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Attiéké is one of the dishes most consumed by the Ivorian population, 

made from fermented cassava dough. However, during this 

transformation, a significant amount of water, rich in nutrients, is 

released into the environment without further treatment, which poses 

numerous environmental problems. Thus, the general objective of this 

work is to valorize this cassava pulp water for conversion into 

bioethanol. Yeasts (Candida kefyr, Candida rugosa, and K. ohmeri) 

isolated from street hot drinks in Côte d'Ivoire were screened and used 

in a biotechnological application. The results showed that these three 

strains possess very interesting technological properties such as the 

ability to produce extracellular enzymes (pectinase, amylase, and 

cellulase). They exhibit good cell growth at 45 °C and can produce up 

to 5% ethanol. The fermentation of cassava dough waters from three 

municipalities in the Abidjan district (Côte d’Ivoire) has shown that 

these yeasts possess interesting technological abilities and can be 

proposed as potential starters. 
          Copy Right, IJAR, 2019,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Scientifically known as Manihot esculenta Crantz, cassava is a dicotyledonous angiosperm that is a member of the 

Euphorbiaceae family. Its cultivation dates back to 1558, when the Portuguese introduced it to Africa from tropical 

America (Bombily, 1995). Following wheat, rice, corn, potatoes, and barley as the world's six most important crops, 

cassava is a staple food for 800 million people globally, primarily in the world's poorest areas (Djilemo, 2007). The 

main source of cassava's nutritional value is its roots, which are high in carbohydrates (Ribeiros et al., 2019). Its 

high perishability, however, restricts its application and makes processing necessary to produce more stable goods 

and raise its market value (Krabi et al., 2015).  

A variety of meals, including lafun, fufu, gari, chikwangué, agbélima, and attiéké, are thus prepared from fermented 

cassava (Assanvo et al., 2006 ; Padonou et al., 2010 ; Krabi et al., 2015). According to Gnagne et al. (2016), 

attiéké is the most popular fermented cassava dish in Côte d'Ivoire. Cassava is used to make this steamed semolina, 

which has a light yellow or whitish hue and a slightly sour flavor (Djeni et al., 2011). About 1,300,000 tons of 

attiéké are produced annually, according to estimates (Assanvo et al., 2019). A series of sequential processes, 

including peeling, grinding, fermenting, pressing, sieving, drying, and steaming, are necessary to turn cassava into 

attiéké in an artisanal and empirical manner (Krabi et al., 2015). The process of pressing is the one that enables the 

removal of a significant portion of the starch and water present in the cassava dough (Akely, 2012 ; Ayawovi et al., 

2016). Additionally, drainage makes it possible to get rid of cyanogenic substances. This operation includes the 

action of compression, crushing, and dynamic deformation under the effect of a stress force exerted on the cassava 

paste, with the flow of a liquid (Ayawovi et al., 2016).  This pressing liquid rich in sugars (glucose, fructose, and 

starch) is eliminated during the process into nature without treatment (Ribeiro et al., 2019). This pressing water can 
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cause pollution and produces unpleasant odors. Three hundred (300) liters of effluent are thought to be produced for 

every ton of cassava (Costa et al., 2010). It would therefore be interesting for environmental preservation to recycle 

this pressing water. In addition, one of the methods for valorizing this press water is its transformation into 

bioethanol by yeasts. Indeed, this sugar-rich water could be an ideal substrate for fermenting yeasts (De Andrade et 

al., 2016). Moreover, several research studies have already used yeasts for the recycling of wastewater in agro-

industry (Kassime et al., 2016 ; Kurcz et al., 2018 ; Ribeiro et al., 2019 ; Nicula et al., 2023) and the production 

of bioethanol from industrial waste (Boulal et al., 2010 ; Isla et al., 2013). Thus, the objective of this study is to 

valorize cassava dough water with a view to its transformation into bioethanol by yeasts. 

Materials and methods:- 
Materials 

Yeasts strains used in this study were previously isolated from street hot beverages made of tea and coffee collected 

in Cocody and Port-Bouet (Atobla et al., 2021) and identified by Maldi-Tof at the biobank laboratory of the Pasteur 

Institute of Côte d’Ivoire (Table 1). Yeasts strains were stored on Sabouraud chloramphenicol agar (Biokar 

Diagnostics, France), added with 30 % glycerol at -20 °C. 

