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ABSTRACT
This research was aimed at bio-ethanol productignfiingi capable of producing cellulases and to
convert pre-treated lingo-cellulosic material tarfeentable sugars. The lingo-cellulosic materiallsas
sugarcane bagasses, sugarcane leaves, rice huskheat bran were used as substrates. Fungi were
isolated from soil samples collected from varioegions. The pure cultures were screened for thityabi
to degrade cellulose. The fungi capable of celelpsoduction were identified as Trichoderma sp dase
on colony characters, microscopic observation adentification. The substrates were powdered and
pretreated with fungal isolates using Mandels’ d&elese media. The substrates were used as a carbon
source. Then optimization studies were carried lmytusing five bio-mass substrates at different pH,
temperature and incubation period. Analysis was eddny using Gas Chromatography. Sugarcane
bagasses, Juice waste, Rice husk, Wheat bran, andeBves were treated with Trichoderma isolates.
Sugarcane bagasse and juice waste have shown highesentration of reducing sugars of 45.95 mg/g
and 40.56 mg/g respectively and ethanol yield o1526 and 46.5 % respectively. Dry leaves, Wheat
bran and Rice husk have shown less reducing sugfag8.32 mg/g, 30.32 mg/g, and 29.45 mg/g and
ethanol yield 11.1 %, 7.15 %, and 6 % respectiaslgompared with sugarcane bagasse and juice waste.

Key words: Biodegradation, Bio-ethanol, Trichoderma sp furiggno-celluloses substrates, Cellulase,
Gas Chromatography.

INTRODUCTION
Long-term economic and environmental concerns haselted in a great amount of research in the past
couple of decades on renewable sources of liqut fio replace fossil fuels. Burning fossil fuelgls as
coal and oil releases GOwhich is a major cause of global warnminGonversion of abundant lingo-
cellulosic biomass to bio-fuel as transportatioel§upresents a viable option for improving energy
security and reducing greenhouse emis$idBsveral reviews have been published on the thafrfigel
ethanol production especially from lingo-cellulogimmasa Ligno-cellulosic material from different
crop residues have been used for conversion tmefhahe major lingo-cellulosic material found in
great quantities to be considered, especiallydpital countries, is sugarcane bagasse, the filvemidue
obtained after extracting the juice from sugar cédaccharum officinarujnin the sugar production
proces3 and sugarcane trash, the left-over residue ofeleaand tops. The presence of lignin in
lignocelluloses leads to a protective barrier fha@vents plant cell destruction by fungi and baatésr
conversion to bio-fuel. For the conversion of biesm#& bio-fuel, the celluloses and hemicellulosestm
be broken down into their corresponding monomeugdss), so that microorganisms can utilize them
But these require pre- treatment for obtaining oguy sugars and conversion of the same to eth@hel.
various types of pretreatments and efficient miogaaisms have been reviewed here.
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MATERIALS AND METHODS
Isolation & Screening of cellulolytic fungi Trichoderma spfor conversion of agro biomass into
fermentable sugars was isolated from from soil dasby dilution plate methods and plated onto Potat
dextrose agar and the isolated colonies were fusitreened for cellulase production on on Mandeid'
Reese agar medium (Selective media).
Substrate Treatment
Five substrates namely Sugarcane bagasses, JuiteswBry leaves, Rice husk and Wheat bran were
collected. Each of the substrate wastes were takdrdried in a hot air oven at £@0for two days and
the dried substrate was powdered and sieved ifitora sieve. The powder of each substrate was used as
carbon source.
Optimization of the substrate, inoculation time, pH, temperagferoduction of Bio-Ethanol under both
physical and chemical conditions were carried o@dtimate the optimum conditions.
Analytical methods:
After spore inoculation, the media was incubaterbain temperature for a duration of 7 days. After t
incubation period the media was filtered and thewam of reducing sugars were estimated by DNS
method. The filtered supernatant was autoclaved imodulated with 3% v/v ofSaccharomyces
cerivaceae.The media wasncubated for 15 days and the samples were cafletiecheck ethanol
production at regular alternative days like 4, @,& 13 days. The supernatants were collected aad th
Bio-ethanol assay was carried out using Gas Chagreaphy method.
Assay Method
The sample / Tube showing the highest productidneyavas considered as the best solid substrate. Th
best solid substrate was selected and used incudrseexperiments for optimization.
Calculation:

Area of Sample X Vol of Std Ethanol
Ethanol concentration =
(wk/ 0.2 pL) Area of Std Ethanol

Vol. of Control - Vol. of Sample
% of Ethanol = 100 - { X100}
Vol. of control

Distillation & Ethanol estimation:

The ethanol, produced from the fermentation proeesspurified by fractional distillation & The ethal

was estimated by Gas chromatography analysis.

