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ABSTRACT
Biosorption oftriphenylmethane dye malachite green (4ppm, 7ppm and 1Oppm) was assessed using 9
species ofcoprophilous fungi isolated from cow, horse, elephant, goat and camel dung. Rhizopusstolonifer
and Mucor racemosus were found to the most promising species. The efficiency offungi decreased at
higher concentration ofdye.

INTRODUCTION

Dye decolorization using fungi has been studied extensively
(Martins et al. 2001, Mc Mullan et al. 2001). Soil borne
fungi and wood rotting fungi have gained much attention in
recent researches for degradation ofsynthetic dyes (Abedin
2008, Pant andAdholeya 2007). Fungal cellulose biosorps
dyes (Lynd et al. 2002). The role ofcoprophilous fungi in
remediation has remained un-noticed. Coprophilous fungi
present in animal dung are saprophytic in nature (Richardson
2001, 2002). The easy availability of dung samples and
cheap methodologyofdecolorization ofdye provides abetter
approach to use this technique. Coprophilous fungal species
isolated from dung ofherbivores viz. cow, goat, camel, horse
and elephant were used in the present study to decolorize
malachite green (MG) dye. The most potential fungal species
will be identified.

MATERIALS AND METHODS

Dung samples ofCow, Horse, Elephant, Goat and Camel
were collected from following localities in Jaipur.

1. Cow dung sample: collected from cowshed at Patrakar
Colony,VT. Road, Jaipur

2. Elephant dung sample: collected from tourist track in
Amer, Jaipur

3. Horse dung sample: collected from a stable near Polo
ground, Rambagh circle, Jaipur

4. Goat dung sample: collected from owner ofgoats at Moti
Dungri Road, Jaipur

5. Camel dung sample: collected from owner ofCamel at
Gopalpura Bye Pass Road, Jaipur

The samples collected by spatula in sterilized polythene bags
were immediatelybrought to the laboratory. 1g dung sample
was mixed thoroughly in 10mL of distilled water. The

suspension (1m1) inoculated in melted PDAfilled in test tube
was stirred and then poured in petriplate which was rotated
for mixing. This method was used for all the five types of
dung samples. Petriplate (with PDA) without inoculation
served as control.

All petriplates were incubated at 30°C. Colonies initiated
after 3-4 days ofinoculation developed after 10 days. These
were identifiedusing slide preparation and microscopic study.
Their morphological details were compared with literatures.
The permanent slides were prepared and sent to CSIR, New
Delhi for final identification. Pure cultules ofcoprophilous
fungal species were prepared in PDA slants.

For dye decolorisation experiment, malachite green (MG)
dye in powder form was utilized. The concentration ofMG
dye (ppm) was determined in the effluent of3 textile dye
industries ofSanganer. These concentrations were used in
screening experiment for decolourisation by coprophilous
fungal spp. PDA medium prepared adding MG dye powder
was poured in pteriplates. Coprophilous fungal spp. was
streaked onPDAcontaining platewith adefmite concentration
ofMG (ppm). These plates were incubated at 30°C. Number
ofdays required for decolorization was recorded.

RESULTS

Five herbivores selected for the collection ofdung samples
were; cow (Bos primigenius indicus) , horse (Equus
caballus) , goat (Capra hircus), camel (Camelus
dromidarus) and elephant (Elephas maximus). Atotal of9
coprophilous fungal species were isolated from these dung
samples. The cowdung sample had maximum number of
coprophilous fungi (8) followed by horse dung sample (6).
Minimumnumberofcoprophilous fungi was found inelephant
dung sample (3). The coprophilous fungal spp. were Rhizopus
stolonifer, Mucor racemosus, Oidiodendron grieseum,
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Geotrichum candidum, Phoma betae, Chaetomium was recorded by calculating number ofdays and total color
globosum, Microascus cinereus, Chrysosporium tropicum biosorption leading to transparency in media.
and Scopulariopsis brevicaulis. Certain species were
specifically found in particular dung sample onlywhile some Rhizopus stolonifer was found to be fast decoloriser of4ppm
were common to maximum herbivore dung samples MG followed by Mucor racemosus. Biosorption ofdye was
(Table 1). fastest and media turned transparent only in 3 days in case
Screening experiment ofRhizopus stolonifer, while it took 5 days in case ofMucor
Three different concentrations ofMG were maintained in racemosus. The performance ofother coprophilous fungi
PDAmedium viz. 4ppm, 7ppm and 10ppm. This means dye was slow (Table 2).The decolorization percentage of4 ppm
concentrations were taken as 4mg/L, 7mg/L and 10mg/L of MG was also evaluated for all the fungal spp. on the 12th

water in PDA. PDA color varied according to MG dye day. Rhizopus stolonifer and Mucor racemosus attaining
concentration. It was bright green at 4ppm, average green more than 95% decolorisation were the most efficient dye
at 7ppm and dark green at 10 ppm. The decolorisation time decolorizing fungi (Table 3).

