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Abstract— The use of ethanol is increasing throughout the 

world for number of reasons. It is mainly used as potential 

alternative for fuel to fulfilthe need of country for economic 

development. The production of ethanol in our country does 

not satisfy the need from industrial sector. So large amount of 

ethanol we have to import from foreign country. Hence to 

avoid this dependency we have to increase the production of 

ethanol in our country. Ethanol is mainly produce from 

sugarcane molasses and grains. As sugarcane is water 

intensive crop. Its production is depending upon whether 

conditions. As a weather condition fluctuates it affects the 

production and cost. And we cannot increase the production 

of sugarcane beyond certain limit. At the same time these raw 

materials were mainly used as food resources. Hence 

unintentionally. It creates the diversion of food resources. 

Price increases which results to food v/s fuel crisis. Hence to 

overcome the situation this is the today’s need to develop the 

bio ethanol from such materials. Which does not used 

resources. Lignocellulosic material is found s feasible raw 

material for the development of bio ethanol. But its 

commercialization is highly limited of bio ethanol from 

lignocellulosic raw material being challenge in the future. 

Lignocellulosic biomass is made up of cellulose, 

hemicellulose, lignin. The desired cellulose content is 

generally bounded by hemicelluloses and then lignin. The 

lignin is necessary to separate to increase the accessibility of 

cellulose by carrying out the pre-treatment. The number of 

pre-treatment method available but not the single method is 

resulted as best option because as the raw material gets 

change the effective pre-treatment process also change. These 

processes are still under research to increase the economy and 

efficiency. The document presents why sugarcane bagasse as 

raw material, general procedure to carry out the pre-

treatment, DNSA method to find the content of reducing 

sugar,acid-based hydrolysis processes at optimised 

conditions. The final optimized conditions are 

 Optimized concentration: 4% H2SO4 

 Optimized temperature: 120 degC 

 Optimized time: 30 min. 

Key words: Sugarcane Bagasse, Lignocelluloses, Hydrolysis, 

Bio-Ethanol 

I. INTRODUCTION 

India is too high for domestic and industrial sector where as 

that production level is low. So, to fulfil that difference large 

amount of oil we import from foreign county. Fuels are the 

base for the economic development of any country. So, to 

avoid this dependency production level is need to increase. 

Ethanol is mainly used blending of petrol diesel and gasoline. 

Nowadays 5% blending is allowed by the government but that 

my Increase to l0 to 15% in recent few years. Today ethanol 

is manufacture from sugarcane molasses and gain. The 

potential production of ethanol is carried out from molasses. 

The raw materials used for production of ethanol are mainly 

used as food resources. At the same time government also 

provide the subsidies for the production of bio ethanol. So, 

the crops were produced for food resources, now they are 

being grown to produce bio ethanol. So unintentionally it 

diverts the food resources and increases prices. That creates 

food v/s fuel crisis. As sugarcane is water intensive crop, its 

production is depending upon whether condition. As a 

weather condition fluctuates it affects the production and cost 

.and we can increase the production of sugarcane beyond 

certain limits. To avoid that its today’s need to develop the 

production of ethanol from such raw material which does not 

used as food resource like sugarcane bagasse, trash etc. The 

potential alternative for the production of ethanol is 

lignocelluloses biomass. Lignocellulosic material is found as 

feasible raw material for the development of bio ethanol. 

Lignocellulosic biomass is made up of cellulose, 

hemicelluloses and lignin. The desire cellulose content is 

generally bounded by hemicelluloses and lignin. The lignin is 

necessary to increase the accessibility of cellulose by carrying 

out the pre-treatments. The numbers of pre-treatment 

methods are available but not the single method is resulted as 

best option because as the raw material gets change the 

effective pre-treatment process also changes. These processes 

are still under research to increase the economy and 

efficiency 

II. MATERIALS & METHODS 

A. Estimation of Reducing Sugar by Dinitro Salicylic Acid 

(DNSA Method) 

1) Principle 

DNSA Method is used for estimating concentration of 

reducing sugar. This method is invented by G. Miller in 

1959.Reducing sugar is a basic solution of aldehyde or ketone 

and having tendency to reduce many of the reagents. The 

aldehyde group of glucose converts 3, 5-dinitrosalicylic acid 

(DNS) to 3-amino-5-nitrosalicylic acid, which is the reduced 

form of DNS. The formation of 3-amino-5-nitrosalicylic acid 

results in a change in the amount of light absorbed, at 

wavelength 540 nm. The absorbance measured using a 

spectrophotometer is directly proportional to the amount of 

reducing sugar. 

