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ABSTRACT

Thepresent research was aimed to comparing and investigate the ability and efficiency of three (3) yeast species;
Saccharomyces cerevisiae, Rhodotorulaglutinis and Candida kefyr, to consume sugars in Dates, Apricot and
Grapes, then,converting byfermentation to ethanol. The peptone(10g/L), yeast extract(6g/L) malt extract (6g/L)
broth wereappended with (Dates, Apricot and Grapes) and incubated at 30°C, 120 rpmfor 96 hours. The
alcoholic production from Dates by Saccharomyces cerevisiae7.0% was significantly higher than of
Rhodotorulaglutinis5.0% and Candida kefyr4.5% at 96 hours. While the alcoholicproduction fromApricot
byRhodotorulaglutinis6.0% was significantly increase than of Candida kefyr5.3% and Saccharomyces
cerevisiae5.0% at 96 hours. Moreover, the alcoholic production from Grapes by Rhodotorulaglutinis 6.7% was
significantly higher than of Saccharomyces cerevisiae6.0% and Candida kefyr5.2% at 96 hours.The utilize of
highly adaptable species of yeasts with a varied fruits in sugar sources for endeavor to increase ethanol
production may create a singular prospective for large scale industrial applications.
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I.Introduction

Bioethanol has become more important as a sustainable energy source in society, particularly because of
produced concerns with utilize of fossil fuels combined with its effect on the environment(Khawetal,2007).The
production of bioethanol that use based onrenewable raw materials as agricultural products that include;use of
competitive technologies to be suitablefor a variant requirements of energy market (Hu& Wen,2008).The
renewable sources for production of ethanol such assugar cane, dates, Apricotand grapesare affluent in
fermentable sugars, therefore, exploiting it assubstrate model to production of ethanol.Most studies aboutdates,
Apricot and grapes have reported its potentials as sources of yeaststhat isolate for the fermentation industries
because it's a nutritional rich medium for growth of yeast species(Zohri,2000;Yabayaet al.,2016;chauhanet
al.,2016).
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Brazil is originalcountryhave a large scale in ethanol production as motor fuelthrough the fermentation ofsugar
cane molasses by yeasts(Wheals et al., 1999).The yeast of Saccharomyces cerevisiaeemploy as the most
respected strain of yeast used to produce bioethanol in the industry (Porroet al.,2009).1n a recent study, they are
found that other yeasts species like Rhodotorulaglutinis and Candida kefyr were capable for normal growth and
metabolism on dates, seeds, cheese whey and other media,in addition to increasing of ethanolamounts(Esabiet
al.,2008;Hebaet al.,2015). In India utilizing a range of numerous wastes or organic materials like sugarcane,
molasses and other simple sugars to produce ethanol with yeast species (Dhaliwalet al.,2011).The aims of this
study was determine and investigate ability of three yeast species;  Saccharomyces

cerevisiae,Rhodotorulaglutinis and Candida kefyr to ethanol Production during fermentation.

I.MATERIALS AND METHODS
Materials

Dates, Apricot and Grapeswere obtainedfrom Local marketsin Salah al-dinProvince, Irag. The other components

of the culture media and the chemical reagents were obtained from Sigma Company.
Isolation of yeasts

Yeasts were obtained from the Biology Department in College of Science, Tikrit University. This culture was

maintained on PDA slant-media at 4°C and sub-cultured monthly.
Preparation of fermentation juice

Dates, Apricot and Grapes was cleaned and separated seeds, then mixed with a quantity of distilled water and
crushed by electric mixer, at the end, the juice was sterilized by autoclave and kept until use.

Ethanol Production

A loop of each isolate utilizedto inoculate a 100ml of autoclaved extract of yeast, peptone, dextrose(YPD) broth
inerlenmeyer flasks(250)ml and incubated for 24 hours at 30°C, 120rpm, subsequently, transferredfrom each
yeast cells suspension 10ml then addto 125ml of broth which composed of10g/L peptone,6g/L yeast extract,
6g/L malt extract and 2g/L glucose with adjusted pH 5.0, then add 25ml of Dates, Apricot and Grapes juice to
mentioned suspension and introduced into each flask under hood, and later,all flasks incubated at 30°C,
120rpmfor 96 hours.After period24 hour, the sampleswere collected for measure ethanol production by
potassium dichromate method (Caputiet al.,, 1968;Balasubramanianet al., 2011; Zohri&Mostafa,
2000).Ultraviolet (UV) spectrophotometry and haemocytometer were utilized to determine growth of yeasts.
The experiments in present study were performed in triplicate, the results were also calculated as a mean for

three replications.
Statistical Analysis

The data of results were analyzed by using the ANOVA analysis, and utilized the Statistically Analysis System
(SAS, 2001). Also, significant differences were evaluated by using Duncan’s multiple-range test (Duncan,
1955), and significance level is based on level of probability (P< 0.05).
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1H1.RESULTS AND DISCUSSION

The isolates under study were grown and used in the fermentation of Dates, Apricot and Grape molasses for
period 4 days at 30°C. The isolates were active producers of ethanol by utilizing all media for execution of
fermentation.The results in table 1 showed ethanol produced by usingDates among the isolates, Saccharomyces
cerevisiaeproduced the highest vyields of ethanol 7.0 % , it was significantly higher than that
ofRhodotorulaglutinis 5.0 % and Candida kefyrstrain 4.5 % throughout the 96h into fermented process. This
result agreed with Gidadoet al (2017),they found there was increase in alcohol production through 96 h, also
agreed withlzmirlioglu&Demirci(2012), Who used to Saccharomyces cerevisiaefor ethanol production from
waste potato mash.

