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ABSTRACT

India is the one of the world's largest producefgextiles and garments. Textile processes requaege volume
of fresh water in various cloth processing opemsioThe inputs of wide range of chemicals/dyeschyhf not
incorporated in the final products (fabric), becomeaste and turn out to be part of water ecosyst&his
experiment was designed to optimize the variouarpaters for dye removal and to study the removalyeffrom
treated and untreated textile industry effluentitplated bacterial strains in optimized conditioi@bservations
revealed that the rate of dye decolourization &fficy by bacterial strains was significantly infiieed by initial
dye concentration, pH, temperature of incubatior amcubation time. About 60-70% colour removal fréme
samples was achieved after the incubation periodbof days, and a little change in decolourizatiate was
observed thereafter. It was also observed in thdysthat optimal conditions for CR dye removal bing strain 1
were found to be pH of 6 (70.4%), incubation terapee, 35°C (76.5%) and by using strain 2 it wasgrd to be
pH of 6 (77%), incubation temperature of 30°C (7%} at a constant string speed of 150 rpm with phaye
concentration. While in case of PR dye optimal ¢imas were pH 6 (69-74%) and incubation temperatof
30°C. Dye degrading capacity of both the strainsswewvaluated and it was found that strain 2 namely
Lysinibacillus fusiformis isolated from untreateffleent was found to be highly effective for thenozal of both
the dye from solution as compare to strain 1.
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INTRODUCTION

India is the one of the world's largest producérexgtiles and garments. Textile processes reqlamgg volume of
fresh water in the cloth processing operations. Wastewater volume varies from industry to indusfrextile

industries consume large amount of water (60— 408/Kg of fabric) with an average 170 litre/kg fatbric

produced and chemicals for wet processing. It & rtfost problematic industries in terms of dye mdeto the
environment in the form of wastewater. The chemigagents used in textile sector are diverse irmidad

composition ranging from inorganic to organic. Dyeteased from the textile processing and dyestaffistries
result in the increase of organic load of the radtueservoirs [1]. The uncontrolled release of ¢hesmpounds
(dyes) in the environment causes severe envirorah@nbblems. Since they are designed to be chelyiaal

photolytically stable, they are highly persistemtniatural environments. They are xenobiotic comgsupecause
they do not exist as natural products and therefmyetain structural elements that cannot be syinbés
biochemically [2-3].

In aquatic bodies, dyes decrease the light abserptapability, which may significantly affect pheymthetic
activity of aquatic life and may be toxic due te thresence of aromatics or heavy metals [4-6]. ¥y @enall
guantity of dye in water (10 to 50 mg/l) affectg thesthetic value, transparency, and gas solubflityater bodies
[4]. During evolution of catabolic enzymes and padlis microorganisms were not exposed to thesetstagcand
have not developed the capability to use those coms as sole sources of carbon and energy. Insthdy,
attempt has been made for the degradation of tves dging potential dye decolourizer bacterial saisolated
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from treated and untreated effluent collected frartextile industry. Effect of various parametens¢ts as pH,
temperature, dye concentration, incubation timetage been studied in this experiment.

MATERIAL AND METHODS

For decolourization experiment, two dyes were detbée Cibacron red and Procion red. The dyes wayeured
from a textile industry located at Ambala, Haryghadia). In order to study the effect of initial moentration of
Cibacron red (CR) dye and Procion red (PR), theegrpents were carried out at a fixed bacterial eotr@tion (1
ml inoculum v/v) at different dye concentration$ (%0, 75 and 100 ppm) for different time intervéds 2, 4, 6
and 8 days) at 3& under shaking condition on 7 pH at 150 rpm. Maximabsorption wavelength was recorded
for CR and PR was 510nm and 515nm respectively.
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Molecular structure of Cibacron Red (CR) dye (a) ad Procion Red (PR) dye (b)