Estimation of total carbohydrate, Reducing and Norreducing sugar.

Determination of Total Carbohydrate

The carbohydrate content of untreated and prettgais material in the culture broth was measured by
phenol sulphuric acid method (Krishnavenial., 1984) using glucose as standard. The amount df tota
sugars present in the sample is calculated usagténdard curve.

Determination of Reducing Sugars:

Reducing sugars in untreated and pretreated rawrialain the culture broth were determined by DNS
method (Miller, 1972) with glucose as standard. @hunt of reducing sugars present in the sample is
calculated using the standard curve.

Determination of Non-reducing Sugars

The concentration of non reducing sugars was déatedrby taking the difference in concentrations of
Total sugars and reducing sugars.

Non-reducing sugar = (Total sugar — Reducing sugar)

RESULT AND DISCUSSION
Among the five substrates, sugarcane bagassegsepted with Trichoderma spisolate has given
maximum ethanol yield (51.15 %) followed by juicaste pretreated with the same culture 46.5 %. The
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other substrates (Wheat bran, Rice husk, Dry |§apestreated withTrichoderma spisolate have
moderately increased the ethanol content. At optimzondition, the bio-ethanol concentration of
sugarcane bagasse distilled sample was 87 % at gt Gemperature 30C after 13 days incubation.
Similar to our result, Krain et al., 1982 also obtained the same result with his study did state
fermentation offrichoderma reesdor cellulase production on agro residues arouriddlys incubation.
Earlier studies have revealed that fungi requiteghty acidic pH for optimum growth. pH is knowno t
affect the synthesis and secretion of cellulased®gradation of cellulose (Tingt al. 200%. The
obtained results of similar research were agreeat teported byRashmi Kataria, and Sanjay
Ghosh.(2011)However, there are reports in which higher ethabtain at higher temperature.
3.4 Sugar estimation:
Total sugar, reducing sugar, non-reducing sugatecorof each substrate was determined using Phenol
sulphuric acid method and DNS method respectiiestimation of sugars was done for untreated and
pretreated samples and the concentrations of sugaescompared. Concentration of reducing sugar, no
reducing sugar and total sugar of treated sam@esompared with the untreated (control) samples is
shown in Table.

Table 1. Sugar content of Substrates before and t&f inoculation of Fungi

Before Fungal Inoculation After Fungal Inoculation
. Non- Non-
Sr. SISSIEE Reelely reducing | Total sugar Reducing reducing Vel
0. name sugar | ml sugar
(mg/mi) sugar (mg/ml) sugar (mg/ml) sugar (mg/ml)
(mg/ml) (mg/ml)
1 Dry Leave 0.62 1.07 1.69 33.32 21.02 54.34
2 Juice waste 0.88 1.15 2.03 40.56 31.34 71.90
3 Rice husk 0.56 0.92 1.48 29.45 18.86 48.31
4 Sugarcane 0.98 1.27 2.25 45.95 30.05 76.0
bagasse
5 Wheat bran 0.51 0.90 141 30.32 19.09 49.41
Figure 1:Bioethanol Production From Different Figure 2: Bio-ethanol Production at different
wastes by trichorderma isolates incubations intervals(days)

Bio-Ethanol Production by Trichodermaisolates

Sugarcane bagasse
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Bio-Ethanol %%
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A

