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ABSTRACT

In this study an attempt was made to characterfme lignolytic fungi against various growth condit& The
decayed sawdust sample was collected and screendigrfolytic fungi using Malt extract medium coimiag of
tannic acid as lignin equivalent. Seven fungalases such as and Trichoderma spp, Penicilliurp, #spergillus
niger, Botrytis spp, Rhizopus spp, Aspergillus ifiatus and Cladosporium spp2 were selected basetheir
solubilization index against tannic acid. All thaselates were further characterized for their &itti to degrade
lignin analogue i.e., tannic acid with various gritmconditions such as concentration of tannic agid5, 0.50,
0.75, 1.0 and 1.25%) different temperature (28°C,GBand 45°C) and various pH ( acidic, neutral aal#aline)
conditions. The bacterial isolates such as Pemicill spp, Aspergillus niger, Aspergillus fumigatuand
Trichoderma spp were showed the better lignolgtitivity at a concentration of 1.0 percent tanniddain the
acidic (pH 6.0) and neutral (pH 7.0) conditions33°C.
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INTRODUCTION

Lignin is the second most abundant biological niaken the planet, exceeded only by cellulose asibellulose,

and comprises 15-25% of the dry weight of woodynfdg[1,2]. The percentage of lignin content in coonm
agricultural residues such as hardwood stems (¥8)250ftwood stems (25-35%), nut shells (30-40%asses (
10-30 %) and corn cobs (15%) was studied by [3]ndture, many diverse group of microorganism ate &b

degrade lignin rich biomass. Cellulolytic and ligyiw fungus are mainly involved to convert agricual waste,

kitchen wastes and all other organic wastes intdent rich compost by the activity of their degregienzymes like

laccase [4]. Some genus of fungi suctCasietomium, Fusarium, Rhizoctonia, Cylindrocarpbrichoderma and
Candidaare able to degrade tannic compounds [5]. Hemd¢ee present study, an attempt was made to sergkn
characterize lignolytic fungi isolated from decaeavdust.

MATERIALS AND METHODS

The decayed sawdust sample was collected fromuhgihg yard near sawdust industry, Thenkarai Plkulgan,
Theni (District), Tamil Nadu, India. The samplesrevecollected at four different spots randomly arented
uniformly. All the samples were transported asepiffco the laboratory, Department of Biology, Ghigtam Rural
Institute — Deemed University, Gandhigram for entatieg total microbial population using standardégqadures
[6,7].
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Screening for lignolytic activity

Thirteen fungal isolates were further screenedlifprolytic activity by standard procedures [8]. AHle thirteen
fungal strains were separately inoculated in thét extract medium supplemented with tannic acicsasrce of
lignin and as selective agent to check the orgasisecreat polyphenol peroxidase. All the inoculghtates were
incubated at 28°C for 10 d and observed for zordezfrance with brown color development aroundctiieny as a
positive indication for polyphenol peroxidase aityivBased on the results exhibited by the isolateshe selective
medium, only seven fungal isolates were selectefufther characterization.

The results were expressed in terms of Solubitimatndex (SI) and they were measured using thioviahg
formula [9]:

Sl = Colony diameter + Halozone diameter / Coloiayrieter

Identification of lignolytic fungal isolates

Seven fungal isolates were selected based ongbieibilization index for lignolytic activity and éhtified based on
their macroscopic culture characteristics, i.enghl colony growth in Rose Bengal agar medium argtascopic
characteristics such as hyphal and reproductivetstres after staining with lactophenol cotton HiL@11,12].

Characterization of selected lignolytic fungi

The seven selected lignolytic fungal isolates weharacterized by growing them in media with diffdgre
environmental conditions by the standard procefil8¢ Malt extract medium was prepared with varidugfered
solutions, using acetate buffer (pH 6.0) and phaspbuffer (pH 7.0) and tris-Hcl buffer (pH 8.0hé medium of
each pH was supplemented with increasing concémgabf tannic acid (source of lignin) i.e., 0.8550, 0.75, 1.0
and 1.25 percent. The media were sterilized andséven selected fungal were separately inoculdtkdn the
inoculated plates were incubated in different sgtearious temperature such as 28°C, 37°C afi@.4bhe growth
performances of the seven fungal strains were wbdein all the growth conditions on 7d and the ltsswere
recorded.

RESULTS

Screening of lignolytic activity

Thirteen different fungal isolates were selectesirfrthe culture medium based on their abundance trewd
followed by all these isolates were screened fpndlytic activity using Malt extract medium supplemted with
tannic acid. The fungal isolates shown better ligmo activity through the formation of brown colaround the
colonies and their solubilization index are presdnh Table 1.

