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Kinetics of Growing Yeast in Grain Alcohol Fermentation
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(The Institute of Physical and Chemical Research Tokys.)

On the growth of yeast in grain alcohol fermentation using saccharified corn mash

as a medium, the following equation can be set up.

— Non/(Nm_No)____
N=— N/ (Na=Ny (&

Experiments have proved the equation holds true and the value of a in the equation

was determined by graphical and analytical methodis.
The fermetation was conducted in corn mash with sugar in different concentrations
at 23°, And the effect of the initial sugar concentration on the maximal growth of

yeast was investigated. As the results of the experiments, the following equation was

set up.
Nu—No=K(C,—C,)*  (13)

From these equations described above, a growth curve of yeast in grain alcohol
fermentation can be easilly obtained when the inoculum size (No) and the initial sugar
concentration (Co) were given. '

The other examples of yeast growing in the alcohol fermentation with different media
also proved to satisfy the above equation (6). Yield value of yeast (equation 14) was

found to be a function of the initial sugar concentration in the fermentation (equation 15).
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x5, Ik (4) ReRAT 5.

NoN/(Nm~No) _ (6)
&+ No/(Nm—No)

Nm>No LT 5L,

N- g, ()
{2L N : concentration of yeast cell (cells/ml)
No : inoculum size (cells/ml)
Np : maximal concentration of yeast cell {cells/ml)
t : time (hr)
a,b: constant
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Nm—N0=K(CO—Cr)s (13)

{BL C» : initial concentration of substrate (glucose) (g/100ml)
Cr : concentration of residual substrate
K, S: constant
2 K Sk (13) ROeNKs' 5 7 LOBERN,L, ThThoBM, GEL LTRDLIS,
Ce20 iU, PED (6) Xid (7) B LUV (13) MEnHLEBOMRESHE N, C ZHuiEED
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Fig. 1. Time-course of the grain alcohol . j
fermentation with the media of ld" ) ) \ I ) )
saccharified corn mash (Co=17.69) O 5 10 I5 20 25 30 35

tChr)

Fig. 2. Determination of the value of @ in
the equation (6) by graphical met-
hod

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

244

O Bt

E-E€RF

# BT f542%, 19644

D (9) KXHELLHRE, Fig 2 R RTERYZ, BRORUI T LxBD, UFE Nn OfHEE LT, ¥
HADOERYBRINTEREMILA LR oTc b TOBEBE Nn=2304.0X10° (cells/ml) ##LH LTHE

LizbhDTEHS. .
BOBEYE L TTBARDNWTERS I,

AU Co=9.26 (g/100ml) ©& 535 Lig{bike No=2.0

X108 (cells/m/) D#EMEE TEHREYEBMN LB OBERE (Nn=212.0X10°) %, (8) RN O>WTHELL

MRLONIKLERIZ, Fig 2 LRTILA—ERCE VA a RYUR—F L, BHORECEKRIZL (8),

(9) RO BRHONT-, Fig. 2 726 a=0.27 OFEx 2 7-.
Wie (12) Kb a OELHE TS L

Co=17.69 OE A

Co=9.26 DA

No=0.5X 10
Nm=304.0x 108
t*=24 (Fig. 2 BIR)
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BEE O P X O OREIREY Table 1 ©RLE. CZOXBRE»SBMEEYK

Table 1. Initial and final conditions of the mash in the grain alcohol
fermentation with different sugar concentration

No. ’ Initial Final
Co (g/100m!) 22.25 Cr (g/100m!) 2.63
1 No (x108/mi) 2.0 N (x108/m!) 344.0
pH 4.51 pH 3.59
T-N (g/100ml) 0.219 T-N (g/100m!) 0.118
Co 19.94 Cr 1.81
2 No 2.0 Nm 336.0
pH 4,40 pH 3.60
T-N 0.180 T-N 0.108
Co 17.69 Cr 1.59
3 No 0.5 Num 304.0
pH 4.57 pH 3.60
T-N 0.163 T-N 0.097
Co 13.15 C- 0.97
4 No 2.0 Nm 264.0
pH 4.41 pH ' 3.42
T-N 0.152 T-N 0.056
Co 9.26 C 0.70
5 N 2.0 Nm 212.0
pH 4.30 pH 3.10
T-N 0.073 T-N 0.028
Co 6.21 Cr 0.22
6 N 1.0 Nom 168.4
pH 4.40 pH 3.10
T-N 0.048 T-N 0.015
(T-N : Total-nitrogen)
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Fig. 5. Relation of the initial
sugar concentration (Co)
to the yield value (Y)
accoding to the equation
(15)
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Fig. 3. Effect of the initial sugar
concention (c) on the
maximal yeast growth
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. 4. Determination of the value of a
in the alcohol fermentation with
different media shown in litera-
tures.
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