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Abstract - Nawkhala grass, are the waste product for
farmers after removing it from land. In the present work the
bioethanol was extracted from the Nawkhala grass (Family -
Poaceae or Gramineae) by microbiological and
biotechnological method. The extracted bioethanol was
studied for preliminary physical test. Flammability and
burning test of the extracted or distillate product indicated the
presence of bioethanol. Extracted bioethanol was used for
various household works as well as to run two stroke engine.
Engine eliminates less environment harmful product with
bioethanol as compared to petrol. It has been concluded that
bioethanol can be used as an alternative biofuel for petrol as
well as kerosine.
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1. INTRODUCTION

Nawkhala grass is a monocotyledon plant, Indian
herbaceous perennial plant belonging to the family Poaceae
or Gramineae. It’s a low, green plant with narrows leaves
that grows naturally, having groups of very thin leaves that
grow away together in large numbers. Nawkhala grass is
known for its multipurpose use in medicine, cattle feed and
biofertilizers. The Nawkhala grass are grass plants which are
found in region of Nawkhala, Maharashtra, India.

However, studies related with Nawkhala grass biowastes
on bioethanol production are too limited. Hence, present
study was made an attempt to find out the possibility of
sustainable utilisation of Nawkhala grass biowastes by using
microbiology and biotechnology. These biomass waste
products are constituted mainly of three components:
celluloses, hemicelluloses and lignin.

Nawkhala grass is a lignocellulosic biomaterial that is
used as mainly a cattle feed. Nawkhala grass has a fast growth
rate and the composition of Nawkhala grass, which is
approximately 30 - 40% cellulose and 20 - 30%
hemicellulosic, makes it a strong potential source of
carbohydrates.

The aim of this work is to production of bioethanol from
the fermentation of enzymatic hydrolysate obtained from
Nawkhala grass. Bioethanol is now considered interesting
biofuel and has been attracting attention since it can be
directly used in place of petrol, diesel or kerosene.

2. MATERIALS AND METHODS

2.1 Sample collection and Pretreatment

The Nawkhala grass, were collected along the region of
Nawkhala, Nagbhid taluka, Chandrapur district,
Maharashtra, India. The collected Nawkhala grass were
washed and cleaned with tap water twice and once by
distilled water to remove the adhering soil crystals, dirt and
other gravel particles. Then the substrate were cut and
chopped into small pieces or ground to small particles. After
that, the biomass or biomaterial, were air or sun dried for a
one day to remove the moisture content.

Then the sample was placed in an Erlenmeyer flask
(conical or titration flask) and add some hot distilled water
to it and shake it well. The Erlenmeyer flask were then
placed in an autoclave for 15 minutes at 100°C. After 15
minutes Erlenmeyer flask was collected and shake it well.
The Erlenmeyer flask were allowed for cool at room
temperature. Then liquid slurry was filtered by using filter

paper.
2.2 Enzyme Production

Trichoderma species was obtained from Rajiv Gandhi
Biotechnology Centre, Nagpur and was later cultured in PDA
at 30°C for 7 days. Cut agar plugs with the filaments of fungi
were inoculated into flask containing medium for cellulase
production in the presence cellulose as a corbon source. The
media was sterilized by autoclaving at 121°C for 15 minutes.
After incubation at 30°C and shaken at 148 rpm for 6 days,
the mycelia were removed by filtration through filter paper.
Crude enzyme was collected using filter paper.

2.3 Enzymatic Hydrolysis

Enzymatic hydrolysis was performed on pretreated
biomass. A pretreated Nawkhala grass was placed in a
Erlenmeyer flask. The Erlenmeyer flask, were then shake it
well. The sample, were treated with cellulase. Cellulase were
added to the Erlenmeyer flask containing substrate. After
that addition of enzyme, the flask, were shake it well and
incubated at 50°C for 72 hours. After hydrolysis
supernatants were finally filtered through filter paper.

2.4 Fermentation
A fixed volume of enzymatic hydrolysate was placed in a

Erlenmeyer flask and sterilised in an autoclave at 120°C for
15 minutes. The Erlenmeyer flask were allowed for cool at
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room temperature. Then Saccharomyces cerevisiae culture
were added. The pH of the mixture was adjusted to 4 to 5.
Syringes were inserted into the stoppers to collect the
corbon dioxide gas formed in flask during fermentation. The
flask were shake it well and maintained at 30°C for 7 days.

2.4 Distillation

After fermentation, decant the liquid fermentate in the
flask away from the solid sludge that is at the bottom
through filter. Place the liquid fermentate in the distillation
column or mixture are kept on perforated bottom of the
distillation unit. The mixture was heated about 78°C. Heat
the mixture to boiling and adjust that temperature at 78°C,
so that the distillate drops into the reciever. Continue the
distillation until maximum distillate has been obtained. After
the extracted bioethanol was condensed and collected in the
reciever, the distillate was allowed to stand for cool down.
Turn off the heat.

