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Abstract Currently, the possibilities for energetic valorization of the biomass by biotechnological processes 

represent a solution of choice for the use of low trading value agricultural products, waste from food industries, crop 

residues, etc. The valorization of this biomass, especially of organic nature, is realized through various 

biotechnological processes such as bioconversion into ethanol. The present study is a literature review that aims to 

encourage the recovery of agro-industrial waste and reducing post-harvest losses through the evaluation of 

bioethanol fuel production possibilities by using sugar commodities (pineapple peelings, mango, cashew apple) and 

local starch (cassava, sorghum). The realization of this study is an important challenge in environmental domain and 

on socio-economic level through employment creation, socio-economic integration of women, and the creation of 

added value to peasants.. 
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1. Introduction 
The search for renewable energetic biomasses without food competition, without harmful effects on the 

environment, nor direct or indirect change in lands, combines with climate change and the scarcity of fossil fuels to 

envisage new resources and innovative processes [1]. From this perspective, the conversion of biomass into biofuels 

seems to be a solution of choice to palliate these problems. Bioethanol is the most widely consumed biofuel in the 

world. It's produced by fermentation from materials rich in sugar or starch such as cassava, corn, sugar cane [2]. 

However, competition with food products has led industrials to abandon widely consumed food products use to turn 

to new unconventional materials, agricultural and industrial residues (pineapple peelings, Mangoes, cashew apples, 

etc.) for bioethanol manufacture. Valorization of agricultural by-products contributes to the resolution of 

environmental problems, but also represents a significant additional source of income (job creation, income-

generating activities, women's socio-economic integration, improved balance of payments, etc.). Possibilities of 

energy recovery of biomass by biotechnological processes represent a solution of choice for the use of agricultural 

products of low commercial value, crop residues and agro-industrial waste [3]. Similarly, the promotion of biofuels 

obtained from neglected biomass contributes to reduction of countries' energy dependency. It therefore creates new 

agricultural sectors and could offer new battlements for farmers, especially developing countries [4]. Moreover, the 

interest in producing bioethanol stems from the fact that it is a strategic energy substance whose use covers a wide 

land of industrial activities (detergents, solvents, disinfectants, pharmaceuticals and cosmetics, etc.). Although 

second-generation bioethanol obtained from lignocellulosic biomass is recognized as a promising alternative energy 



Virginie G et al                                                                                              Chemistry Research Journal, 2018, 3(4):9-16 
 

 

        Chemistry Research Journal 

10 

 

source, ineffectives pretreatment pathways and the high cost of enzymatic hydrolysis constitute major causes that 

impede bioethanol commercialization. As a result, attempts to produce bioethanol are often directed towards non-

edible, high-sugar agricultural resources [5]. Indeed, it is reported that ethanol has a better octane number. It is non-

toxic and therefore can’t contaminate water sources. Also, it's an excellent chemical synthesis reagent [6]. This 

bibliographic study aims to contribute to the valorization of agro-industrial waste and the reduction of post-harvest 

losses through fuel bioethanol production from sugared and starchy substrates. 
 

2. Trends in Bioethanol Fuel Production  

The first requirement for the production of bioethanol is the source of sugars. In the production of bioethanol, the 

usable raw materials are very varied and depending on the progress made in research during last few years [7]. 

However, choice of each of them depends not only on the cost and profitability of the process, but also on 

fermentation capacity of the microorganisms associated with bioconversion process [8].  

In general, according to the raw materials and the technologies used, the bioethanol production chains are classically 

divided into four generations [9].  

- First generation uses conventional technologies to convert only the food part of crops (sugars and starch) into 

bioethanol. 

- Second generation aims at full valorization of plants, lignocellulosic biomass in bioethanol using advanced 

technologies. 

- Third generation wants to exploit the potential of seaweeds for bioethanol production using more advanced 

technologies. 

- Fourth generation envisages the conversion of plancton vegetal (micro seaweed) to bioethanol using very high 

processing technologies. 

