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1. Introduction 

nevitably, amplifying energy demand is being fulfilled 

by fossils fuel which is responsible for causing severe 

issues to environment such as global warming and climate 

changes. The highly volatile prices and environmental 

jeopardies are also urging to focus on renewable sources 

such as solar, wind, tidal and other alternative fuels like 

bioethanol and biodiesel that have fewer impacts on 

environment. Biomass would be one of the most promising 

sources among many new alternative energy sources 

because carbohydrate is one of the most abundant elements 

which contain sugar, starch and fiber that could be used to 

produce bioethanol. Biomass resources such as bagasse, 

paddy straw, fruit peels, rice husk, paper waste and etc. 

contain certain amount of reducing sugar that are being 

focused to produce bioethanol and carbon dioxide. Mainly, 

sugarcane crops are being used for the production sugar. 

The average composition of sugar cane is 65–75% water, 

11–18% sugars, 8–14% fibers and 12–23% soluble solids 

[4]. Sugar cane bagasse has the following composition (by 

weight): cellulose, 41.8%; hemicellulose (as pentosan), 

28.0%; lignin, 21.8% [11].  

There are 89 sugar mills in country in which 26 are in 

Sindh district, mainly Mehran sugar mill, Faran sugar mill, 

Shahmurad sugar mill, Mirpurkhas sugar mill, Matiari 

sugar mill, Sakrand sugar mill and etc.  Generally, it has 

been estimated that in India, Pakistan, Brazil and Cuba 

sugar process industries are produced 280 kg of bagasse per 

1ton crushing of dried sugarcane [10]. There are two main 

waste generation of sugar industry which can be used for 

the production of bioethanol; sugarcane bagasse (SCB) and 

sugar mill effluent (SME). There is potential to produce a 

bioethanol from SCB and SME which is a less carbon 

intensive and reduce the dependency on fossils fuel which 

may harm the environment more aggressively.  

The biomass contains SCB and SME needs a 

pretreatment for the conversion of hemicellulose and lignin 

material. Bioethanol production contains four main steps; 

pretreatment, hydrolysis, fermentation and separation. 

Reducing sugar is converted with the help of yeast; mainly 

saccharomyces cerevisiae yeast is used and saccharomyces 

yeast is also known as baker’s yeast. The rate of 

fermentation is dependent on parameters like pH, 

temperature, RPM and time. After successful fermentation 

ethanol is separated with the help of distillation. Second 

generation bioethanol form SCB and SME, Not only it can 

fulfill the demand of energy but also it can help to 

overcome the water crisis effectively with having a fewer 

consequences on environment.  

2. Related Work 

Determine the bagasse and its production from sugar mill; 

bagasse is one of the major byproduct of sugar industry. 

Bagasse is fibrous heterogeneous material that found in 

crushed sugarcane. Generally, 100 tons of crushing of 

sugarcane during sugar processing it produces 30–34 tons 

of bagasse [5]. Investigate the effluent generation from 

sugar industries and sugar industries contamination point 

sources [1]. Reviewed the various pretreatment methods of 

bagasse through mechanical, chemical and biological 

pretreatments were gone through in which chemical 
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pretreatment approaches found best among all. Especially, 

pretreatment with sodium hydroxide give an effective 

conversion of hemicellulose and lignin content and it is 

easily accessible and cheap as well [10]. Discussed 

lignocellulose agro based residue for the production of 

bioethanol at different conditions such as pH and 

temperature using saccharomyces cerevisiae [1]. 

Production parameters of bioethanol was witnessed on 

alkali pretreatment of bagasse such as reducing sugar, 

ethanol yield, ethanol yield % and fermentation efficiency 

was monitored on various conditions [6], [2] and [13]. 

3. Methodology 

3.1 Collection of Samples 

Sugarcane bagasse (SCB) was collected from sugar mill. 

Around 1kg of post-crushing sugarcane bagasse was 

collected from bagasse yard and moisture was removed 

from bagasse via sun drying for 8 hours in sun light. Sugar 

mill effluent was also taken from sugar mill and point 

sources of effluent were investigated and evaluated the 

contaminations. Then, composite samples were collected 

from Matiari sugar mill into plastic sealed bottles around 2 

liters and it was also ensured that there is no toxic 

composition available in the samples that could harm the 

fermentation process. 

3.2 Sterilization 

Sugarcane bagasse samples and sugar mill effluent samples 

contains biological contamination that could contaminate 

the culture when it is introduced with saccharomyces 

cerevisiae. Therefore, it was sterilized through autoclave at 

121 ℃ for 20 minutes to eliminate all possible biological 

contamination.   

3.3 Hydrolysis 

Six samples were investigated thoroughly under three 

outstanding groups A, B and C. Group-A, Group-B and 

Group-C contain Pre-treated SCB and Demineralized and 

SCB with SME with ratio 1:10 under different 

concentrations of NaOH such as 2%, 5%, 10%. Alkali 

pretreatment result in swelling, leading to an increase in 

internal surface area, a decrease in the degree of 

polymerization, a decrease in crystallinity, separation of 

structural linkages between lignin and carbohydrates, and 

disruption of the lignin structure that enhance the reducing 

sugar content. Alkali pretreatment efficiency are 

determined through the stated equation 1 in which reducing 

sugar extraction were envisaged at different NaOH 

concentration and their impact.  

𝐸𝑓𝑓:% =
𝑅𝑆𝑈(𝐹𝑖𝑛𝑎𝑙)−𝑅𝑆𝑈(𝐼𝑛𝑖𝑡𝑖𝑎𝑙)×100

𝑅𝑆𝑈(𝑇𝑜𝑡𝑎𝑙)
                                 (1) 

3.4 Saccharomyces Cerevisiae Activation 

Saccharomyces cereviseai yeast strain activation Yeast 

strain of saccharomyces cereviseai SAF (france) was 

purchased from a local market and activated at most 

popular YPD (Yeast- Extract – Peptone – Dextrose) 

medium at given conditions in Table.1. 

