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ABSTRACT

This study was aimed to screen the lignocellulolytic ability of selected fungi under laboratory
conditions. In presence of lignin and hemicellulose will reduce the activity of cellulase. Wild type
fungal strains which have cellulolytic activity along with lignolytic activity, hemicellulolytic
activity, were isolated from different animal dung manure soils collected from Si Venkateswara
Go Sanmrakshanasaala, Tirupati. All starins were studied by cultural morphological
characteristics and microscopic examinations. Seventy fungal strains were isolated and among
which ten isolates found to have lingocellulolytic activity. The isolates namely Trichoderma,
Aspergillus, Penicillum, Altrernaria, were found to be highly lingocellulolytic compared to the
rest. This study showed that the fungal isolates with appreciable hydrolytic zones have good
hydrolytic property of lignocellul oses.

Key words: Isolation and screening, Lignocellulolytic propestii Fungi, Dairy manure,
Cellulase activity.

INTRODUCTION

Lignocellulose is the major structural componentvobdy plants and non-woody plants such as
grass and represents a major source of renewab#@nior matter. Lignocellulose consists of
lignin, hemicellulose and cellulose, (Fengel andg@reer, 1989; Eaton and Hale, 1993).
Cellulases and hemicellulases have numerous apphsaand biotechnological potential for
various industries including chemicals, fuel, fobdewery and wine, animal feed, textile and
laundry, pulp and paper and agriculture (Wong amadd&r, 1992a,b;Bhat, 2000; Sun and
Cheng, 2002; Beauchemaet al., 2001, 2003). The saccharification process dulmse waste
relies on participation of cellulolytic organismsdatheir cellulase enzymes (Beguin and Aubert,
1994; Singh and Hayashi, 1994; Lymt al 2002).The hydrolysis of the lingocelluloses to
fermentable sugars seems to be the main reasothdohigh producing cost of cellulolytic
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enzymes from lignocellulosic wastes. The preserfckgnin in cellulosic substrates and the
crystalline nature of cellulose make it in accedssito cellulose. Successful utilization of
cellulosic materials as renewable carbon sourcesdependent on the development of
economically feasible process technologies forutdke production, and for the enzymatic
hydrolysis of cellulosic materials to low moleculaeight products such as mono saccharides.
Plate assays are powerful tools used in screeningi ffor lignocellulose degrading enzyme
production. Such tests give a positive or negatiication of enzyme production. They are
particularly useful in screening large numbers wfdal isolates for several classes of enzyme,
where definitive quantitative data are not requirétle reagents required are all commonly
available and relatively inexpensive. Cellulasesvehébeen essentially utilized for the
improvement of nutritional values of animal feeddahence the hyper producing species
screened for cellulases can be utilized for entthhige stock Production. The conversion of
cellulosic mass to fermentable sugars through badyst cellulase derived from cellulolytic
organisms has been suggested as a feasible pragssfers potential to reduce use of fossil
fuels and reduce environmental pollution.

MATERIALS AND METHODS

Sample collection:

Samples of Domestic and Wild animal dung manurés aow, horse, elephant, and camel)
collected from Sri Venkateswara Go Samrakshanasaalapati, Chittoor District, of Andhra
Pradesh, India. Soil samples were air dried ancdithoroughly to increase homogeneity.

Biological Characters:

Micro flora of manure soil such as fungal populatovere enumerated by taking 1gm of soil
and serially diluted up to 0to 10* with sterilized distilled water. Diluted suspenssoof 0.1ml
samples were plated and spread over Czapek doxnag@dium. The plates were incubated for
7days at room temperature. After incubation col®rippeared on the Czapek-Dox agar surface
were counted by colony counter, and the colony fiegnunits (CFU/g) were calculatddable

1).

Microorganisms:

Four wild type strains ofAspergillus sp, four Trichoderma sp., one Penicillum sp., andone
Alternaria sp., were isolated from animal dung manure soils tk& dung, horse dung, camel
dung, deer dung, elephant dung, and maintained>@ndfants and stored af @.

Isolation of cellulolytic fungi:

Different animal dung manure soil samples wereectdd locally in Sri Go Samrakshanasaala,

Tirupati. For the purpose of study potato dextragar, Czapeck-Dox agar was used. At the set
on set, the agar medium was sterilized using aockaue. The prepared medium was poured in
sterile petriplates. The collected animal dung mesuwvere subjected to serial dilutions and

pleated on to sterile medium. With appropriate gabs to observe growth as well as substrate
utilization by fungi with lignocellulolytic propeigs.
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The following qualitative methods were adopted telest the lignocellulase producing
microorganisms:

a) Cellulose agar clearance :

The medium supplemented with 1% phosphoric acidlewaellulose with Mandel’s medium
was used for cellulase agar clearance. Incorparatiahe cellulose in to solid agar media results
in an opaque substrate due to insolubility of de#la. Clearance indicates cellulolysis. The
diameter of the zone was measufedjure 1).

