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Abstract
This study focused on characterization of the Yeast species 

isolated from local fruits. A total of nine yeasts were characterized 
for its temperature tolerance, ethanol tolerance, and carbohydrate 
fermentation, hydrogen sulfide production and leavening ability. 
Results showed that the yeast species namely S. cerevisae, S. blourdeous, 
Z. fermentatii, C. sorboxylosa, C. apicola and I. orientalis were tolerate 
different ranges of temperatures up to 370c and concentration of alcohols 
up to 14%. Only S. cerevisae was tolerating 15% alcohol and grow well 
at 45oc and ferment dextrose, sucrose and fructose. The leavening ability 
of the identified yeast species were examined by fermenting flour dough. 
Fermentation test was carried out at room temperature and 30°C for 
12 hours. S. cerevisae, S. blourdeous, Z. fermentati, C. sorboxylosa and 
commercial yeast, were able to leaven the highest specific volume of flour 
dough 230/210cm, 210/191cm, 189/193cm, 184/200cm/g and 180 
/182cm respectively at room temperature and 30oc for 12 hours. Thus, 
wild yeast species namely S. cerevisae, S. blourdeous and Z. fermentati 
showed much superior on flour dough leavening ability compared to 
commercial yeast. Thus, indicates that the local fruit could be a potential 
source of indigenous yeast species for leavening agent.
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Background
Leavening agents either chemical or biological are important in 

raising flour dough. Biological leavening agents are microorganisms 
that can produce carbon dioxide from the utilization of sugar [1]. Yeast 
plays an important role in various fermentation processes including 
baking and brewing. In brewing, the alcohol released by the fungus 
during fermentation is important while carbon dioxide is of utmost need 
for rising of flour dough, maturation and development of fermentation 
flavour [2].

Fermentation of sugars by yeast is the oldest application in the 
making of bread, beer and wine. The Babylonians (6000BC) and 
Egyptians (5000BC) have left written accounts of their production of 
beer, wines and bread, where all of them warranted the use of yeast 
[3]. Yeast especially Saccharomyces cerevisiae is known as sugar-eating 
fungus and can be found naturally from the surrounding. According to 
Kurtzman and Fell [4], fruits, vegetables, drinks and other agricultural 
products are very important microhabitats for several of yeast species. 
A succession of yeast populations in such products involves in a variety 
of biochemical processes carried out by yeast to utilize simple sugars 
present in the agricultural products. 

Baker’s yeast refers to the strains of Saccharomyces cerevisiae 
used in the bakery industry [5]. The strains are different from the 
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laboratory strains in their DNA content and chromosomal 
polymorphism; most of the industrial strains are aneuploids 
[6]. It required having several characteristics such as high 
leavening ability, osmo-tolerance, freeze tolerance, chemical 
tolerance, melibiose utilization, good storage ability, and non-
agglomeration [7]. Although some of these characteristics 
are not necessarily required in some methods for bread 
making, a high leavening ability is the most important 
characteristic to produce bread of good quality and to save 
time in bread making.

Yeast especially S. cerevisiae strains have been selected 
for decades for their dough-leavening characteristics. 
The yeast produces carbon dioxide that results in dough 
leavening and contributes to the flavor and crumb structure 
of bread [8]. This strain of yeast is very robust and capable 
of fermenting dough to rise. According to Romano et al. [9], 
S. cerevisiae can ferment all sugars present in the dough, 
for example, glucose, fructose, sucrose and maltose with 8 
times faster than P. membranificiens which can only ferment 
glucose [10]. As a predominant species it is well known that 
S. cerevisiae plays an important role as a leavening agent 
in bread making. The leavening step is essential in the 
fermentation of dough. It does not only induce and increase 
the volume of dough through gas incorporation but helps 
creating the desired flavor and texture [11]. Burrows [12] 
listed four functions of yeast in bread-making: 1) to increase 
dough volume by evolution of CO2 during fermentation 
of the available carbohydrates in the flour, 2) to develop 
structure and texture in the dough by the stretching due to 
expansion of gas bubbles, 3) to improve flavor and 4) to add 
some nutritive values of bread.

