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Abstract

Growth patterns of Saccharomyces cerevisiae NS 2031 and its total RNA contents were observed by a fed-
batch fermentation with different media-feeding methods. With an exponential feeding pattern, both final cell
concentrations and intracellular RNA contents decreased with increasing feeding rates. Intracellular RNA con-
tents also decreased with the growth time. At the same feeding rate of the exponential pattern, final cell con-
centrations decreased with the increase of total sugar concentration whereas intracellular RNA contents in-
creased. The highest cellular yield was 0.47 at the total sugar concentration of 10%. With increasing feeding
rates of the parabolic feeding pattern, final cell concentrations decreased whereas intracellular RNA contents
increased, showing a different tendency from the exponential feeding pattern. In comparison of two feeding
methods, the exponential feeding pattern was better than the parabolic feeding pattern in terms of cell growth,
cellular yields and intracellular RNA contents of Saccharomyces cerevisiae NS 2031. Also, the intracellular
RNA contents of the exponential feeding pattern was found to be about 2% higher than that of the parabolic
feeding pattern at the same instantaneous growth rate ().
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Fig. 1. Time course of cell concentration (X), RNA content (RNA/X), and residual sugar (RS) in the exponential
fed-batch fermentation of different feeding rates (total sugar concentration of feeding media was 10%) A) Feeding
rate program I, B) Feeding rate program II, C) Feeding rate program III, A—/\; Feeding rate, O—O; Cell concentration,

[J—J; Residual sugar, &—a&; RNA content
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Fig. 2. Effect of total sugar concentrations of feeding media on the cell growth and the intracellular RNA ac-
cumulation during the exponential fed-batch fermentation A) Total sugar concentration of feeding media 10%, B) Total
sugar concentration of feeding media 15%, C) Total sugar concentration of feeding media 20%, /\—/\; Feeding rate, O—

Oy Cell Concentration, [1—

[]; Residual sugar, A—4&; RNA content



F7H4 wlofellA] &% RNA ws} 125

D) E) F)
@ 150 150 150
fpow ‘:3 i
I N 60| A aa o A 4
A 1) 30 jaad I 30 @A& ba
= 0 0 0
0 10 20 30 40 0 1 20 30 4 0 10 20 30 40
Time(hr) Time(hr) Timechr)
. 20 20 20
T =
L BONS
ETR s 15 15
Z a =
g %5 e
B a2 10 10 10
v n 8
1= = o
Eo5 <
>3 4 5 5 5 ek
= ¥
° X
o Y M—
[i] 0 (]
1] 10 20 30 40 0 10 20 30 40 [} 10 20 30 40
Tlme(hr) Time(hr) Time(hr)

Fig. 3. Time course of cell concentrations (X), RNA contents (RNA/X), and residual sugars (RS) in the parabelical
fed-batch fermentation of different feeding rates (Total sugar concentration of feeding media was 10%) D) Feeding
program 1V, E) Feeding program V, F) Feeding program VI, A—A\; Feeding rate, O—0O; Cell concentration, [1—[7;
Residual sugar, &—a&; RNA content

Table 1. Overall comparison of exponential fed-batch 15
fermentation with parabolic fed-batch fermentation

Feeding pattern Parabolic

Exponential

Cell concentration (g/1) 17.1 12.5 -
RNA content (%) 6.5 53
Residual sugar (%) 1.9 1.9
Cellular yield 0.47 0.36
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Fig. 4. The effect of instantaneous specific growth rate
(i) on RNA contents in fed-batch fermentation ®—@;
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