Table 1: List of fungal isolates and their Slubilization Index (SI) in malt extract agar supplemented with tannic acid (1%) on

1o0d

Isolate code| Name of the Fungal IsolateSolubilization Index (SI) (%)
LFIS-1 Trichoderma spg 49.18+0.0

LFIS -2 Penicillium spp 55.33+0.01

LFIS -3 Aspergillus niger 52.55 +0.02

LFIS -4 Botrytis spp 43.23 +0.10
LFIS-5 Rhizopusspp 46.70 £ 0.07
LFIS-6 Aspergillus fumigatus 57.96 £ 0.02
LFIS-7 Cladosporiumsppz 41.80 £0.0

Values are mean of three replicates + Standard rerro
LFIS = Lignolytic Fungal Isolates

Identification of efficient lignolytic fungi
Based on the lignolytic activity and their solubdtion index seven fungal isolates were selectetlidentified
through as shown in Table 2.

91
Pelagia Research Library



Mahalingam P. U. and Maruthamalai Rasi R. P. Euro. J. Exp. Bio., 2014, 4(5):

Table 2: The Morphological characteristics of sevelignolytic fungal isolates

Isolate Macroscopic Microscopic characteristics Name of the Fungal
code (Culture characteristics) (Morphological and Reproductive features) isolates

. .| Septate hyaline hyphae.
Dark green color colonies WIth Conidiophores which are hyaline, branched phialides | Trichodermaspp

LFIS -1 needle shaped structures
p hyaline, flask - shaped and inflated at the base.
LFIS—2 | Greenish colonies with radiated rijg  Reedly branched conidiospores of long chains orndin| Penicillium spp
LFIS -3 Large cottony colony with ScatteredCOnidia with spherical spores Aspergillus niger
blackspore
. . Septate hyphae. Irregularly branched conidiosphatasters .
LFIS -4 | Grey, fluffy and greenish colonies of grape - like conidial head. Botrytis spp
LFIS —5 | White cottony colonies Sporangiosporeshiwi spherical shaped sporangium Rhizopusspp
LFIS—6 | Greenish colony Septate mycelium with darm and elongated spores Aspergillus fumigates
LFIS-7 | Olive green to bron Septate, conidiospore, conidia mostly globose bgklbose | Cladosporium sppz

LFIS- Lignolytic Fungal Isolates

Characterization of selected lignolytic fungi

The observations on the growth performance of thers selected lignolytic fungi in the acidic (pH0)%.neutral
(pH 7.0) and alkaline (pH 8.0) conditions with vars concentrations of tannic acid at three diffetemperatures
are given in Tables 5, 6 and 7. The growth perforoe varied for various bacteria in different concations of
tannic acid, temperatures and pH. Among the fuigglhtes,Penicillium spp, Aspergillus niger, Aspergillus
fumigatus and Trichoderma spp showed good growth performance af@8with 1.0 percent tannic acid in the
acidic (pH 6.0) and in the neutral (pH 7.0) corafis (Tables 3 and 4).

Table 3: Growth performance of the seven selectejholytic fungi grown in Malt extract agar medium containing various
concentrations of tannic acid at three different tenperatures in acidic condition (pH 6.0) on 10d

Diameter of fungal growth (cm
S|
Growth Tannic acid concentration & a & g >
temperature @ g | 2 2
0 (%) s | & | € o E
(©) £ = %) S| F| o | 2
s | 3|22 %]2]8
513 2|£]8|%|8
S| §5|g|8|c| g8
= o < m o < @)
0.25 14| 18] 16/ 1.3 14 19 11
0.50 17| 20| 18 115 b5 o2 13
28 0.75 18] 21| 19 1.7 1.4 28 14
1.00 19| 23| 21 18 17 24 1f7
1.2¢ 17 | 1€ |17 | 1€ | 1€ | 2C | 1.2
0.28 1.z g 211Cc| 1214|089
37 0.50 13| 15| 14 1.2 1. 16 10
0.75 14 16| 16 13 1% 1y 12
1.00 15| 19| 17 .9 1.4 1.8 151
1.25 12| 15/ 14 13 14 16 10
0.28 NG | NG | NG | NG | NG | NG | NG
0.5C NG | NG | NG | NG | NG | NG | NG
47 0.75 NG| NG| NG| NG| NG| NG N@g
1.00 NG| NG| NG| NG| NG| NG NG
1.25 NG| NG| NG| NG| NG| NG N@g
NG - No Growth
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Table 4: Growth performance of the seven selemd lignolytic fungi grown in Malt extract agar medium containing various
concentrations of tannic acid at three differentémperatures in neutral condition (pH 7.0) on 10d