Baker’s yeast currently used in Ethiopian bakery 
industries mostly imported from foreign countries such 
as Australia (Mauripan), France (Saf-instant), Canada 
(Fermipan) and Turkey (Gold Pakmaya) and are costly. The 
presence of yeasts from local fruits is yet to be exploited, 
especially in bakery products as a leavening agent. Up to 
date there is no report on the use of yeast isolated from 
Ethiopian local fruits that has potential as a leavening agent 
in baking industries. Thus, the present study was conducted 
to characterize wilds yeast species identified from local fruits 
used for bakery industries. In addition, we also performed 
brief physiological tests to have better understanding of the 
yeasts behavior in bread making. 

Methods and Materials
Sample collection

The yeast cultures were collected from the Microbial 
Biodiversity Directorate Gene Bank, Ethiopia Biodiversity 
Institute. Pure cultures of the identified yeasts were 
maintained on yeast extract peptone dextrose agar (YPDA) 
plates. 

Temperature tolerance test

The ability of the yeast to grow at higher temperatures 
was characterized by plating the yeast isolates onto Yeast 
Peptone dextrose agar medium and was incubated at 5 

different temperatures (25, 30, 37and 45°C) for 72 hours 
[13].

Ethanol tolerance test

The ability of the yeast species to grow in higher ethanol 
concentrations medium were characterized by growing 
them in Yeast peptone dextrose broth medium containing 
5 different concentrations of ethanol, 2%, 6%, 10%, 14 and 
16% (v/v), respectively and incubated at 30°C for 72 hours 
[13].

Fermentative capacity test

Fermentative capacity of the yeast species identified 
from local fruits were carried out using (2ml) Yeast 
Fermentation Broth base with Durham tube for charactering 
its carbohydrate fermentation. Yeast fermentation broth 
media was used for characterization of yeasts based on 
fermentation of specific carbohydrates of fermentation 
pattern. The carbohydrates used were; glucose (dextrose), 
fructose, maltose, sucrose, lactose and bromothymol 
blue). Yeast fermentation broth was used modified media 
developed by Wickerham for determination of carbohydrate 
fermentation by yeasts for fermented carbohydrates by 
yeasts, the color of the medium changed from blue to yellow 
due to the formation of acids and gas produced. Yeast species 
identified from local fruits that has good fermentation 
capacity that they may be used in bakery industry [14].

Hydrogen sulfide production test

Bacto Bismuth Sulfite Agar Dehydrated - BSA (Difco) was 
used for the selection of the H2S producing yeast strains. The 
non-sulfide producing strains had white colonies, while the 
H2S producers presented various colony colors that ranged 
from light brown to black, depending upon the intensity of 
the production. 20g of BSA was suspended in to 500ml of 
distilled water.

Heat gently with frequent agitation until the medium 
just begins to boil and simmer for 30 seconds to dissolve the 
agar. Cool to 50-55°C, mix well to disperse suspension and 
pour thick plates. Allow the medium to solidify with the dish 
uncovered. Larger volumes may be prepared if great care 
is taken and adequate head space provided. Dry the plates 
before use but take care to avoid over drying. Correctly 
prepared plates should have a smooth, cream-like opacity 
with a pale straw color. 

Leavening action of the Yeasts species

Identified yeast species were used to ferment dough to 
test their leaving ability. Samples of dough were prepared 
as described by Cauvian and Young [15] using measuring 
graduated cylinder. Each dough sample contained wheat 
flour, water and sugar. All the ingredients were properly 
mixed. Each yeast isolate (10%T) was used to ferment the 
dough. Baker’s yeast (Saccharomyces cerevisae) was used 
separately as positive control yeasts to ferment the dough. 
Another set of dough formulation that did not contain any 
yeast sample was prepared as the negative control. The 
dough samples were left to ferment at room temperature 
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and 30oc for about 12 hours and. The height of the dough 
was measured from the graduated surface of the cylinder 
before and after fermentation and the net increased volume 
was calculated [16].