Physico-chemical Characteristics of Untreated and feated Textile Effluent

The physico-chemical characteristics of untreatad treated textile effluent are shown in Table ZExfile
untreated effluent was brownish black with alkalipid 8.7 and treated effluent in muddy grey in colauith
alkaline pH (8.2). High pH value was because ofbalke NaOH and several other alkaline chemittas$ were
used during processing and finishing of cloths fatmtics. Similarly, Yusuff and Sonibare [7] obsedvihe pH of
five different textile industries and interestingthe pH of all samples was in alkaline range (mibvan 10).
Dissolved oxygen of the effluent was found almastbrcause of very high temperature during theldisge of
effluent, because during processing of fabrics rgelanumber of organic matter and solids are mixeth w
wastewater. Electrical conductivity (EC) of the legint was higher (3.9 mSch before treatment and after
treatment it declined (2.3 mS¢Em EC is sensitive to variation in dissolved ionslanineral salts. Permissible
limit of COD for textile effluent is only 100 mg[8]. While considerably, high COD value of 3467 ingAs out
of permissible limits for textile effluents disclger standards. Higher COD value may be due to theepice of
high organic load, solids and several other pofitsan the textile wastewater, because there arerakeprocesses
which results into elevated chemical oxygen dem&uspended solids value in untreated effluent & g I*
while after treatment value was decreased to 99 imdicated mildly polluted nature of textile eféat. But in
case of total solids value was too high 2900 mgftreated) and after treatment was 1780 mg/l. Sondiu
Potassium and Calcium values were found to be 1060 mg 1" and 350 mg't before treatment, while after
treatment, the values were 132 mg/l, 24 mg/l artel i2G/I respectively, indicated considerable hardmesure of
the effluent. The concentrations of chloride, saehand phosphate were 796 ifg342 mg/l and 19 mg/l before
treatment and 584 mg/l, 315 mg/l and 13 mg/l reSpely after treatment. High level of above disets
pollutants and toxicants signify the study of decwization of effluent.

Table - 1 Physico-chemical Properties of Treated ahUntreated Textile Industry Effluent

Parameters Untreated effluent| Treated effluent
Colour Brownish black Muddy grey

pH 8.7+0.32 8.20.20

EC (mS cni) 3.9+0.03 2.30.17
Suspended solids (mg). 180+11 95:4.9
Total Solids (mgL}) 2900+128 17823

Total D S (mgLY) 2720:90 1683110
COD (mgL?) 2400£143 82327
Potassium (mgt) 60+2.5 24:1.7
Calcium (mgLY) 350t23.3 26310
Chloride (mglY) 796+45 584:23
Sulphate (mgt) 342+87 31517
Phosphate (mgh) 19+1.35 131.1
Sodium (mgr?) 150¢9.5 1329.7

10



Mehta et al Euro. J. Adv. Engg. Tech., 2015, 2(3):9-18

Isolation and Screening of Bacterial Strains

Fifteen bacterial isolates were obtained from effiiu(7 from treated and 8 from untreated) sampddieated from
different sites of textile industry premises byeaafed streaking of pure colonies of bacteria o sajar surface.
Out of these 15 isolates 2 were selected (1 eaxh freatedLysinibacillus xylanilyticusand untreated effluent;
Lysinibacillus fusiformis on the basis for their dye removal capacity ddittrespective effluent. These two
selected strains were maintained for further expenits. Use of different type of effluent as a sitdtst of distilled
water for making media had an advantage, since dygydegrading strains appeared on this mediall¥isimck
cultures were maintained, through fortnightly sullturing at 40°C on agar media. These microbes \iintéer
explored for further dye decolourization experiment

Decolourization of Simulated Dyes Solution

Colour degradation study was performed with sinedadyes solution. For this purpose, 100 ml of kted dye
effluent in 250 ml Erlenmeyer’s flasks were ino¢ath with microbial isolates. Various essential iautts for
finest growth of microbial cultures were added fre tform of Nutrient broth (1.4% wi/v) bacteria. Pees
parameters like pH, temperature, Carbon sourcendrafjen source were varied to achieve the optroalitions
for maximum decolorization. pH varied in the rargfe4.0 to 9.0, pH of the experimental solution vea§usted
with 0.1N NaOH and 0.1N HCI. Temperature variatiomsange of 25°C - 40°C were maintained under laiero
shaking at 150 rpm in an orbital shaking incubab@colourization experiments were performed foritfwaibation
period of 8 days, 1 ml of liquid aliquots were rafeglly withdrawn from flasks after every 24 h ints in a
laminar flow system under extremely hygienic coiodis, filtered, centrifuged in a centrifuge machate10000
rpm for bacteria for the time period of 15 min,arlesupernatant was scanned spectrophotometricayistionic-
106 UV-Visible Spectrophotometer) at lambda maxgdercent colour degradation up to the incubatiamopeof 8
days. The following formula was used to calcul&i percent decolorization:

Decolourization (%)= (C, —C.) X 100
CO
Where, G is the initial absorbance (OD) and Ce is the faadorbance (OD) at different time intervals. Chahi
oxygen demand (COD) was measured according totéimelard dichromate reflux method and percent régtudh
chemical oxygen demand was measured daily up tmtheation period of 8 days.

