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ABSTRACT

Soy protein isolate (SPI) was treated with papain and subsequently with trypsin to
produce an oligopeptide mixture (OPM) having an average molecular weight of ca. 900
daltons ; the amino acid composition of OPM approximated that of SPI. The nutritional
properties of OPM were evaluated by feeding tests with rats, where SPI and an amino acid
mixture (AA) simulating OPM were used as controls. SPI-, OPM-, and AA-diets, each having
a methionine level of 0.19, were prepared and fed to normal and protein-malnourished rats
for three weeks. The results are summarized as follows: (1) for normal rats no significant
differences were found among the three diets in terms of protein efficiency ratio (PER), blood
hemoglobin content, and the activities of the two enzymes, GOT and GPT; and (2) when
malnourished rats were fed, the use of OPM diet led to significantly faster recovery of their
body weight than the use of any of the others. Effects of different levels of methionine in the

three diets on PER values for normal and malnourished rats are discussed by using the data

presented in the preceding paper.
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Soy protein isolate (10 g)
l «—NaHCO3 (1.5 g) and Na2CO3 (0.45 g) in water (30 ml)
Mixture (pH 9)
«—Papain (0.1 g) and L-cysteine (7 mg) in water (0.5 ml)
------ Incubation at 37°C for 2 hr
------ Saponification at 20°C for 3 hr after adding 0.5 N NaOH (250 ml)
''''' Dialysis using a Spectrapore tube in running water for 2 days

Non-diffusible fraction (higher than 1000 daltons)

freme- Lyophilization
Papain-hydrolyzed protein (10 g)

«—Trypsin (10 mg)
>>>>>> Incubation at 37°C for 15 min
«—Ethanol (1.0 liter)

----- Centrifugation at 4000 rpm for 10 min ——

------ Dissolved in water (500 ml) at pH 8 —

Precipitate
rrrrrr * Similar repetition

.

Precipitate Supernatant

l— """ Lyophilization
Lyophilizate (2.9 g)

l

Supernatant
------ Evaporation of ethanol
------ Lyophilization
Lyophilizate (5.8 g)

------ Evaporation of ethanol |

~— QOligopeptide mixture (8.7g)

Fig. 1 Process for producing an oligopeptide mixture from soy protein isolate
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Fig. 2 Chromatography of the oligopeptide
mixture (OPM) on Bio-gel P-2.
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Table 1. Amino acid compositions of soy protein isolate (SPI) and
oligopeptide mixture (OPM)

Amino acid composition (wt. %)

Amino acid

SPI OopPM*
Lysine 6.16 5.95
Histidine 2.72 2.74
Arginine 7.32 7.63
Aspartic acid 11.73 11.58
Threonine 3.68 3.84
Serine 5.05 4.02
Glutamic acid 19. 42 18.70
Proline 5.76 5.65
Glycine 4.02 4.09
Alanine 4.38 4.62
Valine 5.09 5.18
Cystine 1.14 1.10
Methionine 1.07 1.08
Isoleucine 4.83 5.20
Leucine 8.20 7.69
Tyrosine 3.84 4.05
Phenylalanine 5.35 2.95
Tryptophan 0.98 1.00

* Free amino acid content: 4.0%.

Table 2. Performance of three-week feeding of normal and protein-malnourished rats with soy
protein isolate (SPI)-, oligopeptide mixture (OPM)-, and amino acid mixture (AA)-diets
having methionine levels of 0. 1% and 0.3%

State Number Diet Methion?ne level PER Hb GOT GP"I“
of rats of rats in diet (%) (g /100 ml) (Karmen units)
Normal 5 SPI 0.1 2.0540. 382 12.0+0.46 88+0.5 15.0+1.3
5 OPM; 0.1 2.11+0.27 12.3+0.17 87+£5.4 13.7%+1.5
5 AA 0.1 2.14=0. 34 12.6+0.45 78+6.8 18.3+1.2
Malnourished 5 SPI 0.1 2.54+0. ]9)* 10.9+0.45 95+9.2 16.9%0. 7)*
5 OPM; 0.1 3.13+£0. 13\*}* 10.94+0.28 74+£4.0 10.7£0.7
5 AA 0.1 2. 13i0.51) 10.34+0.42 74%£4.2 12.8+0.7
Normal 5 SPI + Met 0.3 2.96+0.24 12.6+0.46 66*+4.0 8.3+1.8
5 OPM3 0.3 3.12+0. 02)* 12.240.44 55+1.2 11.0%+2.0 :, *
5 AA 0.3 2.7240. 14" 12.9+0.28 69+3.6 14.0+1.5
Malnourished 5 SPI + Met 0.3 3.8840.27 11.6+0.46 68+8.0 12.0+0.3
5 OPM3 0.3 3.97%0. 15)* 12.2+0.21 55%4.5 ll.OiO.l);l *
5 AA 0.3 3.4940.13 12.2+0.35 65+3.9 13.5%0.3

* p<0.05  a) Mean+SE
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Stepwise changes in PER with normal and protein-
malnourished rats fed soy protein isolate (SPI)-,
oligopeptide mixture (OPM)- and amino acid mixture
(AA) diets for three weeks. The symbols, S, O and
A refer to SPI-, OPM- and AA-diet, respectively.
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