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Effect of NaCl Adaptation on the Thermotolerance and Alcohol Fermentation in Saccharomyces cerevisiae
KNUS5377. Paik, Sang-Kyoo, Hae-Sun Yun, Keum-Hee Sa, 1I-Sup Kim, In-Koo Rhee!, Heui-Dong
Park?, Choon-Bal Yu®, and Ingnyol Jin*. Department of Microbiology, School of Life Sciences and Biotech-
nology, 'Department of Agricultural Chemistry, *Department of Food Science and Technology, Kyungpook
National University, Taegu 702-701, South Korea, *Department of Food Science and Technology, Taegu Univer-
sity, Taegu 714-712, South Korea - Saccharomyces cerevisiae KNUS5377 is a constitutively thermotolerant, fer-
mentative strain at high temperatures over 40°C. The exposure to 0.5 M NaCl caused S. cerevisiae KNU5377
to be lost its constitutive thermotolerance. Furthermore, the NaCl adaptation beyond 0.3 M during the over-
night culture forced the strain-specific fermentation ability of S. cerevisiae KNUS5377 to be disappeared. How-
ever, these phenomena did not occur in the reference, Saccharomyces cerevisiae ATCC24858. As a result, this
adaptation led both strains to show the closely similar thermotolerance level and alcohol fermentation ability,
implying the NaCl adaptation eliminated its strain-specific characteristics of S. cerevisiae KNU5377. There-
fore it indicated that the superior intrinsic characteristics of S. cerevisiae KNU5377 must be related to the
NaCl adaptation. On the other hand, the heat adaptation elevated alcohol productivity for both strains, but sur-
prisingly did it for KNU5377 at the rate of two times higher than the reference's one; this suggests that
KNUS5377 possesses more efficient system enough to cause the difference. Consequently, these characteristics
of S. cerevisiae KNU5377 must be interesting targets for further study to understand on how KNU5377 could
acquire the constitutive thermotolerance and the outstanding fermentative capacity at high temperatures.
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Fig. 1. Growth curves of S. cerevisine KNU5377 and ATCC
24858 in the YPD media containing 0.5 M NaCl. Cells were aer-
obically grown in the YPD and YPDS media containing 0.5M

NaCl for 24 hours at 30°C, and the growth level was determined
by optical density at 660 nm.
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Fig. 2. Thermotolerance variations during NaCl adaptation at
a concentration of 0.5 M. Cells aerobically growing at 30°C for
24 hours in YPD and YPDS media were picked up at 2 hour inter-
vals, and spread survived cells onto the YPD agar plate before and
after lethal heat treatment of 48°C for 60 minutes. Viability was
determined by colony forming units (CFUs), and illustrated in the
graph as % survivors. The maximum errors were within the sym-
bol size.
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Fig. 3. Alcohol productivity at 40°C of the pre-cultured cells
grown in the YPD media containing different NaCl concentra-
tions of 0 to 1.1 M. Cells were pre-cultured at 30°C for overnight.
After inoculating the pre-cultures into the fermentation media (1%,
v/v), fermentation was carried out for 72 hours at 40°C. Produced
alcohol was distilled and then determined as alcohol productivity
(%, v/v) by using alcohol hydrometer.
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Fig. 4. The effect of pre-culture temperatures on the alcohol
productivity at different fermentation temperatures. Cells were
pre-cultured in the YPD media at different incubation tempera-
tures including 30, 37 and 40°C. And other experimental condi-
tions are all the same with Fig. 3, except that fermentation
temperatures were varied from 40 to 43°C at intervals of 1°C. The
legends illustrated in graph are abbreviations of strains and temper-
atures; e.g. KNU30 denotes S. cerevisiae KNUS377 cultured at
30°C.
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Fig. 5. Combined effect of temperature and NaCl on the alco-
hol productivity. Cells were pre-cultured in the YPD (open circle
and square) or the YPDS media (closed circle and square) at either
30°C or 40°C. After the cultivation at each conditions, the rem-
nant procedures were conducted by the same manner with Fig. 3.
K and A, legend in the graph, denote S. cerevisiae KNU5377 and
ATCC 24858, respectively.; e.g. KYPDS means S. cerevisiae
KNU5377 grown in YPDS media.
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