RESULTS AND DISCUSSION

The potential of a number of bacterial strainsdecolourization and treatment of textile wastewatas studied in
recent years. Bioaugmentation with pure bacteriadl anixed cultures has shown enormous potential for
decolourization of textile dyes in real wastewaded stimulated dye solutions [9]. Sometimes puriéupes of
bacteria are capable of decolorizing textile wastew sometimes mixed cultures perform better thae cultures
due to synergistic metabolic activities [10]. A ruen of textile dyes degrading microbial strainsolnging to
different genera of bacteria and fungi have beelaisd. These include microbial strainsRsieudomonas spl1],
Armillaria sp. [12], Bacillus sp.[13], Lysinibacillus sp [14] and Staphylococcus sd15]. In this study, two
Lysinibacillus species I(ysinibacillus xylanilyticus and Lysinibacillus ftamis) were selected on the basis for
their dye removal potential.

Effect and Optimization of CR Dye Concentration byStrain 1 (Lysinibacillus Xylanilyticus)

Four dye concentrations (25, 50, 75 and 100 ppnme weken in aqueous solution, incubated for 8 ddy350C
and pH 7. It was found that there was a linear elex® in decolourization percentage of dye soluticth
increasing dye concentration. The decolourizatiotin@ lowest (25 ppm) and highest dye concentrgtl®® ppm)
was 72.6% and 40.8%, respectively. It was cleanffag. 1 that maximum decolourization (72.6%) wasorded
at 25 ppm concentration of dye at 350C by sttaisinibacillus xylanilyticusafter incubation time up to 4th days.
There was slide decrease in decolourization byrstrgsinibacillus xylanilyticusafter 4 days of incubation period.
Other researchers also reported 75.85-100% and9963% decolourization of textile dye Acid SulphoBkie
and Fast Red A, respectively [16]. The higher catra¢ion of dye may inhibit nucleic acid biosynttseand cell
growth, so the effect of dye concentration on gtowf organisms is an important consideration fer field
application [17].

Effect and Optimization of CR dye Concentration byl ysinibacillus Fusiformis (Strain 2)

In this experiment with different concentrationsdye maximum removal was achieved at 25 ppm (79 &%) 4

days of incubation there was no further significaentrease in dye removal was observed at highecerdration
(Fig 2). At 50 ppm concentration dye removal wa992@ at 75 ppm it was 37.5% at 100 ppm it was 3ZesSser
dye removal at higher concentration may be atteddub the inhibition of microbial growth. Similarlghen and
Wang, [18] evaluated the optimum concentrationréatuction bylLysinibacillus fusiformisvithin a concentration
range of (25-100 ppm) reported that the optimumceatration for better CR dye reduction was 67.8|.mMdas

and Mishra, [19] studied the degradation of red dyhin a concentration range of (25-100 ppm) aptimum
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result reported at 50 ppm usirgrevibacterium caseiKhehra et al. [20] suggested that the decrease in
decolourization efficiency with increasing dye centration may be due to the toxic effect of dyes.
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Fig. 1 Effect of dye concentration with incubatiortime on removal of dye (Cibacron red) byLysinibacillus xylanilyticus (strain-1) at pH =
7.0, stirring speed = 150 rpm, Temp. = 3%
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Fig. 2 Effect of dye concentration with incubatiortime on removal of dye (Cibacron red) byLysinibacillus fusiformis (strain-2) at pH =
7.0, stirring speed = 150 rpm, Temp. = 3%C
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Fig. 3 Effect of pH with incubation time on removalof dye (Cibacron red) byLysinibacillus xylanilyticus (strain-1) at 25 ppm dye
concentration, stirring speed = 150 rpm, Temp. = 3%C

Effect and Optimization of pH on Decolourization (%) of CR by Lysinibacillus Xylanilyticus (strain 1)

It was noticed in study that initial pH had a gredluence on the decolourization of textile dy&he dye removal
was in the range of (70-80%) by strdigsinibacillus xylanilyticusvhen studied at different pH values ranging
from 4-9 at constant concentration of dye i.e. plh@nd temperature was 35°C. Removal of dye wasmmuam at
pH 6 i.e.70.4% after four days of incubation whaset was 60% at pH 7, 49% at pH 8, 45.2% at phdi22.5%
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at pH 5 (Fig 3). Dye removal was significantly lawa pH 4, 5 and 8 as compare to pH 6 and 7. Dywval
increase initially up to 4 days of incubation, laditer 4 days there was no further dye removal utioday i.e.
experiment termination day. Among the various pties, pH 7 was found to produce more amount ofroelss
and resulted in better degradation of dye. In aystBandyopadhyay et al, [21] studied the dye demiad by
Pseudomonas putidd TCC 1194 and found that at pH 7 the degradatias aptimum.