 

2.1. Evaluation of Bioethanol Production Raw Materials 

First generation bioethanol is generally obtained by microbiological conversion of fermentable sugars and starches 

[10]. Sugars extracted from sugar agro-resources (such as sugar cane, sugary sorghum, fruits) are directly subjected 

to ethanolic fermentation and the starch obtained from cereals (such as wheat, maize, barley, rye ) or tubers 

(cassava, yam, sweet potato, potato and taro) undergo saccharification (enzymatic or chemical hydrolysis) before 

ethanol fermentation step [8].  

2.1.1. Availability of sweet substrates 

2.1.1.1. Mango  

Non-food valorisation of mango is still an unknown activity and occupies a very limited place in research. It 

constitutes a real opportunity to create added value and an asset for the fight against the fruit fly. In addition to 

mangoes infested and discarded, valuable mango wastes are mango peels from peeling in drying units and cores 

[11].  

Benin possesses the ecological conditions necessary for an intensive cultivation of the mango: suitable climate, 

favorable soil, absence of strong winds. There is little attention paid to the cultivation of mango in national 

agricultural development programs. Nevertheless, intensification of production will in principle pose no major 

problems, owing to the favorable climate and the availability of land (especially in the departments of Borgou, Zou 

and Atacora). Mango is available during the two rainy seasons: the small season (December to February) which 

seems to promise because the mango plantations bloom very well while there is a drastic reduction of the fly 

infestation and the great season, when infestation threatens the quality of export mangoes (May - July) [12]. Few 

producers process mangoes infested and discarded into non-food derivatives, except for composting or for feeding 

livestock. In the latter case, the infested mangoes are rather given free of charge by the producer to the breeders. The 

producer does not profit thereby. Hence the justification once again of non-food valorisation idea of mangoes to 

meet two expectations: income supplement for small producers and means to combat the development of fruit fly. 

Infested and therefore non-marketable mangoes can be discarded for non-food valorization [11].  



Virginie G et al                                                                                              Chemistry Research Journal, 2018, 3(4):9-16 

 

         Chemistry Research Journal 

11 

 

Moreover, during the mango season, the population does not manage to consume all mango production. The fruits 

drag under the mango trees and also, the sellers, disappointed with the slump in sales, pour their goods on the 

outskirts of the streets. Flies infect mangoes abandoned and the environment is probably threatened. This could lead 

to several undesirable illnesses within the population. The implementation of new strategies for bioconversion of 

these mangoes into bioethanol would certainly contribute to the improvement of producers' incomes and to 

environmental and public health problems resolution. 

2.1.1.2. Cashew apple (Anacardium occidentale L.) 

In several regions of Benin, and particularly in the Department of Hills, a large cashew production area, producers 

only market cashew nuts, but this tree also supplies the apple to which nut is attached [13]. However, in spite of its 

high content of fermentable sugars, vitamin C, phenolic compounds [14], carotenoids [15], aromatic compounds 

[16], almost all of Benin's cashew apple production is often abandoned, due to its astringency due to tannins 

presence in the fruit [17]. The cashew apple is considered a waste in cashew nuts' industry and is left in 

decomposition on the ground in the fields [3, 18]. Producers hardly benefit from the cashew apple attached to this 

nut because of their ignorance of this abundant raw material's valorization techniques. To reduce this important loss 

in order to increase producers' incomes and add value to the cashew industry, it is necessary to develop a 

valorization technology of cashew apple without detracting from nut quality. This apple contains astringent 

compounds which give a disagreeable sensation to its consumption, which limits its use on juice's world market 

[19]. The artisanal transformation of the apple into alcohol or juice is still embryonic [20]. This under-utilization 

was telling Karuppaiya et al. [21] that apple cashew has no commercial value, with the exception of its use by 

people living in rural areas for alcoholic beverage production at the household level. For some people, the real value 

is hidden in the cashew apple to the point where some producers focus their attention on the income potential of 

cashew apple compared to nuts [22]. Indeed, its richness in fermentable sugars and in mineral elements and 

vitamins, makes it a substrate of choice in sugar materials bioconversion into bioethanol by fermentation [4]. Using 

this agro-resource as a feedstock of modern bioethanol production units through improved yield technologies would 

provide a boost to the economy while solving a major environmental problem. 

