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. Influence

of calcium ions on alcohol strees
responses of Saccharomyces cerevisia

F. J. Shalesh, F. R. Ali, Iman H.Katte, Nibal Kh.M., Sana’a Kh.M.

Abstract

Bioethanol is an important industrial chemical with emerging
potential as a biofuel to replace fossil fuels. The yeast Saccharomyces
cerevisiae is commonly used for ethanol production. The limited ethanol
tolerance of the yeast results in low productivity .This search come to
evaluate different levels of calcium ions in response to ethanol stress of
yeast S. cerevisiaec which isolated from different local sources. The
minimal inhibitory concentration and Lethal concentration of the
isolates was evaluated by exposure to different concentration of
ethanol, the resistant isolates to higher concentration 8% ethanol were
selected. Growth determent by optical density at 600 nm to incubator
period 24,48,72 h with ethanol 8%. Selected isolates which appeared
best growth in deferent incubator period to experiments of addition
different levels of calcium ions as calcium chloride .concentration (1-
1.2mM) have positive effect to growth of yeast Saccharomyces
cerevisiae .and tolerance to alchol strees the isolates deffernt between
them in evaluate the optimal concentration to make positive effect in
rang (0,8 — 1,6 mM) .




—.)J\_AA.AS\

1- MaM,Liu ZL .(2010).Mechanisms of ethanol tolerance in
Saccharomyces cerevisiae.Appl Microbiol Biotechnol .2010 Jul
;87(3):829-45.

2-Ding J,Huang X.Zhang L,Zhao N,Yang D (2009 )Tolerance and stress
response to ethanol in the yeast Saccharomyces cerevisiae .Appl
Microbiol .2009 Nov;85(2):253-63.

3- Zhao XQ, Bai FW. (2009) .Mechanisms of yeast stress tolerance and
its manipulation for efficient fuel ethanol production . J Biotechnol
2009 O ct 12 ; 144(1) :23-30.

Al 3l e il 3.l ALl (2003) L awls A L LAl 4
daddll de e Aih  eluall Jsll 2 & Saccharomyces cerevisiae
Aralalls aglell A sall agde ad L eals A, | DA DA, sl

A il

5- Mobini M, Nahvi |, Ghaedi K,Tauassoli M. (2007) .Isolation of high
ethanol resistant strains of Saccharomyces cerevisiae . RPS 2(2007) 85-
91.

6- Jurado ,A, Santana,M ,S ( 1987 ). Influence of divalent cations on the
growth and  morphology of Bacillus stearothermophilus .J.Gen
.Microbiol.133:507-513.

7-Kevin R . (2009) Strategy for adapting wine yeasts for bioethanol
production. Int J Mol SciJan; 10 (1): 387-419.


http://lib.bioinfo.pl/pmid:19333452
http://lib.bioinfo.pl/pmid:19333452

8-Patt PI,Bryeejh, Stewart GG, (2003 )The effects of Osmotic pressure
and ethanol on yeast viability and morphology.) Inustitue Brew
.2003;109:218-228.

9 - Walker, M.G (1999) Yeast Physiology and Biotechnology, John Wiley
& Sons. Canada

10- Thomas D.S. Hossack J. and Rose A. H. (1978), “Plasma Membrance
Lipid composition and Ethanol Tolerance in Saccharomyces Cervisiae “;
Arch. Microbiol 116: 239-2458.

11-Brook A A . (2008) .Ethanol production of local yeast strains isolation
from ripe banana peels .African Journal of Biotechnology Vol.7(20)
,3749-3752 , 20 October, 2008 .

12- Piper Wp, Talreja K. panaretou B. Byrn K and Bouchene H. (1995)
induction of major heat-shock proteins of Saccharomyces cervisiae
including Plasma membrane Hsp30,by ethanol levels above critical
threshold , Msicrobiol . UK 140:3031-3038.

13- Blomberg, A (2000). Metabolic surprises in Saccharomyces cerevisiae
during adaptation to saline conditions: questions, some answers and a
model. FEMS Microbiol. Lett. 182, 1-8.