Effect and Optimization of pH on Decolourization of CR by Lysinibacillus Fusiformis (strain — 2)

In this experiment with varying range of pH i.e94were taken and maximum removal was observed & pél
77.6% with dye concentration 25 ppm and temperatie 35°C by straihysinibacillus fusiformigFig 4). After
six days of experiment no further increase in dymaval was observed below pH 6 and above thisHs6é was
supposes to be the best pH for dye removal andtrofvmicrobial broth (Fig 4). The fact also be inetl that
when we increase the pH with incubation time irpees of concentration of broth also increasingdrémt was
shown a decrease in decolourization. In a similagysZeng et al., [22] reported two new isolaténimfh-degrading
strains, micrococcus sp. arlcaligenes faecalisgave highest degradation and growth at pH 7.0. |8ityj
Veenagayathri and Vasudevan, [23] studied the diegian of 100 mg/L dye concentration under the cffaf
different pH ranging from (5.5 to 8.5) by the batidkconsortium. They reported maximum dye degriatiatvith
99% efficiency at pH 7 followed by 5, 9, 24, 42 andl% at different pH 5.5, 6, 6.5, 8.5 and 8, retipely.
Decolourization of Orange 3R dye by using bacteitalates Pseudomonas sp. and Bacillus.)sghowed
maximum dye decolorization of 89% at the end of H4thder optimum pH 6 was also reported by other
researchers [24].

Effect and Optimization of Temperature on Decolourkzation (CR) by lysinibacillus Xylanilyticus (strain - 1)
The effect of temperature on dye removal bysinibacillus xylanilyticuswas studied with time (Fig. 5).
Temperature had a profound effect on decolouripatéte as shown in experiment. Maximum colour remhevas
obtained at 35°C after four days of incubationys doncentration of 25 ppm and pH was 6.0 (FigThere was
no significant increase in decolourization rateeaffour days of incubation. There was a linear ti@hship
between increasing time and dye removal up to 3%&ond which the effect was detrimental. The dye
degradation by.ysinibacillus xylanilyticuss optimum only at 30°C beyond that tempemit did not show
better degradation. So it can only be possiblen&intain the temperature condition at 30°C. Mwgtyal. [25]
isolated a strain which showed complete decoldonadf the selected dye (RB 250-100 mg/l) withihr8in static
condition. During the study the optimum pH, tempera, inoculum size and carbon and nitrogen souimethe
decolorization was studied at 7.0, 37°C, glucos2 ) and nitrogen (0.5 %) respectively.

Effect and Optimization of Temperature on Decolourzation (CR) by Lysinibacillus Fusiformis (Strain - 2)

It was found that there was a linear increase i iynoval with increase in temperature but up ttC38fter six
days of incubation i.e. 77.1% when the concentratib dye was 25ppm and pH was 6 by stdaysinibacillus
fusiformis(Fig 6). As at 25°C it was about 55% but beyond@@ sharp decline was observed the decrease in
colour removal activity is due to poor growth ofamubial culture in broth at higher temperatures. 33C
temperature was considered an ideal for maximunovaiof CR dye under optimized conditions. Achotiak

[26] showed the existence of good scope for thdebiat consortium composed &phingomonas paucimobilis
Bacillus sp and Staphylococcus epidermidis the decolourization (98.67 %) of textile wasédgr at optimum
temperature of 28°C.
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Fig. 4 Effect of pH with incubation time on removalof dye (Cibacron red) byLysinibacillus fusiformis (strain-2) at 25 ppm dye
concentration, stirring speed = 150 rpm, temp. = 3%C
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Fig. 5 Effect of temperature with incubation time @ removal of dye (Cibacron red) byLysinibacillus xylanilyticus (strain-1) at 25 ppm
dye concentration, stirring speed = 150 rpm, pH =.6
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Fig. 6 Effect of temperature with incubation time o removal of dye (Cibacron red) byl ysinibacillus fusiformis (strain-2) at 25 ppm dye
concentration, stirring speed = 150 rpm, pH = 6.0

Effect of Concentration and Optimization of Maximum Removal of Dye (PR)y Lysinibacillus Xylanilyticus
(Strain -1)

