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A. Study on Environmental Tolerance of Yeast S. cevevisiae

—— 1 Special Reference to Effects of Constituents of Protein
and Trehalose on Dry and Thermal Telerance. —-
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ABSTRACT

Saccharomyces cerevisiae strain M. was cultured in a molasses-containing media

The effects of
constituents of the cell on the functional activity as well as sensitivity of it were

with different amounts of phosphorous and nitrogen sources.

investigated, the results obtained being summarised as follows:

Both the thermotolerance and dry tolerance of the yeast cell were higher when
the more carbohydrate and trehalose were present in the yeast cell.

During the drying, the rate of dead cell was noted increasing and the fermentability
decreasing, but it was more remarkable at early stage of the decreasing rate of
drying, and at the same time increasing rate of dead cell and decrease of
fermentability were more remarkable in the yeast cell containing much protein. In
this case the speed of drying was slower.

The trehalose content in the yeast cell increased during early stage of the drying

and this increase was higher when

initial yeast cell was relatively high.
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Table 1. Constituents of compressed yeast(% of dry base).

Compressed yeast

Constituents

Cc-1 Cc-2 Cc-3 C-4 C-5
Moisture* 66.0 67.0 68.5 69.0 71.0
Protein 37.5 40.0 45.8 49.4 51.8
Amino-N 0.45 0.54 0.63 0.75 0.85
P,0s 1.77 1.90 2.20 2.50 3.30
Carbohydrate 37.0 34.5 31.0 29.5 25.0
Trehalose 9.0 7.0 5.5 4.7 3.5
RNA 2.1 2.4 3.8 4,0 4.5

-

* 2% of wet base

2. KEB®H*
1) WMERS

AR (RS BREEE 0°~I1°C
o Bk WEAA BEREY 107
A g # g 2 FUA HEew
PSS stoleh

A) HREW S 15°+1°Ce]  Water bath
of il 305rlel fRéRel 30°Crtal fmigsh
ok, o) WK ImlE £&%9] EHEEE=R M
HE AFEAEK ImlZl Bolge BB
7 4 R BUREE sheoh

B) mnfiistal @ WHBRERO°CxI1°C)
ImlE &4 BEAED IMED AEAH
K Imlb Eol 9l BT %

33 —

ERET iR Sk,

BuEHES WK ImlE:  BFTERER
(Table. 2)elA REEFHEo=z 30°C, 48
B ekl 3HEE colony®  EMEEI L
BRI 30°Col Ao AfEREBC B w

Table 2. Composition of slant agar media

Malt extract(DIFCO) 5.0%
Sucrose 1.0%
Yeast extract 0.3%
(NH,),S0, 0.3%
KH,PO, 0.2%
MgSO, 0.05%

* pH of media 4.50.1
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Fig 1. The thermal tolerance of yeast cell

Fig 2. The thermal tolerance of yeast cells
raising gradually to given temperature.

treated rapidly at high temperature.
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Table 3. Decrease of moisture contents and drying rates during dry

Drying time(Hrs) 0 2 4 6 8 10 12 24
Wet basis % of moisture C-1 71.0 65.0 56.5 43.5 33.0 22.0 12.0 8.0
, C-5 71.0 65.0 56,5 43.5 34.5 28.0 26.0 10.5
Remain moisture % in C-1 100,00 75.80 53.05 31.45 20.12 11.52 5.57 3.55
cell mass on start moist. C-5 100.00 75.80 53.05 31.45 21.50 15.90 14.35 4.80
Drying rate; Evaporated C-1 0.0 24.2 22.8 21.6 11.3 8.6 6.0 2.0
moisture on start moisture C-5 0.0 24.2 22.8 21.6 10.0 5.6 1.4 9.6
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