2) Materials 

1) Sodium potassium tartrate: Dissolve 45 gm. of sodium 

potassium tartrate in 75 ml of H2O. 

2) 3, 5-DNS solution: Dissolve 1.5 gm of DNS reagent in 

30 mL of 2 M/litter NaOH. 

3) 2 molar NaOH: 80 gms of NaOH dissolved in 1 litre of 

water. 

4) DNS reagent: Prepare fresh by mixing the reagents (1) 

and (2) make up the volume to 150 ml with water. 

5) Standard sugar sodium: 

a) Stock standard sugar sodium: 250 mg of glucose in water 

and make up the volume to 100 ml. 

b) Working standard sodium: Take 10 mL from this stock 

solution and make up the volume to 100 ml. 
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3) Procedure 

1) Take clean and dry test tube 

2) Pipette out standard solution in the range of 0 to 2 ml 

3) Make up the final volume in all the tubes to 2 mL with 

distilled water concentrations ranging from 0 to 750 mg. 

4) Add 1 mL DNS reagent to all the test tubes and mix well 

and capped it (To avoid the loss of liquid due to 

evaporation) 

5) Keep the test tube in a boiling water bath for 10 minute. 

6) Take the tubes and cool to room temperature. Read 

extinction at 540 nm against the blank. 

7) Prepare standard curves of the sugars provided and use 

them to estimate the concentration of the unknowns 

provided. 

4) General Procedure for Pre-Treatment 

 Allow the sugar cane leaves to dry it in shade drying, 

 Cut it into small pieces, 

 Grind it till getting very small particle size, 

 Sieve it up to the required size by using sieve shaker. 

 Weight as per the requirement by using weighing 

balance, 

 Prepare solution as required to perform the experiment 

 Filter the solution after caring out the experiment 

 Perform the analysis by using UV-spectrometer at 540 

nm to find the glucose concentration in ppm. 

5) Conc. H2SO4 Pre-Treatment 

(H2SO4Concentration 72%, temp. 35 deg C. time 60 min). 

 Procedure 

1) Select the raw material sugar cane bagasse due to the 

high contents of cellulose & hemicelluloses, 

2) Allow to dry it in shade drying, 

3) cut it into small pieces, 

4) Grind it till getting very small particle size, 

5) Sieve it up to the size of 1 mm. 1.5mm & 2 mm. by using 

sieve shaker. 

6) Weight as per the requirement by using weighing 

balance, 

7) Prepare 72% H2SO4solution. 

8) Allow to deep sugarcane bagasse pieces into the solution. 

9) Optimize the parameter (i.e. residence time, particle size 

& Concentration by   performing the expt.) 

10) Filter the solution after caring out the experiment. 

11) Perform the analysis by using UV-spectrometer to find 

the glucose concentration in ppm. 

6) Dilute Acid Hydrolysis 

(H2SO4Concentration up to 4%, temp. 120degC, Time 30 

min.) 

 Procedure 

1) Select the raw material sugar cane bagasse due to the 

high contains of hemicelluloses 

2) Allow to dry in it shade drying. 

3) Cut into small pieces. 

4) Grind it till getting small size. 

5) Sieve it up to size of 1mm by using sieve shaker. we take 

0.7mm particles size of sugar cane bagasse 

6) Weight as per the requirement by using weighting 

balance. 

7) Take 9 samples of 10 grams of bagasse 

8) Prepare 3%,4%,5% H2SO4solutions. 

9) Allow to deep sugar cane bagasse particles into the 

solutions. 

10) Optimize the parameter. (Residence time, temperature & 

concentration) 

11) Filter the solution after caring out the experiments. 

Perform the analysis by using UV-spectroscopy to find 

the glucose concentration in ppm. 

III. RESULTS & DISCUSSION 

Std. Curve preparation for determination of total reducing 

sugar by DNSA method- 

Sr. no Stock amt.(ml) Concentration 

1. 0 0=0 

2. 0.2 (0.2*250)/3=16.7 

3. 0.5 (0.5*250)/3=41.7 

4. 1 (1*250)/3=83.3 

5. 1.5 (1.5*250)/3=125 

Table 1: DNSA Method Curve Preparation 

(Refer by Prof. Varsha Yadav ‘Acid based hydrolysis Pre-

treatments of Sugarcane Leaves to manufacturing Ethanol) 

To calculate concentration,- 

No. Stock amt(ml.) Concentration 

1 0 0=0 

2 0.2 (0.2*250)/3=16.7 

3 0.5 (0.5*250)/3=41.7 

4 1 (1*250)/3=83.3 

5 1.5 (1.5*250)/3=125 

Table 2: Calculation 

Y=0.0063 X-0.0096 

This linear equation can be used to find out the unknown 

concentration of sample on the basis of absorbance value. 

