nMsfnEIENzNmNIzaNdan1sHandvRgaNalslaauuaNSy Klebsiella
pneumonia PD10

Optimization of azo dyes decolorization by bacteria Klebsiella pneumoniae PD10

Aaa 1* ot d2 a o a o 2% d2 1 A a 2
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Ao Koo & A = Y A ' Ao ' A o
nuldpiifdagdesmdinefnmdnoninuazanziwanzavdaniswanasddeanduials 4 afia laun
Methyl Orange (MO), Remazol Brilliant Violet 5 R (RBV-5R), Reactive Black 5 (RB-5) i8¢ Allura Red AC

A A o v A a

(AR-AC) lasuuafiselaloaa PD10 d9annmylianeiSouifisudiauiinilalnaduSinadin 16S rRNA uaz

=1 a o 1 a A d“d v A . a A . .
mMIAnsasITamnInuIuuaiiseiianulnalfssnuuuafiSuunsuay Kiebsiella pneumoniae NBRC
144387 lasfuafifudanundauriniy 99.50 wuiwwdsanivennidngadwiunmvanasidaudatiinig
glass lusaenunaslulasaunmanzandanuuandranulunisnanasfudazsfiada (NH,),S0, (MO uaz
RBV-5R), urea (RB-5) az NH,Cl (AR-AC) 1nn13dns w3 laloiaa PD10 818150 Wanan9d MO was

v Qs v 4 1 a A {
RBV-5R lagilasfidamnisnanieinisldaniizinansauyiiny 98.6% uaz 95.8% Taanizfinunzas
f1r3uNana9TTan MO AanulTuTuuadIgday 0.02 %wlv, sucrose 0.5 %w/v, (NH,),SO, 71 C:N ratio
WA 2:1, pH 8.5 uazANULTNTUIBILTRITNA 3 %viv NYINI 40 °C maldgnzialremeadnitas
fnTuaNMzNMANzaNTaINIWaNAIFT DN RBV-5R 1 widwiaginuan1zé1niun1inanansddan MO wua
wanen4nuien pH (pH 8.0) wudamnswanadmngaluidan AR-AC lasfldasnisnananafdinit 41.3%
'Y a o & o =2 A e o A a a v

muldgnzieliemaidnitesns@nstusidsdnanwsesuuaiiseleloaa PD10 lunsweanansdden
wlauaziduuwinslumsih lugnmadszgndlslunmanidensdwdenvesddeneloluannuiaden’le

fdan : wueiise Adauiale nswWanansi Klebsiella pneumoniae

Abstract

This study aims to investigate the potential and optimum conditions for the decolorization of four
azo dyes, Methyl Orange (MO), Remazol Brilliant Violet 5 R (RBV-5R), Reactive Black 5 (RB-5) and Allura
Red AC (AR-AC) by bacteria. Bacterial identification was carried out using 16S rRNA sequence, which found
that bacterial isolates PD10 is close to gram-negative bacteria Klebsiella pneumoniae strains NBRC 144387
with the sequence similarity of 99.50%. Sucrose was found to be the best carbon source for dyes decolorization
while nitrogen source was varies among dye which found to be (NH,),SO, (MO and RBV-5R), urea (RB-5) and
NH,CI (AR-AC). Isolate PD10 effectively decolorizeMO and RBV-5R with the decolorization rate of 98.6%
and 95.8% under optimum condition. Optimum condition for MO decolorization was 0.02 %w/v dye
concentration, 0.5 %w/v sucrose, (NH,),SO, at C:N ratio of 2:1, pH 8.5, 3 %v/v inoculum size at temperature

of 40°C under microaerophilic condition. The optimum condition of RBV- 5R Decolorization was almost the
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same as MO decolorization but medium pH was different (pH 8.0). Lowest dye decolorization was observed

in AR-AC with the decolorization rate of 41.3% under microaerophilic condition. This study show the potential

of isolate PD10 in azo dyes decolorization and might pave the way for its application in bioremediation of azo

dyes in environment.

