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FREEZE DRYING STRESS/SOYBEAN FLOUR/CRYOPROTECTANT/

Bacillus subtilis SB-MYP-1 STABILITY/THUA-NAO FERMENTATION

The aim of this dissertation was to study the effective surface attachment of
soybean flour to protect cell stress targets for preserving the stability of Baciflus subtilis
SB-MYP-1 after sub-lethal stress of freeze drying. The scope of this study was to
prepare the B. subtilis SB-MYP-1 cells with 10% (w/v) soybean flour for freeze drying,
to which the gains of freeze-dried starter culture properties were accorded to the
standard quality of powdered starter culture such as viability (>107 CFU/g powder),
moisture content (<7% wet basis) and water activity (<0.6). In addition, the stability of
cell stress targets was compared to the quality of fresh cell starter culture and freeze-
dried starter cultures with three commercial cryoprotectant including soy protein
isolate (SPI), soluble starch (ST), and maltodextirin (MD). The activities of freeze-dried
cells with soybean flour cryoprotectant kept in a laminate aluminum foil vacuum bag
at -25, 0, and 25°C for 0, 45, and 90 days were then monitored to determine their
potentials.

After freeze drying, it was found that the surface attachment of soybean flour
had occurred, which maintained the stability of cell stress targets were no different

from those of the fresh cells (P>0.05), whereas, the partial cell wall and cell membrane
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of freeze-dried cells with three commercial cryoprotectants were destroyed. The
effective preservation of freeze-dried B. subtilis SB-MYP-1 with soybean flour was
kept in a laminate aluminum foil vacuum bag at -25°C for 90 days, which was then
monitored by predictive microbiological equations. This demonstrated that the stability
of its cell stress targets was still provided and relevant to the standard quality of dried
starter culture at the storage temperature and time, which were no different from the
actual analysis (P>0.05).

The potentials of freeze-dried starter culture were then verified in a prototype
of Thua-nao fermentation. It was found that the potentialities of amylase, protease and
PGA production were no different from those using fresh cells at 36 h during Thua-nao
fermentation (P>0.05).

Thus, this study revealed that using soybean flour as a cryoprotectant for
preserving B. subtilis by freeze drying could maintain the stability of starter culture
under sub-lethal effect from the drying process, as well as its potentials of significant
metabolite production could function in Thua-nao fermentation. In addition, the
predictive microbiological equations could be also used as a tool for controlling and
monitoring the dried starter culture during storage. Furthermore, the prototype of
soybean flour preserved freeze-dried B. subfilis could be applied to spore-forming
starter cultures preservation in fermented soybean industry.

At present, the researcher has taken the B. subtilis SB-MYP-1 to keep at the
Thailand Institute of Scientific and Technological Research with the code TISTR 2397

for future interest of the fermented soybean industry.
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