Table 1. Occurrence ofcoprophilous fungal species in dung samples.

Rhizopus Mucor Oidio-
dendron

Chaeto Micro Chryso
-mium -ascus sporium

S. Dung
no. sample

1. Cow

2. Horse

3. Camel

4. Goat

5. Elep-
hant

+

+

+

+

+

+

+

+

Geo
trichum

+

+

Phoma

+

+

+

+

+

+

+

+

+

+

+

+

+

Scopula
-riopsis

+

+

+

Table 2. Period (in days) required for maximum decolorisation of4ppm MG

Fungal Rhizopus Mucor
spp.

Oidio
dendron

Geo
trichum

Phoma C haeto
mium

Micro
-ascus

Chryso
sporium

Scopu la
riopsis

Days 3 5 6 8 11 10 12 9 8

Table 3. Percent decolorization of4 ppm MG after 12th day
ofinoculation.

Fungal spec ie s
Rhizopus stolonifer
Mucor racemosus
Oidiodendron griesium
Geotrichum candidum
Phoma betae
Chaetomium globosum
Microascus cinereus
Chrysosporium tropicum
Scopulariopsis bravicaulis

% decolorization
98.45
96.56
80.67
70.56
50.90
60.89
42.50
67.43
70.45

The rate ofdye decourisation declined athigher concentrations
(Table 4, 6).
The decolorization potential offungal spp. was evaluated on
20th day for 7 ppm MG. Rhizopus stolonifer and Mucor
racemosus were again the best performer though they took
longer period (Table 4, 5).
At 10 ppm concentration ofdye, Rhizopus stolonifer was
again the fastest decolouriser as compared to other
coprophilous spp. (Table 7).



FUNGI FOR DECOLORIZATION

Table 4. Period (in days) required for maximum decolorisation of7ppm MG

85

Fungal
spp

Days

Rhizopus Mucor

5 9

Oidio
dendron

10

Geo
trichum

14

Phoma C haeto Micro- Chryso-
-mium ascus sporium

18 19 20 15

Scopula
-riopsis

15

Table 5. Percent decolorization of 7 ppm MG by Table 7. Percent decolorization of 10 ppm MG by
coprophilous fungal spp. after 20th day ofinoculation. coprophilous fungal spp. after 25th day ofinoculation.

Fungal species Decolorization (%)

R. stoloniftr 95.43

Mucor racemosus 90.87

Oidiodendron griesium 75.65

Geotrichum candidum 62.98

Phoma betae 50.45

Chaetomium globosum 60.90

Microascus cine reus 38.98

Chrysosporium tropicum 65.22

Scopulariopsis bravicaulis 64.67

Fungal species Decolorization (%)

R. stoloniftr 95.43

Mucor racemosus 90.87

Oidiodendron griesium 75.65

Geotrichum candidum 62.98

Phoma betae 50.45

Chaetomium globosum 60.90

Microascus cine reus 38.98

Chrysosporium tropicum 65.22

Scopulariopsis bravicaulis 64.67

Table 6. Period (in days) required for maximum decolorisation of1Oppm MG

Fungal Rhizopus Mucor Oidio- Geo- Phoma Chaeto- Micro- Chryso- Scopula-
spp. dendron trichum mium ascus sporium riopsis

Days 9 15 20 Very Very Very slow Very Very Very
slow slow slow slow slow

DISCUSSION

Dye decourisation was found to be species specific. A
particular fungal species decolorizing faster remained so even
when dye concentration was increased upto certain limit.
Rhizopus stolonifer always stood best decoloriser. During
present study, Rhizopus stolonifer decolourised MG dye
efficiently at 4ppm, 7ppm and 10 ppm. It can be inferred
that varied concentration ranging from 1ppm to 10 ppm can
be easily decolorised byR. stolonifer. Present study suggests
that low concentrations ofMG (1ppm to 4ppm) can be easily
decolourised within 3 days. The concentrations ranging from
5ppm to 7ppm can be decolourised within 5days and higher
concentrations between 8ppm to 10 ppm within 9 days.

The second potential decoloriser was Mucor racemosus
which was also able to decolorize MG at varied
concentrations (4ppm to 10ppm). The lower concentrations
ofMG (1ppm to 4ppm) can be easily decolorized within 5

days; 5ppm to 7ppm within 9 days and still higher
concentrations (8ppm to 10 ppm) within 15 days. Thus,
Mucor racemosus is the second most efficient coprophilous
spp. The biosorption ofdyes using coprophilous fungi is a
cost effective process suitable for treating dye wastewater
oftextile industries.
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