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Abstract

Textile industries are vital components of improving the economy of a country. Neverthless they
contribute a major propotion to the category of environmental pollutants. Coloured dyes were
collected from select outlets of Madurai city and the native actinomycete was isolated . The dye
decolorisation capability of the native isolate was tested against a standard MTCC strain of
Phanerochate chrysosporium. The declourisation percentage of Streptomyces sp decreased as
the amount of dye effluent added to the media increased. Red dye reported 55% for 1ml of the
dye effluent and green dye reported 60%. This was reduced to 30% when 25ml of dye effluent
was added. The standard MTCC strain reported 79% and 42% respectively for the same amount .
The same trend was observed for the protein content also.
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Introduction

Textile dye industries use a huge volume of water of processing and discharge them as
effluents. They consume substantial volumes of water and chemicals for wet processing of
textiles. These chemicals are used for derizing, scouring, beaching, dyeing, printing and
finishing. They range from inorganic compounds and elements to polymers and organic
products. (1,2). The only thing in common is their ability to absorb light in the visible region.
Colour is the first contaminant to be recognized in waste water and has to be remarked before
discharging into water bodies or on land. The presence of very small amount of dye in water,
even less than 1 ppm is highly visible and affects the aesthetic merit, water transparency and gas
solubility in lake’s rivers and other water bodies (3).

Thus the textile industry, effluents are continuously being discharged directly into
surrounding agricultural lands without neutralization. Uncontrolled discharge of untreated
effluents from these industries on to the land may have profound influences on physic chemical
and biological properties and their by affect land fertility (4). Azo-dye constitutes the largest of
dyes used commercially in the textile industries. (5) Toxicity of azo-dye, especially Benzedrine
based dyes is well known particularly they are mutagenic, carcinogenic and allergic in nature.
Azo-dye have chromophoric a group as N=N which is the color forming component if dye stuff.
A very large number of dyes belonging to the azo class can be found in direct, acid, basic
mordant, disperse and reactive dyes.

Decolourisation techniques

To depollute the dye waste water, the physic — chemical methods, absorption, chemical
precipitation, flocculation, photolysis, chemical oxidation and reduction, electro chemical
treatment and ion — pair extraction Have proved to be costly and less effective (6).

Biological decolourisation

The treatment of textile waste water by purely biological process may be possible even without
the inclusion of other carbon sources, (eg) municipal waste water. This has been the subject of
intensive research in recent years. Many biological systems are available. Aerobic activated
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sludge (7). Aerobic — ananerobic packed bed reactors (8). Aerobic anaerobic sequential batch
(or) continuous — flow reactors (9). Anaerobic batch reactors (10).

Decolourisation capability of microbes
Bacteria

Numerous bacteria capable of dye decolourisation have been reported. Efforts to isolate
bacterial cultures capable of degrading azo dye started in the 1970s with reports on Bacillus
subtilis. (11) similar reports were also made on Bacillus cerus Pseudomonas and Aeromonas
(6,12 ) described a bacterial consortium capable of mineralizing the sulfonated azo dye mordant
yellow. Pseudomonas luteola grown well in media containing low glucose concentration (0.125)
and without N-source showed 95% colour removal within 5-6 days, under static incubation
process (12).

Fungi

Bio decolourisation of lignin containing pulp and paper waste water as measured by the
decrease in colour absorption using two basidiomycete fungi Phanerochaete chrysosporium and
Tinctoporia sp was reported as early as 1980 Since then Phanerochaete chrysosporium in
particular has been the subject of intensive research related to the degradation of a wide rgance
of recalcitrant xenobiotic compounds including azo dyes. Later several works were done
Phanerochate chrysosporium its capability and mechanism of decolourisation (13). A strain of
Trichoderma species was also shown to decolorize lignin containing plant effluent (14).
Myrothecium verrucaria was shown to have a very strong binding affinity to some azo dye which
were recoverable by extraction with methanol (16).
Actinomycete