Table I: Yeast strains used in this study 

Yeast strains Strains code Ecological niche Isolation areas 

Candida rugosa IV5C2 Coffee Cocody 

Candida kefyr V13T2 Tea Port-Bouet 

Kodamaea ohmeri V3C5 Coffee Port-Bouet 

 

Methods  
Effects of temperature and ethanol production by yeast strains 

Effect of temperature on the growth of yeasts strains were analyzed in liquid medium as described by Samagaci et 

al. (2014). A pure culture of yeasts was suspended in a sterile saline solution to give an optical density of 0.2 at 600 

nm and then 200 μL of this suspension were added in 10 mL of Malt Yeast Glucose Peptone (MYGP) broth. The 

preparation is then incubated at different temperatures (30-45 °C) for 5 days. After incubation, the microbial growth 

was measured evert day by reading the optical density of culture with a spectrophotometer at 600 nm against a 

control. In parallel, the ethanol produced by the isolates was determined by removing a volume of 1.5 mL of each 

culture medium into Eppendorf tubes. Then the supernatant was collected after centrifugation at 10,000 rpm for 10 

min at 4 °C and the ethanol content was determined using a vinometer (Wendt, 2012). The ethanol content was 

determined by reading the graduation at the precise point where the liquid was stabilized (Fers-Lidou et al., 2016). 

Screening of hydrolytic enzymes by yeast strains  

Hydrolytics enzymes production was carried out according to the method of Samagaci et al. (2016) on agar 

medium. First, yeasts strains were cultived in Malt Yeast Glucose Peptone (MYGP) broth, and optical density was 

read with a spectrophotometer at 600 nm after 24 h of culture. Then, a minimum medium containing 0.28% 

NH4SO4, 0.6% K2HPO4, 0.01% MgSO4, 0.2% KH2PO4, 0.02% yeast extract and 1.7% agar was supplemented with 

different substrates at 1% polygalacturonic acid (PGA) for polygalacturonase, starch (for amylase), 

carboxymethylcellulose (CMC) for cellulase and Tween 80 for lipase, were used. Inoculation of the isolates was 

carried out described by Yao et al. (2014) and the petri dishes were incubated at 30°C during to 48h. After 

incubation, the clear zones around the wells, indicating hydrolytic activity were revealed with a solut ion of iodine 

and potassium iodide (5g potassium iodide + 1g iodine + 330mL distilled water) as described by Soares et al. 

(1999). 

After studying the technological properties of the yeasts, the isolates with the best potential were used for ethanol 

production from fermented cassava dough water.  

Collect of cassava dough water  

For the traditional production of Attiéké, several studies have described the production steps (Krabi et al., 2015). 

The water from the fermented cassava paste was collected during the mechanical pressing stage after fermentation. 

Thus, the grinded and fermented cassava was separated from its juice for several hours by compression with a 

mechanical press. A yellowish or whitish liquid is then collected in a container under the press. Cassava water 

recupered was stored in a cooler and sent to the laboratory for physico-chemical analysis. Samples from different 

communes (Yopougon, Cocody and Abobo) of Abidjan (Côte d'Ivoire) were separated into two 400 mL bottles.  
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Unfermented cassava dough water characterization 

Fresh unfermented dough waters were characterized by determining the following parameters: reducing sugars, pH, 

alcohol content and Brix.   

Determination of reducing sugars of unfermented cassava dough water 
Reducing sugars content was carried to the method of Bernfeld (1955). To 200 µL of DNS solution was added 100 

µL of fermented cassava dough water. The whole was heated in a boiling water bath for 5 minutes. After cooling, 

1.7 mL of distilled water was added and then the absorbance of the solution is read at 540 nm, against a blank. A 

standard range was established with a stock glucose solution (1 mg/mL) in order to determine the amount of 

reducing sugars. 

 

Determination of pH, ethanol and Brix degree of unfermented cassava dough water 

pH of fermented cassava dough water was determined using a pH-meter by the method described by AOAC (1990). 

Ethanol content in percentage was obtained using the method of Wendt (2012). Soluble dry extract of cassava 

dough water was determined according to AOAC (2005). 

 

Biotechnological application of yeasts for the production of bioethanol 
Fermentation was carried in Erlenmeyer flasks containing 200 mL of cassava fermented dough water sterile 

inoculated with a 2 mL bacterial suspension to OD 0.5 at 600 nm of non-Saccharomyces yeasts (Table I) and baker 

yeast Saccharomyces cerevisiae in pures cultures and incubated for 120 hours at 30 °C (Dung et al., 2012). Every 

24 hours, 10 mL of samples were removed for physico-chemical analyses such as pH, reducing sugar content, Brix 

degree, and ethanol amount.  