3. RESULT AND DISCUSSION

The bioethanol biofuel is giving the same engine
performance compared with petrol i.e. it burn completely
and clearly in engine at which the petrol burns. The spark
plug faces the problem of corbon deposition many times
which has been found reduced with the use bioethanol
biofuel. This indicated that bioethanol biofuel produces less
pollution as compared with petrol when used as fuel for
bike.

4. CONCLUSION

The bioethanol biofuel is very cost effective since it is
obtained from the biomass which is waste product for
farmers. Secondly, bioethanol biofuel is less flammable, less
volatile and can be safely stored at room temperature. Thus
bioethanol can be used an alternative biofuel for petrol,
diesel or kerosene. The more efforts and scientific studies
need to be carried out to increase the yield of bioethanol and
explore its application as biofuel.

REFERENCES

[1] Nilesh ]J. Mundle and Shamrao Mengre, “Preliminary
phytochemical evaluation of the oil extracted from leaves of
curcuma longa L. and its application as biofuel”
International Journal of  Pharmaceutical and
Phytopharmacological Research, vol. 1, no. 2, pp. 73-77,
2011.

[2] S. Ravikumar, R. Gokulakrishnan, M. Kanagavel, and N.
Thajuddin, “Production of biofuel ethanol from pretreated
seagrasses by using saccharomyces cerevisae,” Indian
Journal of Science and Technology, vol. 4, no. 9, Sep 2011.

[3] Eden C. Bensah, Zsofia Kadar, and Mosses Y. Mensah,
“Ethanol production from hydrothermally treated biomass

from west Africa,” BioResources, vol. 10, no. 4, pp. 6522-
6537,2015.

[4] Isaias Barbosa Soares, Olga Martins Marques, Mohand
Benachour, and Cesar Augusto Moracs de Abreu, “Ethanol
production by enzymatic hydrolysis of elephant grass,”
Journal of life Sciences, vol. 5, pp. 157-161, 2011.

[5] Jinaporn Wongwatanapaiboon et al., “The potential of
cellulosic ethanol production from grasses in Thailand,”
Journal of Biomedicine and Biotechnology, vol. 10, p. 1155,
2012.

[6] A.C. Cara, A.E. Ruiz, B.M. Ballesteros, B.P.M.]. Negro, and
E.C. Manzanares, “Production of fuel ethanol from steam
explosion pretreated olive tree pruning,” Fuel, vol. 87, pp.
692- 700, 2008.

[7] Y.D. Hang, C.Y. Lee, E.F. Woodams, and H.K. Cooley,
“Production of alcohol from fruit waste apple pomace,” Appl
Env Microbiol, vol. 42, no. 6, pp. 1128- 1129, 1981.

[8] S.J. Horn, LM. Aasen, and K. Ostgaard, “Ethanol
production from seaweed extract,” Journal of Ind Microbiol
Biotechnol, vol. 25, pp. 249- 254, 2000.

[9] W.E. Kaar, C.V. Gutierrez, and C.M. Kinoshitha, “Steam
explosion of sugarcane bagasse as a pretreatment for
conversion to ethanol,” Biomas Bioener, vol. 14, pp. 277-
287, 1998.

[10] R.D Keshwani and ].J. Cheng, “Switchgrass for
bioethanol and other value added applications - A review,”
Bioresour Technol, vol. 100, pp. 1515- 1523, 2009.

[11] D.J. McCann and R.H.G. Prince, “Agro industrial system
for ethanol production,” Alcohol fuels conf, Sydney, vol. 4, pp.
22-30,1978.

[12] C.R. Pentiveros, ].A. Alcontara, and E.J. Rosodro, “Acid
saccharification and alcohol fermentation of unripe banana
fruit,” Phillippine Journal of Crop Science, vol. 3, no. 3, pp.
153-158,1978.

[13] L. Reijnders, “Conditions for the sustainability of
biomass based fuel use,” Energy Policy, vol. 34, pp. 863- 876,
2006.

[14] HK. Tewari, L. Singh, and R.P. Senthil, “A role on
utilization of waste potatoes for the production of ethanol,”
Punjab Horticulture ], vol. 22, pp. 214- 216, 1982.

[15] E. Viola, M. Cardinale, R. Santarcangelo, A. Violone, and
F.Zimbardi, “Ethanol from eel grass via steam explosion and
enzymatic hydrolysis,” Biomas Bioener, vol. 32, pp. 613- 618,
2008.

© 2019,IRJET | ImpactFactor value: 7.211

IS0 9001:2008 Certified Journal | Page 7340



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 06 Issue: 05 | May 2019

www.irjet.net

p-ISSN: 2395-0072

[16] M. Galbe and G. Zacchi, “A review of the production of
ethanol from softwood,” Applied Microbiology
Biotechnology, vol. 59, pp. 618- 628, 2002.