2.1.1.3. Pineaple peelings (Ananas comosus)  

Like cashew apple and mango, pineapple is a very perishable product because of its high water content, rich in 

fermentable sugars and generates 25 to 35% of waste during its transformation [23]. The government of Benin, in its 

policy of development of the agricultural subsector has oriented in recent years, its strategy towards the development 

of the pineapple sector through the establishment of processing plants in different production areas of this fruit in 

Benin. The fruits and by-products of the pineapple processing industries are obtained every year in significant 

quantities all over the world [24]. Unfortunately in Benin, these by-products are not recycled and are often crammed 

into wild dumps located in the vicinity of processing centers [25]. The promotion of the pineapple spinneret in Benin 

is an important issue, not only in the field of environmental protection, but also in socio-economic terms (job 

creation, income-generating activities, socio-economic integration of women, improved balance of payments, etc.). 

The valorization of agricultural by-products contributes to the resolution of environmental problems but also 

represents a not negligible additional income source [4]. Fruit waste such as pineapple peel containing fermentable 

sugars should no longer be abandoned in our environment but should be converted to useful products such as 

bioethanol [26]. Nadzirah et al. [27] found that sucrose was the most important sugar present in the pineapple waste 

extract. 

2.1.2. Availability of starch substrates 

Starch is a generic term for saccharide types consisting of complex molecules consisting of hundreds or even 

thousands' glucose molecules chains. These chains can be decomposed into simple glucoses by hydrolysis. Sorghum 

(Sorghum bicolor) is the oldest source of starchy material used for the production of two types of local beers that are 

widely consumed in Benin:  Tchoukoutou and Tchakpalo [28]. The most suitable raw material for the production of 

ethanol fuel is manioc (Manihot esculenta). With an average production of 2.8 million tonnes of cassava per year, 

Benin could be able to produce 20 000 m3 of ethanol by valuing only 5% of the crops (no competition with food 
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needs) and cassava is available throughout the year [29]. One of cassava's great qualities is that it does not have a 

specific harvest season. Tuberous roots can be harvested at any time, from six months to two years after planting.  

In general, fermentation substrates' choice depends on cost, process profitability and fermentation capacity of 

microorganisms associated with the bioconversion process. 

 

2.2. Processes for Converting Sugars into Bioethanol 

Depending on raw material used and the required purity of ethanol, one or more steps may be omitted. For example, 

sugar-containing feedstocks can be directly fermented if sugars are available, whereas starched products must first 

be hydrolyzed. Sugars from fruit juices or fermentable agro-industrial by-products are directly converted to 

bioethanol by alcoholic fermentation, and starch from tubers and cereals, as well as agro-industrial wastes, undergo 

an enzymatic or chemical pre-treatment before alcoholic fermentation stage [8].  

2.2.1. Hydrolysis process 

The process for producing ethanol consists in recovering by hydrolysis maximum sugars obtained from starch and 

then fermenting these sugars into ethanol. The first hydrolysis processes used were mainly chemical, but at present 

they aren't very competitive, due in particular to reagents cost and formation of numerous by-products and inhibitor 

compounds making hydrolysates less fermentable. They are now competing with more specific enzymatic processes, 

which permit better hydrolysis yields under less severe conditions [30].  Enzymatic hydrolysis constitutes a specific 

method, carried out under relatively mild conditions of pH and temperature, and allowing hydrolysis yields greater 

than those obtained from chemical processes by dilute acid hydrolysis (80-90%) [8]. SFS process development 

(Simultaneous Saccharification and Fermentation) makes it possible to improve enzymes efficiency by minimizing 

inhibition reactions of the enzymes by formed products. Its disadvantage is related to the differences between 

enzymatic hydrolysis' and fermentation's optimum temperatures. The search for microorganisms maintaining good 

fermentative performances at high temperature therefore constitutes an important research axis. 

2.2.2. Alcoholic Fermentation 

Alcoholic fermentation is sugars' biological transformation (mainly glucose and fructose) into ethanol and carbon 

dioxide. This alcohol production is accompanied by secondary products formation such as glycerol, acetic acid, 

lactic acid, higher alcohols, esters, etc. [31]. Alcoholic fermentation is carried out by inoculation with biological 

microorganisms. 

