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efficiency by S. hygroscopicus PTOCC1132

\yay )LQ). Al o)l.wi‘) A 0,99 ‘g—l (WA g S ) Ja.ov.o dbm

L 4



L 2

Ohles 5 olLbLL

A

oo b Giolejl (o8 slass s lel sloylil (j0 0 IS0 alwsges
. (Saudagar and Singhal. sgs o obxsl (Koo Ll
Ssbegl b sl Qualitek-4 L) 38la » 512007)
(Roy  ogi o ooliiwl >s5G g, ,0 la il
gt L5 a5 sas o olis wlidss .2007)
Slosially b oo ol ke & (Sojslen e
PH oo 23lsn s 55 o )5 (550) (59,5kes
i (2 Jodly S, cdile 5 G, LSl
Sy el 25 e 4 gl Glp gl

(Chen etal. 2003) &g (5 3ludigs

G 4 =0
S olo ylas Gudo cpl yo b iale;] ol
sy Fp sty 5l S (@S B
G5y anld o Hlaisyee sla ey (o5l
@ @Sk Jgle; 5 2 =35 Josbery K5
@ 50 S.NYgQroscopicus (s xSL alowsas ol lode
.l PTCC1132

, PTCC1132 44 S. hygroscopicus ,:SL -Y
Sy lp oSSy IV Ly GUly ange kyl,o
Sl o Sh Josles, Sy slp 23V g (0,5 sk,
el alax>d B )iia @L,., L awslio joas
Lyl 50wy Jold g ool BBE35 & az g LY
4.:..:).0 9 ‘ULM.J W) 9 am .E.:‘).m J.o.?u S
Abal gz jsSde dgw CuS Gl e (LuiS b

Slp o vl S Jojb, 5 slp PH g -F
OMOQL‘;’J U"‘ as w‘ A )J‘)J & —.)) Jj)Lm) &.;)

ol B Ll Jeow o 556l bl
VI

G PTCC1132 4,4 S. hygroscopicus (s zxSb aSb=l;|
Cos pligeglle aSiul 292y b allioo 5551 5L
laie ax b Sl 5l g wuled Jood | Sad g B wilgi e
Oy Azeidyd WS e ool oldd cole wl, g
Slple Wl Y sgas S cdale o ) an) e
S5y 90 2 @l g (nl Ay 4 625 e i
Seod Hliae dyges aSulogzgl wbl oo Sl cdale ol o
e 5l grg 03g0s 50 (6 Sy (Ul Sl el Cangs
Sly o se agusl eolaiul a5 cul cie S5 S

AV USS) 05le o0 cnlin Caio jo Oluy (6 2,

85 -
80
X RR-B
:_g 75
>
<)
e
L 704
o
a
65 - RB-B
60 T T 1
0.5 1.0 1.5 2.0

Salt concentration, %
sy 4 (RR-B) 5, 010555, 50 Kb ciale 5b -y IS
PTCC1132 « 3. S. hygroscopicus (s =SL

Fig 3. Effect of salt concentration on the dye removal
efficiency by S. hygroscopicus PTOCC1132

@05, Clld pad e e e slayeS ) PH
shalS el ol adgl PH g a8 ol (ylas zuls asl oo
sanlie o035, el alS am,s 5 5L w,
e ohd ol cew 4 PH Gl b oSl b 05 e
5 S. hygroscopicus 5L os, wlél A GV pH
Slp 0gh o camlin S, cldld iliEl ases
551 G, 5l @S, Ep ST ol cessey
ol grio Gtalesl el 3V 5 bolopinnns (s3loaine
Ol amsti 45 el JulS” Jo,5556 (b 5 oyl solass
o iulesl slaws malS (gl el iubesl (g0l ol sl

\Yay )Lﬁ% Al o)LoJL ¥ 0,99 ‘g] (IR g T ) Ja.ov.o d.L‘>m



74 5)‘] sl ) gy Bds Slles
Reference Industrial Effluent. American Journal of
Andre B., Santos D., Francisco J., Jules B. and Lier Environmental Protection., 1 (2), 41-46.
V. (2007). Review paper on current
technologies for decolourisation of textile Kalyani D. C., Telke A. A., Dhanve R. S. and
wastewaters:  Perspectives for  anaerobic Jadhav J. P. (2009). Ecofriendly biodegradation
biotechnology.  Bioresource  Technology., and detoxification of ReactiveRed 2 Textile dye

98(12), 2369-2385.

Asad S., Amoozegar M. A., Pourbabaee A. A.,
Sarbolou M. N. and Dastgheib S. M. M. (2007).
Cetin D. and Donmez G. (2006). Decolorization
of reactive dyes by mixed cultures isolated from
textile effluent under anaerobic conditions.
Enzyme and Microbial Technology;38: 926-
930.

