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Comparative Study of Soybean Plasteins Synthesized with Soluble and

Immobilized a-Chymotrypsin

Cosimo Pallavicini,* Angelo Dal Belin Peruffo, and John W. Finley

Plasteins were prepared from low molecular weight peptides of a peptic digest of soybean protein. The
plasteins were fingerprinted on silica gel by a combination of electrophoresis and TLC, eluted, hydrolyzed,
and subjected to amino acid analysis. The results indicated that the plasteins from soluble a-chymotrypsin
were richer in glycine, valine, leucine, and serine than the plastein prepared from immobilized «-chy-
motrypsin. Plasteins prepared from immobilized a-chymotrypsin were rich in glutamic acid, lysine,
alanine, and threonine, suggesting a much more hydrophilic plastein than prepared from the soluble

form of the enzyme.

In a previous study, Pallavicini et al. (1980) reported that
plasteins prepared from several sources exhibited slightly
different patterns when subjected to isoelectric focusing.
The most significant differences were between plasteins
prepared from soluble and immobilized a-chymotrypsin.
The differences occurred in plasteins prepared form hy-
drolysates of soybean, alfalfa, and wild grass leaf protein.
The differences in mobility were interpreted to mean that
there were slight differences in the isoelectric points of
plasteins prepared from soluble and immobilized a-chy-
motrypsin. Plasteins offer considerable potential for
control of functional and nutritional characteristics and
for this reason they are of great interest to the food in-
dustry. Several reports emphasize the interest and po-
tential of plasteins (Pallavicini et al., 1980; Yamashita et
al., 1970a,b; Onoue and Riddle, 1973; Savangikar and Joshi,
1979; Hofsten and Lalasidis, 1976; Eriksen and Fagerson,
1976).

In this study, plasteins prepared from peptic digests of
soy protein are compared when the plastein are made by
using either soluble or immobilized a-chymotrypsin.
Comparisons are made by fingerprinting the plasteins on
TLC and by amino acid analysis of the new peptides re-
covered from the fingerprinting.

METHODS AND MATERIALS

Protein Extraction. Soybean flour (12.5% moisture)
was purchased from a local supplier and was stored at ~20
°C until used. The extraction of the proteins from soy
flour and the hydrolysis with pepsin (pH 1.6-1.8, 40 °C
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for 40 h) was done as previously described by Pallavicini
et al. (1980). The low molecular weight peptide fraction
of the hydrolysate was prepared by dialysis of the peptic
digest against water. Spectrapor membrane tubing with
a molecular exclusion of 3500 was used for the separation.
The diffusate was concentrated in vacuo at 40 °C. The
concentrate was then freeze-dried. The freeze-dried ma-
terial was used at a 30% (w/v) concentration as the sub-
strate for plastein synthesis with either soluble or immo-
bilized «-chymotrypsin.

Plastein Preparation with Soluble a-Chymotrypsin.
The 30% low molecular weight peptide fraction was fil-
tered through Whatman No. 4 paper and the solution was
incubated with a-chymotrypsin (salt free, type II, from
Sigma Chemical Co., St. Louis, MQ). The following con-
ditions were used: substrate concentration 30% (w/v);
enzyme/substrate ratio 1/100; pH 5.0; incubation tem-
perature 38 °C for 6 h. The water-insoluble plastein
products were purified by dialysis for 3 days at § °C ac-
cording to Noguchi et al. (1975). The dialysis was carried
out in a Spectrapor membrane tubing with an exclusion
limit of 8000. Dialysis was carried out against four changes
of distilled water. At the end of dialysis the contents of
the bag were freeze-dried and used for the fingerprinting.

Plastein Preparation with a-Chymotrypsin Immeo-
bilized on Chitin. The enzyme immobilization procedure
was as previously described by Pallavicini et al. (1980).
Briefly the a-chymotrypsin was immobilized on 20-30-
mesh chitin with glutaraldehyde and packed in a jacketed
column. Column operation conditions were as previously
described. The reaction product containing fractions from
the column were pooled and dialyzed to retain only the
water-insoluble fractions. Dialysis conditions were the
same as for the plasteins prepared by soluble a-chymo-
trypsin. At the end of dialysis the contents of the bag were
freeze-dried and fingerprinted.
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