[17] M.K. Bhat and S. Bhat, “Cellulose degrading enzymes and
their potential industrial applications,” Biotechnology
Advances, vol. 15, pp. 583- 620, 1997.

[18] Y. Sun and ]. Cheng, “Hydrolysis of lignocellulosic
materials for ethanol production: a review,” Bioresource
Technology, vol. 83, no. 01, pp. 1- 11, 2002.

[19] M. Balat, H. Balat, and C. Oz, “Progress in bioethanol
processing,” Progress in Energy and Combustion Science, vol.
34, no. 5, pp. 551- 573, 2008.

[20] R.L. Howard, E. Abotsi, E.L.J. Van Rensburg, and S.
Howard, “Lignocellulose biotechnology: issues of
bioconversion and enzyme production,” African Journal of
Biotechnology, vol. 02, no. 12, pp. 602- 619, 2003.

[21] C.E. Wyman, “Ethanol from lignocellulosic biomass:
technology, economics and opportunities,” Bioresource
Technology, vol. 50, no. 01, pp. 03- 15, 1994.

[22] V.S. Chang, W.E. Kaar, B. Burr, and M.T. Holtzapple,
“Simultaneous saccharification and fermentation of lime
treated biomass,” Biotechnology Letters, vol. 23, no. 16, pp.
1327- 1333, 2001.

[23] Y. Sun and ].J. Cheng, “Dilute acid pretreatment of rye
straw and bermuda grass for ethanol production,”
Bioresource Technology, vol. 96, no. 14, pp. 1599- 1606,
2005.

[24] G.L. Guo, W.H. Chen, L.C. Men, and W.S. Hwang,
“Characterization of dilute acid pretreatment of silver grass
for ethanol production,” Bioresource Technology, vol. 99, no.
14, pp. 6046- 6053, 2008.

[25] P. Chandrakant and V.S. Bisaria, “Simultaneous
bioconversion of cellulose and hemicellulose to ethanol,”
Critical Reviews in Biotechnology, vol. 18, no. 04, pp. 295-
331,1998.

[26] M. Mandels and ]. Weber, “The production of cellulases,”
Advances in Chemistry Series, vol. 95, pp. 391- 414, 1969.

[27] B.C. Saha and M.A. Cotta, “Enzymatic saccharification
and fermentation of alkaline peroxide pretreated rice hulls
to ethanol,” Enzyme and Microbial Technology, vol. 41, no.
04, pp. 528- 532, 2007.

[28] Y.H. Zhang and L.R. Lynd, “Toward an aggregated
understanding of enzymatic hydrolysis of cellulose:
noncomplexed cellulase system,” Biotechnology and
Bioengineering, vol. 88, no. 07, pp. 797- 824, 2004.

[29] T. Juhasz, Z. Szengyel, K. Reczey, M. Sioka- Aho, and L.
Viikari, “Characterization of cellulases and hemicellulases
produced by Trichoderma reesei in various cordon sources,”
Process Biochemistry, vol. 40, no. 11, pp. 3519- 3525, 2005.

[30]P. Kumar and D.M. Barrett, M.]. Delwiche and P. Stroeve,
“Methods for pretreatment of lignocellulosic biomass for
efficient hydrolysis and biofuel production,” Industrial and
Engg Chemistry Research, vol. 48, no. 08, pp. 3713- 3729,
20009.

[31] B.C. Saga and M.A. Cotta, “Ethanol production from
alkaline peroxide pretreated enzymatically saccharified
wheat straw,” Biotechnology Progress, vol. 22, no. 02, pp.
449- 453, 2006.

[32] S.C. Rabelo, R.M. Filho, and A.C. Costa, “A comparison
between lime and alkaline hydrogen peroxide pretreatments
of sugarcane bagasse for ethanol production,” Applied
Biochemistry and Biotechnology, vol. 148, no. 1- 3, pp. 45-
58, 2008.

[33] B.C. Saha and M. Cotta, “Comparison of pretreatment
strategies for enzymatic saccharification and fermentation of
barley straw to ethanol,” New Biotechnology, vol. 27,no. 01,
pp. 10- 16, 2010.

[34] G. Banerijee, S. Car, ].S. Scott-Craig, D.B. Hodge, and ].D.
Walton, “Alkaline peroxide pretreatment of corn stover:
effects of biomass, peroxide and enzyme loading and
composition on yields of glucose and xylose,” Biotechnology
for Biofuels, vol. 04, Article 16, 2011.

[35] M. Balat and H. Balat, “Recent trends in global
production and utilization of bioethanol fuel,” Applied
Energy, vol. 86, no. 11, pp. 2273- 2282, 2009.

© 2019,IRJET | ImpactFactor value: 7.211

ISO 9001:2008 Certified Journal | Page 7341