Results
Temperature tolerance test

Temperature tolerance capacity of identified yeast 
species were characterized by plating them onto yeast 
peptone dextrose agar medium and incubated at different 
temperatures i.e.25oc, 30oc, 37oc and 45ºC for 72 hours 
(Table 1). All identified yeast species except Saccharomyces 
cerevisae were grown well at 25oc, 30oc and 37oc. Yeast 
species were identified from local fruits that survived at 
high temperature indicate that they may be used as starter 
culture in bakery industry. 

Ethanol tolerance test

Ethanol tolerance test was made by growing of the 
Identified yeast species in YPG broth containing 5 different 
concentration of ethanol, 2%, 6%,10%, 14 and 16% (v/v), 
respectively and incubated at 30ºC for 72 hours (Table 2). The 
results are presented in Table 2. The yeast strain used in the 
present study could be classified broadly into three following 
categories based on their capacity to grow in presence of low 
or high concentrations of ethanol. (i) Poorly ethanol tolerant 
yeasts, grown well in to the alcohol concentration between 2 
and 6%. (ii) Moderately ethanol tolerant yeast species were 
grown well in to alcohol concentration between 10 to 14 (iii) 
Highly ethanol tolerant yeast species were grown well at 
alcohol concentration from15 up to 16%. 

Carbohydrate fermentation test

Carbohydrate fermentation capacity of yeast species 
isolated from local fruits were conducted using 2 mL Yeast 
Fermentation Broth (peptone 7.5 g; yeast extract 4.5 g; 
bromothymol blue) with Durham tube in addition to different 
carbon sources (1.0 mL sterile carbohydrate solution 
(dextrose, sucrose, fructose and maltose) and incubated at 25 
to 30ºC for 72 h. observe the medium was changed from blue 
to yellow due to the formation of acids and gas produced [14] 
if the yeast cells have the ability to ferment the respective 
sugar. Saccharomyces cerevisae, Zygosaccharomyces 
fermentatii were ferment dextrose, sucrose and fructose, 
Saccharomyces cerevisae, Zygosaccharomyces fermentatii, 
Zygosaccharomyce bisporus and Kluveromyces delphensis 
were ferment dextrose and sucrose (Table 3). Yeast species 
that identified from local fruits they may be used as a starter 
culture in bakery industry. 

Hydrogen sulfide production test

Bacto Bismuth Sulfite Agar Dehydrated - BSA (Difco) was 
used for the selection of the H2S producing yeast strains. The 
non-sulfide producing strains had white colonies, while the 
H2S producers presented various colony colors that ranged 
from light brown to black, depending upon the intensity of 
the production. Five yeast species such as Saccharomyces 
cerevisae, Zygosaccharomyces fermentatii Issatechenkia 
orientalis, Zygosaccharomyce bisporus and Candida apicola 
were strongly produce hydrogen sulfide. Two species namely 
Saccharomyces blourdeous and Candida sorboxylosa were 
did not produce hydrogen sulfide (Table 4). Yeast species 
that did not produce H2S under laboratory conditions they 
may be used as starter culture in bakery industry. 

Yeast species isolated from local fruits
Different concentration of alcohol

2% 6% 10% 14% 16%
Saccharomyces cerevisae + + + + +

Saccharomyces blourdeous + + + + -
Zygosaccharomyces fermentatii + + + + -

Zygosaccharomyce bisporus - - - - -
Candida apicola + + + + -

Candida sorboxylosa + + + + -
Pichia holistii - - - - -

Issatechenkia orientalis + + + + -
Kluveromyces delphensis - - - - -

Commercial yeast + + + + +

Table 2: Yeasts ethanol tolerance test.

Yeast species isolated from local fruits
Temperature

25oc 30oc 37oc 45oc
Saccharomyces cerevisae + + + +

Saccharomyces blourdeous + + + -
Zygosaccharomyces fermentatii + + + -

Zygosaccharomyce bisporus + + + -
Candida apicola + + + -

Candida sorboxylosa + + + -
Pichia holistii + + -

Issatechenkia orientalis + + + -
Kluveromyces delphensis + + + -

Commercial yeast (Saccharomyces cerevisiae) + + + -

Table 1: Yeasts temperature tolerance test.
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Leavening action of the Yeasts species

Leavening capacity of the identified yeast species isolated 
from local fruit samples were evaluated on dough volume 
raised in mill liters at 25oc and 30oc for 12 hours duration. 
Commercial baker’s yeast was used separately as positive 
control yeasts to ferment the dough. The dough samples 
were left to ferment at room temperature for about 12 hours 
and the dough in each container was also incubated at 30oC 
for 12 hours. 