2.2.2.1. Microorganisms adapted to bioethanol production 

The microorganisms often used are: yeasts of Saccharomyces genus [32], Kluyveromyces genus [33] and bacteria as 

Zymomonas mobilis [34]. The major disadvantage of bacteria is that they often produce other by-products such as 

higher alcohols, polyols, organic acids, ketones and gases (CH4, CO2 and H2). In fermentation processes using 

yeasts, oxygen is required for reasons of maintenance of cellular integrity. Unfortunately, aerated conditions will 

also favor the production of biomass [35]. To palliate for this phenomenon, Zymomonas mobilis has advantage of 

being cultivated in strict anaerobiosis and therefore producing little biomass but more ethanol [36]. It would 

therefore be more tolerant to ethanol than Saccharomyces cerevisiae [37]. On other hand, Zymomonas mobilis is 

very effective for glucose fermentation but produces many by-products (especially organic acids) when sucrose is 

used as sugary substrate. Indeed, microorganisms studied exhibit significantly lower performances than those 

obtained, for example, with yeast S. cerevisiae on glucose. This is one of weak points of the process. In general, 

Saccharomyces cerevisiae is used for a broader spectrum of substrates. It is the most efficient in terms of ethanol 

production at a relatively low pH (pH ≈ 4). This makes it possible to avoid contaminations or parasitic reactions due 

to others microorganisms presence, whereas sterilization is still necessary before using Zymomonas mobilis [35]. 

Currently, Saccharomyces cerevisiae is bioethanol production's main yeast, given that it can produce high ethanol 

concentrations from glucose and sucrose with high ethanol tolerance [38, 39]. 
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2.2.2.2. Alcoholic fermentation processes using yeasts 

Currently, there are four types of fermentation (batch, semi-continuous, continuous and perfused) achievable in 

bioreactors, also known as fermenters (biosynthesis culture medium) with differents configurations (mono-stage, bi-

staged or with membrane recycling). The choice of fermentation type depends not only on kinetic properties of 

microorganisms, on substrate type to be fermented but also on economic aspects envisaged in order to optimize 

production yields [40, 41]. Batch fermentation is commonly used in basic research laboratories as well as in the 

agro-food and pharmaceutical industries [42]. During the process of ethanolic fermentation, glucose is easily 

transformed into ethanol by the yeast Saccharomyces cerevisiae used by all industries of alcoholic fermentation. 

Currently, no other microorganism achieves its performances on glucose under non-sterile conditions, namely a 

yield of the order of 0.47 g of ethanol per g of glucose, a productivity greater than or equal to 5 g/L/h and final 

ethanol concentrations close to 10% by volume. Saccharomyces cerevisiae has many additional advantages resulting 

from many years of selection: resistance to ethanol, easy industrialization, etc. [30]. 

2.2.3. Alcoholic distillation  

At fermentation stop, the wine obtained was distilled (Figure 1) in order to extract the bioethanol in condensed form 

by fractional distillation while maintaining the temperature at approximately 79 °C at the vigreux column head [8]. 

Fractional distillation is a well-known technology for separation of mixtures of liquids with different boiling points. 

The vigreux column serves to separate vapors from two phases. Indeed, one will be more volatile than the other, so 

it will evaporate more easily. But there will always be traces of the other product. Since the temperature in the 

vigreux column decreases by gradient, the less volatile product will tend to condense before reaching the column 

top. The mixture thus becomes more and richer in the more volatile product as and when one moves up the column 

and at the end a pure product is obtained. At column's top, at the thermometer, vapor obtained's temperature is read. 

If the distillation is well done, a pure product is obtained. The vapor temperature is then the product's boiling 

temperature. The latter is therefore easily identifiable. The distillation makes it possible to obtain an ethanol content 

of up to 96% per volume unit. 

 
Figure 1: Distillation process  [36] 

2.2.4. Dehydration Process 

In this last step, the distilled bioethanol must be dehydrated beforehand to obtaining very low water levels, less than 

0.3% per unit volume corresponding to ethanol with a degree of purity of more than 99.7% and compatible with its 

end-uses. Demands for anhydrous ethanol includes biofuels (in direct blend or for ETBE production), industrial 

chemicals, and various food and pharmaceutical ingredients. For this separation, conventional technologies are 

employed as successive fractional distillation operations, membranes or molecular sieves. Molecular sieves use for 

the dehydration of bioethanol is a technique that is still less widespread, uses less energy and is more 

environmentally respectfully than benzol or cyclohexane traditional techniques [43]. 
. 

