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ABSTRACT

Effects of SSPS addition on the gelation behavior of 11S globulin under the high ionic
strength condition were investigated. With the increase in SSPS concentration, the
rupture stress of 11S globulin gel decreased. It was demonstrated by DSC
measurement that the thermal stability of 11S globulin molecule was enhanced by
SSPS. SDS-PAGE analyses revealed that the polymer formation via disulfide linkage
of 11S globulin was inhibited by SSPS. The retardation of gelling of 11S globulin by
SSPS was demonstrated using dynamic oscillation measurement. The observation of
gel microstructure by scanning electron microscopy showed that the network
structure of 11S globulin gel was destroyed by SSPS addition. These results indicate
the inhibition of gelling process of 11S globulin by SSPS. However, the storage
modulus of 11S globulin gel was found to rise by SSPS addition based on the results of
dynamic oscillation measurement. Furthermore, the gigantic polymers of 11S
globulin were observed in the micrograph image of mixed gel system of 11S globulin
and SSPS instead of the typical network structure of protein gel. This means SSPS
could modify the structure and physical properties of 11S globulin gel, thereby
producing the new type gel. Soy Protein Research, Japan 10, 34-39, 2007.
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Effects of SSPS addition on stress-strain curve of 11S globulin gel. Mixture of solutions of 11S globulin and
SSPS were heated at 100C for 30 min to form gels. The concentration of 11S globulin was 5%, and the
ratio of SSPS and 11S globulin was changed from 0 to 0.6. The compression test was carried out to obtain

the stress-strain curve of gels. The strain and stress at the rapture point were shown in each figure.
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Fig. 2. Effects of SSPS addition on DSC curve of 11S
globulin solution. The concentration of 11S
globulin was 5%. The concentration of SSPS
was shown in the figure. Tp means the
temperature at the top position of endothermic
peak in each curve.
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Fig. 3. SDS-PAGE analysis of 11S globulin polymer
formed by heating in the presence or absence of
SSPS. Mixture of solutions of 11S globulin (1%)
and SSPS (0-0.6%) were heated at 100°C for 5
min. The solutions were mixed with SDS-buffer
containing no reducing agent. The
electrophoresis was carried out in the Laemmli
system without reducing agent. "M" means the
lane of molecular weight marker. "C" means
that of 11S globulin without heating treatment.
Patterns of 11S globulin and SSPS mixture
solutions after heating are shown in lanes
"Heating". SSPS/11S globulin ratio of heating
solution is shown in the number of each lane.
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Table 1. Effects of SSPS addition on gelling time (T,,)
and final value of storage modulus (G's,.) of

11S globulin solution
SSPS concentration (%) Ty (sec) G'4a (KPa)
0 1,760 1.60
1 1,840 1.48
2 1,780 3.50
3 1,840 4.93
4 1,820 8.10
5 1,940 6.45

11S globulin concentration of solution was 5%. T, and
G'sa Were obtained by dynamic oscillatory measurement
of G' of 11S globulin solution in the absence or presence
of SSPS. The heating- and cooling-treatment for the
measurement was carried out as follows; 11S globulin
solution was heated from 30°C to 100C in the rate of
5C/min and kept at 100°C for 10 min, thereafter cooled
again to 30°C. T, is the temperature inducing the onset
of rapid increase in G'. G is the value of storage
modulus after heating- and cooling-treatment.

Fig. 4. Scanning Electron Micrograph of 11S globulin gels in the presence or absence of SSPS. The upper and
bottom figures show the image of 12.5% and 5% 11S globulin gels, respectively. The ratio of SSPS and 11S

globulin was shown in parenthesis.
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Fig. 5. Schematic representation of gelation of 11S globulin in the presence or absence of SSPS. The upper figure
shows the case of 11S globulin gelation in the absence of SSPS. In the bottom figure, the effects of SSPS on

the gelation process of 11S globulin is illustrated.
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