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The Study on Enzymatic Modification of Proteins
and Its Applications in Sovmilk Processing Teckmology
Abstracts
This dissertation includes the theortical study on
enzymatic modification of proteins and the mechanism of
enzymatic improving the yield of soluble soybean matter ,
and the study on enzymatic soymilk processing technology,
In the first section of the digssertation, the
author reviewed the preceding works in this field, then ,
several assumptions on the relationships between the
structural properties ( average molecular weight, water
accessible area , polarity , flexibility, and hydrophobi
city ) and the degree of hydrolysis of modified proteins
have been put forward according to the molecular biophysie
cal principles, With. the help of mathematical treatment
the relations among the average molecular weight , the
degree of hydrolysis, the water accessible area, the
polarity , the hydrophobicity, the flexibility and the
net charge of modified proteins have been given, The
evidences provided by experiments lead the author to
conclude
; The averasge molecular welight of modified proteins
is inversely proportional to the degree éf hydrolysis.
24 The water accessible area of the modified proteins
is a logarithmic function of the degree of hydrolysis.

o 1) The polarity of modified proteins is inversely



proportional to the molecular weight of the modified
proteins,

4,  The hydrophobicity of modified proteins is inversely
proportional to the degree of hydrolysis

5. The flexibility of modified protein is a negative
expohential function of the average molecular weight.

6. Thé relations among DH(TCA) DH{PH) and DH{TNBS) are
linear for gpetifical enzyme « substrate system,but are
variable for different enzymes,

So the average molecular weight , polarity, hydrophobie
city and flexibility can be used as the characteristic |
parameters to predict and control e Pusicil onal properties
of the modified proteins if the relations between them and
the functional propertiés of modified ﬁroperties are avail=
able, Then, the authoe studied the relations between these
parameters and the functional properties of the modified
proteins, The results of experiments indicate :

1%  The solubility of modified protein is linearly ;
increase with the increase of polarity, is linearly decreasg
with the ihcrease of t hydrophobicity.

2é The emulgifying ability of modified proteins is
logarithmically dependent on the hydrophobicity, or linearly
dependent on the flexibility, or inversely related with
polarity. Emulsifying ability can be repreéented as a two-
variable function of polarity and hydrophobicity,

D4 The emulsion stability is inversely related with



polarity and flexibility, It can be represented as a two-
variable function of Hydrophobitity and polérity or flexibie
1ity.

L, The foaming properties ( ability and stability ) is
inversely proportional to flexibility

So the author censiders that polarity , hydrophobicity
and flexibility can be used as structural parameters to
control the functional properties of modified proteins,Finse
lly in this section, the conformations of modified proteins
were studied, The conformations of modified proteins is
closely related to the degree of hydrolysis and the specifie
city of enzymes ., Enzymatic modification can also increases
the mobility of molecular structure and decreases the hydro-

phobic district of proteins, That is the reason why the
functional properties of modified proteins can be differently
from each other even if they are with the same degree of
hydrolysis.

In the second section of the dissertation, the author
first investigated the mechanism of protease, cellulagely and
pectic enzyme separately.Then studied the coordination
effects among fhose enzymes, . .1he results of experiments
indicates that:

Y Protease, which can decomposes the insoluble proteins

. in cell wall and cell matrix, transfers insoluble proteins

into soluble, That is the reason why protease can increase

the yield of soluble proteins from insoluble soyhean material.

Mbo= Syt |



p Cellulase can partly destroy the structure of cell
wall, release the insoluﬁle proteins and polysaccharides in
cell wall and make them soluble |, »

3. Pectic enzyme cah destroy the cell wall structure ,
decompoée the pectic substance in the midlemella of cell
wall, So the proteins and polysaccharides in the cell wall
can be released,

4, Protease has coordinating effects on pectic enzyme
and cellulase, but there is no coordineting effects between
cellulase and pectic enzyme, and both of cellulase and pectic
enzyme have no effects on protease, So the protease should
be used before cellulase and pectic enzyme in the soymilk
processing,

In the last section of the dissertation, the processing
parameters of heating treatment were obtained by studying the
impaction of heating treatment on the activity of lipoxygenase
, trypsin inhibitors , and the relationships between it and
protein solubility, and the kinetical characteristics of
protéase,cellulase and pectic enzymes were investigated,
Finally, the parameters for soymilk processing were selected
and optimized, The process includes heating treatment, homo-
genization, protease treatment, pectic enzyme treatment ,
centrifuging, concentrationn and spray drying, The resulted ™
soymilk contains 7,86  so0lid substanCess 3.8% proteins,37,89
% survival activity of trypsin inkibitore. and represents a

yield of 82,37% proteins , 68,90% raw materials . and with



the degree of hydrolysis of 13,43% (DH(TCA)) and molecular
weight of protein in product about 18000, After spray dry-
ing, the product can be resoluble.v There is no any bitter
taste produced by the enzymatic hydrolysis.
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