3. Conclusion 

In a controlled environment, in oxygen absence, genetically modified microorganisms or not transform fermentable 

sugars into bioethanol. Simply select the appropriate microorganism, monitor its metabolism and growth and be able 

to use it on a large scale. The production of first-generation ethanol by fermentation is a mature technology. One of 
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the best ways of producing bioethanol can be through anaerobic fermentation with Saccharomyces cerevisiae with 

sugary and starchy unconventional's agro-resources without competition with food. Thus, these agro-resources' 

bioconversion into bioethanol fuel by fermentation would be opportune in agro-industrial products valorization with 

low market value in order to promote agriculture and the biofuels sector. 

 

References  

1. Martel, F. (2013). Bioéthanol carburant: les nouvelles générations de ressources végétales et de procédés 

biologiques l'exemple du projet futurol, initiative française de déploiement industriel et commercial, issu de 

la recherche publique et privée. Projet FUTUROL PROCETHOL 2G, Académie d’Agriculture de France, 

2p. 

2. Allouache, A., Aziza, M. A. & Zaid, T. A. (2013). Analyse de cycle de vie du bioéthanol, Revue des 

Energies Renouvelables, 16(2):357-364.  

3. Santos, R. P., Santiago, A. A. X. Gadelha, C. A. A., Cajazeiras, J. B., Cavada, B. S., Martins, J. L. & 

Freire, V. N. (2007). Production and characterization of the cashew (Anacardium occidentale L.) peduncle 

bagasse ashes. Journal of Food Engineering, 79(4):1432-1437. 

4. Gbohaïda, V., Mossi, I., Adjou, E.S., Agbangnan Dossa, C.P., Wotto, D.V., Avlessi, F. & Sohounhloue, D. 

C. K. (2016). Evaluation du pouvoir fermentaire de Saccharomyces cerevisiae et de S. carlsbergensis dans 

la production de bioéthanol à partir du jus de la pomme cajou. Journal of Applied Biosciences, 101: 9643-

9652. 

5. Abdullah, S. S. S., Shirai, Y., Bahrin, E. K. & Hassan, M. A. (2015). Fresh oil palm frond juice as a 

renewable, non-food, non-cellulosic and complete medium for direct bioethanol production. Industrial 

Crops and Products, 63:357-361. 

6. Sanchez, O. J. & Cardona C. A., 2008. Trends in biotechnological production of fuel ethanol from different 

feedstocks. Bioresour. Technol., 99: 5270-5295. 

7. Alfenore, S., Molina-Jouve, C., Guillouet, S. E., Uribelarrea, J. L., Goma, G. & Benbadis, L. (2002). 

Improving ethanol production and viability of Saccharomyces cerevisiae by a vitamin feeding strategy 

during fed-batch process. Applied Microbiology Biotechnology, 60:67-72. 

8. Novidzro, K. M. (2013). Production de bioéthanol par fermentation alcoolique des jus de fruits de : 

Balanites aegyptiaca, Curcubita pepo, Dialium guineense et Opilia amentacea. Thèse de doctorat unique 

de l’Université de Lomé/Togo, 201p.  

9. Demirbas, F. M., Balat, M. & Balat, H. (2011). Biowastes-to-biofuels. Energy Conversion and 

Management, 52(4):1815-1828. 

10. Visser, P., Frederiks, B. & Diop, D. (2006). Etude sur le développement de la filière Ethanol/Gel fuel 

comme Energie de cuisson dans l’espace «UEMOA», 158p. 

11. Glin, L. C., Kouassi, O. A., Kabré, E. P. & Badji, O. (2013). Valorisation non alimentaire des mangues au 

Burkina Faso, Côte d’Ivoire et Sénégal. Rapport régional consolidé des rapports nationaux, 45p. 

12. Kpatindé, F., 2012. Bulletin d’information ECOWAS-TEN sur les chaînes de valeur. 1-6p. 

13. Gbohaïda, V., Mossi, I., Adjou, E. S., Agbangnan, P., Yehouenou, B. B., Sohounhloué, D. C. K. (2015). 

Morphological and Physicochemical Characterizations of Cashew Apples from Benin for their use as Raw 

Material in Bioethanol Production. Int. J. Pharm. Sci. Rev. Res., 35(2):7-11. 