Table 1. Ethanol production(%w/v) on Datesmediumby yeast isolates;Saccharomyces cerevisiae
,Rhodotorulaglutinis andCandida kefyrthrough 96 hours.

Time (h) 24 h 28 h 72 h 96 h

Yeast isolates

Saccharomyces cerevisiae 2.0+0.11 3.0+0.10 5.0+0.13 7.0+0.12
a a a a

Rhodotorulaglutinis 1.5+0.09 2.8+0.11 4.0£0.11 5.0+0.10
b a a b

Candida kefyr 1.0+0.09 2.0+0.13 3.2¢0.21 4.5+0.11
b b b b

- The values represent mean+S.E.
- Different of letters vertically mean significant difference at the level of significance (P <0.05).

Chtourouet al (2012), the report indicated to production of ethanol from Cull Dates by Candida kefyr. The
increase in ethanol production by using dates may be due to its contain in their chemical composition 75% of
sugars, that converted to high amount of ethanol, dates which using in production of ethanol may be include of
two types of sugars in their chemical composition, starch and sucrose, which are converted into ethanol (Gaily et
al., 2012).

While in table 2 observed that the volume of ethanol produced using Apricot by isolates of Rhodotorulaglutinis
6.0 % was significantly higher than of Candida kefyr 5.3 % and Saccharomyces cerevisiae strain 5.0 %
throughout the 96h into fermented process.The aforementioned results agreed with the results of Esabiet al
(2008), who were indicated that the production of ethanol of Rhodotorulaglutinis by using Ram Horn Peptone,
ethanol production in apricot medium may due to the chemical composition of apricot that contains 63% sugars,

which makes the yeast grow and converted it to ethanol(JieniLianet al.,2010).
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Table 2:Ethanol production(%w/v)on Apricotmediumby yeast isolates; Saccharomyces cerevisiae
,Rhodotorulaglutinis andCandida kefyrthrough 96 hours.

Time (h) 241 28 h 72 h 96 h

Yeast isolates

Saccharomyces cerevisiae 1.5+0.10 2.6+0.14 4.0£0.23 5.0+0.16

b b b b
Rhodotorulaglutinis 2.0+0.11 3.0+0.12 4.5+0.11 6.0+0.22
a a a a
Candida kefyr 1.7£0.13 3.0+0.22 4.0+0.18 5.3+0.18
a a b b

- The values represent meanzS.E.
- Different of letters vertically mean significant difference at the level of significance (P <0.05).

Moreover, table 3 showed that the production of ethanol of Grapes by using Rhodotorulaglutinis 6.7 % was
significantly increase than of Saccharomyces cerevisiae6.0 % and Candida kefyr strain 5.2 % throughout the
96h into fermented process.This mentioned results agreed with results ofMohammadrezaet al (2012),they were
refer to produce of ethanol from cheese whey permeate by two yeast strains. The decreases of ethanol produced
when increases of sugar in media maybe due to excessive sugar in the fermentation medium which negatively
effects on production of ethanol through increases the osmotic pressure between the cell and medium and thus,
causing a slow transfer of nutrients into cell, and slow the process of metabolism and convert these substances to
ethanol(Jones &Ingledew, 1994).

Table3: Ethanol production(%w/v) on Grapes medium by yeast isolates; Saccharomyces cerevisiae,
Rhodotorulaglutinis and Candida kefyr through 96 hours.

Time (h) 24 h 28 h 72 h 96 h
Yeast isolates

Saccharomyces cerevisiae 1.8+0.11 2.8+0.14 4.0+£0.18 6.0+0.19

a a a a

Rhodotorulaglutinis 2.0+0.08 3.0+0.20 4.3+0.16 6.7+0.21
a a a a

Candida kefyr 1.6+0.10 2.0+£0.17 3.6+0.22 | 5.240.15
a b b b

- The values represent meanzS.E.
- Different of letters vertically mean significant difference at the level of significance (P <0.05).
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IV.CONCLUSION

This research has indicated that yeasts under study have the abilityto grow and capable toproducing of ethanol at
temperature of room. As a result,the alcohol production from isolates were recorded significantlyas high
inSaccharomyces cerevisiae strain in Dates medium , Rhodotorulaglutinis strain in Apricot and Grapes, then
Candida kefyr strain in Dates and Grapes. The ability of ethanol production should be valuable and beneficial in
industrial applications. Also, asconclusion,this research found thatSaccharomyces cerevisiaewas the most
activity and efficiencyin production of ethanol on Dates medium in comparison to other isolates on media. This
research is suggesting there area various parameters for fermentationwhich if adjusted that maybe improve the
fermentationand production of ethanol.The probably this study is the first study designed and reported to yeasts

fermentation on Dates, Apricot and Grapes by Saccharomyces cerevisiae, Rhodotorulaglutinis and Candida

kefyr.
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