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Effect of Ca*™ and Cu™ Removal from Molasses on Yest cell Growth and RNA Accumulation. Kim, Jae-
Bum, Sun-Yeon Heo', Joong-Kyun Kim', Hee-Sop Nam?, and Soo-Wan Nam*. Department of Biotechnol-
ogy and Bioengineering, Dong-Eui University, Busan 614-714, Korea, 'Department of Biotechnology and
Bioengineering, Pukyong National University, Busan 608-737, Korea, “Research and Development Center, Nong
Shim Co., Ltd. Kyungki-do 435-030, Korea —When Saccharomyces cerevisiae MTY 62, a high-RNA content
yeast, was cultivated by fed-batch mode feeding molasses and corn steep liquor, the cell density less than 45 g-
DCW/L and the RNA content less than 140 mg/g-cell were obtained, indicating that unknown compounds
inhibiting the cell growth and RNA accumulation are contained in the molasses. Therefore, in order to obtain
higher levels of cell density and RNA content, Ca™, Cu'" and K" ions in molasses were removed by pretreat-
ments of molasses with various agents such as IonClear BigBead, Na,HPO,, H,SOy4, citric acid, K;HPOy, and
EDTA. Among them, IonClear BigBead, Na,HPO,, and EDTA gave the highest Ca’" removal efficiency of
about 60-90%. In the batch culture with pretreated molasses, the cell concentration of 18.6 g-DCW/l and RNA
concentration of 3127 mg/l, maximum specific growth rate of 0.459 h'l, and specific consumption rate of
reducing sugar of 1.28 g-sugar/g-cell-h were obtained, which are about 10%, 17%, 47%, and 36% higher lev-

els, respectively, over the batch culture with untreated molasses.
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Fig. 1. Removal of Ca™ and Cu"" ions from molasses by using
various pretreatment agents. Symbols: ((J]), Ca™ concentration;
(M), Cu™ concentration.
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Fig. 2. Removal of Ca™ and Cu™ ions from molasses by

combinations of pretreatment agents. Symbols: ([J), Ca*™
concentration; (), Cu™ concentration.
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Fig. 3. Time profiles of cell growth and RNA accumulation in
the flask culture of S. cerevisine MTY62, in which molasses
was pretreated with combinations of NaHPQ,, EDTA, and
IonClear BigBead. Medium was consisted of 10% molasses and
5% CSL. Symbols: (O, @), control; (V,¥), 2X IonClear
BigBead; (A,A ), Na,HPO,+ EDTA; (L1, ), Na,HPO,+ EDTA
+2X IonClear BigBead (Open symbols), Cell growth; (Closed
symbols), RNA concentration.
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Fig. 4. Comparison of invertase activities in the flask cultures
of 8. cerevisine MTY62, in which untreated or pretreated
molasses was used. Symbols : (black), control; (grey), 2X
IonClear BigBead; (white), Na;HPO4+ EDTA; (dark grey),
Na,HPO,+ EDTA + 2X IonClear BigBead.
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Fig. 5. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the fermentor batch culture of MTY62,
in which molasses was pretreated with Na,HPO4 and EDTA.
Medium was consisted of 10% molasses and 5% CSL. (O, @®),
Cell concentration; (C1,ll), RNA concentration; (£, 4A), Residual
reducing sugar concentration (Open symbols), control; (Closed
symbols), Na,HPO,+ EDTA.

Table 1. Comparison of fermentation parameters in the batch
cultures of S. cerevisine MTY62. The yeast cells were grown on
the untreated and pretreated molasseses with EDTA and Na,HPOs.

Cell Cone RNA Conc. RNA Content q7
Molasses (@-DCW, /15 (mg-RNA  (mg-RNA (pﬁ'l?’; (g-sugar

g ) Jg-cell) /g-cell'h)
untreated 16.9 2668 158 0313 094
pretreated 18.6 3127 168 0.459 1.28
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