14. Michodjehoun-Mestres, L., Soquet, J., Fulcrand, H., Bouchut, C., Reynes, M. & Brillouet, J. (2009). 

Monomeric phenols of cashew apple (Anacardium occidentale L.). Food Chemistry, 112:851-857. 

15. Lautié, E., Dornier, M., de Souza, F. M. & Reynes, M. (2001). Les produits de l’anacardier : 

caractéristiques, voies de valorisation et marché. Fruits, 56:235-248.    

16. Soro, D. (2012). Couplage de procédés membranaires pour la clarification et la concentration du jus de 

pomme de cajou : performances et impacts sur la qualité des produits. Thèse de doctorat, Université de 

Montpellier, 156p. 



Virginie G et al                                                                                              Chemistry Research Journal, 2018, 3(4):9-16 

 

         Chemistry Research Journal 

15 

 

17. Padonou. S. W., Olou, D., Houssou, P., Karimou, K., Todohoue, M. C., Dossou, J. & Mensah, G. A. 

(2015). Comparaison de quelques techniques d’extraction pour l’amélioration de la production et de la 

qualité du jus de pommes d’anacarde. Journal of Applied Biosciences, 96:9063 – 9071. 

18. Mohanty, S., Ray, P., Swain, M. & Ray, R. (2006). Fermentation of cashew (Anacardium occidentale l.) 

“apple” into wine. Journal of Food Processing and Preservation, 30:314-322. 

19. Couture, R. (1993). Valorisation de la pomme de cajou au Vietnam. Rapport final du projet de recherche, 

115-173. 

20. Gnimadi, A. (2008). Etude pour l’identification des filières agroindustrielles prioritaires. Programme de 

Restructuration et de Mise à Niveau de l’Industrie des Etats membres de l’UEMOA-(PRMN), 118p. 

21. Karuppaiya, M., Sasikumar, E., Viruthagiri, T. & Vijayagopal, V. (2010). Optimization of process 

variables using response surface methodology (RSM) for ethanol production from cashew apple juice by 

Saccharomyces cerevisiae. Asian Journal of Food and Agro-Industry, 3(4):462-473. 

22. Gilleo, J., Jassey K. & Sallah, J. A. Y. (2011). Les bases de la filière cajou. Projet d’amélioration de la 

chaîne de valeurs du cajou dans le Bassin du fleuve Gambie (CEP). International relief & Development, 

26p. 

23. Gnikpo, S. R. (2013). Essais de valorisation des déchets d’ananas et de la pomme de cajou pour la 

production d’alcool alimentaire. Mémoire de Master en microbiologie et technologie alimentaire, FAST, 

Université d’Abomey-Calavi, 62p. 

24. Grigoras, C. (2012). Valorisation des fruits et des sous-produits de l’industrie de transformation des fruits 

par extraction des composes bioactifs. Thèse de doctorat de l’Université d’Orléans et de l’Université « 

Vasile alecsandri » de Bacău, 247p. 

25. Aboh, A. B., Ehouinsou, M. A., Olaafa, M. & Brun, A. (2008). Complémentation alimentaire des ovins 

Djallonké avec les sous-produits de transformation d’ananas : potentiel nutritif, préférence et 

développement pondéral. Bulletin de la Recherche Agronomique du Bénin, 61:25-30. 

26. Itelima, J., Onwuliri, F., Onwuliri, E., Onyimba, I. & Oforji, S. (2013). Bioethanol production from banana, 

plantain and pineapple peels by simultaneous saccharification and fermentation process. International 

Journal of Environmental Science and Development, 4(2):2013-2016. 

27. Nadzirah, K. Z., Zainal, S., Noriham, A., Normah, I., Siti Roha, A. M. & Nadya, H. (2013). Physico-

chemical properties of pineapple variety N36 harvested and stored at different maturity stages. 

International Food Research Journal, 20(1):225-231 

28. Konfo, C. T.  R., Chabi, N. W., Dahouenon-Ahoussi E., Cakpo-Chichi M., Soumanou M. M. & 

Sohounhloue D. C. K. (2015). Improvement of african traditional sorghum beers quality and potential 

applications of plants extracts for their stabilization: a review. J. Microbiol Biotech Food Sci., 5(2):190-

196. 