14- Zaldivar. J, Martinez A, Ingram Lo, (1999). Effect of Alcohol
compounds Found in Hemicellulose Hydrolysate on the Growth and
Fermentation of Ethanologenic Escherichia coli. Biotechnol. Bioeng.
68(5): 525-530.

15- Zhang Q,zhao X,Jiang R.(2009). Ethanol tolerance in yeast molecular
and genetic engereeing .Sheng Wu GONG Cheng Xue Bao.2009 Apr : 25
(4) : 481-7.

16-Tan N,Nagahise K,Shimzu H.(2006). Responses of defferent strains of
Saccharomyces cerevisiae to Osmotic stress.Sains Malaysiana 35 (2);9-
15.

17-Takahashi T,shimoi H, IT k. (2001 ).ldentification of genes reguired
for growth under ethanol stress Using transposon mutagenesis in
Saccharomyces cerevisiae .Mol Genet GENOMIC .2001;265;1112-119.



18- Verstepen KJ ,Pretorious, IS. (2006) .The development of superior
yeast strans for food and beverage industry:challenges,oppprtumities
and potential benefits.The yeast hand book,vollum 8; yeast in food and
beverage.Spring er-Verlag ,Heidelberg.Germany ,pp 399-444.

19 - Al- Zaidy H. M. (1975). Study of the antimicrobial activity of some
alcohols. Ph. D. Thesis. Heriot- watt Univ. Edinb.

20-Bulger R., and washing J.A. (1980) effect of inoculum size and B.
lactamase production on inuitro activity of new Cephalosorians against
Haemphilus species. Antmicrob . Agents and chemothorpyl 7:393-396.

21-Siquera PF,Karp SG, Carvaiho JC,Sturm W.(2008) Production of bio-
ethanol from soybean molasses by Saccharomyces cerevisiae at
laboratorya,pilot and industrial  scales.Bioresour  Technol
Nov;99(17):8156-63.

22-Osho A. (2005) .Ethaol and sugar tolerance of wine yeasts isolaled
form fermentation Cashew apple juice . African ,] Biotechnol
.2005;4:660-662.

23-You KM,Rosenfield CL,knippple Dc, (2003) .Ethanol tolerance in the
yeast Saccharomyces cerevisiae is depent on cellular oleic acid content .
Appl . Environ Microbial 2003.:69 :1499-1503 .

24- Nagodawithana T. W. and Steinkraus K. H. (1976); “Influence of the
rate of ehanol production and Accumulation on the viability of
Saccharomyces cerevisiae in Rapid fermentation” , Appl. Environ
Microbiol. 31:158-162

25 —Periyasay S,Venkatachlam S . (2009) Production of Bioethanol from
sugar molasses Using Saccharomyce cerevisiae , Modern Applied Science
.vol.3,No.8,,August 2009.

26- Snyder C, Lngldew M . Nutrion in Fermention .TECHNICAL PROFiIL.
May 2009 .BIOFUEL BUSINESS



27- Birch R.M, Walker G.M. 2000. Influence of magnesium ions on heat
shock and ethanol strees responses of Saccharomyces cerevisiae. Enz
Microb Technol 26: 678-687.

28-Furu Kava , k,Kitano H, Mizoguchi,H,Hara,S 2004 .Effect of cellular
inositol content on ethanol tolerance of Saccharomyces cerevisiae in
sake brewing J Bioscience Bioengineering. 2004:98:107

29-Costa . V, Reis E .Qulutancha A (1993 ) . Acquisition of ethanol
tolerance in Saccharomyces cerevisiae the key role of mitochondrial
superoxide dismutase. Arch. Biochem. Biophys. 300, 608 —614.

30- Chatineeranat S ,Wansuksri R,2010. Effect of calcium ions on ethanol
production from molasses by Saccharomyces cerevisiae.SUGAR TECH
,volum 12,(2);120-124.

31- GH,Fleel.( 2009) .Wine yeast for the future. FEMS Yeast Res,8
(7):979-986