b) Dye staining of carboxymethyl cellulose agar :

Czapek Dox medium incorporated with 1% carboxymietkilulose was used to grow the fungal
isolates. The plates were stained with 1% Congsohation followed by neutralization with 1M
NacCl solution. Formation of yellow color halo zoamund the colony after flooding with 1%
Congo red solution and washed with 1M NaCl confuirtiee production of cellulase. (Figure 2).

c) Dye staining of xylan agar :

The medium is supplemented with 1% Xylan (brichwoddhe plates were inoculated with the
fungus and flooded with iodine stain containing iditine crystals, 2% potassium iodine. Based
on the clearing zone the xylanase producing orgaisere screened. Xylan degradation around
the colonies appeared as a yellow- opaque areaxsigai blue/reddish purple colour for
undegraded xylan. (Figure 3)..

d) Bavendamm test:

The cellulolytic fungal isolates were grown on doliME (Lignin modified enzyme) medium
incorporated with 2ml of 20% glucose and 1ml of tnic acid. The plates were observed for
browning of the media due to polyphenoloxidasevdgtiBased on the browning of the media,
this is the test used to detect lignin modifiedyenegs (LME) (Figure 4). The fungal isolates
which are positive for the above preliminary an@lgative screening methods were considered
as potent cellulolytic strains and further used doeyme production to select hyper producing
strains.

Growth, production and detection of cellulase enzym activity:

The fermentation media used was Mary Mandeligeral salts solution and it was used along
with different carbon and nitrogen sources. The iomadcontained the following (per L)
Cellulose,10g ; Peptone,1g ; (NH4)2S04, 1.4g ; KB2P2g ; CaCl2, 0.3g ; MgS04.7H20, 0.3g
; Urea, 0.3¢g ; *trace metal solution 1 ml (2.5g ©450.98g MnSO4.H20 ; 1.76g ZnS0O4.H20 ;
1.83g CoCI2.6H20 dissolved in 495ml of distilledteraand 5ml of conc. HCI), 1ml ; pH 4.8
(Jeffries, 1996).

All the media mentioned above were prepared seggrand dispensed into conical flasks. They
were sterilized in the autoclave at 121°C for 1mutes. Mineral salts glucose medium was
prepared and approximately 2.8%1€pores/cells of each culture were inoculated 286 ml
flasks containing 50 ml of medium each. The spooedls were counted using a Neubauer
counting chamber. The flasks were incubated fon@@'s at 29+1°C on a Gallenkamp (England)
rotary shaker at 250rpm to develop the inoculunmi@as were withdrawn from the culture at 5-
day and the supernatant that resulted followingrdagation at 3000 rpm for 15 minutes to
remove solids, were assayed.
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Total cellulase activity in the culture filtrate svdetermined according to the method of Mandels
et al. (1976). Aliquots of appropriately dilutedltcue filtrate as enzyme source was added to
Whatman No.1 filter paper strip (1 X 6 cm; 50mghersed in one millilitre of 0.05 M sodium
citrate buffer of pH 5.0. After incubation at 50%6r 1 h, the reducing sugar released was
estimated by dinitrosalicylic acid (DNS) method [l&li, 1959). One unit of filter paper (FPU)
activity was defined as the amount of enzyme re@lgatmole of reducing sugar from filter
paper per ml per min.

RESULTS
The cellulolytic fungi were screened from divesseirces of samples for cellulase production a
total of 70 fungal spp. were isolated from marsamples, the colony forming units per gram of

sample (CFU/g) were calculated (Table 1).

Table 1: Total Fungal count from different sourcesof samples.

S. No. Sample Total fungal population Ab/g. | % of Cellulase Positivity
1. Domestic animal dung manufe 3.65XH0 23.07%
2. Wild animal dung manure 3.2X19 33.33%

The isolated strains were carefully identified bgrpghological Characteristics include color of
the colony and growth pattern studies. Some ofnfegoscopic characteristics examined under
the microscope include spore formation and color.

The isolated fungi were selected by several scngemethods by plate assay, to evaluate the
lignocellulolytic properties like cellulolytic, xgholytic, and polyphenoloxidase activity and
diameter of hydrolysis zones were measured. Amdhguiigal spp only ten strains consists of
Aspergillus sp., Trichoderma sp. Possessindignocellulolytic properties were selected for
enzyme production. They were named as HMCD1 to HMICDAIl ten isolate posses
lignocellulolytic activitity among them HMCD 2spergillus sp and HMCDS8Trichoderma sp.
were showed the highest diameter of clearing zonpkate assays (Figure: 1 to 4), with the total
cellulolytic activity 3.891U, 3.88 U respectively (Table 2 and Figure 5).

a) Cellulose agar clearance

Figure 1: positive strain (left) of Trichoderma sp. showing cellulose clearance in the Mandel's miean,
negative strain (right) of Trichoderma sp. without cellulose clearance.
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b) Dye staining of carboxymethyl cellulose agar

