.4 45.4
Less than 100 25.0 29.7

The values were estimated by chromatogram at 280
nm using HPLC constructed with Waters M-600
and Protein Pak 60 column X 2. Conditions were as
follows: column temperature 25C, elution buffer
0.1 M KPi buffer (pH 7.0), flow rate 1.0 mL/min.
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Table 2. Amino acid compositions of SPI, SPI-LP
and SPI-SP
SPI SPI-L SPI-S
%
Asp 12.03 12.12 11.68
Thr 3.83 3.54 3.38
Ser 4.77 4.60 4.44
Glu 19.55 20.83 20.68
Gly 3.72 3.50 3.57
Ala 4.17 3.79 3.85
Val 5.14 4.19 4.40
Cys 0.96 0.94 1.11
Met 0.75 0.67 0.85
Ile 4.68 4.56 4.54
Leu 7.69 7.39 7.37
Tyr 4.42 3.59 3.47
Phe 6.30 6.00 5.96
Lys 6.07 6.43 6.83
His 2.75 2.49 2.78
Arg 7.69 8.19 8.76
Pro 5.48 7.15 6.33
Total 100.00 100.00 100.00
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Table 3. Compositions of stock and test diets

10% protein diets!
Stock diet -

SPI diet SPI-LP diet SPI-SP diet

g/kg diet
Casein?® 250 — — —
SPI? 100 — —
SPI-LP? — — 96 —
SPI-SP? — — — 101
Corn oil* 50 50 50 50
Mineral mixture® 40 40 40 40
Vitamin mixture® 10 10 10 10
Granulated vitamin E7 1 1 1 1
Choline bitartrate 4 4 4 4
Sucrose to make 1 kg

1

Oligo-L-methionine (OM) was added to test diet up to 0.3% for observations of growth and OM diges-
tibility and up to 3% for measuring porto-arterial difference of methionine.

¢ Casein: ALACID; New Zealand Dairy Board, Wellington, NZ.

¢ SPI (Fujipro R, Fuji Oil Co. Osaka), SPI-LP is a peptic digest of SPI described in Materials and Methods,
and SPI-SP is small peptide of SPI (Hinute PM, Fuji Oil Co.). These three protein sources were added
20.0, 19.2, and 20.2% in 20% protein diets for experiment 2, respectively.

Retiny] palmitate (7.66 gmol/kg diet) and ergocalciferol (0.0504 gmol/kg diet) were added to corn oil.
The mineral mixture is prepared based on the AIN-76 Workshop held in 1989. It provided (mg/kg diet);
Ca, 4491; P, 2997; K, 3746; Mg, 375; Fe, 100; I, 0.32; Mn, 10.0; Zn, 34.7; Cu, 6.00; Na, 4279; Cl, 6542; Se, 1.05;
Mo, 1.00; Cr, 0.50; B, 0.50; V, 0.25; Sn, 2.00; As, 1.00; Si, 20.0; Ni, 1.00; F, 2.72; Co, 0.20.

The vitamin mixture was prepared in accordance with the AIN-76 mixture except that menadione and
L-ascorbic acid were added to make 5.81 #mol/kg and 284 umol/kg diet, respectively.

Vitamin E granule (Juvela, Eisai Co., Tokyo) supplied 423 gmol all-rac-a-tocopheryl acetate per kg diet.

Table 4. Body weight gain and food intake for 14 days in rats fed
109 protein diets

Diet groups Body weight gain Food intake
g/14 days
SPI 23.7%x4.5¢ 125.4+10.1¢
SPI-LP 38.5+5.6° 154.9+£13.7%°
SPI-SP 32.3£4.3> 141.1+ 9.23¢
SPI+0.3% OM 34.3£3.6%4 142.64 9.0
SPI-LP+0.3% OM 39.9+4.5 152.6+ 9.27c
SPI-SP+0.3% OM 44.1+£1.8*® 163.0+ 5.0°
SPI+0.3% Met 53.8%5.2° 159.5+ 8.4°

Values are mean®+SEM (n=6). Means not sharing a common super-
script letters within the same column are significantly different (p<
0.05).
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Table 5. Body weight gain and food intake for 14 days in rats fed

20% protein diets

Diet groups

Body weight gain

Food intake

g/14 days

SPI 89.4+3.4 227.31£8.3

SPI-LP 78.7t4.4 219.2+£8.7

SPI-SP 78.6£5.3 227.0£9.1

SPI+0.39% OM 87.5£5.5 228.7+£9.5

SPI-LP-+0.3% OM 89.3+1.9 241.6+5.6

SPI-SP+0.39% OM 83.4+4.4 234.1+9.2

Values are mean+SEM (n=7).
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Fig.1. Porto-arterial differences of methionine der-
ived from oligo-L-methionine (OM) 30 min
after feeding of 10% SPI, SPI-LP, and SPI-SP

diets containing 3% OM. Mean+SEM (n=6).
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evaluated by the undigested OM excreted in
feces of rats fed 109% SPI, SPI-LP, and SPI-SP
diets containing 0.3% OM for 14 days. Means
not sharing a common alphabetical letter are
significantly different (p<0.05, n=6).

41



Sr

OM digestibility(9%)

SPI SPI-LP

SPI-SP

Fig.3. Digestibility of oligo-L-methionine (OM)
evaluated by the undigested OM excreted in
feces of rats fed 20% SPI, SPI-LP, and SPI-SP
diets containing 0.3% OM for 14 days. Means
not sharing a common alphabetical letter are
significantly different (p<0.05, n=7).
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