Chen K. C., Wu l. Y, Liou D. I. and Hwang, S. C.
(2003). Decolorization of the textile dyes by
newly isolated bacterial strains. Journal of
Biotechnology., 101, 57-68.

Decolorization of textile azo dyes by newly
isolated halophilic and halotolerant bacteria. J
Biological Technology.,98(11),2082-88. [In
Persian].

Dervishi Harzvili F., Hojati Z., and Mutvali Bashi
M. (2006).separation and Rapid confirmation
molecular of streptomycin antibiotic producing
Streptomyces. Journal of Medical Sciences and
Health Services - Medical Yazd.,2(4), 51-55.

Dong X., Zhou J. and Liu Y. (2003). Peptone—
induced biodecolorization of Reactive Brilliant
Blue(KN-R) by Rhodocycus gelatinosus XL-
1.Process Biochem.,101(3),389-395.

Gurulakshmi M., Sudar D. N. P., Venba R., and
Mani. (2008). Biodegradation of Leather ACID
Dye by Bacillus subtilis. Advanced BioTech.,7
(5), 10.International  Biodeterioration &
Biodegradation., 63(4), 395-399.

Joshi B., Kabariya K. H., Nakrani S., Khan A.,
Farzin M., Parabial., Hiren V., Thakur C. H. M.
and Doshi. (2013). Biodegradation of Turquoise
Blue Dye by Bacillus Megaterium Isolated from

by newly isolated Pseudomonas SP.SUK1. J
HazardousMaterial.,163(2-3),735-42.

Kannan S., Dhandayuthapani K. and Sultana M.
(2013). Decolorization and degradation of Azo
dye - Remazol Black B by newly isolated
Pseudomonas putida.
Int.J.Curr.Microbiol.App.Sci; 2(4), 108-116.

Khalid A., Arshad M. and Crowley D. E. (2008).
Accelerated decolorization of structurally
different azo dyes by newly isolated bacterial
strains.J Microbiol Biotechnol.,78(2), 361-69.

Khandare R. V., Kabra A., NAwate A. V. and
Govindwar S. P. (2013). Synergistic
degradation of diazo dye Direct Red 5B by
Portulaca grandiflora and Pseudomonas putida.
Int. J. Environ. Sci. Technol., 10(5), 1039-1050.

Mail P. L., Mahajan M. M., Patil D. P. and
Kulkarni M. V. (2008).Biodecolourisation of
members of triphenyl methane and azo groups
of dyes. Journal of Scientific and Industrial
Research.,59,221- 224,

Majlesi M., Yazdanbakhsh A. R.,
Sheikhmohamadi A. Sardar M. and Kashani
Mis. (2009). Evaluation efficiency of iron,
element in removal azo dye color of industrial
effluent. Twelfth Conference of Environmental
Health, School of Public Health, Shahid
Beheshti University of Medical Sciences.p,
205-211.

Mohanty S., Dafale N. and Rao N. N. (2006).
Microbial Decolorization of Reactive Black-5
in a Two-Stage Anaerobic—Aerobic Reactor
Using Acclimatized Activated Textile Sludge.
Biodegradation; 17:403.

\Yay )ng‘\ o)Lo.JL A 0,99 ‘g—l wwﬁw)mc\bm



Oer 5 olbll

o
v

L 2

Ogawa T., Shibata M., Yatome C. and ldaka, E.
(1998). Growth inhibition of bacillus subtilis by
basic dyes. Bull. Environ contam toxicol.,
40(4), 545-552.

Ozdemir G., Pazarbasi B., Kocyigit A., Omeroglu
E. E, Yasa |. and Karaboz 1. (2008).
Decolorization of Acid Black 210 by
Vibrioharveyi TEMS1, a newly isolated
bioluminescent  bacterium  from  lzmir
Bay,Turkey. World J MicrobiolBiotechnol.,
24(8), 1375-1381.

Roy R. K. (2007). Qualitek-4, Software for
Automatic Design and Analysis of Taguchi
experiments, Nutek, Inc. Bloomfield Hills,
Michigan, DSA. Free DEMO fromhttp://Nutek
-us.com/wp-g4w.html.

Saratale R. G., Saratale G. D., Chang J. S. and
Govindwar S. P.  (2011). Bacterial
decolorization and degradation of azo dyes: A
review.Journal of the Taiwan Institute of
Chemical Engineers; 42(1), 138-157.

Saratale R. G., Saratale G. D., Chang J. S., and
Govindwar S. P. (2010). Decolorization and
degradation of reactive dyes and dye
wastewater by a developed bacterial
consortium. Biodegra; 21: 999-1015.

