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Producton of Yeast Spores from Rice Wine Cake. Lim, Young Sung, Sang Myun Bae!, and Keun Kim*,
Department of Bioscience and Biotechnology, The University of Suwon, Kyounggi-Do, 445-743, Korea,
"KookSoonDang Co. Ltd., KookSoonDang Bldg 110-3, Samsung-Dong, Gangnam-Gu, Seou! 135-090, Korea —
Rice wine cake (RWC) is the solid waste obtained after rice wine fermentation. For the mass production of the
spores of yeast Saccharomyces from RWC, the optimum pretreatment condition of RWC, the optimum com-
position of culture medium, and the optimum culture condition were examined. For sporulation, yeast cells
were grown in the presporulation medium (PSM), transferred into sporulation medium (SM) containing 1%
potassium acetate, and incubated in a rotary shaking incubator at 25°C for 4 days. The supernatant of the mix-
ture of RWC and water was used as the presporulation medium (PSM). The optimum temperature and time for
the pre-incubation of the mixture of RWC and water (1:2) to obtain maximum sporulation yield were 51°C and
24 hr, respectively, and optimum cuiture time in PSM was 48 hr. Using these optimum conditions, the asci
number obtained was 0.72x10%/ml. The addition of wheat coat koji into SM increased the final number of asci
to be 1.06x10%ml. Spores were formed in the SM with the initial pH of 7-11, but no spores were formed in the
SM with the initial pH of 5. To save the time and effort to pretreat the RWC, 2% and 0.5% RWC without any
pretreatment were directly added into PSM containing 1% brown sugar and SM, respectively, and the maxi-
mum asci number of 1.27x10%/ml was obtained.
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Table 1. Effect of pre-incubation time of the rice wine cake on the cell growth and sporulation rate in sporulation medium.”

C
Preincubation Cell growth in PSMP oM
time (hr) (As701/100) Cell No. Residual Spo-rated” Ascus No.
(x10%ml) sugar (%) (%) (<10%/ml)
0 0.284 0.13 0.0t 43 0.01
12 0.441 0.78 0.02 28.0 0.22
24 0.426 1.00 0.04 27.8 0.28
42 0.272 1.00 0.05 24.5 0.25
68 0.263 0.85 0.04 22,6 0.20

? Rice wine cake was mixed with water at a mixing ratio of 1 : 2, the pH of the mixture was adjusted to 6 and incubated at 5FC in a rotary

shaking water bath at 85 rpm.

® The supernatant of the preincubated mixture of rice wine cake and water was used as PSM, inoculated with one toopful of FR stran, and

incubated at 30°C for 2 days in a rotaty shaking incubator.

¢ The 10 ml cell culture broth of PSM was inoculated into 100 ml SM and incubated in a rotary shaking incubator for 4 days for sparulation.

4 Sporulation-rate.
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Table 2. Effect of pre-incubation temperature of rice wine cake on the sporulation.

Pre- . After » pSMb SM°

incubation Preincubation 3 days 4 days

Tempera- Sugar Cell  Residual Cell  Residual Spo-  Ascus Cell Spo-  Ascus
t(l)l(r:e content! pH No. sugar pH No. sugar pH rate No. No. pH  rate No.
€0 (%) (x10%ml) (%) (x10%ml) (%) (%) (x10%ml) (x10%ml) (%) (x10%ml)
42 6.9 3.95 1.83 0.50 3.6 0.23 005 6.0 00 0.00 0.82 7.5 0.0 0.00
45 ND® 451 1.85 0.62 42 0.21 0.05 6.0 0.0 0.00 0.10 8.8 0.0 0.00
48 5.8 450 245 0.58 4.3 0.73 006 67 00 0.00 1.04 8.6 0.0 0.00
51 4.7 4.60 231 043 4.5 1.12 0.05 89 205 0.23 1.27 9.3 383 0.49
54 6.8 4.83 1.86 0.51 43 1.23 0.06 9.1 26.0 0.32 1.29 94 330 0.43
55 3.6 5.26 1.10 0.38 4.9 0.35 004 84 00 0.00 0.29 88 182 0.05
65 34 5.27 1.30 0.28 4.6 0.68 0.03 82 0.0 0.00 0.62 8.7 173 0.11

Rice wine cake was mixed with water and the mixture was incubated at various temperature for 24 hr in a rotary shaking waterbath

®The PSM was the supernatant after the centrifugation of the pre-incubation. One loopful of yeast FR was inoculated into 100 ml o PSM and
incubated at 30°C for 2 days in a rotary shaking incubator.

®The SM was inoculated with 10% PSM culture and incubated at 25°C for 3 and 4 days in a rotary shaking incubator.

4 The initial sugar content in the mixture of RWC and water was 0.5%.

¢ ND, not determined.
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Table 3. Effect of culture time in presporulation medium on the sporulation.

