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ABSTRACT

We attempted to demonstrate whether hepatic ornithine decarboxylase (ODC)
activity of rats could be a good marker for the nutritive value of dietary proteins
by comparing casein and soy protein isolate. In some disagreement with last year’s
results, soy protein isolate gave ODC activity not significantly different from that
given by casein either in liver or in kidneys. Methionire supplementation did not
show any stimulatory effect. It was concluded that, in contrast to proteins of very
low nutritive value such as zein, gelatin or hemoglobin, soy protein isolate is as good )
as casein in inducing ODC activity, although it has lower nutritive value than casein.
Feeding of zein or hemoglobin was found to be followed in 3 to 4 hours by a marked
decrease in plasma concentrations of their limiting amino acids, namely tryptophan
and lysine or isoleucine, respectively. In contrast to this, feeding of soy protein isolate
was followed in 5 hours by 30% rise in plasma concentration of methionine. Since
dietary induction of ODC is a rapid process completing in several hours it may be
most affected by plasma amino acid concentrations during several hours after feed-
ing. This seems to explain the discrepancy between ODC induction by and nutritive

value of soy protein isolate.
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Effect of soy protein isolate with or without menthionine on ODC

activity in liver and kidneys of rat. Rats which had been meal-fed
(10 a.m.—5 p.m.) laboratory chow for 10 days and then test diets for

1 day were given test diets containing 509% protein with or without
supplementation at 10 a.m. Results are means of 4 rats.
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Table 1. Plasma amino acid concentrations after feeding proteins with or without
amino acid supplementation
Plasma concentration®
Protein Amino acid (% of that in starved rat)
Control Supplemented?

Zein Lysine 10 123
Tryptophan 33 204

Other EAAC 70 56

Hemoglobin Isoleucine 7.7 94
Other EAA 125 121

Soy protein isolate Methionine 130 330
Other EAA 201 204

a: Rats had been meal-fed with laboratory chow for 1 week. They were sacrificed 3 hr

after feeding 25% zein, 4 hr after feeding 25% hemoglobin, or 5 hr after feeding

30% soy protein isolate. Blood samples of 4 rats of each group were pooled for amino

acid analysis.

b: Zein was supplemented with 1.5% tryptophan and 7% lysine, hemoglobin was

supplemented with 6% isoleucine, and soy protein isolate was supplemented with 1%

methionine.

c: EAA, essential amino acids.
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Table 2. Effect of dietary proteins on plasma amino acid concentrations at starvation.

Plasma concentration (umoles/l)

Amino acid

NP SI SI 1% Met ST 2% Met Casein
Met 16 13 21 27 27
Leu 57 87 89 109 100
Ile 35 46 45 57 63
Val 72 104 109 128 137
Lys 376 469 311 300 387
Arg 131 108 100 98 113
His 101 73 71 66 60
Trp t t t t t
Phe 34 42 40 46 43
Thr 182 532 246 149 394
NEAA 2450 2430 2480 2720 2570

Rats which had been meal-fed 109 protein diets or a protein-free diet were sacrificed
17 hr after the removal of last food. Blood samples of 4 rats of each group were pooled

for amino acid analysis.
NP, protein-free; SI, Soy protein isolate; NEAA, non-essential amino acids; t, trace.
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