Table.1. Inoculum Composition for Saccharomyces C. 

S. No  Chemical  W/V (%) 

01  Yeast Extract  1.0 

02  Sodium Chloride  0.5 

03  Glucose  2.0 

04  Peptone  0.5 

05  PH  5 

3.5 Fermentation 

Only highest reducing sugar containing group samples 

were used for fermentation on controlled Temperature, pH 

and RPM parameters such as 30 ᴼC, 5 and 300 RPM 

respectively. Fermentation converts glucose into alcohol, 

carbon dioxide and water. Therefore, all samples were 

placed on shaker on stated controlled conditions with 10% 

yeast inoculum. Reducing sugar kept on checking as an 

indicator to know the rate of conversion. Bioethanol yield 

was measured against the consumption of reducing sugar 

by yeast whereas the highest theoretical ethanol yield is 

51%. 

Table.2. Sample composition for fermentation 

Sample Sample 

composition 

Temp: pH RPM 

B1 SCB+DW 30 ᴼC 5 300 

B2 SCB+Effluent 30 ᴼC 5 300 

3.6 Distillation 

Distillation for miscible liquid was applied to separate 

ethanol from water at 78.5 ℃ using distillation. Fermented 

samples were poured into round bottom flasks and attached 

with distillation assembly with thermometer on the top to 

monitor the temperature of distillation. At the end, distillate 

was collected in 250 ml conical flasks. 

4. Results and Discussion 

The alkali pretreatment is aimed to fractionate the 

lignocellulose material into cellulose as much as possible. 

The extracted sugar from alkali pretreatment was measured 

with help of brix meter in terms of percentage from given 

samples. It was also stated in Figure 1 that highest sugar 

content was gotten from Group-B in which B1 had 15.1% 

and B2 had 18.6% reducing sugar. On the other hand, 

Group-A gave the lowest reducing sugar whereas Group-C 

had the second highest reducing sugar among all. The 

highest reducing sugar containing group was further 

processed towards fermentation. 
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Figure.1. Overall alkali pretreatment result with NaOH 

It was observed that alkali pretreatment gave the effective 

hydrolysis results as shown in Fig.1. There is more 

extraction of sugar with 5% NaOH concentration and 

highest efficiency was also achieved. Notwithstanding, B1 

had 65.9% and B2 had 68.3% efficiencies which were 

highest efficiencies among all.   

 

4.1 Bioethanol production on controlled parameter 

It has been shown in figure 1 that 5% concentrated NaOH 

had higher sugar extraction rate therefore; Group-B 

samples, B1 and B2, were investigated on controlled 

parameters for the fermentation to produce efficient ethanol 

as give in Table 3 below. 

 

Table.3. Selected sample compositions 

Sample B1 

Composition 

V/V% Sample B2 

Composition 

V/V% 

Sample – B1 15% Sample – B2 15% 

Yeast 10% Yeast 10% 

Nutrients  1% Nutrients  1% 

Distilled 

water 

58% Effluent 58% 

pH 5 pH 5 

Temperature 30 ℃ Temperature 30 ℃ 

 

Ethanol yield was measured through the consumption of 

reducing sugar by saccharomyces cereviseai yeast. There 

were two samples composition that were analyzed on 

controlled condition as described in table 3  that would be 

used to optimize the rate of ethanol production through 

substrate utilization as it is also being described in Figures 

2 and 3. 

 

 

Figure.2. Ethanol production from SCB and Distill water  

 

Figure 2 shows that reducing sugar was completely 

consumed by the microorganisms at 72 hours. On the other 

hand, the highest ethanol was recorded as 6.46 g/L at 48 

hours.  The sugar consumption is rapid in 48 hours of 

fermentation. After 48hours of fermentation bioethanol 

production became slow that depict the microorganisms 

consumption of all reducing sugar. 

 

 

Figure.3. Ethanol production from SCB and Effluent 

 

In Figure 3, shows the effective ethanol production, 

7.84g/L were produced in 48 hours of fermentation and 

there were swift production of bioethanol as well. More-or-

less, after 48 hours of fermentation ethanol yield became 

slow. Besides this, the conversion of reducing sugar 

became steady after 72 hours of fermentation where the 

rate of ethanol yield became slow. Nonetheless, study 

showed that there is an imperative potential to utilize SME 

with SCB for the efficient production of bioethanol as 

compare to SCB with distill water. 

A1 A2 B1 B2 C1 C2

Effeciency 43.6 42.1 65.9 68.3 64.1 65.6

NaOH 2 2 5 5 10 10

Sugar 7.9 8.6 15.1 18.6 14.2 16.9
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5. Conclusion 

Generally, sugarcane bagasse and sugar mill effluent 

contains sugar content that could be used for the production 

of bioethanol. The control parameters involved temperature 

30 ᴼC, Rotation per Minute (RPM) 300, pH 5 and nutrients 

like peptone, sodium chloride and ammonium sulfate that 

ensure the most favorable environment for saccharomyces 

cereviseai yeast to produce the highest bioethanol yield. 

Result showed that B2>B1, sample B1 and B2 contained 

sterilized effluent and hydrolyzed with 5% NaOH 

concentration which rendered more reducing sugar to 

utilize and  more production of bioethanol is produced. 

Noticeably, sample–B1 contained demineralized water 

along with sugarcane bagasse that gave lowest bioethanol 

production than effluent with sugarcane bagasse. Hence, 

study showed that both sugar industry wastes could be 

effectively used for the production of bioethanol. 
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