Agronomic wastes for Bio-ethanol production
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Figure 3: Optimization of pH conditions for Bio-
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Figure 4: Optimization of Temperature for Bio-
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Result Table (Uncal - C:\Documends and Result Table (Uneal - GADscuments snd
Setfings\AdminisfretorDeskiopimilan pH ethanol\milan\Ethanol- SeringsuAdmn stratonDesktop man pH athan ol mian e
Sfdl:' waste|uice waste zample 4)
Heten. Time Area Height Area
Reten. Time Area Height Area [min] [mv.s [mVv] [%]

i L 1 i 0840 - a7re.77e i 281.183 ; 88.3
[ﬂ'lll'l] L [ﬂ'l 5] L [I'I"I"-l] L m] 2 1.082 ' 6.02% ' 2.108 ' 0.2
1 U.BZGE 145?.239; B4 712 100.0 5 1233 20,188 2.557] S
Total 1457.280; 684712 100.0 i Total i 705.083 285.8551 100.0

Result Table [Unesl - CDocuments ang

Result Table jUncal - C\Docurrends and Seﬂiﬂga'.‘.n'nim'an:m:liem;]n:‘:zﬁfH ethanolimlan’nee
SettingslAdministratoriDeskiop \milan pH ethanollmianicontrol Beien Tone F T Femgnt F. =
ethanol] [min] Imv.s mv] [

- - 1 1.040] 103.027 | 21.500 s8.2

Reten. Time Area Height Area 2 i 2550 EIE ST g 2.508 ! 15.0

[min] [mV.5] [mW] [%] 3 378 40803 3,408 | 231

1 0013; 10.013; 2706 100.0 ol TR ST VEE LY

Total 10.013 278 100.0 Hesult Table [incal - E\Documents and

SettingslAdministatoiDeskioplmilan pH ethanciimilanlwheat
baniwhea bran sample 4)

Result Table (Uncal - C-\Documents and Reten, Time A Height Area
. \AdministratorDe \mill H ath Tmilanid [mim] [mvsg [mwy =]
Seftings\Administra .l'|I sktopimilan pH ethanolimilanidRy 7 OEET] TEETE TEED 5T
leaveldiy lzave sample 4) ] kR ETE EERT e
Reten. Time Ar=a Height Arza e 287 | 2.152 .28zt 1.4
min my. m 4 2400} 18,953 1808 11,3
[min] ! mV.5} ! mv] ! [l ] 2757 40,832 z2.821 74
1 1.023 161 .5-1.'!-5 22.6055 54.6 Tetal 149,375 23008 1000
2 1257 73374 B.245! 48
i Result Table fthncal « CA\Doouments and
3 2243, d.288 0.515; 1.1 Selingz\AdministetodDeskiopimilan pH
4 2780 2 TE"JE 0 43?5 0o emanymilanlsugamans Suganans bagasses sample 4)
: ; : : : Feten. 1ime Area Height Area
] 3257 3452 0.475: 1.2 [min] [mY. o [m\] [%]
1 0087 T4E 202 : 123,770 e7 .8
E 3'-443 Iua11 1'3'6? 34 2 1473 '.D.Bldg 1.1680 1.4
T 3600 21.5821 2.440¢ 73 3 2407 3.8538 1 2.302 B.5
- L : 4 T893 1335 wET ]
B 3783} 19.5245 2.263; 8.7 5 £ETG v CETE 5
Total 295 844 38.348¢ 100.0 i Total TEADOT | 135,258 1200
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Result Table (Uncal - CADOCUMENTS AND
SETTINGSIADMMNISTRATORIDESKTOPIAZYMEWILAN PH
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Result Table (Uncal - G:\Documents and
Setfings\AdministratoriDeskioplazyme mian pH