The effect of concentration on colour degradatioteptial ofLysinibacillus xylanilyticusvas shown in Fig. 7. It
was found that there was a linear increase in %ldacization of dyeing effluent with increasing aamtration of
broth such as 25, 50, 75 and 100 ppm with respfeictcabation time also increased as range of @}, and 8
days (Fig 7). Therefore, the concentration of bne#ts shown maximum peak of dye (RFB10nm) removal in
percentage 68.7 mg/l at 25 ppm and day 6, beyoadwhich shown a sharp decrease in % decolowizatias
observed, which may be attributed to poor growttbatterial culture at advanced incubation time.réhsas
slight decrease in decolourization by straipsinibacillus xylanilyticuswas observed with incubation time.
Similarly Das and Mishra, [19] studied the degramtabf red dye within a concentration range of (Z® ppm)
and optimum result reported at 50 ppm uddmgvibacterium casei.

Effect of Concentration and Optimization of Maximum Removal of dye (PR) (%) by Lysinibacillus
Fusiformis (Strain -2)

The effect of concentration on colour degradatioteptial ofLysinibacillus fusiformisvas shown in Fig. 8. It was
found that there was a linear increase in % decidation of dyeing effluent with increasing conaation of
broth (ppm) such as 25, 50, 75 and 100 ppm witpaetsof incubation time also increased as range, & 4, 6
and 8 days. Therefore , the concentration of bvaah shown maximum peak of dye (PR) removal ingm@age
71.0% at 25 ppm and day 8, beyond that which sh@wharp decrease in % decolourization was obsewidh
may be attributed to poor growth of bacterial cidtat advanced incubation time. Das and Mishrd, $ii&died the
degradation of red dye within a concentration ranfig¢25-125 ppm). Similarly Bae et al. [27] evalkedtthe
optimum concentration for reduction bhysinibacillus fusiformisvithin a concentration range of (25-100) reported
that the optimum concentration for better PR dykiction was 67.8 mg/I.

Effect and Optimization of pH on Decolourization (FR) by Lysinibacillus Xylanilyticus (Strain — 1)

The effect of pH on decolourization of untreatextite effluent byLysinibacillus fusiformisvas shown in Fig. 9.
The results revealed that pH 6.0 was optimal farotteurization (64.6 mg/l) with respect of broth centration

25ppm by strain -1 after 8 day’s incubation. It vedso shown a maximum decolourization. One more liave
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been noted that when we increased pH with incubatioe in respect of concentration of broth alsénicreasing
trend, that was shown a decreasing in decolouozatshah et al. [28] optimised various condition Bacillus
cereus it was found to be 1% sucrose, 0.25% pepioiie7, temperature 37°C and 8% inoculum and tbat f
Bacillus megateriumwas found to be glucose 1%, 0.25% yeast extradt,6p temperature 37°C and 10%
inoculum. Decolourization of textile dye recordegd Bacillus cereusunder ideal conditions was 95% and that by
Bacillus megateriumvas 98%.
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Fig. 7 Effect of dye concentration with incubatiortime on removal of dye (Procion red) byLysinibacillus xylanilyticus (strain-1) at pH =
7.0, stirring speed = 150 rpm, temp. = 3%C

80
—— 25 ppm —&— 50 ppm —&— TH ppm 100 ppm | T
70 - L2 1
a0
= 50 — 1 1
z I iy
o I 1
5 40 I I
rg“ 30 A
20
10
n e - T T T T
o 2 Time (Days) 4 ] 8

Fig. 8 Effect of dye concentration with incubatiortime on removal of dye (Procion red) byLysinibacillus fusiformis (strain-2) at pH =
7.0, stirring speed = 150 rpm, Temp. = 3%
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Fig. 9 Effect of pH with incubation time on removalof dye (Procion Red) byLysinibacillus xylanilyticus (strain-1 at stirring speed = 150
rpm, Temp. = 35°C, Dye concentration 25 ppm
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Fig. 10 Effect of pH with incubation time on removéaof dye (Procion Red) by Lysinibacillus fusiformis (strain-2) at stirring speed = 150
rpm, Temp. = 35°C, Dye concentration 25 ppm
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Fig. 11 Effect of temperature with incubation timeon removal of dye Procion Red) by Lysinibacillus xylanilyticus (strain-1) at stirring
speed =150 rpm, pH = 6.0, Dye concentration 25 ppm
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Fig. 12 Effect of temperature with incubation timeon removal of dye Procion Red) by Lysinibacillus fusiformis (strain-2) at stirring
speed =150 rpm, pH = 6.0, Dye concentration 25 ppm