Statistical analysis of data 

All these analyses were carried out in triplicate. Mean and standard deviation were calculated. Analysis of variance 

(ANOVA) was performed using SPSS Statistics 20.0 software, and significant differences between means were 

determined using Duncan's test at the 5% level. 

 

Results:- 
Effect of temperature on the growth and ethanol production by yeasts strains 

Effect of temperature on growth and ethanol production were carried in liquid medium and the results are reported 

in Table II. All isolates showed growth at all temperatures tested (30-45 °C). An increase in bacterial growth 

observed up to a peak of 35 °C (C. rugosa and K. ohmeri) and 40 °C (C. kefyr) and after these peaks, a decrease in 

microbial growth. Candida kefyr showed a good growth at the different temperatures tested with a relative growth 

above 50 %. Ethanol production correlates with the microbial growth of the different strains. The highest ethanol 

production observed at 30 °C with K. ohmeri produced the alcohol level of 5.2 %. However, C. rugosa and C. kefyr 

were able to produce ethanol at all temperatures tested compared to K. ohmeri, which did not produce ethanol at    

45 °C. 

 

Table II: Effect of temperature on growth and ethanol production by yeasts strains isolated 

 

Data are represented as means±SEM (n=3). Mean with different letters in the same line are statistically different (p<0.05) according to Duncan’s 

test 

 

 

 

Hydrolytics enzymes production by yeast strains  

The selection criteria based on the extracellular enzymatic activities used for the non-Saccharomyces yeasts, ensure 

the selection of the biotechnological potential yeast strains of interest in ethanol production. Investigation of 

Yeasts 
Relative growth (%) Ethanol production (%) 

30 °C 35 °C 40 °C 45 °C 30 °C 35 °C 40 °C 45 °C 

C. rugosa 33.5±0.76
c
 100±0.60

a
 80.2±0.94

b
 11.3±0.9

d
 4.14±0.21

a
 3.5±0.44

b
 2.2±0.09

c
 2.0±0.06

c
 

C. kefyr 93.7±1.35
b
 90.2±2.40

b
 100±2.96

a
 57.6±1.29

c
 3.8±0.4

b
 3.4±0.15

b
 4.8±0.36

a
 2.5±0.21

c
 

K. ohmeri 71.8±2.05
b
 100±1.93

a
 30.9±1.3

c
 0.5±0.03

d
 5.2±0.46

a
 2.7±0.30

b
 2.1±0.10

c
 0±00

d
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hydrolytic activities showed that all these isolates are capables of producing amylase, cellulase polygalacturonase 

and pectinase on solid media. Concerning lipase, only C. kefyr strain was no able to degrade lipids (Table III). 

 

Table III: Production of hydrolytics enzyms by yeasts strains 

Yeasts 
Enzymes 

Amylase Cellulase Polygalacturonase Pectinase Lipase 

C. rugosa + + + + + 

C. kefyr + + + + - 

K. ohmeri + + + + + 
(+) : presence of halo; (-) : absence of halo 

Valorization trial of unfermented cassava dough water 

Physico-chemical characterization of unfermented cassava dough water 

Different samples of unfermented cassava dough water from three municipalities (Abobo, Cocody and Yopougon) 

in the district of Abidjan (Côte d’ivoire) were subjected to some physico-chemical analysis. The average values of 

these parameters are summarised in Table IV. The pH measurement revealed that not fermented cassava dough 

water is acidic with significant differences according to statistical analysis. It was on average 3.45±0.14 in Abobo, 

against 3.8±0.1and 3.65±0.14 in Yopougon and Cocody, respectively. The quantity of reducing sugars expressed 

was on average 0.302±0.02 g/100 mL in Yopougon, 0.488±0.03 g/100 mL in Cocody and 0.156±0.03 g/100 mL for 

Abobo. As for the dry extract, statistical analysis revealed that there was no significant difference in Brix values for 

samples from the municipalities of Yopougon and Abobo. Nevertheless, the values were ranged from 5.6±0.2 and 

5±0.29 °B. The results in Table IV revealed that cassava dough water had an initial ethanol content. Alcohol content 

was higher in the juice from Abobo and Yopougon with average values of 1.71±0.1 and 1.65±0.13% respectively, 

while the Cocody sample had an ethanol content of 1.3±0.2%. 

