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Fabrication of SPI-Starch Complexes for Use as Ingredients
— A Pilot Cooking Study

Kyoko OHISHI"* and Etsuko IMAI®

'Department of Life and Ecology, School of Human Ecology,
Wayo Women's University, Ichikawa 272-8533
’Department of Human Nutrition, Faculty of Human Nutrition,
Seitoku University, Matsudo 271-8555

ABSTRACT

An SPI gel with no starch and SPI-starch (potato) complexes fabricated by
substitution of part of the SPI with starch were prepared. When each preparation
was heated in 10% sucrose, the SPI gel swelled with decreases in hardness and
cohesiveness, whereas the fabricated gels showed no such changes. Also, heating
of the preparations in 1% NaCl caused no appreciable physical changes. Heating
in an "umami" stock (glutamate solution) containing a higher concentration of
NaCl gave the result that the SPI gel shrank with an increase in hardness, while
the physical properties of the fabricated gels remained constant. As to the gels
seasoned with NaCl, compared to the SPI gel the fabricated gels distinctly reduced
in hardness and cohesiveness without changing to physical properties during
heating. The seasonings went into and came out from the fabricated gels more
slowly than with the SPI gel. This may reflect the elect of some three-dimensional
SPI-starch complex structure. Thus, our research in this pilot study suggests that
the fabricated gel we constructed will have practical use in food processing and/or
cooking at home. Soy Protein Research, Japan 16, 119-126, 2013.

Key words : starch, texture, hardness, cohesiveness, cooking
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Fig. 1. The textural properties of gels with dilerent combination ratios of SPI and potato starch. The control
gels were 22.5% SPI. The fabricated gels with 15% SPI and 7.5% starch were labelled '1/3 Substituted
gels'. The gels with 7.5% SPI and 15% starch were labelled '2/3 Substituted gels'. Each gel was cut
into cubes of 1 cm® and their textural properties were analyzed. The same letters are not significantly

dilerent (p<0.05)..
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Ratio of the weight of the gels after/before heating

Deionized distilled water

Suc solution

NaCl solution

Umami stock

2.0 q 2.0
1.8 A 18
1.6 A 16
1.4 1 14
1.2
1.0
0.8 T 1 0.8 T ] 0.8 T 1 0.8 T 1
0 20 40 0 20 40 0 20 40 20 40

Heating time (min)

—- Control gels ~- 1/3 Substituted gels —A - 2/3 Substituted gels

Fig. 2. Changes in weight of the gels during heating in the cooking solutions. The gels cut into cubes were

Stress (kPa)

Cohesiveness ()

122

heated in deionized distilled water, 10% sucrose solution, 1% NaCl solution, or umami stock at 800 for
predetermined time. The gels were weighed before and after heating, and the ratios of the weight were

calculated.

Hardness

Deionized distilled water
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=+ 1/3 Substituted gels
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Fig. 3. Changes in the textural properties of the gels during heating in each solution.
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Fig. 4. Changes in the amount of seasoning infiltrated
into the gels during heating at 800 . After
heating of the cube cut-gels in each solution,
gels were homogenized with deionized distilled
water. After filtration of the homogenate, the
amounts of sucrose or NaCl in the filtrate
were measured.
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Fig. 5. The elect of seasoning on the textural properties of the gels. The control gels or 1/3 substituted gels
seasoned with 5% sucrose or 1% NaCl were prepared. The textural values of the gels with no seasoning

were used again as illustrated in Fig. 1. *, p<0.05.
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Gels with no seasonig
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2.0 7
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Gels seasoned with NaCl
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(- 1/3 substituted gels

Fig. 6. Changes in weight of the seasoning gels during heating in the deionized distilled water at 8000 . The
profiles of the gels with no seasoning were used again as illustrated in Fig. 2.
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Fig. 7. Changes in the textural properties of the seasoning gels during heating at 800 in the deionized distilled
water. The profiles of the gels with no seasoning were used again as illustrated in Fig. 3.
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Fig. 8. Changes in the rate of eluted seasoning from the gels during heating at 800 . After heating of the cube
cut-gels in each solution, the amounts of sucrose or NaCl in the cooking solution were measured.
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