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Bacterial Decolorization of Textile Dye Effluents
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The decolorization of textile dye effluent samples containing red dye was studied
by using some potential bacterial strains (Bacillus sp, Pseudomonas sp, Staphylococcus
sp and Enterobacter sp) isolated from the effluent sample. The isolated bacterial strains
was inoculated separately on to the nutrient broth containing the supernatant of dye
effluent sample obtained by centrifugation and incubated under controlled conditions
for several days (up to l4days). The decolorization in the sample by the inoculated
organism was measured spectrophotometrically at regular intervals at 530 nm. Also the
chemical oxygen demand for the effluent sample before and after inoculation with the
test isolates were measured and the extent of reduction in the organic contaminant (dye)

in the sample was calculated.

Key Words: Azo dyes, Decolorization, Dye degrading bacteria.

Dyes are widely used in textile, paper,
printing, colour photography, pharmaceuticals,
cosmetics and many other industries. These are
coloured organic compounds which contain
certain unsaturated groups responsible for colour
and these are not easily degradable. Decol orization
or degradation of dyes by microbes is an eco-
friendly and cost-competitive alternative to
chemical and physical methods. There are few
known microorganisms that have the ability to
reductively cleave azo bonds under aerobic
conditions.

Colour is a visible pollutant and the
presence of even very small amount makes it
undesirable and has an affinity to the substance
towhichitisbeing applied. Most of theindustries
use dyes and pigments to colour their products®.
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Glaobally about 7x105 tonne of dyes are produced
annually of which 10-15% flow out in effluents
during dyeing process®. These dyes released into
aquatic and terrestrial environment through the
effluents from textile and dye stuff industries and
are not normally treated by conventional waste
water treatment system?.

The colour and dyes of the effluent
persist in aguatic bodies and affect the aesthetic
value of theenvironment. Inaddition, they forma
thin film on the surface and inhibit the
photosynthetic activity and affect the aquatic
biota. Dye composition might beanimportant factor
causing unstabl e decol orization because the textile
effluents contain a wide range of structurally
diversedyes. The degree of decol orization depends
on the type of the dye, molecular weight and
substitution groups of the dye molecule®.
Treatment of wastewater containing dyes—usually
involvesphysical and chemica methods. Over the
past decades, biological decolorization has been
investigated as amethod to transform, degrade or
mineralize azo dyesbecause of itseco-friendly and
cost — effective characteristics®.
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This study includes the investigation for
the presence of potential bacteriafrom the textile
industry effluents, their isolation, identification
and study for their decolorizing activity on the
effluent sample containing red dyes.

MATERIALSANDMETHODS

Collection of Sample

The discharged textile effluent samples
containing reactivetextile dyered ASBO dyewere
collected from textile industry in Sankarankovil,
Tirunelveli District.
I solation and I dentification of effluent adapted
bacteria

The effluent samplesfromtextileindustry
were collected, processed and tested to isolate the
effluent adapted bacterial strains. The samplewas
serially diluted and plated onto nutrient agar
medium. The coloniesformed on agar plateswere
further studied and confirmed by standard
biochemical tests. The organismsidentified include
Bacillus sp, Pseudomonas sp, Staphylococcus sp,
Enterobacter sp, and these are confirmed by
plating them onto respective sel ective agar medium
plates. Theisolated organismswerefurther studied
for decolorization of dye in the collected textile
effluents.
M easur ement of Dye Discolouration

The sample dyes (10ml) were centrifuged
at 11,000 rpm for 10 minutes and the supernatant
of the sample mixed with 25 ml of nutrient broth.
The initial absorbance of this dye sample along
with nutrient broth were measured at the maximum
absorption of 530 nm. Then 0.1 ml of theisolated
bacterial cultures were added separately with the
nutrient broth containing dye sample and
incubated at 37°C. At regular intervals up to 14
days, the dye concentrations were measured using
visible spectrophotometer. Based on the
absorbance (OD) values obtained at different
intervals, the extent of decolorization of theinitial
dye concentration present in the effluent sample
were determined.

