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ABSTRACT

The effects of dietary nitrogen forms (protein or peptides) and feeding condition (nibb-
ling or continuous feeding) on growth and energy and nitrogen utilization were examined
in young adult rats. Groups of the male Wistar rats were given a diet containing either
20% soy protein isolate (SPI) or soy protein peptides (SPT) ad lbitum for 7 days. Other
group of rats were fed a liquid diet containing SPT by continuous infusion (SPTc). Gross
energy efficiency and nitrogen retention, which were estimated from energy and nitrogen
balances, respectively, were higher in SPT group than those in SPI group. As the food
intake in SPI fed rats was less than that in SPT fed rats, we could not conclude that pep-
tides were better source than protein for energy and nitrogen utilization. The paradoxical
relationships between food efficiency (body weight gain/food intake) and gross energy
efficiency or PER (body weight gain/protein intake) and nitrogen retention rate in SPT
and SPTc groups were observed, suggesting that parameters, such as food efficiency or
PER based on body weight gain, were not necessarily adequate in assessing the nutritional
values of a liquid diet. Briefly say, it was proved that soy protein peptides with average
chain length of 3.3 were useful nitrogen source for enteral nutrition. Nutr. Sci. Soy Pro-
tein, Jpn. 10, 71-75, 1989.
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Table 1. Composition of solid and liquid diets
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Solid diet (g/kg)
SPI or SPT 200
Glucose 467
Sucrose 233
Vitamin mixture (Harper) 10
Choline-Cl 5
Mineral mixture (AIN-76TM) 35
Soybean oil 50

Liquid diet (/100 mb
SPT (g 7.7
Glucose (g) 18.1
Sucrose (g) 9.0
Vitamin mixture (g) 0.4
Choline-Cl (g) 0.2
0.75% Ca solution (m)) 11.9
6.09 MgSOy solution (m) 0.8
8.7% K:HPO.solution (mi) 3.9
Physiological saline (ml) 4.9
10% Fat emulsion (ml) 16.0
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Table 2. Food and protein intakes and body weight gain

Group () Food intake Protein intake  Weight gain Food efficiency Protein efficiency
(A) (B) © (C/A) (C/B)
g/7 days g/7 days g/7 days
SPI (&) 135.2%+17.2 22.8%2.9 55.5+9.8 0.41%0.03 2.42%0.15
SPT (D) 154.3£11.7% 25.2+1.0 49.0%6.6 0.32£0.03% 1.95%0. 272
SPTec (5) 150.8%6.1 23.6+1.0P 56. 1%6. 4 0.37%0.03° 2.38+0.18°

aSignificant difference between protein group and peptide group at p<0.05. PSignificant difference

between SPT group and SPTc group at p<0. 05.

Table 3. Energy balance

(kcal/100 g body weight/ day)

Group () Energy Metabolizable Energy Energy Gross energy
intake (A) energy expenditure balance (B) efficiency (B/A)
%
SPL (5 41.38+3.58 38.981+3. 44 23.29+1.84 15.69%2. 25 38+3
SPT (D 47.95+3. 387 45.84+3.312 25.47+0. 89 20.37+3.212 42+5
SPTc (5 42.12%1. 85" 39.99+1.60°  23.55+1.35°  16.44£1.61" 38+3

aSignificant difference between protein group and peptide group at p<0.05. PSignificant difference

between SPT group and SPTc group at p<0. 05.

Table 4. Nitrogen balance

(g/100 g body weight/ day)

Group (n) N intake (A) Feces N Urine N N balance (B) N retention
rate (B/A)
%
SPI (5 1.85%0.16 0.10%0.01 0.96%0.07 0.79%0.11 43+3
SPT (D 2.08%0.08° 0.08%0. 02 1.03%£0.14 0.97£0.14° 4717
SPTc (5) 1.80%0.05° 0.08+£0.03 1.17£0.03° 0.55%0. 08" 31+4b

aSignificant difference between protein group and peptide group at p<0.05. *Significant difference

between SPT group and SPTc group at p<0.05.
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Fig. 4. Body composition.

Table 5. Comparison of utilization efficiencies of energy and nitrogen by two approaches

SPT Egg white peptide
Solid Liquid Solid Liquid
(ad lib.) (continuous) (ad lib.) (continuous)
Energy
Food efficiency! 0.32 0. 37 0. 34 0.42
Gross energy efficiency? 42 38 46 45
Nitrogen
PER! 1.95 2. 38 2.43 2.82
N retention rate? 47 31 56 45

IRatio of BW gain to food or protein consumption.

2Efficiency from balance study data.
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