 Table IV: Physico-chemical parameters of unfermented cassava dough water 

Physico-chemical parameters Yopougon Cocody Abobo 

Reducing sugars (g/100 mL) 0.302±0.02
b
 0.488±0.03

a
 0.156±0.03

c
 

Brix (°) 5.5±0.10
a
 5.0±0.29

b
 5.6±0.20

a
 

pH 3.8±0.10
a
 3.65±0.15

ab
 3.45±0.14

b
 

Alcohol content (%) 1.65±0.13
a
 1.3±0.20

b
 1.71±0.10

a
 

Data are represented as means±SEM (n=3). Mean with different letters in the same line are statistically different (p<0.05) according to Duncan’s 

test 

Fermentation parameters of yeast strains for ethanol production from cassava dough water 

The pH, Brix degree, and the amount of reducing sugars during the fermentation of cassava dough water by yeasts 

are summered in Table IV. Regarding the pH, its value changed, compared to initial value, which was between 

3.45±0.01 and 3.8±0.0. Statistical analysis revealed significant differences in the parameters studied by 

municipality. The fermentation by yeasts of cassava dough water from the three municipalities resulted in a pH 

between 3.35±0.0 and 3.59±0.01 compared to the control (LBSC) which had a pH between 3.34±0.0 and 3.62±0.0 at 

the end of fermentation (120 h). As for reducing sugars, an increase in sugar content is observed both for the tests 

and for the control. At the beginning of fermentation, the content of reducing sugars ranges between 0.156±0.02 and 

0.488± 0.04 g/100 mL. At the end of the 120 hours of fermentation, the content of reducing sugars reached values 

that oscillated between 0.359±0.03 and 0.759±0.05 g/100 mL for the trials and the control (LBSC). Finally, the Brix 

degree values at the end of the fermentation time (120 h) for the different trials and the control range between 2±0.0 

and 4.2±0.0.  

Table V presents the ethanol production of yeasts strains from cassava dough waters originating from three 

municipalities (Abobo, Cocody, and Yopougon) in the Abidjan district. The results indicated an increase in ethanol 

concentration throughout fermentation for both the tests and the control (LBSC) which is a strain of Saccharomyces 
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cerevisiea. Ethanol production for all strains and the control (LBSC) ranged from 5.8±0.02 to 10.4±0.03 %. This 

value of 10.4±0.0 % ethanol was obtained with the K. ohmeri strain for the sample from the Cocody municipality.  

The results of co-culture and monoculture gave the same results compared to the control, which provided lower 

values for the studied parameters.  

Table IV: Average pH, reducing sugars and brix of cassava dough water at the end of fermentation  

Municipalities Strains Reducing sugars (g/100 mL) pH Brix 

Abobo 

LBSC 0.359±0.03
c
 3.36±0.0

b
 2.0±0

c
 

C. rugosa 0.479±0.02a
b
 3.41±0.03

a
 2.3±0.1

a
 

K. ohmeri 0.421±0.06
b
 3.37±0.02

b
 2.2±0.05

b
 

C. kefyr 0.441±0.01
b
 3.40±0.03

a
 2.0±0.06

c
 

Mix 0.504±0.02
a
 3.35±0.0

b
 2.0±0

c
 

Cocody 

LBSC 0.759±0.05
a
 3.34±0.0

d
 3.3±0.1

b
 

C. rugosa 0.679±0.04
bc

 3.46±0.0
a
 3.6±0.12

a
 

K. ohmeri 0.631±0.02
cd

 3.38±0.04
c
 3.4±0.11

b
 

C. kefyr 0.741±0.04
ab

 3.40±0.01
b
 3.1±0.07

c
 

Mix 0.594±0.03
d
 3.45±0.02

a
 3.2±0

bc
 

Yopougon 

LBSC 0.637±0.05
a
 3.62±0.0

a
 4.0±0

b
 

C. rugosa 0.438±0.06
c
 3.52±0.02

b
 3.6±0.06

c
 

K. ohmeri 0.515±0.03b
c
 3.48±0.05

c
 4.2±0.20

a
 

C. kefyr 0.714±0.02
a
 3.59±0.01

a
 4.1±0.1

ab
 

Mix 0.546±0.06
b
 3.54±0.0

b
 4.0±0.1

ab
 

LBSC: Baker's yeast Saccharomyces cerevisiae; MIX: C. rugosa, C. kefyr and K. ohmeri. The parameters studied were analysed by 

municipality. Data are represented as means±SEM (n=3). Mean with different letters in the same column are statistically different (p<0.05) 

according to Duncan’s test. 