Nutritionally the Streptomyces species are quite versatile. Growth factor requirements
are rare and a widely variety of carbon sources, sugars, alcohols, organic acids, amino acids and
some aromatic compounds can be utilized. Most isolates produce extra cellular hydrolytic
enzymes that permit utilization of polysaccharides (Starch, cellulose, hemicelluloses) proteins,
fats hydrocarbons, lignin, tannin or even rubber. Streptomyces spp can often be obtained by
spreading a soil dilutioj on an agar medium containing polymers such as casein and starch. A
single isolate may different carbon sources. (12) compared the efficiency of a soil Actinomycete
culture, Streptomyces chromofcesus to that of P.chrysoporium and reported that fungi
performed better than the Actinomycetes
Materials and methods.
Collection of soil sample

Dye amended soil samples were collected from the 4cm of the dye industry effluent soil.
The soil was store in polythene bags at 4°C.
Characterization of samples:

Native isolates were examined for colony morphology, pigmentation, cell shape and gram
reaction as per the standard procedures they include Gelatin hydrolysis, starch hydrolysis, Nitrate
reduction test, catalase test.

Methodology
Phanerochaete chrysoporium MTTC NO. 787 was obtained from IMTECH,
Chandigarh. It was sub-cultured in malt agar (2%) and used throughout the experiment. Spore

Copyright © 2013 SciResPub. IJOART



International Journal of Advancements in Research & Technology, Volume 2, Issue 11, November-2013 67
ISSN 2278-7763

inoculums was prepared by washing the spore of the fungus from 14 days old slants into 10ml of
sterile distilled water. Liquid cultures were maintained by inoculating 100l of spore suspension
in 10ml of basal medium (2% Malt extract broth)

Dye sample collection
The dye effluent samples were collected from a colour yarn, near sellur at Madurai city and
these samples were used for experiments.

Sample inoculation of dye effluent

100ml conical flasks containing the sterilized minimal synthetic media at a concentration of
49ml, 45ml,40ml,25ml,10ml and 5ml to this add a dye effluent sample was added with a
sterilization glass pipette making up the volume to 50ml. This was inoculated with the isolated
strains of Streptomyces spp (Broth culture containing beads) and Phanerochate chrysosporium
MTCC No 787 separately. The sets were incubated.
Estimation of protein
Lowry’s method

Reference observation were made on 7,14 and 21 days. The protein content was also
estimate before and after incubation by Lowery’s et al., method.
Decolorisation Percentage (4)

Decolourising activity expressed in terms of percent decolourisation were determined by
calculation the decrease in absorbance for red and green dye at 600nm and 40nm respectively.
Decolourisation activity was calculated according to the following formula

Aini-Afin

Where,

D = Decolourisation

Aini = Initial Absorbance

Avin = Final Absorbance
The samples were withdrawn at intervals, centrifuged at 10,000rpm for 5 min and the
supernatant was taken separately and its absorbance was made at 600nm and 540nm for red and
green dye effluent respectively.
Experimental Results

Investigations were carried out to find out the decolourization capacity of the

Streptomyces spp which was isolated from dye amended soil. Two dyes (Red and Green colour)
were selected, their effluent was inoculated with Streptomyces Spp. The decolourisarion
capacity of the Streptomyces spp was compared with Phanerochaete chrysosporium MTCC No
787
Identification of isolate

Streptomyces spp was isolated from dye amended soil and was characterized based on its
shape, colour, margin and elevation of the colony. Simple and differential staining was done to
confirm its shape and Gram’s reaction. Biochemical test were performed for the isolate and its
was found that, it was catalase positive and capable of nitrate reduction and utilize gelatin and
starch.
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Comparision between Streptomyces spp and Pharnerochaete chrysosporium MTCC No
787.
Decolourisation percentage
Green colour effluent

The decolourisation percentage was calculated a detailed in the methodology and was
tabulated. For the isolated Streptomyces spp the decolorisation was calculated after 7 days and
for the standard strain of Phanerochaete chrysoporium MTCC No 787, it was calculated after
7,12 and 21 days. It was found that the decolorisation percentage ranged from 8 to 60 for
Streptomyces spp. Lower the concentration of the dye higher the decolorisation. For a standard
strain of Phanerochate chrysoporium MTCC No 787 the decolorisation percentage ranged 12 to
85 on the whole. But for the whole 21 days the decolorisation percentage was maximum after 21
days. It was very low after 7 days. Both the organism exhibited slow decolorisation when the
concentration of the dye effluent increased in the media.

