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Abstract 
The yeast strains possess appreciable characteristics for ethanol production. Moreover, Bio-ethanol production from renewable 
sources to be used is now an increasing demand worldwide due to continuous depletion of fossil fuels, economic and political 
crises, and growing concern for environmental safety. The main objective of this study was to isolate indigenous yeast strains from 
yoghurt and sugarcane juice samples which may further be utilized in bio-ethanol production. A total of 20 samples were collected 
randomly from local markets of different localities of Karachi. These samples were screened using selective medium Yeast Extract 
Peptone Dextrose Agar (YEPD), from where fifteen yeast strains were isolated. Differential tests were applied, including 
morphological, cultural and biochemical characteristics, which facilitate the opportunity for identification of the yeast strains. More 
yeast strains were isolated from sugar cane samples as compared to yoghurt. These strains have shown the potential to efficiently 
utilization of the Glucose, Fructose, Sucrose, Maltose and Urea as the carbon source. A yeast strain able to produce a good yield of 
fermentation of sugars into ethanol was identified. The isolation of these fermenting yeasts could attract widespread interest 
worldwide, as they can be used in the cost-effective production of bio-ethanol. These isolates could be used at the industrial level 
for fermentation of various raw materials in order to obtain an increased production of bio-ethanol.   
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INTRODUCTION 

A worldwide interest in the increasing demand of bio-
ethanol as an energy source from renewable resources 
has encouraged studies on successful fermentation 
technology for ethanol production. The economics of 
ethanol production by fermentation increases by the cost of 
raw materials which rate for more than half of the 

manufacturing costs (Roble et al., 2003). For this reason, 
bioethanol production from agricultural resources has 
concerned attention in current years. For a larger yield of 
ethanol production by fermentation, we have to require 
fermentation substrates, an ideal high yielding strain, and 
suitable process technology is also essential. In the 
process of fermentation, Carbohydrate-rich raw materials 
good for bio-ethanol production can be divided into three 
groups of agricultural products: the first raw material group 
is from sugar like sugarcane and molasses, about 60% of 
the global ethanol is produced from sugar crops (Ghassem 

et al., 2012); the second one is starch from crops includes 
cassava, cereals, and potatoes, and the last group is 
lignocelluloses which cover waste materials such as rice 
straw, corn cob waste such as bioethanol from 
lignocellulosic biomass has recently been studied 
extensively (Mogg, 2004). Moreover, 40% ethanol is 
produced from starchy grains (Salassi, 2007). Starch 
constitutes the most abundant source of energy for living 
organisms. This heterogeneous polysaccharide made up of 
two high-molecular-weight components: linear amylase and 
branched amylopectin are ruined predominantly by 
hydrolytic enzymes known as amylolytic enzymes. A large 
variety of microorganisms, among them yeasts, are the 
producers of these enzymes. Various hydrolytic enzymes 
are also produced by bacterial isolates which have 
industrial applications (El-Gendi et al., 2016; Imran et al., 
2016). Yeasts are eukaryotic microorganisms in the 
kingdom Fungi, with 1,500 species presently described 
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(Pastorius, 1997). Yeasts are unicellular, ubiquitous and 
commonly spoilage fruits, vegetables, and other plant 
materials (Khattab et al., 2016). 

Although a number of yeast species show multicellular 
forms through the creation of strings in connected budding 
cells known as pseudo-hyphae, or false hyphae (Barnett, 
1975). Yeast size can vary completely depending on the 
species, normally measuring 3-4 µm in diameter, while 
some yeast species can range over 40 µm (Walker et al., 
2002). Most yeasts reproduce asexually by mitosis, and 
many do so by an asymmetric separation process called 
budding. Saccharomyces cerevisiae and other yeast 
species convert carbohydrates to carbon dioxide and 
alcohol through fermentation, used in baking and alcoholic 
beverages respectively (Legras et al., 2007). The 
importance of genus S. cerevisiae has been well-known 
from the early times for fermentation (Qureshi et al., 2007). 
Other species of yeasts, such as Candida albicans, are 
opportunistic pathogens and can initiate infections in 
humans.  