ETHANOLIMILANPHIFPH 3] o
Reten. Time Arza Height Area ethanofmramlepH ?"I
[min] [mV.g] ‘ Imv] | [%] Reten. Time Amrea Height Area
030} 4748, 1.03; 1000 [min] mv.g [mv] [%]
Toral 4748 1052 1900 0B67; 32440 6O011; 1000
Resuif Table {Unsal - C\Doswments and Total 32'“05 g.0om 100.0
Seftings\Administraton De skioplazyme\milan pH
ethanollmian|pHipH 4)
Reten. Time Ara Height Area Result Table (Uncal - G-\Documents and
[min] [mV.g] [mV] [%] Seffings\AdministratoriDeskiop|azymemian pH
1 0.807 4174, 1.073; 100.0 ethanol\milan\pHipH 8)
Total ndkd it 1008 Reten. Time Ara Height Area
min my. m 3
Result Table {Uncal - C\Documents and [ ] [ E] [ II‘I] [‘ ]
Seffings\AdministratoriDesitoplazyme\milan pH 0.620 1442 0.843¢ 276
ethanolimianipHlpH 5) 3R 7 LG T34
Reten. Time Area Height Area
[min] imv.s ‘ [mv] ‘ %] Total 5.235 1.311 100.0
1 0783} 0.868 0.552; 40
2 0.870 207201 0.059 28.0
Total i 21.538 9.811] 100.0 Result Table (Uncal - G:\Documents and
! ! Setfings\AdministratoriDeskioplazyme imian pH
Result Table (Uncal - C-lDocuments and efhanof'ﬂil’an'.phl'lpH 3.'1
Seffings\AdministratonDesktoplazyme \milan pH Reten. Time LEa Height krea
ethanol\mian\oH\pH &) [I'I'1lil'l] m g ‘ mv] )
Reten. Time Arza Height Area : -
[min] [mV.g [mW] [%] 0.853; 4.255; 0.568; 100.0
1 (R 45 585 13815 100.0 Total | 1.2555 I].EIB’EE 100.0
Totai ELALLY TiETE, it d i i
T D esisiiinn Teem R
— CADocuments and Senings WWdmnistrawoc Deskiopumiian pH ethanolmiantemperature e thanok- st
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Result Table (Uncal - C\Documents and

Settimgs\Adminisirafor Desktopimilan pH Result Table {Uncal - C:\Documents and
ethanolimilaniienpersiursiethanal-std) SeftingslAdmnistmton Deskiopimian pH
Reten. Time Ares Height Area ; I |
min] [y g ] = ethanal\mlan\emperziure\ Tenp 40 )
0.823; 1457 280 BE4TIL: 1000 Reten. Time AEa Height Area
Total i 1457280 ¢ B84.712: 100.0 [min] [mV.5 [mV] [%]
1 1.007 1177 1.180: 100.0
Result Table (Uncal - ChDocuments and : : R .
Settings\AdminisiatorDeskiop\milan pH i Total | 1177 1.180¢ 100.0
ethanolimianiferperatureifenp 20 C)
Reten. Time Ares Height Area
[min] | [mV.5 _ [m] | [%] Result Table {Uncal - C:-\Documents and
0.800: D314 3.808: 0.0 Seftings\Administstor Deskiopimilan pH
Total 8314 3088, noo ethanol\milan\femperaturelfenp 50)
Reten. Time Ara Height Area
Result Table (Uncal - C\Documents and [T”"] -TN 3 [IT Il"r- [-"Ib-
Setfings\AdministretorDeskdopimilan pH 1 1.020 4089 1.202 100.0
ethanolimilan\temperaturefemp 30) .
Reten. Time Arza Height Arza : Total : i.':'adi 1'2D25 100.0
[min] [mV._5] | [mV] | [%]
1 0.873! 37.140: B.622 100.0
i Total ! 37.140 g.622! 100.0

Result Table (Uncal - C\Documents and
Seftings\Admini strmton Desktopimilan pH
ethanolimilanitenperaturelitenp 35 -

Reten. Time Area Height Area
[min] [mV.] [m\] [%]
I 0.007 ! 252323 5.500 100.0
Total 25323} 5.580} 100.0
CONCLUSION

This research has been carried out in order toysm@&io-ethanol from ligno-cellulolytic wastes bsing
cellulolytic fungi like Trichoderma spTrichoderma sp fungi obtained from the soil sample were able to
successfully degrade the lingo-cellulolytic wadeproduce bio-ethanol. Upon performing optimizatio
studies, the production of bio-ethanol is maximurptd 6 and atemperature 30°C. Higher yield bio-
ethanol was obtained from tlseigarcane bagasse 51.15 %ompare to rest of the waste used in this
study.

Fungal cultures having the potential to degradtuloslic materials were identified in this study.€EBe
cultures can be used to hydrolyze the pretreaggabicellulytic waste material for the productionBib-
ethanol which can be used as an alternative tdepketing fossil fuels.
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