 
Fig. 1: Standard Calibration Curve by DNSA Method 

From following above procedure, we performed acid-based 

hydrolysis and got the final results as below 

1) CONC.H2SO4 Pre-Treatment 

(H2SO4 concentration 72%, temp.35 degC, time 30 min) 

EXP NO.1 

Sr. 

no 

Loading 

(grams) 
Particles size(mm) Conc.of H2SO4 

Temperature 

degC 

Time 

(min) 

Absorbance by @54nm 

 

1 10 0.7 4% 30 30  

2 10 0.7 4% 32 30  

3 10 0.7 4% 35 30  

Table 3: Expt. No: 1 
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Result: 

Sugarcane bagasse having particle size 0.7 mm. are not 

sustaining with 72%H2SO4solution.sample is black in colour 

having very fine suspended particles which cannot be 

separated even after vacuum filtration and centrifugation at 

2000 rpm. So, it cannot be analysed by UV-spectroscopy. 

2) Dilute Acid Hydrolysis 

((H2SO4 concentrations up to 5%, temp rang 120degC, time 

30 min) 

 RUN 1 

Take 3 samples of each 10 grams of bagasse deep in different 

concentration of sulfuric acid (3%, 4%, 5% H2SO4) at 150 

degC for 30 min. 

Sr. 

no 

Loading 

(grams) 
Particles size(mm) Conc.of H2SO4 

Temperature 

degC 

Time 

(min) 

Absorbance by @54nm 

 

Concentration 

Gm/ml 

1 10 0.7 3% 150 30 0.1303 22.208 

2 10 0.7 4% 150 30 0.1532 25.84 

3 10 0.7 5% 150 30 0.1232 21.95 

Table 4: Run-1 

Result: Optimized concentration; - 4% H2SO4

 RUN 2 

Take 3 samples of bagasse particles each contain 10 grams 

deep in higher optimize concentration (4% H2SO4). Now we 

vary the temperature (100 degC, 120 degC, 150degC) for 30 

min 

Sr. 

no 

Loading 

(grams) 
Particles size(mm) Conc.of H2SO4 

Temperature 

degC 

Time 

(min) 

Absorbance by @54nm 

 

Concentration 

Gm/ml 

1 10 0.7 4% 100 30 0.09102 32.15 

2 10 0.7 4% 120 30 0.2734 44.92 

3 10 0.7 4% 150 30 0.176 29.61 

Table 5: Run-2 

Result: Optimized temperature =120 degC 

 RUN 3 

Take 3 samples of bagasse each sample contains 10 grams of 

bagasse particles deep in above constant optimized 

concentration and temperature for different time (20min, 

30min, 40min). 

Sr. 

no 

Loading 

(grams) 
Particles size(mm) Conc.of H2SO4 

Temperature 

degC 

Time 

(min) 

Absorbance by @54nm 

 

Concentration 

Gm/ml 

1 10 0.7 4% 120 20 0.110 18.08 

2 10 0.7 4% 120 30 0.326 53.26 

3 10 0.7 4% 120 40 0.146 24.74 

Table 6: Run-3 

Result: Optimized time: = 30 min 

IV. CONCLUSION 

To meet the targeted blending requirement alternative feed 

stock will have to play a more important role to fill the current 

and future gap between demand and supply of bio ethanol. 

Sugarcane residue is one such alternative feedstock that can 

be used. Production of ethanol from sugar cane residues has 

mainly consist of two steps the conversion of cellulose to 

glucose and the conversion glucose to ethanol. In the 

conversion of cellulose to glucose pre-treatment plays a vital 

role to break the structure, and improve the yield. It is not 

possible to extract the content of reducing sugar from 

sugarcane bagasse by using concentrated acid pre-treatment 

method because the presence of 72% concentrated sulfuric 

acid. Sugarcane bagasse is not sustaining with the highly 

concentrated acid. To extract the reducing sugar from 

sugarcane bagasse dilute acid pre-treatment method at 

optimized condition is the best option. With 4% concentration 

of sulfuric acid at 120 degC for 30 min is found to be most 

effective pre-treatment with maximum reducing sugar 54.26 

gm/ml. 
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