Microorganisms such as yeasts play an important role 
in bioethanol production by fermenting a wide range of 
sugars to ethanol. Yeasts have been used to produce 
electrical energy through microbial fuel cells (Bergman, 
2001) and yield ethanol for the biofuel industry.  Bio- 
ethanol fermentation also referred to as Alcoholic 
fermentation is a biological process in which elements such 
as glucose, fructose, and sucrose are converted into 
cellular energy and thereby produce ethanol and carbon 
dioxide as metabolic waste products (Ruhul et al., 2013). At 
present, the bread industry of Pakistan is exclusively reliant 
on the import of yeast. So, there is a terrible prerequisite to 
discover the potential of indigenous Yeast strains in order 
to meet the national requirements. As an alternative, there 
is a pronounced potential for commercial biogas sector for 
mitigating energy crisis in Pakistan (Shaukat et al., 2016). 

There are various sources for the isolation of yeast 
species. However, their incidence was described mostly 
from the acidic foods. Among them, citrus juice (Arias et al., 
2002), yoghurt (Savova and Nikolova, 2002) and 
sugarcane juice (Ceccato-Antonini et al., 2004) are 
deliberated to be the best sources of yeast. Citrus juices 
are acidic beverages (pH 3 - 4) with high sugar content 
because of their low pH, selective environment for the 
growth of microbes (Iqbal et al., 2015; Iqbal et al., 2016a; 
Iqbal et al., 2016b) and distinctive yeast species found in 
citrus juices are Candida intermedia, Candida parapsilosis, 
Hanseniaspora occidentalis, Hanseniaspora uvarum, 
Pichia kluyveri and Saccharomyces cerevisiae (Arias et al., 
2002). Yoghurt is the most significant fermented milk 
product. Yeasts are un-desirable microflora in yoghurt. It is 
an especially favorable environment for the growth of 
yeasts due to the acidic reaction of the medium. Yoghurt 
supports the growth of a wider variety of yeast species 
including S. cerevisiae, S. dairnensis, S. unisporus and S. 
octosporus for their ability to cultivate at low temperature 

and also lactose dissimilation (Robert et al., 2015). 
Sugarcane juice is a promising environment for the growth 
of yeasts owing to high sugar content. Distinctive yeast 
species related to sugarcane juice are Saccharomyces 
cerevisiae, S. exigus, S. kluyveri and S. ludwigii (Oliveira et 
al., 2008). Thus, in industrial ethanol production, there are 
many important factors to be considered, such as sugar or 
ethanol tolerance of yeast strains, ability to do fermentation 
at higher temperatures (thermotolerance) and enzymatic 
activities for certain transformations (Mobini-Dehkordi et al., 
2007; Patrascu et al., 2009). 

As there is a worldwide emphasis on ethanol 
production by the fermentation process and keeping in 
outlook the importance of yeast, the present study followed 
isolation of indigenous yeast strains from yoghurt and 
sugarcane juice samples which may further be used for 
alcohol production. 

  

MATERIALS AND METHODS 
All the research work was carried out in the 

Microbiology Laboratory of the Department of Microbiology, 
Jinnah University for women, (JUW) Karachi, Pakistan. 

  
Collection of samples  

A total of 20 yoghurt and sugarcane juice samples (10 
samples each) were randomly collected in sterile bottles 
from local markets of different areas of Karachi. These 
samples were screened for identifying the yeast strains. 

 
Isolation of Yeast strains 

The isolation was achieved according to methods 
used by Kurtzman et al. (2011) and Satish Babu et al. 
(2010). The sampled were placed on a selective medium, 
Yeast Extract Peptone Dextrose Agar (YEPD). The 
inoculated plates were incubated at 28°C for 48 hours. 
Plates were observed for growth and colonial morphology 
of the isolates.  

 
Biochemical characterization 

Isolates were further biochemically tested for their 
confirmation, including Catalase, glucose, fructose, 
sucrose, maltose and urea. 

  
Determination of enzyme synthesizing ability (Starch) 

To determine the capability of strains to assimilate 
polysaccharide, the strains were grown in basal medium at 
28°C for 18 hours, supplemented with starch.  