The height of the dough was measured from the graduated 
surface of the cylinder before and after fermentation and 
the net increased volume was calculated. Saccharomyces 
cerevisae, Saccharomyces blourdeous, Zygosaccharomyces 
fermentatii, Candida sorboxylosa, Zygosaccharomyce bisporus, 
Kluveromyces delphensis, Pichia holistii, Issatechenkia 
orientalis and Candida apicola were raise the dough volume 
of dough up to 230/210cm/g, 220/191 cm/g, 189/193 cm/g, 
184/200 cm/g, 160/180 cm/hg, 130/123 cm/g, 120/110 
cm/hg, 120/140 cm/g and 120/130 cm/g respectively at 
25oc and 30oc for 12 hours. Commercial yeast showed to 
raise dough volume up to180/182 cm/g at 12hours. Yeast 
species that identified from local fruits they have excellent 
leavening capacity may be used as starter culture in bakery 
industry.

Discussion
During the carbohydrate fermentation process, yeasts 

produce carbon dioxide, ethanol and other secondary 
metabolic products which contribute to the formulation 
of flavor and aroma while the carbon dioxide production 
reacted as a leavening agent in the dough [10].

Temperature, ethanol and fermentative capacity test 
were used on the series of yeast’s isolates to have a better 
understanding on yeast behavior. The temperature can affect 
the fermentation process and the metabolism of yeast. Table 1 
illustrates that the growth and inhibition of the yeast species 
at different growth temperature. Most of the characterized 
yeast species namely Saccharomyces blourdeous 
Zygosaccharomyces fermentatii Zygosaccharomyce bisporus 
Candida apicola Candida sorboxylosa Pichia holistii 
Issatechenkia orientalis and Kluveromyces delphensis were 
grow well at 37°C except Saccharomyces cerevisae (Table 1). 
Saccharomyces cerevisae could tolerate a temperature up to 
45oC. The result in this research contradicts the findings of 
Ma’aruf et al., [17], who observed that yeast species isolated 
from different local fruits could only tolerate a temperature 
up to 37°C. The ability of yeast to tolerate high temperature 
suggests that the isolates can resist high heat associated 
with fermentation process and therefore can be used to 
accomplish fermentation at wide range of temperature 
condition. They may also be used in bread making to speed 
up the baking process, increase carbon dioxide production 
and formation of flavour and aroma may be enhanced [2].

Yeast species were also characterized on the 
ability to tolerate different concentrations of alcohol. 
Saccharomyces blourdeous, Zygosaccharomyces fermentatii, 
Zygosaccharomyce bisporus, Candida apicola, Candida 
sorboxylosa, Pichia holistii Issatechenkia orientalis and 
Kluveromyces delphensis identified from local fruits were 
grown well in a medium containing ethanol concentration 
from 2% up to 14% (v/v) and failed to grow at 15% (v/v) 
of ethanol concentration (Table 2). Only Saccharomyces 

Yeast species isolated from local fruits
Different sugars

dextrose sucrose fructose lactose
Saccharomyces cerevisae + + + -

Saccharomyces blourdeous + - - -
Zygosaccharomyces fermentatii + + + -

Zygosaccharomyce bisporus + + - -
Candida apicola - + - -

Candida sorboxylosa - - + -
Pichia holistii - - -

Issatechenkia orientalis - - - -
Kluveromyces delphensis + + - -

Commercial yeast + + + -

Table 3: Yeasts fermentation capacity test.

