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Improvement of Plant Proteins by the Reconstitution of Peptides

Akio KATO, Elfadil Elfadl BABIKER and Naotoshi MATSUDOMI

Faculty of Agriculture, Yamaguchi University, Yamaguchi 753

ABSTRACT

The reconstitution of peptide fragments in soy proteins was attempted to improve the func-

tional properties such as solubility, removal of bitterness, emulsifying and foaming properties.

Soy protein was reconstituted by microbial transglutaminase treatment of the protease digests
or the mild acid hyrolysates. Although the protease digests or the acid hydrolysates of soy
protein revealed the insolubility and the bitterness, the subsequent transglutaminase treatment
increased the solubility and decrease the bitterness. In addition, the reconstituted soy proteins
showed better emulsifying and foaming properties. These results suggest that the reconstitution

of peptides using transglutaminase is a useful method for improving food functionality of soy
protein. Rep. Soy Protein Res. Com., Jpn. 18, 49-54, 1997.

Key words : reconstitution of soy protein, transglutaminase treatment, removal of bitterness of

peptides
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Fig. 1. SDS-PAGE patterns of acid precipitated
soy protein (APP) digested by protease or
acid treatments followed by trans-
glutaminase (TGase) treatment. (1),
Molecular marker ; (2), APP; (3), Pronase
digests ; (4) Pronase digests + TGase; (5),
Chymotrypsin digests; (6), Chymotrypsin
digests + TGase; (7), Papain digests; (8),
Papain digests + TGase; (9), Pepsin
digests; (10), Pepsin digests + TGase;
(11), HCl hydrolysates; (12), HCI
hydrolysates + TGase. Arrows indicate
the boundary between the stacking (upper)
and separating (lower) gels.
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Fig. 2. Elution patterns by HPLC of APP (—-
—), chymotrypsin digest(a), pronase
digest(b), acid hydrolysate(c), pepsin
digest(d) and papain digest(e) with
[ G ) and without ( ) TGase treat-
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Table 1. Effect of TGase treatment on the solubility of
protease digests and acid hydrolysate of soy pro-
tein in distilled water

Turbidity (OD500)
Samples TGase

- +
APP 0.56+0.02 o
Pronase digest 1.50+0.04 0.02+0.003
Chymotrypsin digest 2.20+0.12 0.010.001
Papain digest 2.18+0.08 0.01+0.002
Pepsin digest 0.65+0.03 0.024-0.003
Acid hydrolysate 0.70+0.02 0.01+0.001

Values are means + SD, n = 3.

Table 2. Effect of TGase treatment on surface hydro-
phobicity (So) of protease digests and acid
hydrolysate of soy protein

So
Samples TGase
- +
APP 17.07+1.20 —
Pronase digest 25.80+3.87 3.63+1.39
Chymotrypsin digest 24.00+2.88 1.17+0.21
Papain digest 25.00+1.98 1.24+0.13
Pepsin digest 25.85+0.76 1.60+0.01
Acid hydrolysate 37.63+1.36 2.40£0.80

Values are means + SD, n = 3.

Table 3. Bitterness scores of protease digests and acid
hydrolysate of soy protein with and without TGase

treatment
Bitterness score (quinine sulfate
equivalent, X 1072%)
Samples
TGase

- +
Chymotrypsin digest 6.50 +£0.25 1.044-0.02
Papain digest 6.40+0.36 1.12+0.13
Pepsin digest 7.80+0.91 1.21+0.07
Pronase digest 4.13+0.31 1.07+0.05
Acid hydrolysate 7.60+0.42 1.13+0.12

Values are means + SD, n = 6.
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Fig. 3. Emulsifying properties of acid precipitated soy protein (APP) (—-—) and

APP treated with Chymotrypsin (a), Pepsin (b), Pronase (¢) or 0.05 N HCl

(d) with (
are means of duplicate samples.
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) and without (

........... ) transglutaminase treatment. Values
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Fig. 4. Foaming properties of acid precipitated soy protein (APP) (— - —) and APP
treated with Chymotrypsin (a), Pepsin (b), Pronase (c) or 0.05 N HCI (d)
with ( ) and without (........... ) transglutaminase treatment. Values are
means of duplicate samples.
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