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Fed-Batch Fermentation of High-Content RNA Yeast by Using Molasses Medium. Kim, Jae-Bum, Mi-
Jung Kwon, Hee-Sop Nam', Jai-Hoon Kim', and Soo-Wan Nam*. Department of Microbiology, Dong-Eui
University, Pusan 614-714, Korea, 'Research and Development Center, Nong Shim Co., Ltd. Kyungi-do 435-
030, Korea ~ In order to maximize the RNA accumulation and biomass production in Saccharomyces cerevisiae
MTY62, a high-content RNA yeast strain, batch and fed-batch cultures were performed. Among the feeding modes
of fed-batch cultures examined, the intermittent feeding mode IV (IFB-IV), in which 50 ml of 40% molasses and
20% corn steep liquor (CSL) solution was intermittently fed for 5 times, resulted in the cell concentration of 33.8 g-
dry cell weight/l and the RNA concentration of 5221 mg-/l, and RNA content of 153 mg-RNA/g-dry cell weight.
The constant fed-batch with feeding mode III (CFB-III), in which the feeding rate of 40% molasses and 20% CSL
solution was stepwisely decreased from 48 mi/h (9~13 h), to 24 ml/h (13~21 h), and to 18 ml/h (21~ 48 h), gave the
highest cell concentration of 42.7 g-dry cell weight/l and RNA concentration of 5536 mg-RNA/1, which were about
2.4-fold and 1.9-fold increased levels, respectively, compared to the results of batch culture. However, the RNA con-
tent of 130 mg-RNA/g-dry cell weight of the fed-batch was lower than that of the batch culture (171 mg-RNA/g-dry
cell weight) and other fed-batch cultures. When the specific growth rates in the fed-batch cultures were increased,
the RNA contents increased. This result indicates that the RNA content is adversely proportional to the cell concen-
tration. However, at the same specific growth rate, the RNA content was maintained at higher level in the intermit-

tent fed-batch than in the constant fed-batch culture.
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Fig. 1. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the batch fermentation of S. cerevisiae
MTY62.

Symbols: (@), cell growth; (& ), residual reducing sugar; (ll ), RNA
concentration; (4 ), RNA content.
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Fig. 2. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the intermittent fed-batch fermentation
I (IFB-I) of S. cerevisine MTY62. Each feeding medium (100
ml) was consisted of 10% molasses and 5% CSL.

Symbols are the same as Fig. 1.

50 50 6000 4 500
-~ -
= 5000 Q
~ 40 90 Z 4400 X
- = z ]
& [ 08 o0
¥ 10 4000 £ <
» LQ ~ ]
8030 [ 3,30 = 1300
g ~ 2 N
) - 3000 = g
= < g g
-} 2 - -
P OS2 g0 8
— BO 2000 @ 3
a - = =
= = S -
2 &) ] 1
g 10 “m< 4100 <
& Z Z
-4
ol Y . s . L P Jg
0 10 20 30 40 S0

Culture time ¢hr)

Fig. 3. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the intermittent fed-batch fermentation
II (IFB-II) of S. cerevisiae MTY62. Each feeding medium (100
ml) was consisted of 20% molasses and 10% CSL.

Symbols are the same as Fig. 1.
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Fig. 4. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the intermittent fed-batch fermentation
I (IFB-IID) of S. cerevisiae MTY62. Each feeding medium
(100 ml) was consisted of 30% molasses and 15% CSL.
Symbols are the same as Fig. 1.
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Fig. 5. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the intermittent fed-batch fermentation
IV (IFB-1V) of S. cerevisiae MTYG62. Each feeding medium (50
ml) was consisted of 40% molasses and 20% CSL.

Symbols are the same as Fig. 1.
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Fig. 6. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the constant fed-batch fermentation (CFB-
I) of S. cerevisiae MTYG62. Feeding medium was consisted of
40% molasses and 20% CSL, and fed at 9 hr with 18 ml/h.
Symbols are the same as Fig. 1.
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Fig. 7. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the constant fed-batch fermentation (CFB-
III) of S. cerevisiae MTY62. Feeding rate were 48 ml/h during
913 hr, 24 ml/hr during 1321 h, and 18 mil/h after 21 h.
Symbols are the same as Fig. 1.
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Table 1. Comparison of cell concentration, RNA concentration, and RNA content in batch and fed-batch cultures of S. cerevisiae

MTY62
Culture Amount of Molasses fed Cell Conc. RNA Conc. RNA Content
Mode () (g-DCW/) (mg-RNA/l) (mg-RNA/g-DCW)
Batch 17.5 2988 17
Intermittent fed-batch
IFB-I 40 22.6 4720 209
IFB-II 120 21.1 5061 240
IFB-IIT 210 253 5299 209
[FB-IV 100 33.8 5221 153
IFB-V 150 23.9 4480 187
Constant fed-batch
CFB-1 108 40.4 5454 135
CFB-1I 130 35.7 5534 155
CFB-III 175 42.7 5545 130
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