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A Study on Environmental Tolerances of Yeast(S. cerevisiae)

—— 1. Special Reference to Effects of Constituents of Cell
on the Functional Activity and Sensitivity. —
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ABSTRACT

Saccharomyces cerevisiae strain M was cultured in a molasses-containing media with
repeated transplantations of the yeasts from one culture to another to adapt to
molasses. After that only different amounts of phosphorous and nitrogen sources
were added to the media. And then some variations during the culture time and the
effects of constituents of cell mass on the functional activity and sensitivity of the
cell were investigated. The results obtained were summarized as follows:

1. In the same culture condition of yeasts, the carbohydrates and trehaloses
contents were more remarkably increased when small amounts of phosphate and
nitrogen sources were added, then when large amounts were added, but yield
percentage on assimilated sugars was lower.

9. The content of trehalose in yeast cells was reduced remarkably at the early
stage in the culture, but this increased remarkably at later stage. When small
amounts of nitrogen and phosphate were added to the culture medium, the
amount of trehalose in the cells increased greatly.

3. The more protzin content was present in the yeast cells, the smaller the carbohyd-
rate and trehalose content, but more amino-N, RNA and moisture content were
present in the cells. And in this case fermentability of the cells was stronger,
but sugar tolerance was lower.

4. During the preservation period of compressed yeast cells at different temperature,
the higher the temperature was, the more rapidly the amount of trehalose in
the cells decreased. And in the cell where the amount of trehalose(carbohydrate)
was large and the amount of protein was small, the amount of trehalose
decreased at a slower rate during the preservation period.
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Table 1. Composition of raw molasses(Philippine cane blackstrap molasses)
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Table 2. Compasition of media for yeast culture

Stage s-1 s-2 s-3 s-4 Cc-1 C-2 C-3 C-4 C-5
Volume of media(l) 0.1 0.3 6.0 30.0 30.0 30.0 30.0 30.0 30.0
Sugar(gm) 8 33 830 1200 1200 1200 1200 1200 1200
Urea(gm) 0.5 2.0 37.5 70.0 50.0 55.0 60.0 63.0  70.0
Diammonium 0.5 2.0 19.0 37.0 2.0 4.0 8.0 16.0 32.0

phosphate(gm)

Magnesium sulfate(gm) 0.1 0.2 2.5

Air volume(v.v.m)  shaking shaking 1.0

5.0 — — — — —
1.5 1-1.5 1—1.5 1—1.5 1—1.5 1—L35
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Fig 1. Processes of yeast culture.
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Fig 2. Changes of constituents in yeast cell

during culture.

1; Increase of fresh yeast cell volume
in broth.

2; Change of protein content in yeast
cell on dry base.

3; Change of trehalose content in
yeast cell on dry base.

4; Change of residual sugar content in

broth.
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Table 3. Composition of media after culture

Stage S-1 S-2 S-3 S-4 Cc-1 C-2 C-3 C-4 C-5
Residual sugar(%) 4.20 1.20 0.90 0.28 0.26 0.24 0.23 0.20 0.20
Residual nitrogen(%) — — 0.34 0.06 0.02 0.03 0.04 0.04 0.04
Residual P,05(%) — — 0.24 0.15 0.01 0.01 0.02 0.02 0.02
Alcohol(%) 4.3 3.6 0.2 — — — — — —
Assimilated sugar(%) 83.2 89.5 93.5 93.3 93.5 94. 0 94.3 04. 8 95.0
Yield of yeast(%) 1.5 2.3 37.0 50.0 43.0 47.0 50.0 55.0 57.0
% of dry cell in 0.19 0.26 2.78 2.43 2.10 2.25 2.37 2.57 2.65

broth media
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Table 4. Constituents of compressed yeast(% of dry base)

compressed yeast

Constituents

C-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

* % of wet basé
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Fig 3. Contents of some constituents in
compressed yeast.
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Fig 4. Fermentibility and preservability of
compressed yeast.
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KAe#n3t trehaloseffie]l #| 1 ﬁr’ag%g’r
3} amino-N, RNA ul K4g&He B&
e B2 s s €4 B}i /;(:
Ho 2y RET gl R it
R}, ool gk EEfbE BRBEMEMR] SUEE Y
obUe} friEel MM =t MCMEEE
d o7 418 higel Sil cha A4Sl B
FRANMC] RS o2 [TAFRe]
wekn] 7 trehalosu st alolvied
(Brandt, 1941) E#ge] RHRHEA 1A
glycogen poole] FIMEl w5l trehalose:
7} FJfisl ek (Rambeck et al, 1972)= B}
EEge B FME M E  SHNREE
ftol #R&slaL trehalose o} 9] glycogen
2} e BOkLH Gkl 2 g2 treha-
losed] WAHMiEA whaA 1 EOTTGEE

9 B

4
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FE I ke o2 R#E A% {E:@ A Bz AoE A=
e R oA WEBY WAl 5

" OE

Saccharomyces cerevisiae MRS —ET BISEETAA BIFEA 7] % P N&go| o} & g

ol A dEEEebE Al e Skl o fFREA odolal HRY WMl WoSEs #Hy Eﬁﬁ«l otk =

BRI HWY KES #BEReY ol 2L BRE 9k

I [A—g T A SRR SRES DE ffeshd £8 #83 4380 Akttt trehalose
b B whnska onl HIAEREC #isle WEBikEe) okt

2. WY trehalose: BB BEEs MAsht Kol Sogstel asfel Mg LR LK
—.2: ASE BBEEDRY SHERY 35 MEoz Binddcl.
I EP BEHHESHRY BS5S KLt trehalose EHES A1 aminof %%, RNA o

Bol wokow], MRS Hsht mifEkel Ratelh.

4. Tﬁ% IR BE7 E84F trehalosed] WA EEE 43t vl trehalose(BKkib#) 7t B2

Epipel A2 W#AA Z HAEEe ulad gestdch

(Japan) 32, 599—603.
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