Saratale R. G., Saratale G. D., Chang J. S,
Govindwar S.  P.  (2011). Bacterial
decolorization and degradation of azo dyes: A
review.Journal of the Taiwan Institute of
Chemical Engineers., 42(1), 138-157.

Saudagar P. S. and Singhal R. S. (2007).
Optimization of nutritional requirements and
feeding strategies for clavulanic acid production
by  Streptomyces clavuligerus.Bioresource
Technology., 98, 2010-2017.

Saudagar P. S. and Singhal R. S. (2007).
Optimization of nutritional requirements and
feeding strategies for clavulanic acid production

by Streptomyces clavuligerus. Bioresource

Technology; 98: 2010-2017.

Shand R. F. and Betlach M. C. (1994). Bacteriol.

bop gene cluster expression in
bacteriorhodopsin-overproducing mutants of
Halobacterium halobium.Journal of

bacteriology.,176(6), 1655-1660.

Taran M. and Froedin N. (2013).Decolorization of
Remazol Black B by Halomonas sp. PTCC1417
isolated from Urmia lake: Optimization by
Taguchi methodology.MICROORGANISM
BIOLOGYJOURNAL., 6(1),1-10.

Taran M., Monazah A. and Asadi N. (2011).
Production of a novel biomacromolecule for
nanodevices from glycerol as carbon source in
different conditions.J Biol. Macromol.,49(5),
955-7.

Tastan B. E., Ertugrul S. G. and DGnmez G.
(2010). Effective bioremoval of reactive dye
and heavy  metals by  Aspergillus
versicolor.Bioresour. Technol., 101(3), 870-
876.

Ugurlu M., Gurses A. and Acikyildiz M. (2008).
comparison of textile dyeing effluent adsorption
on commercial activated carbon and activated
carbon prepared from olive stone by ZnCI2
activation. J Microporous and Mesoporous
Materials., 111(1-3), 228-35.

Wang H., Qiang Su. J., Wei Zheng X., Tian Y.,
Xiong X. J. and Zheng T. L. (2009). Bacterial
decolorization and degradation of the reactive
dye Reactive Red 180 by Citrobacter sp. CK3.

Wang H., Qiang SuJ., Zheng X. W., Tian Y.,
Xiong X. J. and Zheng T. L. (2009).Bacterial
decolorization and degradation of the reactive
dye Reactive Red180 by Citrobacter sp.
CKa3.International Biodeterioration &
Biodegradation., 63, 359-399.

WAV [l ) o,leds F 0,90 ! e 9 o aore daloes


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8132460&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8132460&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8132460&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

L 4

Examination of Biological Color Removal by the Bacterium
Streptomyces Hygroscopicusremazol Blak-B Dye and Remazol Red-
B from Agqueous Medium

Tayebe Tabatabi', Tayebe Tahamtan’ and Mohammad Ansarizadeh®*
!Assist. Professor., Department of Environmental, Bushehr Unit, Islamic Azad University,
Faculty of Natural Resources and Fisheries, Bushehr, Iran
’Mamassani Higher Education Complex, Department of Health, Shiraz University of Medical
Sciences, Shiraz University of Medical Sciences, Iran
3ph.D. Scholar., Department of Environmental Engineering, Islamic Azad University of Bushehr,
Faculty of Natural Resources and Fisheries, Bushehr, Iran
*Corresponding author: mansarizadeh@yahoo.com

Original Paper
Received: April 9, 2017 Revsied: June 18, 2017 Accepted: July 17, 2017

Abstract

Azo dyes have different applications in industry. Several chemical and physicalmethods have
been proposed in removing of these dyestuffs. Alternatively, biological treatment is recognized
as economical and environmentally friendly method for decolorization of dyestuff wastewaters.
In the current research the capacity of the removal of Remazol Black-B and Remazol Red-B by
Streptomyces hygroscopicus PTCC1132 in static condition was investigated. An OA layout was
constructed with four factors: temperature (28-35°C), pH (6-8), salt concentration (0.5%-2%)
and dye concentration (500-10000 mg/l) at four levels for the experimental design. The design
and analysis of Taguchi experiments was performed by Qualitek-4 software. We showed that the
Remazol Black-B decolorization can be significantly improved by Optimization of the factors
involved in Remazol Black-B decolorization by S. hygroscopicus. The optimal conditions were
pH 9, temperature 33°C, salt concentration 1% and dye concentration 5000 ppm. Under optimum
conditions. Thus, this straine, under the achived effective condition az a result of exprements
analysis i.e, temperature 33°C, pH=8, and salt concentration as 1% up to 100% of azo dyes(RR-
B) with the density of (10000 ppm) will be removed aqueous medium.employing this type of
bactria in biological treatment of wastwater with industrial dyes can be of great help in treatment
and re-use wastewater.
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