  
Determination of Ethanol producing ability  

To confirm the ability of strains to produce alcohol, 
qualitative estimation of ethanol by sodium hydroxide and 
potassium iodide (Chatterjee et al., 2011).  
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RESULTS 
Isolation of yeast strains  

Fifteen yeast colonies were isolated from twenty 
samples (two sources) on YPD agar medium. A total of 15 
isolates were obtained: yogurt (N=10) and sugar-cane 
(N=5). The isolates were subjected to further streaking until 
completely purified; subsequently, fifteen isolates were 
selected for further studies of characterizations and 
identification (Table 1). 

 
Morphological Characterization  

The morphological characters of selected yeast 
isolates were summarized in Table 2. 

 
Biochemical Characterization 

The biochemical analysis of the strains isolated from 
yoghurt samples showed that all the fifteen strains could 
grow in the presence of sugars and urea and ferment them 
(Table 3). 

 

Assimilation tests 
All selected yeast isolates were tested for assimilation 

of carbon and their catalase activity. The utilization of 
polysaccharides (starches) was tested. A reaction was 
detected by observation of turbidity that indicated the 
presence of starch. All the fifteen strains strongly 
assimilated starch enzyme. Moreover, the isolates also 
exhibited catalase ability of various degrees (Table 2 and 
3). 

 
Fermentation tests  

Five sugars (glucose, fructose, maltose, sucrose and 
urea) were used to study fermentation abilities of yeast 
isolates. The change in color indicates production of 
alcohol. Strains Y.1, Y.2, Y.3, Y.4, Y.5, Y.6, A.1, A.2, A.3, 
A.4, and A.5 were efficient to ferment all sugars, while Y. 7 
and 10 fermented all sugars except maltose and sucrose. 
On the other hand, A.5 to 10 was unable to ferment any 
sugar (Table 2 and 3).  
 

Table 1. Total isolates from Yoghurt and Sugarcane Juice Samples 

Sources tested No. of samples No. of strains isolated 
Yoghurt 10 10 

Sugarcane 10 5 
Total 20 15 

 
Table 2. Morphological, Biochemical and Physiological Characteristics of the Yeast Strains Isolated from Sugar 
cane Samples 

S
tr

a
in

s
 Surface Margin Color Cells Glucose 

Gr    Alc 
Fructose 
Gr      Alc 

Sucrose 
Gr      Alc 

Maltose 
Gr        Alc 

Urea 
Gr    Alc 

S
ta

rc
h

 

C
a
ta

la
s
e
 

A
c
ti

v
it

y
 

Y1 Smooth Irregular Creamy 
White 

Round ++ + +++ + +++ + ++ + + + + ++ 

Y2 Rough Circular Creamy 
White 

Oval ++ + +++ + +++ + +++ + + + + + 

Y3 Smooth Circular Creamy 
White 

Round ++ + +++ + +++ + +++ + + + ++ + 

Y4 Rough Irregular Creamy 
White 

Spherical ++ + +++ + + + ++ + + + + ++ 

Y5 Rough Irregular Creamy 
White 

Oval ++ + +++ + ++ + + + + + + + 

Y6 Rough Circular Creamy 
White 

Round + + +++ + ++ + ++ + + + + + 

Y7 Rough Irregular Whitish 
Black 

Spherical + + +++ + + _ + - + + + ++ 

Y8 Rough Irregular Creamy 
White 

Spherical ++ + +++ + +++ + +++ + + + + + 

Y9 Rough Irregular Creamy 
White 

Oval ++ + + + +++ + +++ + + + + + 

Y10 Rough Irregular Blackish Oval ++ + +++ + + _ + - + + + ++ 

Gr: Growth; Alc: Alcohol; +: moderate; ++: very good; +++: extremely good 
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Table 3. Morphological, Biochemical and Physiological Characteristics of the Yeast Strains Isolated Sugarcane 
Juice Samples 