Yeast species isolated from local fruits
Hydrogen sulfide (H2S) production capacity

White color
No (--)

Light brown color
Weak (-)

Dark brown color
Strong (++)

Black color
very strong (+++)

Saccharomyces cerevisae +
Saccharomyces blourdeous +

Zygosaccharomyces fermentatii +
Zygosaccharomyce bisporus +

Candida apicola +
Candida sorboxylosa +

Pichia holistii +
Issatechenkia orientalis +

Kluveromyces delphensis +
Commercial yeast +

Table 4: Hydrogen sulfide production test.
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cerevisae was grown well in medium containing 15% of 
ethanol concentration indicates that they tolerate ethanol 
toxicity during fermentation. The results agreed with the 
findings of [2011], who reported that majority of the yeast 
species were able to grow in a medium containing 10% and 
13% (v/v) of ethanol concentration while only few yeast 
species could grow in 15% (v/v) ethanol. High concentration 
of ethanol is reported to be toxic to the yeast by inhibiting 
the cells growth due to the destruction of the cell membrane 
[18]. This could have accounted for the inhibiting growth of 
most of the yeast species at 15% concentration as recorded 
in this research. A suitable concentration of ethanol is 
needed in bread making to achieve the preferred flavour 
[18]. The identified yeast species were also tested on 
their ability to ferment different sugars namely dextrose, 
fructose, sucrose and lactose (Table 3). Results show that 
all strains were able to ferment sugars namely dextrose, 
sucrose and fructose. Yeast species were ferment different 
sugars indicates that they may be used as starter culture in 
bakery industries. This is supported by the fact that yeasts 
are capable in fermenting sugars especially glucose, sucrose, 
and fructose (Table 3). The breakdown of sugars will release 
carbon dioxide that leavens the dough. This indicates that 
it has enzymes responsible for fermentation of most of the 
sugars. This could be an important feature for strains used 
in dough.

Yeast species were also characterized for its ability 
to produce H2S using Bismuth Sulfite Agar medium. 
Majortity of yeast species namely Saccharomyces cerevisae, 
Zygosaccharomyces fermentatii Issatechenkia orientalis, 
Zygosaccharomyce bisporus and Candida apicola were 
strongy produce hydrogen sulfide. While only two species 
such as Saccharomyces blourdeous and Candida sorboxylosa 
were did not produce H2S (Table 4). H2S is an undesirable 
compound associated with an off flavour and unpleasant 
taste that must be absent in processed foods [19]. Yeasts that 
showed high production of H2S are undesirable for bread 
making because it confers flavour and taste that compromise 
the quality of the bread [19]. Therefore, the yeast species 
that did not produce H2S could be recommended as the best 
candidate isolates in bread making.

The leavening properties of dough fermented with the 
various yeast isolates from local fruits. All yeast species 
namely Saccharomyces cerevisae, Saccharomyces blourdeous, 
Zygosaccharomyces fermentatii, Candida sorboxylosa, 
Zygosaccharomyce bisporus, Kluveromyces delphensis, Pichia 
holistii and Candida apicola showed good leavening ability 
giving the specific volume of dough up to 220l/ 210cm/g, 
220/191 cm/g, 189/ 193cm/g, 184/200 cm/g, respectively 
at room temperature and 30oc for 12 hours except for 
commercial yeast (180/182 cm/g). The results indicate that 
the ability of the yeast species identified from local fruits 
is comparable or even better than the commercial yeast 
to leaven the bread dough and would be considered as the 
most active yeasts to ferment bread dough compared to 
other species including commercial yeast strain. 

Conclusion 
In conclusion, the study reported in this paper indicates 

that yeast species identified from local fruits are excellent 
habitat where yeasts with potentials for baking industrial 
application, particularly yeasts with dough leavening ability 
as observed in this research. In all the attributes considered, 
the yeast species namely Saccharomyces cerevisae, 
Saccharomyces blourdeous, Zygosaccharomyces fermentatii, 
Candida sorboxylosa, Zygosaccharomyce bisporus, 
Kluveromyces delphensis, Pichia holistii and Candida apicola 
had the overall best performance compared to commercial 
yeast. It was evidence from these findings that local fruits 
could be source for baker’s yeast which is potentially used 
as dough leavening agent.
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