Keywords: Bacteria, Azo dye, Decolorization, Klebsiella pneumoniae
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RB-5 (Reactive Black; )\max= 598 nm Lfiaa:m olu
Wuae 588, 593 nm Wlaazansluwaniuas) ddau
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10. MIAATIERVOYNA

a 6 v v aa g v '

Anrsidayalavldafiiugiu laud
ALaly (Mean) ALl uIlUUN1I0I3 1% (Standard
deviation: $.D) afianlzlun1maseuaunagIuly
80@ F-Test (One-way Laz Two-way ANOVA) Lag
uisuiisuanuuandsdaisuuusadainis

289 Duncan N3zAUNBEIATY 0.05

Nan1InNaaad
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a 6 a a o o o a

NANNIILATIERUS U H U1 UAIAE e
Indusiinbn 16S rRNA wudsuaiiise'lalaias
PD10 ﬁmwln&ﬁmﬁ’uLLUﬂﬁL'%'mmwauluaqa
Klebsiella La 8 §§ @313 1% & 8 W1 %N U Klebsiella
pneumoniae 818 W1Y NBRC 14438" lanfifanaz

Al . @ . A o o @
AMUMdauyiny 99.50 (Figure 1) Tadayadau

Aealalndusinndn 16S rRNA vaduuanse e

dniiulilugiudeyalanil Accession Number
1Ju LC093514 #wsulaloiaa PD10
msansansimanzanaaniswananei
MNMIANHFEANIEMIAADITT A
minenasddautals 4 viia lasltuuafiSelals
1aa PD10 wuinneldaniiznisiniziasens 4
gNzNuMIWanaIIFlad luddantaloafia MO
(Figure 2) az1in leinnaldaniie Microaerophilic
wummanmaﬁgaﬁq@ ANNAIBFNE Sequential
Aerobic-Microaerophilic §111¢ Aerobic LRERN1IE
Anaerobic %dﬁﬁhﬂﬁwlﬁmmaﬁagﬁ 99.52+0.03,
95.92+0.31, 86.86+0.85 L & < 77.77+0.33

2
a o '

s Fuaa ua1ay wanannhgswuinniole
8§N12¢ Microaerophilic uuafitSadiarusald
Uszansnnluniswenasddauialans 4 vialaa

A ' ' ' =
TadienmanenaFagszwing 65-99 wasisud

57|: Kiebsiella michiganensis ATCC BAA-2403T (JQO70300.1)

Klebsiella oxytoca ATCC 131827 (AF120440.1)
34| ﬁE(Iebsieﬂa planticola ATCG 335317 (AF129443 1)
9% Klebsiella trevisanii ATCG 335587 (AF129444 1)
48 =7 — Klebsiella ornithinolytica KOU 781827 (U78182.1)

78

95 94L

P
0.005

Klebsielfa terrigena ATCC 33257 (Y17658.1)
4|7—Em_‘mybacter hormaechel CIP 1034417 (AJ508302.1)
4 Citrobacter freundii DSM 300397 (AJ233408.1)
Kiebsiella pneumoniae subsp. rhinoscleromatis ATCC 138847 (¥17657.1)
Kiebsiella pneumoniae NBRC 144387 (ABB80615.1)
Klebsiella pneumoniae PD10
50 Klebsielfa variicola ATCG BAA-8307 (AJT83916.1)
L Klebsiella singaporensis DSM 162657 (AF250285.1)
Klebsiella pneumoniae subsp. pneumonia ATCC 138837 (X87276.1)
Kiebsiella pneumonia subsp. ozaenae ATCC 112967 (AF130982.1)
Salmonelfa choleragsuis DSM 148467 (EU014681.1)

E.colil ATGG 117757 (X80725.1)