Strains Surface Margin Color Cells Glucose 
Gr    Alc 

Fructose 
Gr     Alc 

Sucrose 
Gr    Alc 

Maltose 
Gr    Alc 

Urea 
Gr Alc 

Starch Catalase 
Activity 

A1 Rough Irregular Creamy 
White 

Oval + + +++ + +++ + + + + + + + 

A2 Rough Irregular Creamy 
White 

Oval ++ + +++ + +++ + ++ + + + + +++ 

A3 Smooth Circular Creamy 
White 

Oval ++ + +++ + +++ + ++ + + + ++ + 

A4 Rough Circular Creamy 
White 

Round ++ + +++ + +++ + ++ + + + + ++ 

A5 Smooth Circular Creamy 
White 

Oval ++ + +++ + +++ + ++ + + + + ++ 

Gr: Growth; Alc: Alcohol; +: moderate; ++: very good; +++: extremely good 
 

DISCUSSION  
Yeasts isolated from natural resources have abilities to 

utilize and ferment various exogenous compounds (Banat 
et al., 1998; Rodriguez et al., 2011). The isolated strains 
grown on YPDA medium possess smooth surfaces, 
circular margins with creamy, creamy white and yellow-
white color. The cells were found to be of various shapes 
such as round, oval, spherical and ellipsoidal. Our findings 
were found to be consistent with previous findings 
(Chatterjee et al., 2011). 

The yeast species are also determined by the great 
extent of physiological characteristics (Khattab et al., 2016). 
An isolated strain has an ability to assimilate all tested 
sources of carbon, in addition to, ferment glucose, fructose, 
maltose, sucrose and urea (Yun et al., 2001). The isolates 
Y.1, Y.2, Y.3, Y.4, Y.5, Y.6, A.1, A.2, A.3, A.4, and A.5 
were found to possess the ability to produce alcohol of 
significant quantity. Yeast strains can be utilized in alcohol 
production. The best result in alcohol production was given 
by sugarcane isolates. A previous study reported the 
production of alcohol, which is quite similar to the present 
study and provides supportive evidence to our work 
(Gasmalla et al., 2012). 

A number of Yeast species should be used in a 
different food manufacturing products; also it is a source of 
ingredients and additives for food processing.  By the 
experiment, we examined yeast strains showed good 
fermentation attributes, which might enhance ethanol yield 
that would contribute to the cost-effective role in the 
production of bio-ethanol and enzymes of industrial 
importance. At the industrial level, it should be used as a 
good fermenter (Turner et al., 2007). 

However, better yield depends on the selection of 
microorganisms, fermentation mode and techniques as 
well as the influence of various factors. In addition, 
selection of strains and juice producing crops will also 
improve the commercial ethanol production. However, 
because of the large volumes of ethanol that is produced 
and traded each year, any small improvement in the 
process could represent a savings of billions of dollars. The 

present study revealed that the yoghurt and sugarcane 
juice samples produce yeast strains that be utilized in 
enzyme production and alcohol production.  

 

CONCLUSION  

Since thousands of years ago, yeasts such as S. 
cerevisiae have been used in the brewery and wine 
industries. In this study, indigenous yeast strains were 
isolated from yoghurt and sugarcane juice samples that 
produce starch enzyme and bio-ethanol. Therefore, it could 
provide an economical and easy process industrially for 
suitable production of ethanol that will solve our energy 
crisis by producing more ethanol in a stable way. 

 

ACKNOWLEDGEMENT 
We acknowledge the reviewers for their critical analysis 

of the manuscript and are also thankful to all those who 
supported us in writing up these research findings.  

 

CONFLICT OF INTEREST  
The authors verify having no interest in competition 

and have no conflicts of interest. 
 

REFERENCES 
Arias, C.R., Burns, J.K., Friedrich, L.M., Goodrich, R.M., 

Parish, M.E., 2002. Yeast species associated with 
orange juice: evaluation of different identification 
methods. Appl. Environ. Microbiol., 68(4): 1955-61. 

Banat, I.M., Nigam, P., Singh, D., Marchant, R., McHale, 
A.P., 1998. Review: Ethanol production at elevated 
temperatures and alcohol concentrations: Part I – 
Yeasts in general World J. Microbiol. Biotechnol., 14: 
809-821. 

Barnett, J.A., 1975. The entry of D-ribose into some yeasts 
of the genus Pichia. J. Gen. Microbiol., 90(1): 1-12. 
doi:10.1099/00221287-90-1-1. 