Estimation of protein
Streptomyces spp

The amount of protein was estimated both before and after incubation which in turn relate
to the extent of decolorisation. Green dye was better when compared with red dye. Thus was
shown by the increase in the protein content.

D Decolonization Phaerochate chrsosporium MTCC No 787

ye effluent . .

SN | oncentration percentage The amount of protein was estimated both

0 (per 50ml media) | Red dye Green | before and after incubation. The increase in protein
dye content was more for green dye effluent than red dye

1 1ml 55 60 effluent. Generally the increase in protein content was

2. 5ml 49 52 more for the fungi than the actinomycete.

3. 10ml 41 48

4, 25ml 30 30

5. 40ml 18 13

6. 45ml 3 8

Decolonization
percentage Red
dye

Decolonization
percentage Green
dye

Table: 1. Decoloriosation percentage of Streptomyces sp for Red and Green Dye
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Dye effluent Decolonization percentage
S.N | concentration Red dye Green dye
0 (per S50ml 7 days | 14 days | 21days | 7days | 14 days | 21 days
media)
1. 1ml 55 61 79 60 65 85
2. Sml 49 53 68 53 56 72
3. 10ml 40 42 55 47 52 63
4. 25ml 21 30 42 33 42 54
5. 40ml 16 22 31 18 25 33
6. 45ml 10 13 24 12 15 30

7 days 14 days 21 days 7 days 14 days 21 days
Red dye Green dye

Table: 2. Decoloriosation percentage of Phanerochaete chrysosporium sp for Red and Green Dye

Protein (mg)
S.N . Strept | Phanero Estimation of Protein in mg
Dye Period omyc | chaete .
o essp | chrysosp : Protefn (mg) Streptomyces sp .
orium Protein (mg) Phanerochaete chrysosporium
Before 2.5 4.3 o 7.2
; Red | incubation 43 - 43 4.1
| dye After 3.2 5.8 25 3.2 2.5
incubation
Before 2.5 4.3
) Green | incubation Before After Before After
. Dye After 4.1 7.2 incubation incubation | incubation incubation
incubation Red dye Green Dye
Table: 3. Estimation of Protein
Discussion

An attempt was made in this study of decolourise the textile industry effluent (Green and
red) using Streptomyces spp. It was isolated from dye amended soil. It was identified and
characterized based on its non spreading nature on solid media and its Gram reaction and
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biochemical test. A standard strain capable of decolourisation of textile dye effluent was got
from IMTECH, Chandigrah. It was tried along with the isolated Streptomyces spp.

Certain group of microorganisms is capable of degrading these dyes enzymatically. On
the basis of dye components they produce the enzyme and utilize the substrate. Thus this study
also focuses on the capacity of degrading one aromatic compound are able to decolorize other
similar compounds. Our isolates Streptomyces spp is capable of degrading the dye industry
effluent. This is found by the change in colour of the minimal media change in colour of the
beads and an increase in the protein content of the organism after the treatment. Similar reports
were made by (17). The decolorisation percentage was around 60 which was very low than
fungi and bacteria. This is may be due to the slow growth.(18) Microbial transformations have
long been beneficial to mankind. More recently the environmental implications and biological
application are well studied in the degradation of dye industry effluent. Therefore the isolate was
compared with a standard dye decolorizing strain Phanerochaete chrysosporium. The
decolourisation percentage was high when compared with the actinomycetes. Among the 2 days
selected for the study green was better decolouisied than red. The percentage difference was
more 1. (11) This indicated than greed dye was preferred by the organism than red dye (4). The
protein content also increased significantly after incubation indication its better growth. Thus
green dye was better decolorized because of its increased the protein content. Thus the
experimental results infer that the actinomycetes isolated from dye amended soil are able to
decolorize by the dye industry effluent. When compared with a standard strain Phanerochaete
chrysoporium MTCC No 787 it’s less efficient.
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