 

Table V: Changes in ethanol concentration during fermentation of cassava dough water 

  Ethanol production (%) 

Municipalities Strains 24 h 48 h 72 h 96 h 120 h 

Abobo 

LBSC 2.7±0.04
e
 3.4±0.03

d
 4.5±0.00

c
 5.4±0.04

b
 5.8±0.02

a
 

C. rugosa 2.6±0.05
e
 4.4±0.04

d
 5.2±0.07

c
 6.6±0.04

b
 7.3±0.06

a
 

K. ohmeri 2.7±0.00
e
 4.8±0.05

d
 5.8±0.04

c
 6.9±0.02

b
 7.8±0.03

a
 

C. kefyr 2.5±0.04
e
 3.8±0.02

d
 4.6±0.03

c
 5.7±0.04

b
 6.8±0.02

a
 

Mix 2.5±0.03
e
 3.6±0.02

d
 4.0±0.05

c
 5.2±0.03

b
 6.5±0.04

a
 

Cocody 

LBSC 2.8±0.02
e
 3.8±0.05

d
 5.4±0.03

c
 6.2±0.07

b
 7.0±0.01

a
 

C. rugosa 2.7±0.01
e
 4.1±0.02

d
 5.7±0.01

c
 6.7±0.03

b
 7.5±0.05

a
 

K. ohmeri 3.2±0.03
e
 5.6±0.01

d
 7.6±0.05

c
 9.2±0.04

b
 10.4±0.02

a
 

C. kefyr 3.0±0.03
e
 5.2±0.03

d
 6.9±0.08

c
 8.1±0.01

b
 9.4±0.05

a
 

Mix 2.8±0.05
e
 4.4±0.01

d
 5.7±0.06

c
 6.1±0.04

b
 7.7±0.05

a
 

Yopougon 

LBSC 2.2±0.04
e
 4.2±0.04

d
 4.8±0.05

c
 5.9±0.06

b
 7.0±0.04

a
 

C. rugosa 2.6±0.04
e
 5.1±0.03

d
 7.7±0.06

c
 8.7±0.02

b
 9.5±0.06

a
 

K. ohmeri 2.0±0.05
e
 4.3±0.04

d
 5.3±0.01

c
 6.0±0.05

b
 7.3±0.05

a
 

C. kefyr 2.4±0.03
e
 4.8±0.04

d
 7.5±0.08

c
 8.3±0.06

b
 9.5±0.02

a
 

Mix 2.6±0.02
e
 4.5±0.06

d
 6.9±0.06

c
 8.5±0.04

b
 9.3±0.05

a
 

 LBSC: Baker's yeast Saccharomyces cerevisiae; MIX: C. rugosa, C. kefyr and K. ohmeri. The parameters studied were analysed by 

municipality. Data are represented as means±SEM (n=3). Mean with different letters in the same line are statistically different (p<0.05) 

according to Duncan’s test. 

DISCUSSION:- 
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According to Coelho et al. (2020), cassava plays a key role in the food production and economies of several 

countries worldwide. Due to its starch content, alcoholic fermentation of cassava dough water could add value to 

cassava. In our study, we used yeasts such as Candida rugosa, Candida kefyr, and Kodamea ohmeri from street hot 

beverages. Various yeasts species non-Saccharomyces were often isolated from Africa foods and beverages 

fermentations such as Candida lusitania, Cryptococcus laurentii, Candida kefyr, Issatchenkia orientalis, 

Kazachstania unisporus, Rhodotorula mucilaginosa, Candida pararugosa (Mogmenga et al., 2019). 