N. Afshan et al.                                                                                                         PSM Microbiology 2017; 2(1): 9-14 
 

13 
 

Bergman, L.W., 2001. Growth and Maintenance of Yeast. 
Methods in Molecular Biology, 177: 9-14. doi: 
10.1385/1-59259-210-4:009 

Ceccato-Antonini, S.R., Tosta, C.D., Silva, A.C., 2004. 
Determination of yeast killer activity in fermenting 
sugarcane juice using selected ethanol-making 
strains. Braz. Arch. Biol. Technol., 47(1): 13-
23. https://dx.doi.org/10.1590/S1516-
89132004000100003 

Chatterjee, S., Ghosh, B., Ray, R.R., 2011. Isolation and 
characterization of local yeast strains from waste fruit 
juices, jaggery and dahi samples. Int. J. Chem. Sci., 
9(2): 647-656. 

 El-Gendi, H., Azab, M.S., El-Fakharany, E.M., Soliman, 
N.A., Abdel-Fattah, Y.R., 2016. Purification and 
Characterization of Contemporaneously Produced 
Alkaline Protease and α-amylase Enzymes from Locally 
Isolated Bacillus methylotrophicus SCJ4. PSM Biol. 
Res., 01(2): 88-95. 

Gasmalla, M.A.A., Yang, R., Nikoo, M., Man, S., 2012. 
Production of ethanol from Sudanese sugar cane 
Molasses and evaluation of its quality. J. Food Process. 
Technol., 3:163. doi:10.4172/2157-7110.1000163. 

Ghassem, T., Sadat, D.A., Kulkarni, D.K., 2012. 
Optimization of yeast for ethanol production; Int. J. Res. 
Ayuryeda Pharm., 3(1): 95-97. 

Imran, M., Nazar, M., Saif, M., Khan, M.A., Sanaullah., 
Vardan, M., Javed, O., 2016. Role of Enzymes in 
Animal Nutrition: A Review. PSM Vet. Res., 01(2): 38-
45. 

Iqbal, M.N., Anjum, A.A., Ali, M.A., Hussain, F., ALI, S., 
Muhammad, A., Irfan, M., Ahmad, A., Irfan, M. and 
Shabbir, A., 2015. Assessment of microbial load of un-
pasteurized fruit juices and in vitro antibacterial potential 
of honey against bacterial isolates. Open Microbiol. J., 
9: 26-32. DOI: 10.2174/1874285820150601E001. 

Iqbal, M.N., Anjum, A.A., Wang, S., Ali, M.A., Ashraf, A., 
Yunus, F.N., Ali, S., Muhammad, A., Shahzad, M.I., 
2016a. A Mini Review on Microbiological Quality of 
Commercial Fruit Juices in Pakistan. PSM Microbiol., 
01(1): 26-32. 

Iqbal, M.N., Ali, S., Anjum, A.A., Muhammad, K., Ali, M.A., 
Wang, S., Khan, W.A., Khan, I., Muhammad, A., 
Mahmood, A., Irfan, M., Ahmad, A., Ashraf, A., Hussain, 
F., 2016b. Microbiological Risk Assessment of Packed 
Fruit Juices and Antibacterial Activity of Preservatives 
against Bacterial Isolates. Pak. J. Zool., 48(6): 1695-
1703. 

Khattab, S.M.R., Abdel-Hadi, A.M., Abo-Dahab, N.F., Atta, 
M.O., 2016. Isolation, Characterization, and 
Identification of Yeasts Associated with Foods from 
Assiut City, Egypt. Br. Microbiol. Res. J. 13(1): 1-10. 

Kurtzman, C.P., Fell, J.W., Boekhout, T., Robert, V., 2011.  
Methods for isolation phenotypic characterization and 
maintenance of yeasts.  In: Kurtzman CP, Fell JW, 

Boekhout  T. editors. The Yeasts a Taxonomic Study 
5th ed. Elsevier. 

Legras, J.L., Merdinoglu, D., Cornuet, J.M., Karst, F., 2007. 
Bread, beer and wine: Saccharomyces cerevisiae 
diversity reflects human history. Mol Ecol., 16(10): 
2091-102. doi: 10.1111/j.1365-294X.2007.03266.x 

Mobini-Dehkordi, M., Nahvi, I., Ghaedi, K., Tavassoli, M., 
2007. Isolation of high ethanol resistant strains of 
Saccharomyces cerevisiae. Res. Pharm. Sci., 2: 85-91. 

Mogg, R., 2004. Biofuels in Asia: Thailand relaunches 
gasohol for automotive use. Refocus., 5(3): 44-47. 

