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A calorimetric analysis was made to characterize quantitatively the action of ethanol on
the growth activity of yeast cells at 30 'C. By using the multiplex calorimeter previously desinged,
the growth thermograms of the yeast grown in liquid media containing ethanol at different con-
centrations were observed and the inhibitory effect of ethanol on the growth was analyzed in
terms of the effect on specific growth activities as evaluated from (1) the change in growth
rate constant and (2) the extent in retardation of growth. The ethanol concentration at which
the specific growth activity is repressed by 50 %, Ki, the index term to express the coopera-
tivity of ethanol action, m, and the minimum inhibition concentration, MIC, determined from
the two different view points were found to be in good agreement. From the result obtained it
was concluded that the theoretical background employed for the analysis is a reasonable one
and that the method of analysis developed here is useful for the quantitative study of the in-

teractions between drugs and microbial cells.
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Fig.1 Calorimetric observation of the yeast growth at
30 C in glucose/peptone medium containing var-
ious amounts of ethanol. The 12 curves shown
correspond (from left to right) to the ethanol
concentration, 0.00; 0.45; 0.89; 1.33; 1.77; 2.20;
2.63; 3.05; 3.47; 4.30; 5.12; 5.92% (v/v) .
(Copy of the computer display) .
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Fig.2 Calorimetrically obtained growth curves for the

yeast growth at 30 C in glucose/peptone medi-
um containing various amounts of ethanol. The
12 curves shown corresopond to the g (t) curves
shown in Fig.1 and were calculated on the ba-
sis of eq. 1. (Copy of the computer display)
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Fig.3 Growth curve of yeast in glucose/peptone medi-
um as measured by turbidity measurement. A
= 660 nm. Inset shows the correlation between

the heat evolution f(t) and the turbidity.
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Table 1 Growth parameters obtained for the yeast
growth at 30 T in liquid media with differ-

ent ethanol concentrations.

iI% (vIv) Wi/min~! Willm to (M 1 (0)/ta (i)
0.00 0.00641 1.000 15.67 1.000
0.45 0.00617 0.962 16.83 0.931
0.89 0.00591 0.921 18.00 0.870
1.33 0.00564 0.879 18.83 0.832
1.77 0.00532 0.829 20.00 0.783
2.20 0.00519 0.809 21.33 0.734
2.63 0.00489 0.763 23.33 0.671
3.05 0.00455 0.710 25.00 0.627
347 0.00443 0.690 26.83 0.584
4.30 0.00386 0.601 30.67 0.511
5.12 0.00277 0.432 41.50 0.378
5.92 0.00290 0.452 55.50 0.282

Ln Was taken to be 0.00461 min~"'. f (0) was taken to be 15.67 h.
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Fig.4 Potency curves of ethanol for the growth of

yeast in glucose/peptone medium at 30C. The
specific growth activities are those evaluated
from the growth rate constant. The solid and
dotted lines were drawn by least squaring on

the basis of eqs. (8) and (15), respectively.
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Table 2> Potency parameters of ethanol on the growth
activity of yeast at 30 TC.

Specific growth Parameter
activity
Willm Ki= 6.09£0.20% (v/v)
m= 1.65%0.13
ic (MIC)=12.05%£0.56% (v/v)
in = 6.2110.50% (v/v)
ta (0)/tq (i) Ki= 5.81%£0.12% (v/v)

m= 231%+0.15
ic (MIC)=10.04£0.21% (v/v)
in= 6.0310.15% (v/v)
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Fig.6 Potency curves of ethanol for the growth of yeast
in glucose/peptone medium at 30 C. The spe-
cific growth activities are those evaluated from
the extent in the retardation of growth. The
solid and dotted lines were drawn by least squar-
ing on the basis of eqs. (14) and (16) , re-
spectively.
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International Confederation for

Thermal Analysis and Calorimetry
ICTAC

11th International Congress on Thermal Analysis and
Calorimetry, August 12-16, 1996, at University of Penn-
sylvania/Drexel University Philadelphia, PA USA
Conference Organization by the North American Ther-
mal Analysis Society

Sponsors include the University of Pennsylvania and
Drexel University

An associated organization of ITUPAC

Continuously updated information on the Congress can
be obtained through the Internet at www.Isrm.upeen.
edu/ictac/

Call for Papers

Deadline for poster submission is June 1, 1996.
Papers will be accepted in all areas of thermal analy-
sis and calorimetry. Presentations will be primarily by
poster with selected oral presentations in specific sym-
posia. The Proceedings will be published in the Jour-
nal of Thermal Analysis and all papers will be given
in English. As of January, 1996, over 400 people field
preliminary registration from more than 50 countries
and over 200 abstracts had been received. Poster pre-
sentations are still being solicited. Althrough the offi-
cial deadline for oral presentations has passed, papers
may still be accepted at the discretion of the Symposia
Chairman.

Symposia: The Current State of Calorimetry / Archel-
ogy / Interfaces / Adsorption / Catalysis / Inorganics
and Ceramics / Environment / Fossil Fuels/Energy /

52

Geosciences ~ Hazards / Pyrotechnics and Explosives //
Proceeding of Thermoplastics / Thermosetting Poly-
mers / Polymer Blends and Block Co-polymers /Life
Science ,/ Pharmaceuticals / Food / Theory and Instru-
mentation / General Papers
Workshops: Kinetics / Controlled Rate Thermal Analy-
sis /Calorimetry
Geosciences ~ Environment / Standardization /" New Ma-
terials ~ Dynamic DSC / Polymers /'Semi-crystalline
Polymers
Plenary Speakers: Prof.A.Kettrup, Germany /
Dr.V.Mathot, Netherlands / Prof.R.Kemp, U.Wales,
UK / Dr.M.Todoki, Japan / Dr.E.Mendeeelovici, LV.LC,,
Venezuela
PR, BREEOMHEK !

Prof.Patrick K.Gallagher

Dept. of Chemistry

Ohio State University

Columbus, OH 43210-1173

FAX. (614) 2992-3010 (or 292-1685)
Further Information
General Information:

The Complate Conference, Inc.

1540 River Park Dr.Suite 111,

Sacramento CA 95815

Tel. (916) 922-7032 ; Fax. (916) 933-7379

E-mail. 5905528 @mccimail.com.
Scientific Program:

Prof. Patrick K.Gallaagher

Dept. of Chemistry, Ohio State Univ.,

Columbus OH 43210-1173 Tel. (614) 292-6783

Fax. (614) 292-1685 (or 292-3010)

E-mail. pgallagh@magnus.acs.ohio-state.edu.
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