Figure 1 Phylogenetic tree of isolate PD10 for the partial sequences based on 16S rRNA.
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AR-AC nnwWana14dladiiiaidu glucose nia
sucrose LJULAFIAITUMIUY MR DNTAA RB-5
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RUIANBIRIAN VT U TUTBILREIANTD WA
wanzauwuIndald sucrose finuENTUIZAIN
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3211919 81-88 LasiFud uazwun1swananeg
3274 55-66 1Wasidud uadauielawiia AR-AC
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wazanudntuveslulasaulasligasarmisaa
Table 2 wuinddamialosfia MO finIWanansdgs
9 99 1WasiEudidold yeast extract, NH,Cl ua
(NH,),S0, 1inunaslulasiandslinawdoany
myldiduunadlulasiaw uazddanielosiia RBV-
5R WAz RB-5 ﬁ]:gnWanmaﬁvl@TﬁLﬁaW (NH,),S0,,
NH,CI, urea LLas yeast extract Wuunaslulasian
%aﬁdwmsﬂaﬂmoﬁaglwﬁw 94-97 1asiTuauas
80-97 1WasEud augreu lusmeAwunisnen
asddanialariia ARAC ladilald (NH,),S0,,
NH,CI, uaz yeast extract tJuunadlulasian

MIANIFARIUVBIANITNT U B IUNAE
afuaudalulasianfimunzaudanisWanansd
Touflale sucrose LnunsInIUON WUFATIN
manzanda 1:1 iald (NH,),S0, #msunanans
fdaualouiia MO uaz RBV-5R deaunsawan
9198 ldgefie 9862001 unz 97.37+0.08
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% Decclorzation
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The letter has raised different. In the same graph There is a difference significantly (p <0.05).

Figure 2 Decolorization of azo dyes by bacteria isolate PD10 under various culture conditions.
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Table 1 Factors influencing decolorization of four azo dyes by isolate PD10 under microaerophilic condition.

% Decolorization

Factors

MO RBV-5R RB-5 AR-AC
3 99.49+0.01’ 97.90+0.08" 94.63+0.26° 73.39£0.43°
Inoculum size 5 99.49+0.06’ 98.47+0.16' 95.30+0.50" 77.41£0.77°
(% viv) 10 99.47+0.03 99.18+0.20/ 97.34+0.19° 92.14+0.11°
15 99.54+0.01’ 99.57+0.04/ 97.97+0.01" 92.90+0.77¢
0.005 99.57+0.02" 98.01£0.24' 96.90+0.09" 65.61+0.72°
Dye 0.0075 99.48+0.01* 98.18+0.00’ 93.06+0.05 79.37+0.03°
concentration 0.01 99.51+0.03* 98.13+0.08 93.37+0.01" 66.19+0.90°
(% wiv) 0.015 99.66+0.00* 93.81+0.13° 92.0140.04° 65.57+0.72°
0.02 99.73+0.06* 92.68+0.18° 87.00+0.03¢ 68.74+0.73°
sucrose 99.57+0.01° 85.94+0.10" 78.95+0.04° 36.11£1.00°
glucose 71.85+0.22" 80.11+0.09° 74.95+0.02' 38.80+0.45'
C-source glycerol 51.670.17 75.2040.74' 76.55+0.07™ 28.76+0.27°
(cone. 1.0% wiv) glutamate 41.29+0.15" 57.52+0.09’ 40.52+0.02¢ 17.83+0.81°
citrate 37.79:0.41° 82.96+0.03¢ 77.78+0.07" 23.46%0.83°
None* 95.47+0.08" 81.99+0.06" 58.03+0.58' 29.72+0.77°
(NH,),SO, 99.52+0.00" 98.04+0.03¢ 86.18+0.04™ 49.64+0.23
N-source NH,CI 99.55+0.03" 97.79+0.04¢ 84.06+0.05' 55.62+0.36"
(conc. 0.1%w/v) NaNoO, 52.48+0.74° 37.08+0.97¢ 29.86+0.57" 17.18+0.20°
urea 67.64+0.03 96.85+0.06° 97.28+0.16° 33.53£0.34°
yeast extract 99.14+0.04" 97.96+0.159 81.56+0.05" 47.00+0.37°
1:1 99.37+0.01° 97.81+0.02" 91.23+0.01* 29.90+1.052
2:1 99.58+0.00° 97.650.17™ 87.43+0.00’ 35.96+0.59°
C : N-source 5:1 99.38+0.02° 97.49+0.02™ 79.23+0.00° 48.59+0.34°
concentration ** 10:1 99.19+0.03° 97.2+0.04™ 80.63+0.00" 57.28+0.53°
20:1 96.67+0.03' 96.730.10' 79.550.05° 36.63+0.38°
40:1 98.69+0.09° 82.05+0.08' 69.40.00' 36.66+0.28°