It is important that the microorganisms to be used in the bio-industry are capable of withstanding the constraints 

imposed by these environments (Rezki-Bekki, 2014). Temperature has an influence on ethanol production and 

growth yeasts.  Indeed, our results are in agreement with those of Phong et al. (2019) who showed a decrease in 

ethanol concentration when the temperature of the fermentation increased. In addition, these authors showed that 

these yeasts were able to grow at temperatures between 40 and 42°C. According to D'Amore et al. (1989), high 

temperatures caused the intracellular ethanol of yeast cells to accumulate and halt its growth, which in turn slowed 

the yeast's fermentation activity and reduced the amount of ethanol produced. Moreover, more, the growth of non-

Saccharomyces species belonging to the genera Kloeckera/Hanseniaspora and Candida is generally limited to the 

first few days of fermentation, because of their weak ethanol tolerance. However, quantitative studies on grape juice 

fermentation have shown that Kloeckera apiculata and Candida stellata can survive at significant levels (up to 10
6
-

10
7
 CFU/mL) during fermentation, and for longer periods than thought previously (Pardo et al., 1989). 

Moreover, the study also showed that the tested yeasts strains exhibit the ability to synthesize enzymes of interest. 

This ability of the studied strains to synthesize enzymes of the hydrolase class is a significant advantage. Reaserch 

by Strauss et al. (2001) reported that non-saccharomyces yeasts (Candida stellata, Kloeckera apiculata) were 

capable of producing amylase, pectinolytic enzymes, and cellulase. Furthermore, the work of Escribano et al. 

(2017) revealed that non-Saccharomyces yeasts strains isolated from different oenological origins such as 

Torulaspora deldrueckii, Debaromyces hansenii, Metchnikowia pulcherina and Cryptococcus sp. were capables of 

producing both cellulase and pectinolytic enzyms. This activity was also found in the work of Bouatenin et al. 

(2016). The use of these strains as starters could improve the optimization of the fermentation process but would 

also contribute to the rapid and significant production of organic acids and volatile compounds necessary for the 

production of aroma and flavor for attiéké production (Djeni et al., 2008). The ability of these strains to produce 

these extracellular enzymes could play a role in the softening of cassava dough and the hydrolysis of starch into free 

sugar. 

Regarding the valorization trial of the pressing juice from fermented cassava dough, three strains (C. rugosa, C. 

kefyr, and K. ohmeri) exhibiting a good alcohol production rate and possessing the ability to synthesize sought-after 

enzymes were selected. The aim of this trial was to evaluate the fermentation potential of these strains while 

valorizing the pressing juices of fermented cassava dough. In African countries, most industrial or traditional 

residues are discarded into nature and constitute a source of environmental pollution. Several studies on 

bioconversion processes using yeasts such as Saccharomyces cerevisiae, Candida utilis, Candida tropicalis, 

Rhodotorula muciloginosa to obtain value-added products from industrial residues have been conducted 

(Mogmenga et al., 2019). 

The pH of the cassava dough water after fermentation was lower than the original pH, which may suggest that the 

fermentation process was successful. Work of Ribeiro et al. (2019) obtained an acidic pH for cassava wastewater in 

Brazil, which is consistent with our results. The yeasts transformed glucose into alcohol and other intermediate 

compounds, such as organic acids, throughout the fermentation process, which may be the cause of this pH drop 

(Dung et al., 2012). Cassava is rich in reducing sugars and starch. However, starch is the main macromolecule in 

cassava (Ribeiro et al., 2019). During fermentation, the extracellular enzymes produced by yeasts will hydrolyze 

the starch into simple sugars like glucose, which in turn will undergo fermentation into ethanol. This fermentation 

will lead to a decrease in the Brix degree and an increase in the amount of reducing sugars. The amount of ethanol 

produced in our study is similar to those obtained in the work of Dung et al. (2012), which range from 5.83 to 7 %. 

Several research studies in the literature have used yeast co-culture for bioethanol production. These studies 

have shown a good cohabitation of these strains accompanied by a good ethanol production yield (De Bari et al., 

2013 ; Karagöz & Özkan, 2015 ; Lujan-Rhenals et al., 2015). All the technological properties of these yeasts 

make them good candidates for the alcoholic fermentation of various substrates.  

Conclusion:- 
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Characterization of these yeasts strains indicates that autochthonous non-Saccharomyces yeasts could have a 

positive impact on the ethanol productions that contribute to biotechnology application. This study showed that the 

isolated yeasts are capable of producing extracellular enzymes for the degradation of starch and other substrates 

contained in cassava paste water. They exhibit good growth and ethanol production at high temperatures (45 °C) in a 

liquid medium. The biotechnological application of these yeasts in alcoholic fermentation has demonstrated that 

these strains possess characteristics that make them potential starters.  
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