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Abstract: As a primary study for cell growth and alcohol production of a cider yeast, Sac-
charomyces sp. R-11, cultural and nutritional characteristics of the strain were investigated. The
results obtained were as follows:

The optimum culture medium for this strain was a synthetic medium, Henneberg B, and
sucrose was the best carbon source for yeast growth and alcohol production. Optimum sugar
concentrations for yeast growth and alcohol production were 15% and 25%, respectively. Optimum
pH and temperature of the basal medium for growth of this strain were 4.5 and 30°C, respec-
tively. The yeast growth was enhanced by the addition of 100 ppm of Mg?*, but significantly
inhibited by the addition of 100 ppm of Co?*. Lower temperature and maintenance of optimum
pH for yeast growth increased the final alcohol concentration. Under optimum condition for
cell growth at stationary culture, generation time and specific growth rate of the strain were 7.5
hr and 0.092 hr™!, respectively. At 8% initial alcohol concentration, yeast growth was
inhibited about 50% and this strain could not be grown at more than 12% initial alcohol. The
strain could be grown at less than 125ppm SO, without alcohol addition, and at less than 75 ppm
SO, with 8% initial alcohol. The higher sulfur dioxide concentration of a medium, the longer
lag phase in yeast growth was observed. This strain could induced alcoholic fermentation at
less than 10% initial alcohol concentration with 0 and 25 ppm SOs, at less than 8% initial alcohol
with 50 and 75 ppm SO, and at less than 6% initial alcohol with 100 and 125 ppm SO..
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Table 1. Effect of various media on the growth
of Saccharomyces sp. R-11.

Cell No.  Generation Sp edﬁlﬁ

(x10"/ml)  time(hr) ra%é?;vx hr1)
Hayduck 6. 65 10.2 0. 068
*Henneberg(A) 3.76 12.7 0.054
*Henneberg (B) 7.36 9.9 0. 070
Czapeck-Dox 4.71 11.4 0. 060

* Without CaCOjy
Initial cell concentration of each medium was
2.01x10° cells/ml. Cultivation was carried out
at 30°C for 48hr. statically.
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Fig. 1. Effect of sucrose concentration on growth
and alcohol production. Initial cell concen-
tration of each medium was 2.6x10°
cells/ml. Growth was tested at 5 days
after inoculation, but others were deter-
mined at 10 days.

Table II. Effect of carbon sources on growth and alcohol production.

Total acid Residual

Growth Final alc.
0.D. (660nm) Relative(%) (%, malate) sugar(°Bx) (v%)
Glucose 9.78 100 0. 446 —1.0 7.9
Sucrose 10.72 110 0.442 —2.0 8.8
Lactose 2.04 21 0.730 14.0 0

Basic medium was the same as Henneberg(B) except for carbon soutce.
Initial cell concentration of each medium was 2. 60 x 10% cells/ml.
Cell growth was tested at 5 days after inoculation, but others were determined at 7.5 days.
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Tabie iii. Effect of témperature on growth and alcohol production.

AT Generation  Specific groth o o S
15°C 3.77 14.3 0.048 0.432 8.8
20 4.56 13.2 0.052 0. 450 8.8
25 6.05 11.9 0.058 0.506 8.6
30 7.59 11.0 0.063 0.528 8.5
37 7.14 11.2 0. 062 0.586 8.1

Cell counts were tested at 2 days after inoculation and alcoholic fermentation was carried out at about

dryness (<0° Brix).
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Table IV. Effect of pH on growth and alcohol production.

Cell No. Generation Specific growth Total acid Final alc.

(x107/mb) timeChr) rate(p. hr™?) (%, malate) v%)
3.0 6.29 11.7 0. 059 0.535 8.1
4.0 7.81 10.9 0. 064 0.523 8.5
5.0 7.40 11.1 0. 062 0. 503 8.4
6.0 6.79 11.5 0. 060 0.591 8.2
7.0 6. 64 11.6 0. 059 0. 566 8.1
8.0 6.43 11.7 0.059 0.591 8.1

Alcohol concentration and acidity were tested at 7.5 days after inoculation, but others were determined at

2 days.

