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ABSTRACT

The physiological functionality of soy peptides in mammal has been well investigated. It
has been reported that soy peptides show various potencies such as scavenging oxidative
stress, reducing serum lipid levels, and anti-fatigue effects in mammalian cells.
Therefore, soy peptides have been attracting worldwide attention as functional food
ingredients. In contrast to the recent progress in the study on mammalian physiology,
effects of soy peptides on industrial microorganisms remain to be solved. To promote
more effective use of soy peptides in different ways, we examined their validity as
ingredients of culture media to improve the quality of food microorganisms. In this
study, we show that the cultivation of yeast cells in media containing soy peptides can
improve tolerance to freeze-thaw stress, indicating that soy peptides are suitable
ingredients of culture media to provide high-quality yeast cells for frozen-dough
technology. The baked bread using yeast cells cultured with soy peptides was of better
quality in terms of texture and volume than the bread using cells with casein peptone.
We further investigated the mechanisms of the improved tolerance to freeze-thaw stress
by soy peptides. Compared with yeast cells cultured with casein peptone, cells cultured
with soy peptides showed higher levels of intracellular proline, valine, and aspartic acid.
Contrary, the cultivation with soy peptides resulted in decreased levels of intracellular
alanine and arginine. Additionally, yeast cells cultured with soy peptides showed the
decreased number and size of lipid particles. Soy Protein Research, Japan 11, 61-66, 2008.
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Fig. 1. Wet weight of yeast cells cultured for 80 h. (A)
Yeast cells cultured in 800 mL of each medium
for 80 h with shaking (120 rpm) at 28°C were
collected, washed with distilled water, and
weighed. Results are expressed as the mean +
S.D. of three independent experiments. (B)
Dose-dependent effects (1.0-3.0%) of soy
peptides or casein peptone on the proliferation
of baker's yeast cells were monitored. Black
bars, SP media; white bars, CP media.
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Fig. 2. Soy peptides improve tolerance to freeze-thaw
stress. Resistance to freeze-thaw stress was
determined by measuring the viability of frozen-
thawed cells. Approximately 2X10° cells (100 L
of cell suspension per 1.5 mL tube) were frozen
and kept at —30C for 7 days. Frozen cells were
thawed and plated on YPD agar plates (2%
glucose, 2% pepton, 1% yeast extract, and 2%
agar, pH 5.5) after dilution with a 10 mM
potassium phosphate buffer (pH 7.0). Percent
survival was expressed relative to the initial
viability prior to freezing. Cells were grown in
each medium. Closed circle, SP medium; open
square, CP medium; open triangle, BP medium;
open circle, YNB medium.
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Fig. 3. Soy peptides affect the gassing power remaining in frozen-thawed dough. White bread dough (70 g) was

prepared using various yeast cells and frozen at
thawed and incubated at 37°C for 3 h.

—307C. After being stored frozen for 7 days, the dough was
(A) The gassing power remaining in frozen-thawed dough was

observed and compared with that of non-frozen samples. Non-frozen dough was incubated at 37°C for 1 h.
(B) Effect of BP medium on the gassing power remaining in frozen-thawed dough was compared with those
of CP and SP media. (C) Effects of the concentration of soy peptides in the medium on the gassing power

remaining were monitored.
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Fig. 4. Effect of soy peptides on the final bread quality. Fig. 6. Cells in stationary growth phase were stained
White bread dough was prepared using cells with Nile Red to observe intracellular lipid
cultured in 2.5% CP medium or 2.5% SP particles. The size and number of lipid particles
medium and frozen at —30°C for 7 days. After in SP cells were apparently smaller than those
incubation at 37°C for 3 h, the frozen-thawed in CP cells.

dough was baked at 220C for 20 min and the
cut surfaces of bread were compared.
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Fig. 5. The level of intracellular proline was higher in SP
cells than in CP cells. Since proline is well known
as a natural cryoprotectant in yeast cells, the
increased level of intracellular proline would
partly contribute to the high tolerance of SP cells
to freeze-thaw stress.
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