- L :"\ \“

- W i
Figure 2: positive strain (left) of Aspergillus niger showing clearing zone, negative strain (right) ofAspergillus
niger without any characteristic observation for CMCaseactivity.

c) Dye staining of xylan agar :

Figure 3: positive strain (left) of Aspergillus niger showing a clear zone against deep violet back gnod
negative strain (right) of Aspergillus niger without any characteristic observation for xylanae activity.

d) Bavendamm test :

Figure 4: Positive strain (left) of Trichoderma sp showing the browning of the medium results the
polyphenoloxidase activity, negative strain (right)Trichoderma sp without browning of the media.
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Table 2: lignocellulolytic activity of selected fugal strains

Strain no Diameter of zone(mm) Bavendamm test Cellase activity
1% Cellulose | 1% CMC | 1% Xylan (IU/ml)
HMCD 1 Aspergillus sp. 25 37 18 Positive 1.77
HMCD 2 Aspergillus sp. 40 42 38 Positive 3.89
HMCD3 Trichoderma sp. 28 24 26 Positive 1.98
HMCD4 Penicillium sp. 22 26 16 Positive 1.29
HMCDS5 Aspergillus sp. 18 20 14 Positive 1.20
HMCD6 Aspergillus sp. 21 38 27 Positive 1.93
HMCD7 Trichoderma sp. 24 16 22 Positive 1.36
HMCDS8 Trichoderma sp. 52 48 42 Positive 3.88
HMCD9 Penicillium sp. 29 22 16 Positive 1.29
HMCD10Alternaria sp. 13 19 18 Positive 1.22
g 2] Cellulase activity
S 3.5 -
= 37
‘g’ 2.5
k= 2 4
o 15
E 1
s 05
0 |
K R K R =R K R R K
e}'§ e}%@% bé&(b -&'\‘Q@ & i e}‘\\\& b"‘&@ &‘é@ .<'>\“‘§ e
3 ¢ & & & & & &
\v? ,Lv’? & ? P A A P o2 Q@
S & P & @(9 é\@ 65\ &% QIS’Q &
& RO R RO
Fungal isolates

A diverse spectrum of lignocellulolytic microorganis, mainly fungi (Baldrian and Gabiriel,
1995) and bacteria (McCarft987; Zimmermann, 1990; Vicuna, 1988)
have been isolated and identified over the yeadstlis list still continues to grow rapidly. In
lected the dairy dung manutbeasource of fungi as the ruminants have
the ability to degrade the cellulose but not tigmilh. Where the animal dung contain partial or

2003; Falcon et al.,

this study we had se

Figure 5. Cellulolytic activity of selected fungaktrains.

DISCUSSION

non-degraded cellulose after digestion of animadl &mgh content of lignin. The lignin

presented in the dung will be degraded by themsmitoorganisms and make it into manure soil.
The course of fungal lignocelluloses degradatiomisst readily observable in intact dead
organic matter which, despite its complex ultrauctinre, is actually the simplest and best
characterized form of litter. Fungi which were aetagainst cellulose and other insoluble fibers
were collected (Mandels and Sternberg, 1976). r€kalts showed the fungal isolates which
have the ability to degrade lignin, hemicellulos#siultaneously posses higher cellulolytic
r content of lignin will bloskhe activity of cellulose. Endoglucanase

activity, where highe
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activity was reported by Boyce and Walsh (2007)Riaizomucor mehei and Moriaet al. (1984)
showed thatcuninnghamella sp. did not show any cellulolytic activity when culéal on
medium containing ligninT. reesei might be a good producer of hemi-and cellulolytizyanes
but is unable to degrade lignin.

The exact mechanism by which lignocelluloses israidgd enzymatically is still not fully
understood but significant advances have been nwadain insight into the microorganisms,
their lignocellulolytic genes and various enzymegoived in the process. In other study by
Darmawal and Gaur, 1991 observed that basal medantaining 1% rice straw yielded high
Fpase titres of 0.129 and 0.142 U/mbspergillus awamori andScerituyn rikfsuu, respectively.

In the present study, along with enzyme productionour part research work medium
amended with !% lignocellyulosic substrate had posdl HMCD 2Aspergillus sp @.891U) and
HMCDS8 Trichoderma sp. 8.88 1U) where the two fungal isolates showed higher abggzione

of lignocellulolytic screening assays.

CONCLUSION

Lignocellulosic wastes in the form of cellulose wathiis the most abundant renewable resources
in the biosphere have been shown to be used inptbduction of valuable products by
microorganisms specially fungi. According to cleane formation of cellulase enzyme activity,
ten wild type strains have been the cellulase predu Among these, HMCD Rspergillus sp
(3.891U) and HMCD8Trichoderma sp. .88 IU) were the best producer strain for cellulase in
the Mandal’'s medium supplemented with 1% cellulose.
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