RESKUDHAREZVBEND
SMr=_/BHEIEWNE

SUPPLEMENTAL EFFECT OF METHIONINE AND CYSTINE
TO DIETS CONTAINING SOYBEAN OR A SOY PROTEIN
ISOLATE

HH OG- BEEE - AR T (AEBREERESBEELFHE)
Akira YOSHIDA, Hidehiko YOKOGOSHI and Kyoko KAWAI

Department of Agricultural Chemistry, Nagoya University

ABSTRACT

It has been reported that the supplementation of cystine to a diet containing
raw soybean protein stimulates the growth of rats whereas the similar supplementa-
tion of cystine to a diet containing the soy protein isolate is not effective. We as-
sumed the difference would be due to the presence of trypsin inhibitor which stimulates
the excretion of trypsin and chymotrypsin and produces pancreatic hypertrophy. We
compared the supplemental effects of methionine and cystine to diets containing raw
soybean, heated soybean or a soy protein isolate.

Male young rats of the Wistar strain weighing about 90 g were used. Experi-
mental diets contained 109% of protein as raw soybean, heated soybean or soy protein
isolate (Fujipro R). Supplementation of 0.8% of methionine to these diets stimulated
the growth significantly only when the basal diet contained the raw soybean. Pancreas
weights of rats fed the raw soybean diets were also significantly higher than those
fed the heated soybean diets or soy protein isolate.

Liver polysome patterns were improved by the supplementation of the S-amino
acids. In the group of rats fed the raw soybean diet, cystine supplementation was
more effective than methionine supplementation.

In the next experiments, rats were previously injected with 35S-methionine and
then fed either the raw soybean diet or the heated soybean diet. Feces were collected
for the first 3 days and 35S contents were determined.

The group of raw soybean diet excreted more 35S in feces than the group of
heated soybean diet.

These results indicate the supplementation of cystine is effective only when the
soybean protein contained trypsin inhibitor and excreted more S-amino acid, especial-

ly cystine as pancreatic proteases.
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Changes in body weight and food intake of rats fed raw-, heated- or

soy protein isolate diets supplemented with Met or Cys for 2 weeks

Diet

Changes in BW

Food intake

for 2 wks day 1 day 2
g g/day

(1) 10% Raw soy bean 7.1+3.0 10. 2 1.5
(2) v +0.3% Met 36.1+2.9 10.8 13.1
(3) » +0.3% Cys 16.6+1.9 11.3 10.8
(4) 10% soy bean Heate 32.1+1.8 11.7 14.6
(5) »  +0.3% Met 53.4+3.8 13.5 14.1
(6) #»  +0.3% Cys 29.7+2.9 10. 8 11.9
(7) 10% Soy prot. isolate 23.5+2.8 9.7 11.9
(8) v +0.3% Met 45.4+1.2 10.7 10.9
(9 v +0.3% Cys 27.94+2.3 11.0 10.5

Means + SD of six rats per group
10% net protein content
Soy protein isolate, Fujipro R
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Changes in liver weight, pancreas weight and hepatic polysome profiles

of rats fed raw-, heated- or soy protein isolate diets supplemented with

Met or Cys for 2 wks.

Monomer—dimers

Diet Liver wt Pancreas wt per total ribosomes
g/100gBW g/100gBW (%
(1) 10% Raw soy bean 4.96+0.43 0. 431+0. 0272 41.4+3.72
(2) 7 +0.3% Met 4.62+0.13 0.364+0. 018 35.840. 70
(3) 7  +0.3% Cys 4.21+0.25 0. 403+0. 020% 29.8+0. 6¢
(4) 10% Soy protein isolate 4.46+0.34 0.186+0.011¢ 32.341.0¢
(5) 7 +0.3% Met 4.77+0.15 0.183+0. 015¢ 28.9:£38. 7¢d
(6) »  +0.3% Cys 4.59+0.16 0.19140. 008 26.2+1. 3¢
(7) 10% Soy protein isolate 4.09+0. 22 0.196+0. 013¢ 36.6+0. 9P
(8) »  +0.3% Met 4.58+0. 37 0.18240. 014¢ 28.242. 1cd
(9) 7 +0.3% Cys 4.45+0. 21 0.188+0. 009¢ 29.9+1. 3¢

Means = SD. of six rats per group, 10% net protein contents

Values with different alphabetical supersecripts within a column are significantly
different (P < 0.05)
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