DecolorizationY= Initial absorbance]—‘?;served absorbance 100
niti
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Estimation of Chemical Oxygen Demand

The value of chemical oxygen demand
depicts the amount of chemical contaminants in
the particular sample. By this measurement the
concentration or the extent of dye contaminant in
thetextile effluent samples can be calculated. The
COD values of the sample was compared before
inoculating the organisms onto the effluent dyes
(Initial COD) and finally after the period of
decolorization. The COD valueswere determined
by the following equation.

COD (mg/l) =
(A-B) x N x Equivalent weight of oxygen x 1000
Volume of sample

RESULTS

Spectral Analysisof DyeDiscoloration

Theinitial absorbance of textile effluent
samplewas determined at 530 nm. Thisdye sample
was inoculated separately with the four isolated
bacterial strains (Bacillus sp, Pseudomonas sp,
Staphylococcus sp, Enterobacter sp) and
inoculated under controlled conditions of definite
temperature and pH. The absorbance values of
theinoculated sampleswas periodically observed
(at 2, 4 6", 8", 10™, 12" and 14" day) and the
extent of dye degradation by four different
organisms was noted separately (T able 1).

Theinitial absorbance of the dye sample
was increased after the inoculation of organisms
up to their log phase and then the val ues decreased
constantly at the period of degradation. The dye
sample was found to be well degraded by the
Pseudomonas sp (78.62%) when compared to other
three organisms (Fig. 1).
COD Determination

The COD was measured by calculating
the amount of oxidizing agent (Potassium
dichromate) consumed during oxidation of organic
matter (non biodegradable) under acidic condition.
Table 2 showsthe significant decreaseinthevalue
of COD from 3800 mg/ml to 1100 mg/ml. this
reduction in the COD valueindicatesthe extent of
dye degradation, that is the reduction in the
concentration of dyein the effluent sample by the
degradative action of the inoculated organisms

(Fig.2).
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Tablel. Discoloration of red dye using different bacterial starins

Time of Observation Absorbance Values (530 nm)
Pseudomonas sp Bacillussp Staphylococcus sp Enterobacter sp

Beforeinoculation 0.262 0.262 0.262 0.262
After inoculation

2 day 1.204 2134 0.992 1.273
4™ day 1.576 2.001 1131 1.943
6" day 0.935 1.168 0.984 1.684
8" day 0.780 1.089 0.380 1.103
10" day 0.202 0.234 0.208 0.210
12" day 0.103 0.174 0.114 0.185
14" day 0.056 0.105 0.075 0.155

Table 2. Estimation of chemical oxygen demand

Organisms Blank (A) Sample (B) Initial COD COD after
inoculated in (mg/ml) Degradation
dye sample (mg/ml)
Pseudomonas sp 28 12 3800 1100
Bacillus 14 1380
Saphylococcus 15 1280
Enterobacter sp 13 1493
100
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Fig. 1. Decolorization (%) of red dye
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Fig. 2. Cod determination of red dye
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DISCUSSION

Environmental pollution has been
recognized as one of the major problems of the
modern world. Biological decolorization hasbeen
investigated asamethod to transform or mineralize
azo dyes’. The capability of microorganisms to
decolorize or reduce variouskinds of dye residues
depends on the characteristics of each microbe?.

A novel bacterial strain Pseudomonas sp
capable of decolorizing reactive textile dye Red
BL1 isolated from soil sample collected from
contaminated sites of textileindustry from Solapur,
Indie®. Bacterial strain of Enterobacter sp hasbeen
reported with decol orizing ability agai nst both azo
and anthroquinone dyes®. COD reduction of
secondary treated tannery waste water at various
timeintervalswas studied and reported with COD
removal of 61% ™.

In this present study Pseudomonas sp
was found to have more degradative activity on
red dyeASBO (78.62%) (Figure 2) when compared
to Bacillus sp, Enterobacter sp and
Staphylococcus sp. This is observed by the
effective discoloration of thered dyein the sample
and its absorbance values at various intervals.
Alsothevauesof COD decreased maximally from
3800 mg/ml to 1100 mg/ml in sample inocul ated
with Pseudomonas sp and the minimum
degradation from 3800 mg/ml to 1493 mg/ml was
shown by the Enterobacter sp.
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