29. Abiyou, T. (2006). Etude sur le développement de la filière Ethanol/Gel Fuel comme énergie de cuisson 

dans l’espace UEMOA – Rapport Togo, 158p. 

30. Ogier, J. C., Ballerini, D., Leygue, J. P., Rigal, L. & Pourquié, J. (1999). Production d’éthanol à partir de 

biomasse lignocellulosique. Oil & Gas Science and Technology - Revue de l’IFP, 54(1): 67-94.   

31. Swiegers, J. H., Bartowksy, E. J., Henschke, P. A. & Pretorius I. S. (2005). Yeast and bacterial modulation 

of wine aroma and flavour. Austral Journal Grape Wine Res, 11, 127-138. 

32. Olofsson, K., Bertilsson, M. & Lidén, G. (2008). A short review on SSF - an interesting process option for 

ethanol production from lignocellulosic feedstocks. Biotechnol Biofuels, 1:7. 

33. Limtong, S., Sringiew, C., Yongmanitchai, W. (2007). Production of fuel ethanol at high temperature from 

sugar cane juice by a newly isolate Kluyveromyces marxianus. Bioresource Technol., 98:3367- 3374. 

34. Bai, F. W., Anderson W. A. & Moo-Young M. (2008). Ethanol fermentation technologies from sugar and 

starch feedstocks. Biotechnol. Adv., 26 :89-105.  



Virginie G et al                                                                                              Chemistry Research Journal, 2018, 3(4):9-16 
 

 

        Chemistry Research Journal 

16 

 

35. Cot, M. (2006). Etudes physiologiques de l’adaptation et de la résistance de la levure Saccharomyces 

cerevisiae au cours de la production intensive d’éthanol. Thèse de doctorat, Institut National des Sciences 

Appliquées, Université de Toulouse, France, 265p. 

36. Gbohaïda, V. (2017). Production et caractérisation de bioénergie par fermentation alcoolique d’agro-

ressources non conventionnelles sucrières et lignocellulosiques du Bénin (pomme cajou et épluchures 

d’ananas). Thèse de doctorat, Université d’Abomey-Calavi, 214p. 

37. Glazer, A. N. & Nikaido, H. (1993). Ethanol. In Fundamentals of applied microbiology, Edition W. H. 

Freeman and company, 359-391. 

38. Abe, H., Fujita, Y., Takaoka, Y., Kurita, E., Yano, S., Tanaka, N. & Nakayama, K. I. (2009). Ethanol-

tolerant Saccharomyces cerevisiae strains isolated under selective conditions by over-expression of a 

proofreading-deficient DNA polymerase ẟ. J. Biosci. Bioeng., 108:199–204. 

39. Hirasawa, T., Yoshikawa, K., Nakakura, Y., Nagahisa, K., Furusawa, C., Katakura, Y., Shimizu, H. & 

Shioya, S., 2007. Identification of target genes conferring ethanol stress tolerance to Saccharomyces 

cerevisiae based on DNA microarray data analysis. J. Biotechnol., 131:34–44. 

40. Perlot, P. (1987). High cell concentration cultures: rapid ethanol fermentation of industrial carbon 

sources. Fuel alcohol conference, Edition, Montego Bay, 1-10 p. 

41. Yaman, S. (2004). Pyrolysis of biomass to produce fuels and chemical feedstocks. Energy Convers 

Manage, 45:651-671. 

42. Novidzro, K. M., Agbodan, K. A., Koumaglo, K. H. (2013). Etude de la performance de quatre souches de 

saccharomyces cerevisiae au cours de la production d’éthanol à partir des moûts de sucrose enrichis. J. Soc. 

Ouest-Afr. Chim., 035:1-7. 

43. Fromentin, A., Biollay, F., Dauriat, A., Lucas-Porta, H., Marchand, J. D., Sarlos, G. (2000). 

Caractérisation de filières de production de bioéthanol dans le contexte helvétique. Programme de 

recherche biomasse, Institut d’hydraulique et d’énergie, Lausane (Suisse), EPFL-LASEN, rapport final, 

120p. 

 

 