The letter has raised different. In the same factors There is a difference significantly (p <0.05).

*, without nitrogen source.

** Dye decolorization was performed using sucrose as carbon source(0.5% w/v for MO and RBV-5R and
1% wi/v for RB-5 and AR-AC) and nitrogen source was varies in different dye, (NH,),SO, (MO and RBV-5R),
urea (RB-5) and NH,CI (AR-AC).
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The letter has raised different. In the same graph There is a difference significantly (p <0.05).

Figure 3 Effect of initial pH on azo dyes decolorization by isolate PD10.

wazWanaedLe 91.23+0.01 wWasiduanielu 7 14
luddontalawiia RB-5 Wald urea ludasgini:1
wazd@msumIWenasFTautalosiia AR-AC azdl
Uszansnwluniswensrsddenldaieldaanu
Wt uvas NH,Cl lugaain 10:1 (Table 1)
msfnsanudunie-asuosenisng
Nadan1IWana9d lasdnulugae pH 4.0-9.0
(Figure 3) WuI1lut29 pH 6.0-8.5 Afauialasiia
MO ganWanad 99 wafiduduaziinisnananed
foutaloriia RBV-5R Te%319 95-97 1Uasidud
\a01m13061 pH 6.5-8.5 wazdwsun1IWanaed
foutaloviia RB-5 wuiilalaiae PD10 @130
Wonasddauelalddiasnisidn pH 6.0-9.0
laswun1swanaafagszning 86-04 iwaiidud
Tuwasfinuminenasidenelosiia AR-AC Id@
\ilaam1siien pH 6.0-8.5
INHANTANHIFAIIZ AT LA LIRS
VasuaaasumIneanasdnmanzaudmsuddante
Tavis 4 whalaslduuafiselelana PD10 $196%
srunsnagdldly Table 2 aziuldinaniizi
WNNzRNSWIUMINanFTaute lawiia MO way
RBV-5R tuani1izidinanu 4eannnisansnlu
Fradunuddoutalans 2 mﬁwﬁgnﬂanmﬂﬁﬁn'jﬂ
mInanasFdousiia RB-5 uaz AR-AC

IINNANISANBIENNIENANZENADNNS
Wanasfudazaialasuuaiiise'laloiae PD10
P96 1 Q’iﬁ‘i’ﬂvlﬁﬁwmwﬁmaaumiwanmaﬁua:
mim%nﬂaaLLUﬂﬁL’%UMé}Wﬁg@iﬁL@%Um’mNa
N1IANBIT196 % (Table 2) wiounsldviinis
a1 IaaasvasAtaNtalaauLa3a9 UV-Vis
spectrophotometer (HP 8453 UV-Visible
Spectrophotometer, Germany) LﬁiaLﬂunﬂiﬁuﬁu
famssnssvasddontalanss Tenanisnenaned
ﬁamm:msm%tymau%aiﬂU’l%gmmmsﬁ

