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Abstract

We studied to improve the functional properties of soybean protein isolate by
dimethylglutarylation and acetylation. Soybean protein isolate was acylated rapidly up to 80%
modification and more of 80% modification was proceed slowly. Electrophoretic analysis showed
that more changes in modified protein. Also, modification of soybean protein produced more
ionizable tyrosines and exposed more hydrophobic groups, while modified protein exhibited a loss
of reactive sulfhydryl groups. Spectrophoretic studies demonstrated that the shift was occurred at
the UV 278nm and fluorescence 333nm, respectively, and the intensity decreased as the degree of

modification was increased.
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0.03 M Tris-HCI buffer(pH 8.0) for 1 hr

Centrifugation at 10, 000rpm. for 20 min. at 4°C

Precipiate

Supernatant

Adjustment to pH 4.5 With IN HCI
!

Centrifugation at 10,000 rpm. for 20 min. at 4°C

Precipiate

Washing twice with distilled water

Adjustment to pH 8.0 With IN NaOH

Dialysis at 4°C, for 24 hr.

Freeze drying

|

Soybean protein isolate

Supernatant

<Fig. 1> Flow diagram for preparation of soybean protein isolate
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<Fig. 2> Effect of the amount of acylating reagents on
degree of modification of soybean protein isolate
(o -dimethylglutarylation, © -acetylation).
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<Fig. 3> Polyacrylamide gei-electrophoresis pattern of
soybean protein isolate, dimethylglutarylated and
acetylated soybean protein (A; Soybean protein
isolate, B, C, D; 33%, 64%, 91% dimethylglutary-
lated soybean protein, E, F, G; 30%, 60%, 88%
acetylat-ed soybean protein)
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<Fig. 4> SDS gel electrophoresis pattern of soybean protein
isolate, dimethylglutarylated and acetylated
soybean protein (A; Soybean protein isolate, B,C,D;
33%, 64%, 91% dimethylglutarylated soybean
protein, E,F,G; 30%, 60%, 88% acetylated soybean
protein)
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<Fig. 5> Changes in ionization of tyrosine modified by
dimethylaglutarylation( © -33%, m-64%, 1-91%) of
soybean protein isolates( * ).
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<Fig. 6> Changes in ionization of tyrosine modified by
acetylation (©-30%, m-60%, 0-88%) of soy-bean
protein isolates ( * ).
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<Fig. 7> UV spectra of soybean protein isolate (-) and
dimethylglutarylated soybean protein (--+; 33%, - - -;
64%, - -; 91%)
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<Fig. 8> UV sﬁectra of soybean protein isolate (-) and
acelylated soybean protein (---; 30%, - - -; 60%,
- -; 88%)
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<Fig. 9> Fluorescence spectra of soybean protein isolate (-)
and dimethylglutarylated soybean protein (---; 33%,
-« -;64%, - -; 91%)
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isolate (-} and acetylated soybean protein (---;
30%, - + -; 60%, - -; 88%)

<Table 1> Amino acid composition of isolated, dimethylglutarylated and acetylated soybean protein.

Asp.

Ser.

Ghu.

Pro.

Gly.
Ala.
Cys.
Val.
Met.

lle.

Leu.
Tyr.
Phe.
His.
Lys.
Arg.

(Unit : g/100g protein)

ylglutarylated protein ‘ Acetylated soybean protein
- 64% - - 9% 30% 4% 8

9.8 94 94 9.1 9.8 9.7 9.3
3.1 30 30 2.8 31 3.1 30
37 3.6 37 35 38 39 38
17.7 16.9 16.9 164 17.8 17.6 16.5
43 40 42 4.0 44 44 4.0
34 33 33 31 34 34 33
33 32 32 32 34 34 32
1.2 22 23 2.6 1.8 1.8 15
4.1 40 40 39 4.1 4.1 39
0.6 0.7 0.7 0.7 0.8 0.8 0.7
43 45 4.7 50 44 44 45
6.5 6.3 6.3 6.5 6.4 6.5 6.5
24 2.6 26 2.7 2.7 2.7 2.7
44 42 4.0 39 39 40 40
20 19 2.1 2.1 2.0 2.1 1.9
5.1 39 39 37 45 45 43
13.1 15.0 14.8 16.3 13.6 13.8 16.6

% Degree of modification
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<Fig. 11> Changes in sulfhydryl content of soybean protein
isolate modified by dimethylglutarylation (o) and
acetylation (0)
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<Fig. 12> Changes in surface hydrophobicity of soybean
protein isolate modified by dimethylglutarylation
(o) and acetylation(0)
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<Fig. 13> Changes in residual trypsin inhibitor activity of
soybean protein isolate modified by
dimethylglutarylation ( o) and acetylation (o)
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