SM®
PSM?
3 days 4 days
Culture Cell No. Residual Cell No. Spo-rate  Ascus No. Cell No. Spo-rate Ascus No.
time (hr)  (x10%ml) sugar (%) (x10¥ml) (%) (<10%ml) (x10%ml) (%) (x108/ml)
12 2.9 0.24 4.20 1.40 8.94 30 0.55 1.23 9.22 34 0.42
24 34 0.24 434 1.14 8.99 25 0.29 1.05 9.28 44 0.46
36 4.6 0.24 422 1.46 9.01 21 0.31 1.22 9.24 56 0.68
48 5.1 0.23 4.13 1.49 9.08 20 0.30 1.45 9.39 50 0.72
60 6.1 0.25 4.05 1.90 9.11 30 0.57 1.41 9.31 50 0.71
72 6.5 0.24 4.00 1.32 9.18 34 0.45 1.17 9.24 48 0.56
84 6.7 0.25 4.00 091 9.00 37 0.34 0.89 9.25 46 0.41

 Rice wine cake was mixed with water and the mixture was incubated at S1°C for 24 hr and the supernatant obtained after the centrifugation

of the mixture was used as PSM.

®The SM was inoculated with 10% PSM culture and incubated at 25°C for 3 and 4 days in a rotary shaking incubator.

Table 4. Effect of various nutrients added into sporulation medium on the sporulation.®"

. 3 days 4 days
Nutrient
added (%) Cell No. pH Sporate Ascus No. Cell No. pH Sporate Ascus No.
(x10%/ml) (%) (x10%ml)  (x10%ml) (%) (x10%ml)
None 1.42 9.17 30 0.43 1.37 9.35 56 0.77
Peptone (0.25) 1.63 9.34 47 0.77 1.58 9.50 57 0.90
Corn steep liguor (0.25) 1.92 9.42 46 0.88 1.75 9.59 60 1.05
Koji“ (1.40) 1.59 9.32 58 0.92 1.51 9.44 70 1.06
Koji (4.20) 2.29 8.75 2 0.07 2.89 8.85 10 0.29

?Rice wine cake was mixed with water and the mixture was incubated at 51°C for 24 hr and the supernatant obtained after the centrifugation
of the mixture was used as PSM. One loopful of yeast FR inoculated into 100 ml of PSM and incubated at 30°C for 2 days in a rotary shak-

ing incubator

®The SM was added with various nitrogen sources, inoculated with 10% PSM culture and incubated at 25°C for 3 and 4 days in a rotary shak-

ing incubator.

“The koji is the wheat-coat powder fermented by Aspergillus shirousami secreting glucoamylase and proteinase.
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Table 5. Effect of initial pH in sporulation medium on the sporulation.”

Initial 3 days 4 days
Cell No. Spo-rate Ascus No. Cell No. Spo-rate Ascus No.
pH of SMP H H

(x10%/ml) P (%) (x10%ml)  (x10%ml) P (%) (x108/ml)

5 0.88 7.03 0 0.00 0.86 8.78 0 0.00

7 1.38 8.94 20 0.28 1.26 9.25 35 0.44

8 1.24 9.04 38 0.47 1.02 9.31 40 0.41

9 1.07 9.05 38 0.41 0.70 9.32 44 0.31

11 0.91 9.08 25 0.23 0.87 9.28 32 0.28

? One loopful of FR strain was inoculated into 100 ml of PSM and incubated at 30°C for 2 days in a rotary shaking incubator.
® The SM adjusted to various initial pH using 1 N NaOH was inoculated with 10% PSM culture and incubated at 25C for 3 and 4 days in a

rotary shaking incubator.

Table 6. Effect of the concentration of rice wine cake in presporulation medium on the cell growth and sporulation.

SM®
PSM?
3 days 4 days
Congcentration Cell No. Cell No. Spo-rate Ascus No. Cell No. Spo-rate Ascus No.
of RWC (%)  (x10¥ml)  (x10%ml) (%) (x10%ml)  (x10%ml) (%) (x103/ml)
0.25 1.00 0.74 9.36 27.0 0.20 0.78 9.47 48.0 0.37
0.50 1.55 0.83 9.43 43.0 0.36 0.90 9.52 67.0 0.60
1.00 2.15 1.00 9.49 51.0 0.53 1.13 9.57 72.0 0.81
2.00 5.35 2.30 9.36 38.0 0.87 2.35 9.49 54.0 1.27

? One loopful of yeast FR was inoculated into 100 ml of PSM containing 1% brown sugar and various concentrations of rice wine cakeg and

incubated at 30°C for 2 days in a rotary shaking incubator.

> The SM (100 mli) containing 1% potassium acetate and 0.5% rice wine cake was inoculated with 10% PSM culture and incubated at 25°C for

3 and 4 days in a rotary shaking incubator.
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