PANNSRA LLH@OI% Figure 4

HAN1IIAIIVIANITANAIVAIA aNLalnA Y
m‘%laa UV-Vis spectrophotometer
NNITATINIANITAARIVD IR DN LD LoD
@T’Jf_lméad UV-Vis spectrophotometer Lﬁ‘aﬁ'\‘lm@lﬂ
ﬂﬁSLﬂﬁﬂuLLﬂadmaaﬁﬂﬂaﬂwmmﬁuﬁgﬂg@nﬁu 39
ﬁhmmmaﬂﬁiuﬁammmLﬁiaﬁﬁamaimgnwgnma
aslasuunfiSoaauansle Figure 5 G9a1nn1n
wuinfdentalowiia MO waz RBV-5R @103
QANAULFIAAAIBLNILAWLATA UL 400-800 nm

melu 7 79 saaasasnudinIWanadaNLe L

MRC#12 | 467




MIUTUATINT “Un AN fuumdTaNasy AT 127
The 12" Mahasarakham University Research Conference

468 | MRC#IZ

Table 2 Optimum condition for azo dyes decolorization by bacteria isolate PD10 under microaerophilic

condition.
Azo dyes

MO RBV-5R RB-5 AR-AC
Media Mineral Salts Medium (MSM)
Inoculum size 3% viv 3% viv 3% viv 3% viv
Dye concentration 0.02% wi/v 0.02% w/v 0.02% w/v 0.02% wiv
C-source Sucrose Sucrose Sucrose Sucrose
Concentration of C-source 0.5 %wl/v 0.5 %wl/v 1.0 %w/v 1.0 %wl/v
N-source (NH,),S0, (NH,),S0, Urea NH,CI
C:N ratio 2:1 2:1 0.9:1 16:1
pH medium 8.5 8.0 8.5 7.0

| B)

—— MO
- =REV-5R

——MO

-4-RBV-5R

—— AR-AC d=ARAC

—&- RB-5

% Decolorization
Growth (ODB60 nm)

—e -RE-5

Figure 4 Growth (A) and azo dyes decolorization (B) by isolate PD10 under optimize conditionand incubation

at room temperature for 7 day : MO(- ¢-), RBV-5R(-m-), AR-AC(-4-), RB-5(-e-)

. 2L A a ' ¢ & & a Ada ' Ry
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Tuwnenadoauialosia RB-5 In13Wana9&enin TR lawA MO waz RBV-5R lasuuanisy'lalaiae
A 2 o A ' A kg A Aaa v
2 hanInaIlRannn TQANAUUFIFINGN PD10 mwmamlugmmmsﬂmm:awuaﬁau
uLAgINWAUFSaNLa o Tia AR-AC NAAINNT @l uT% 0.02% wiv azlTaINNTNTUYBILTe
aanauusIngInNiiiasnglizdaunadinioay SuduN 5% viv innziaednneldanine
luenududungisanadasnuidasidudnisnan Microaerophilic L%l1a1 7 1% wuinhgmwnail 40
NRNWUINANITWENIIRANIN 45 1Wasidud adrnTaLTyRASanLalang 2 riagnw anaisle
NNATAINITATYUAZNITNONINIEN unnin 95 Wasidud uananidiwuinngunnd
uaradli Figure 4 LAZNANITATINIANTAAAIVEIA 55 asaoaidoaAdauialoniia RBY-5R gnwan

aauaaslu Figure 5 {3904 ldifanviinsdnmn N9FFI09 90 wasiFud (Figure 6)
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Figure 5 UV-visible spectral changes observed during decolorization of 4 azo dyes (non diluted A: MO; B:

RBV-5R; C: RB-5 and D: AR-AC diluted 1:10) by bateria isolate PD10 used optimize condition.
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The letter has raised different . In the same graph There is a difference Significantly (p <0.05).

Figure 6 Effect of temperature on decolorization of MO and RBV-5R by isolate PD10 under microaerophilic

condition.
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