Oliveira, V.A., Vicente, M.A., Fietto, L.G., Castro, I.M., 
Coutrim, M.X., Schüller, D., Alves, H., Casal, M., 
Santos, J.O., Araújo, L.D., da Silva, P.H., Brandão, 
R.L., 2008. Biochemical and molecular characterization 
of Saccharomyces cerevisiae strains obtained from 
sugar-cane juice fermentations and their impact in 
cachaça production. Appl. Environ. Microbiol., 74(3): 
693-701. 

Pastorius, K., 1997. Cruising Cuisine: Fresh Food from the 
Galley, International Marine Publishing Co. ISBN 0-07-
048703-0, P: 184. 

Patrascu, E., Rapeanu, G., Hopulele, T., 2009. Current 
approaches to efficient biotechnological production of 
ethanol. Innov. Rom. Food Biotechnol., 4: 1-11. 

Qureshi, S.K., Masud, T., Sammi, S., 2007. Isolation and 
Taxonomic Characterization of Yeast Strains on the 
Basis of Maltose Utilization Capacity for Bread Making. 
Int. J. Agri. Biol., 9(1): 110-113. 

Robert, V., Cardinali, G., Casadevall, A., 2015. Distribution 
and impact of yeast thermal tolerance permissive for 
mammalian infection. BMC Biol., 13:18 DOI: 
10.1186/s12915-015-0127-3 

Roble, N.D., Ogbonna, J.C., Tanaka, H., 2003. L-Lactic 
acid production from raw cassava starch in a circulating 
loop bioreactor with cells immobilized in loofa (Luffa 
cylindrica). Biotechnol. lett., 25(13):1093-1098. 

Rodriguez, M.E., Infante, .J.J., Molina, M., Rebordinos, L., 
Cantoral, J.M., 2011. Using RFLP-mtDNA for the rapid 
monitoring of the dominant inoculated yeast strain in 
industrial wine fermentations. Int. J. Food Microbiol., 
145(1): 331-5. doi: 10.1016/j.ijfoodmicro.2010.11.035. 

Ruhul, A.M., Saquib, H.M., Sarker, M., 2013. Simulation of 
Ethanol Production by Fermentation of Molasses. J. 
Eng., 1(4): 69-73. 

Salassi, M.E., 2007. The economic feasibility of ethanol 
production from sugar crops. Louisiana Agriculture 
Magazine, Winter Issue, p. 6. 

Satish Babu, R., Rentala, S., Narsu, M.L., Prameeladevi, 
Y., Rao, D.G., 2010. Studies on Ethanol production 
from spoiled Starch rich vegetables by sequential Batch 
fermentation. Int. J. Biotech. Biochem., 6(3): 351-357. 

Savova, I., Nikolova, M., 2002. Isolation and taxonomic 
study of yeast strains from Bulgarian dairy products. J. 
Cul. Collec., 3: 59-65. 

https://dx.doi.org/10.1590/S1516-89132004000100003
https://dx.doi.org/10.1590/S1516-89132004000100003


N. Afshan et al.                                                                                                         PSM Microbiology 2017; 2(1): 9-14 
 

14 
 

Shaukat, N., Khan, B., Khan, T., Younis, M.N., Faris, N., 
Javed, A., Iqbal, M.N., 2016. A Comprehensive Review 
of Biogas Sector for Electric Power Generation in 
Pakistan. PSM Biol. Res., 01(1): 43-48. 

Turner, P., Mamo, G., Karlsson, E.N., 2007. Potential and 
utilization of thermophiles and thermostable enzymes in 
biorefining. Microb. Cell Fact., 6: 9. doi:  10.1186/1475-
2859-6-9 

Walker, K., Skelton, H., Smith, K., 2002. Cutaneous lesions 
showing giant yeast forms of Blastomyces dermatitis. J. 
Cutan. Pathol., 29(10):616-8. 

Yun, C.W., Bauler, M., Moore, R.E., Klebba, P.E., Philpott, 
C.C., 2001. The role of the FRE family of plasma 
membrane reductases in the uptake of siderophore-iron 
in Saccharomyces cerevisiae. J. Biol. Chem., 276(13): 
10218-10223. 

 
 
 
  
 
 
 
 
 