Diameter of fungal growth (cm
Growth % S
Tannic acid concentration & a = g >
temperature| @ S| = 2
0 (%) @ w < =3 €
(°C) c i (=% aQ " 3
& £ 3 o 7] 5 =
(] ] = ] 2] = Q
S| 2|e2|23|D| @
o o s ] b o
S|5| 3|52 5]|z
= [ < m o < (@)
0.25 13| 16| 14 12 1. 1.f 08
0.5C El 1€ 1€ | 13| 14] 1€ | 1.C
o8 0.7¢ 1€ 2C 17|14 |15 | 2C]| 1.z
1.00 17| 21| 19 14 1.6 2p 14
1.25 15| 17| 15 14 14 18 151
0.25 1.0| 12| 12/ 09 11 1p 0J
37 0.50 1.1 14| 13 1.1 12 14 0J7
0.7 1.2 | 18|14 ] 12 | 1.3 | 1.5 | 0.
1.0C 141 17| 1€ 2118 1€] 1C
1.25 11 14| 13 12 1. 18 151
0.25 NG| NG| NG| NG| NG| NG N@g
0.50 NG| NG| NG| NG| NG| NG NQg
47 0.75 NG| NG| NG| NG| NG| NG N@g
1.00 NG| NG| NG| NG| NG| NG NQg
1.2¢ NG | NG | NG | NG | NG | NG | NG
NG - No Growth

Table 5: Growth performance of the seven selectewjholytic fungi grown in Malt extract agar medium containing various
concentrations of tannic acid at three different tenperatures in alkaline condition (pH 8.0) on 10d

Diameter of fungal growth (cm
LR
Growth Tannic acid concentration & o =) § 73
temperature @ o = 2 c
0 (%) © @ a o 5
(C) £ IS 2} Q @ o =
@ = = 0 a 2 S
= = > = o
Bl 5| 2|E€|g| 2|9
= = [} P [}
S5 |5|8|2|8]|8
= o < @ o < (@)
0.25 1.1] 14| 120 09 1 15 009
0.50 1.3 1.6| 1.4 1.1 1.1 1.7 10
28 0.75 1.5 1.8| 1.6 1.3 1.4 19 1)1
1.00 16| 19| 17 14 1% 2p 13
1.25 14| 15| 1.3 1.1 1.2 1.6 10
0.25 09| 11 11 09 1 1p 08
37 0.50 10| 13| 12 19 11 14 10
0.75 1.2 1.4| 1.3 1.1 1.2 1.5 09
1.00 1.3 1.6| 1.5 1.3 1.4 16 12
1.25 1.1 13| 12/ 11 12 14 11
0.25 NG| NG| NG| NG| NG| NG NG
0.50 NG| NG| NG| NG| NG| NG NG
47 0.75 NG| NG| NG| NG| NG| NG NG
1.00 NG| NG| NG| NG| NG| NG NG
1.25 NG| NG| NG| NG| NG| NG NG
NG - No Growth
DISCUSSION

In general diverse fungal groups in the environnaatcapable of degrading lingo-cellulosic richaomig substrate

into a simplest nutrient form. Hence an attempt wesle toscreen and characterize of efficient lignolytic gun

isolated from decayed sawdust. Thirteen fungalrsérwere isolated from decayed sawdust and aherh were
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screened for lignolytic activity using Malt extraoiedium supplemented with tannic acid. The wildetyd fungal
strains which have lignolytic activity were isoldtéom different animal dung manure soils [14]. Amgcthirteen
fungal strains screened only seven bacterial isplahowed lignolytic activity and their solubiliat index was
calculated (Table 1). All the seven lignolytic fahgsolates were identified based on microscopit macroscopic
characteristics (Table 2). The efficacy of varidusgi for their ligno-cellulolytic activity for regcling the
sericultural waste [15]. In the present study, masi growth conditions such as pH, substrate coretént and
temperature for the growth of lignin degrading ra@mganisms were optimized and the results are shiowiables
3, 4 and 5. [13] isolated lignin degrading fungcistasPenicillium spp Fusariumspp and Aspergilluspp from
termite gut and partially characterized their gtowarameter against different pH condition sucptst, 7 and 8.
In this study the results revealed that the grqvettiormance differ from among the different isetat From among
the selected fundPenicillium spp,Aspergillus niger, Aspergillus fumigatusnd Trichodermaspp showed good
growth performance at 28 with 1.0 percent tannic acid in the acidic (pH)5and neutral (pH 7.0) conditions
(Tables 3 and 4) . Similar results were observedniarofungi such asPenicillium chrysogenum, Fusarium
oxysporumandFusarium solan[16].

CONCLUSION

Seven fungal strains such @schoderma spp, Penicillium spp, Aspergillus niger, Botrytispp Rhizopusspp

Aspergillus fumigatusand Cladosporiumspp2 isolated from decayed sawdust showed begeolytic activity
against different growth conditions such as temoeea pH and substrate concentration. Hence theganisms
could be used commercially in the rapid degradatiblignolytic rich waste material into nutrienchi biomanure
for agricultural practice in Rural India.
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