Initial cell concentration of each medium was 3.73% 108 cells/ml.
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Table V. Effect of initial cell concentration on
growth and alcohol production

Cell No. Generation Specific Final alc.

growth
(x107/ml) timeChr) rate(p. hr'™) (v%)

0.5X% 4.13 7.5 0.092 8.6
10%/ml

1.5 571 . 9.1 0.076 8.5
2.5 6. 26 10.3 0. 067 8.7
3.5 7.11 11.0 0. 063 3.8
5.0 7.28 12. 4 0. 056 8.7

Cell counts were tested at 2 days after inoculation
and alcoholic fermentation was carried out at

30°C for 7.5days.
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Table VI. Effect of aeration on growth.

Growth . Specific
Cell No. oD. . %?&??ﬁi%“ ngWhth_f ate Final pH
(x107/ml) (660nm) (g hr™)
Static 7.37 7.72 11.1 0. 063 4.2
Shaking 15. 27 18. 40 8.9 0.078 3.9

Growth was tested at 2 days after inocualtion, but pH was determined at 7.5days.
Initial cell concentration of each medium was 3.66x 10°% cells/ml.
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« TFig. 2. Effect of initial alcohol ‘concentration

on the growth of Saccharomyces sp.
R-11 cultivated at 30°C for 5 days.
Initial cell concentration of each medium
was 2.60x10 cells/ml.
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Fig. 3. Effect of SO, concentration on the
growth of Saccharemyces sp. R-11 at
30°C with culture time. Initial cell
concentration of each medium was 2.60
X 10° cells/ml.
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Fig. 4. Effect of SO; on the growth of Saccha-

romyces sp. R-11 cultivated at 30°C for

5 days. Initial cell concentration of each

medium was 2. 60x 10° cells/ml.
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Tahle VII. Effect of metal ion on growth and
alcohol production.

Grovrth Flinal
0.D. Relative ale
(660nm) (%) v78)
Control 8.09 100 8.5°
Mg?+ 10. 11 125 8.8
Co** 4.56 56 5.9
Fe?* 8.11 100 8.7
Ca?* 8. 69 107 8.7
Zn?t 8.21 101 8.6

Each metal ion was added to medium at concen-
tration of 100ppm on a metal ion basis.
Growth was tested at 5 days after inoculation and
alcoholic fermentation was carried out at 30°C
for 7. 5days.
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Table VIII. Effect of initial alcohol and SO; on the growth of Saccharomyces sp. R-11

cultivated at 30°C for 5 days.

(unit: O.D. 660nm)

Initial Concentration of initial SO;(ppm)

aleohol(v%%) 0 2 50 75 100 125
0 10. 26(100) 11.99Q117) 10. 64(104) 11.50(112) 12.39(12D 14.55(142)

2 10.02 (98) 10. 40(101) 9.64 (90 10. 30(100) 9.65 (94) 9.95 (97)

4 8.11 (79 8.88 (86) 8.49 (83) 8.20 (8D 8.07 (79 9.65 (94)

6 5.73 (56) 6.52 (64) 6.68 (65) 6.79 (66) 7.80 (76) 6.42 (63)

8 4.92 (48 5.03 (49 4.92 (48) 5.27 (651 0.15 (1 0.20 (@

10 2.62 (26) 3.04 (30) 0 0 ()] 0 0 0 )]

Value in parenthesis denotes relative cell growth (%).
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aleohol production by Saccharemyces
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Table IX. Effect of pH and initial alcohol concentration on the growth of Saccharomyces
sp. R-11 cultivated at 30°C for 5 days.

(unit: O.D. 660nm)

Concentration of initial alcohol (v%)

Initial ‘
pH 0 2 4 6 8 10
3.5 7.70(100) 6.93 (90) 6.51 (85) 5.26 (68) 4.16 (54) 1.83 2D
4.0 8.95(116) 7.08 (92) 6.35 (82) 4.97 (65) 3.92 (51) 2.13 (28)
4.5 9.57(124) 8.10(105) 5.62 (73) 5.27 (68) 3.90 (51) 2.32 (30)
Value ix; parenthesis denotes relative cell growth (%).
12 m #

-

—_
e

—
(=]

Concentration of final alcohol (v%}

~1

0 2 & 6 8 10
Concentration of initial alcohol { v %)

Fig. 6. Effect of pH and initial alcohol on
alcohol production by Saccharomyces
sp. R-11 cultivated at 30°C for 9
days.
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