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ABSTRACT

L-Methionine was covalently attached to a soy protein isolate (SPI) by modification with
papain under the conditions we reported previously (J.Agric. Food Chem. (USA), 27,52 (1979)).
The three kinds of enzymatically modified proteins, EMP,, EMP,, and EMP,; which attached
methionine at 3.9%, 6.8% and 10.7% levels, respectively were obtained. Any of these products
had a molecular weight of approximately 2,000~13,000 daltons, with a polymerized meth-
ionine sequence at the C-terminal. EMP,;, for example, was found to have a methionine
tetramer at the C-terminal. Feeding tests with rats demonstrated that the methionine tetramer
attached covalently to EMP,, was as bioavailable as free methionine, whereas a synthesized
methionine polymer with a degree of polymerization of 4~6, when formulated non-covalently
in SPI, was less bioavailable. The significance of covalently attaching methionine to SPI is

discussed from a food and nutritional point of view.
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Table 1. Protein efficiency ratio of diets containing
various types of methionine

Diet and Met level No. of Feeding

Supplements (%) rats ?g;;osc)l PER
SPI 1.1 7 28 1.71£0.15
SPI+ Met 3.0 7 28 2.96%+0.12
SPI+Met-Met 3.0 5 10 2.96%£0.11
SPI+ Met-Met-Met 3.0 5 10 3.21%+0.06
SPI+EMPu 3.0 7 28 2.931+0.04




ca. 110 residues

Maximum

c.

v

Minimum < -
ca. 18 residues

Fig. 1

WREESNLRY AF A= (EREL~6) OXF
ForviRFBIhE{ WwI enraniz, LerL, F
BABEDOAF A=Y (F NI RAFA =) BCKIF
WWARTF FEERICEA STV % EMP (Fig) @ £
FA =TI ENS £ ) EBER (Table 1)
Do, FEAZOESGEDAFA=VTH>Th, %
NPRBICESEN TV I2rHEREEENTINIC L
D, EFEFIAECRELEZRBH2 I L2

272,
X 7

1) Yamashita, M., Arai, S., Imaizumi, Y., Amano,
Y. and Fujimaki, M. (1979) : A one-step process
for incorporation of L-methionine into soy
protein by treatment with papain. J. Agric.
Food Chem., 27, 52-56.

2) Arai, S., Aso, H. and Kimura, H.(1983): An
enzymatically modified protein produced with
covalent incorporation of L-methionine for use
in nutritional improvement of soy protein.
Agric. Biol. Chem., 47, 2115-2117.

3) Haynes, R, Osuga, D.T. and Feeney, R.E.
(1967) : Modification of amino groups in in-
hibitors of proteolytic enzymes. Biochemistry, 6,
541-547

4) Hill, R.L. and Smith, E.L. (1958) : Hydrolysis of

6)

7)

o]
~

©
~—

10)

Schematic representation of predicted structure of EMP;

mercuri-papain by leucine aminopeptidase
without loss of enzymic activity. J. Biol. Chem.,
23, 117-134.

Fraenkel-Conrat, H., Harris, J.I. and Levy, A.L :
“Methods of Biochemical Analysis” vol. 2,
(1955) p. 359.

Chibnall, A.C. and Rees, M.W. (1958) : Studies
on the amide and C-terminal residues in
proteins. 1. The characterization of the C-
terminal residue. Biochem. J ., 68, 105-111
Corradin, G. and Harburg, H. (1970) : Cleavage
of cytochrome C with cyanogen bromide. Bio-
chim. Biophys. Acta, 221, 489-496.

Ambler, R.P. and Brown, L.H.(1967): The
amino acid sequence of Pseudomonas fluores-
cens azurin. Biochem. J ., 104, 784-825.

Harper, A.E.(1959): Amino acid balance and
imbalance. 1. Dietary level of protein and amino
acid imbalance. J. Nutr., 68, 405-418.

Arai, S, Yamashita, M. and Fujimaki, M.
(1979) : A novel one-step process for enzymatic
incorporation of amino acids into proteins:
papain-catalyzed polymerization of L-
methionine ethyl ester and its regulation by
adding a protein substrate. Agric. Biol. Chem.,
43, 1069-1074.