Effect and Optimization of pH on Decolourization (FR) by Lysinibacillus Fusiformis (Strain - 2)

The effect of pH on decolourization of untreatextite effluent byLysinibacillus fusiformisvas shown in Fig. 10.
The results revealed that pH 6.0 was optimal faotturization (74.7 mg/l) with respect of broth centration 25
ppm by strain-2 after 8 day’s incubation. It wdsoashown a maximum decolourization. One more &b be
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noted that when we increased ph with incubatiore timrespect of concentration of broth also in éasing trend,
that was shown a decreasing in decolourizatiora Bimilar study Zeng et al. [22] reported two neselate of
high-degrading straingficrococcus spandAlcaligenes faecaliggave highest degradation and growth at pH 7.0.

Effect and Optimization of Temperature on Decolourzation (PR) byLysinibacillus Xylanilyticus (Strain - 1)
The effect of temperature of untreated textileusfit byl ysinibacillus xylanilyticugstrain - 1) was studied in Fig.
11. Temperature had an intense effect on decolatimiz rate as shown. The maximum colour removal 7eg/I
was attained at temperature of 30 °C after 8 ddysaubation and was considered as optimal period f
decolourization by strain-1. No significant increas decolourization rate was observed after 8 @dyscubation
time at 30 °C. There was a linear relationship leetwincreasing temperature and colour removal ugOtéC,
beyond which the effect was detrimental. The declin colour removal activity by the strain -1 atghi
temperature can be attributed to the loss of celbility or denaturation of enzymes. Therefore tsuwe the
stability for long term operation. decolourizatiomith microbial cells should not be undertaken aghhi
temperature. The dye removal was in range of 6B%0When studied at different temperature conditiohgre
the pH was 6 and dye concentration was 25 ppm & %Al % after a days of incubation at tempera3®C a
linear increase in dye removal was shown when teatpes increase from 25-30°C as it was 61.7% a€C24&d
70.1% at 30°C but beyond this it seemed to be dsedti.e 65.4% on 35°C and 52.7% onCACTherefore to
ensure the stability for long term operation, deaoization with microbial cells should not be cadiat higher
temp. So it can only be possible to maintain timeperature condition at 30°C.

Effect and Optimization of Temperature on Decolourkation (PR) byLysinibacillus Fusiformis (Strain - 2)

It was found in the studies that there was a limeenease in decolourization % of dye at all tenap@re conditions
with respect to time up to 8th day of incubationewhdye concentration was 25 ppm and pH was 6. Eg.
depicted that maximum dye removal was achievedat 3as it was 78.4% followed by 67%, 73.1% andB%b.
dye removal at 25°C, 35°C and 40°C, respectivety.a$ higher temperature dye removal seemed to dsere
which may be due to inhabitation of microbial grbwt

CONCLUSION

It was found that concentration, temperature andhpMe significant effect on dye removal efficien€uring
experiment, it was observed that more than 60-7@¥uc removal from the samples was achieved after t
incubation period of four days, and a little chamgealecolourization rate was observed thereaftert. @ the 15
bacterial isolated,ysinibacillus xylanilyticus and Lysinibacillus fitmis were selected from treatathd untreated
effluent respectively, on the basis for their dgenoval capacity of their respective effluent. Thedg concluded
that pH, initial dye concentration and temperathesve a significant influence on dye removal efficig by
bacterial strains. The optimal conditions for CReadgmoval by using strain 1 were found to be pH §70.4%),
incubation temperature, 35°C (76.5%) and by usitrgirs 2 it was found to be pH of 6 (77%), incubatio
temperature of 30°C (77.1 %) at a constant stpopeged of 150 rpm with 25 ppm dye concentration. &/tilcase of
PR dye optimal conditions were pH 6 (69-74%) anclibation temperature of 30°C (70.1-78.4%) for bibth
strains at a constant string speed of 150 rpm @kttppm dye concentration. This shows that theséebhachave
enormous potential to degrade the textile dyesrasdlve the problem of unnecessary dyes presehtieffluents
of textile industries. If dye degrading capacityboth the strains was evaluated and it was fouatstnain 2 namely
Lysinibacillus fusiformisvas found to be highly effective for the removiboth the dye from solution as compare
to strain 1. The major importance of the studyhis tise of local bacterial strains isolated fromuh&eated effluent

itself having potential of decolourization
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