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Effect of Growth Rate and Cultivation Temperature on the
Yeast RNA Accumulation and Autolysis Efficiency
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Abstract

Continuous fermentations were performed in order to investigate the effect of culture condition
on the yeast RNA accumulation and autolysis efficiency. The content of intracellular RNA increased
with increasing dilution rate, showing its maximum value of 14.8% at D=0.35 h™'. Also, both RNA
productivity and specific RNA productivity tended to increase with the increase of dilution rate. The
maximum biomass was obtained at 30C in the fixed dilution rate of 0.2 h !, whereas the maximum
RNA content appeared at the lowest temperature experimented. Growth rate affected significantly
on the yeast autolysis efficiency such that the extraction ratio(TN/TN) increased with increasing growth
rate, whereas the hydrolysis ratio(AN/TN) was reversed. On the other hand, its efficiency was little

affected by cultivation temperature.
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Fig. 1. Effect of dilution rate on the RNA accumulation
of Saccharomyces cerevisiae NS 2031
Q; dry cell weight, @; RNA/X, a; RNA
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Fig. 2. Changes of RNA productivity (P) and specific
RNA productivity (Qp) with various dilution rates
[J; RNA productivity, ; specific RNA productivity

sieh @HH, AFEEl WebL4g o] Fgehs oA
S fAs) 9ste) AN AL A R §
A& 57} Folalel s, A 4L ribosome s}
vl BAZ AL Q) d e, metd ASEES)
whal 42 FAU) RNA §heke] Z7h3he 7102 B
AR, w, AZLEE7l Fobxj® RNA polymerase
3tapo] Zr}sled RNA A& 57} Zrieli, A &S5 w7}
ozl AubAel dirbe) g]z2 qls) RNA polyme-
rasee] i 7]E AF o] WAste] AF}HoR
RNA #4 $5& 24y A2 483 U
moFe- st Fale) RNA F™o w|x)iz of &g oo}
B ¢s}e] dilution rate® 02h 1% mAA 7L vl
+x g wad d4Aek 43e sk 2A4H dilu-

} autolysis &8 131
10 185
| S
s e 3
N o
o] {11 %
8
” 2
=
=] 19 &
3 . :
~
= \\ I, §
v S
- \
> 3
= 4
o
4 3
21 24 27 30 a3 38 39

Temperature (T)

Fig. 3. Effect of cultivation temperature on the RNA
accumulation at the fixed dilution rate of 0.2 h™'
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Fig. 4. Changes of RNA productivity (P) and specific
RNA productivity (Qp) with several growth temperatu-
res
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Fig. 5. Changes of efficiency of nucleic acid in protein
synthesis with different cultivation temperatures at the
fixed dilution rate of 0.2 h™!'
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Fig. 6. Efficiency of autolysis of Saccharomyces cerevisiae
NS 2031 grown at various dilution rates
O; TN/TN, @; AN/TN
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Fig. 7. Efficiency of autolysis of Saccharomyces cerevisiae
NS 2031 grown at various cultivation temperatures
+ TN/TN, @; AN/TN
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