& i % % iﬁ. %\ Dec. 20, 2014, 41(12): 2432-2441

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOLI: 10.13344/j.microbiol.china.140270

Bk it B BERMERFILS B
B KR LA

( 710021)

B OE (8] RFEMBRAIB A LA S EMBH, A TP 47048 R AR K A
WA FRAC. [FH R ARG KA BT RAE D B R, ZIBRAEAEKIME, 5
B ik O MRABREHPBLERGE LA T-1-T-9), BB AR, AWIFELL T 16S rRNA £
BAEIGrTEMFEE, MFTINES BHKRS BT F RATHA B (Bacillus) . AT E B
(Exiguobacterium). F=3-J. 18 & (Stenotrophomonas)#= 8| 3K & /& (Paracoccus). (4R FrigH B
MREEIZ IR T RE) A2 S0 & — 1% R A A RSB R A, b T-8 2 T AAEF AR 1 690
Gk ERK, 40 h 9L EFE 5 A % 85.9%F= 86.2%, T-8 BT T LI R RE G LT
ARELHE L 5 BRREIZRIME RSB R LA END G TLIZR, T 90.1%. [£#]
KT TAE Ay B & 1% R G4 2 48 B A 6937 R R BLAT BT 68 5 A AL

EHIE BREA, BAKFR, BE, FRFEE, LREE

The function flora of decolorizing azo dyes acclimated and
separated from dewatered sludge

XIE Jing-Kun ZHU Chao HUALI"
(College of Resources and Environment, Shaanxi University of Science & Technology, Xi’an, Shaanxi 710021, China)

Abstract: [Objectives] To screen effective bacterial strains capable of decolorizing azo dyes
containing wastewater from dewatered sludge. [Methods] Nine bacterial strains (named T-1-T-9)
capable of decolorizing mixed azo dyes were isolated from the dewatered sludge in municipal
wastewater treatment system after proper acclimation. Physiological and biochemical tests and 16S
rRNA gene based bio-molecular identification were adopted to identify the isolates. Decolorization
performances of pure cultures and mixed cultures of the isolates were determined and compared.
Isolated strain T-8 was used to prepare dry powder and consequent determination of decolorization
performance. [Results] Nine isolates belong to Bacillus sp., Exiguobacterium sp., Stenotrophomonas
sp. and Paracoccus sp. according to preliminarily identification. The structure and concentration of
azo dyes had a certain impact on the decolorization efficiency during domestication. T-8 had the best
decolorization rate 85.9% for methyl orange and 86.2% for golden orange I in 40 h. The dry powder
of T-8 was equally active to its origin isolate, which is confirmed by complete decolorization of
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golden orange I in 4 days without external carbon resource. Mixed culture of all isolates was
obviously better in the decolorization (90.1%) of mixed zao dyes than pure culture did. [Conclusion]
This study suggests that, as a new source for the functional flora of decolorizing azo dyes, the
dewatered sludge and its isolates are of great value in zao dye containing wastewater.
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Table 1 The structure and maximum absorption wavelength of the azo dyes
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Figure 1 Sketch of Winogradsky column
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Figure 2 Partial isolated colonies after acclimation
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Figure 3 The azo dyes decolorization by dewatered
sludge during acclimation

A (100 mg/L) B [(100 mg/L) C G
(100 mg/L).

Note: A: Methyl orange (100 mg/L); B: Golden orange I
(100 mg/L); C: Orange G (100 mg/L).

http://journals.im.ac.cn/wswxtbcn



2436 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.12

(6]

100 200 300 mg/L 36 48 72h
95% 400 mg/L  72h
85% ( 4)
[7]
22 EMHMNBES5EE
9
T-1 T2 T3 T4 T5 T6 T-7 T8 T9
2 3
9 16S rRNA
(95 T-1  Bacillus
aerophilus strain KG-J-2
97% T-3  Exiguobacterium aestuarii strain YS-6
90% T-4  Paracoccus versutus
strain NMD-4 99% T-6

Pseudomonas geniculate strain ka38

Stenotrohomonas maltophilia strain YLZZ-2

96% T-7  Bacillus cereus strain
BVC79 99% T-8
Stenotrophomonas maltophilia strain T-11
99% T-9  Pseudomonas
100 —
S 80
s L
s
£ 60 -
= 40
S ——100 mg/L
o) ——200 mg/L
20 —4-300 mg/L
——400 mg/L

0 10 20 30 40 50 60 70 80
1(h)
B4 RE KSR EREER T
Figure 4 The effect of the concentration on the
decolorization of methyl orange by the dewatered sludge
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Table 2 Characteristic description of isolated strain

Wet Dry

Description of colonies

Number

of Thick . Loose

colonies  ¢hin Size Size

Surface
close

Color

Uplift Color difference
between up and
down

Transparency

shape Pigment

T-1
T-2
T-3
T-4

T-6
T-7
T-8

T-9
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Table 3 Physiological-biochemical characteristic of isolated strains

Results
Items
T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8 T-9
Gram stain + - + = + = + _ _
Catalase + + 4 Ee + + n + +
Nitrate reduction + + + + + + + + +
Starch hydrolysis 4 + - = i 4 -~ - _
Liquefaction of gelatin + A+ A = A A 3 + +
Urease = 4 + 4 - + — — _
Arginine hydrolase = = F 4 = F - + +
Arginine decarboxylase + 4 4 4 4 4 i 4 4
Citrate 4 I F I+ F + + = —
45°C 45 °C growth - - + = = - _ — _

62— Bacillus thuringiensis (JQ289048)
T-5

Bacillus anthracis (KF641920)
Bacillus cereus (KF591113)
Bacillus subtilis (1X188065)
Bacillus cereusisolate (DQ339693)
Bacillus thuringiensis (KE779471)
Bacillus anthracis (KF017366)
Bacillus coagulans (F1976533)
Bacillus aerophilus (JX027507)
Bacillus pumilus (JF836884)
%afillus stratosphericus (KF879919)

32

T-3
100 186 Exiguobacterium profundum (KF269103)
\_'2? Exiguobacterium aestuarii (FJ462716
Exiguobacterium arabatum (KC519397)
69 Paracoccus denitrificans (1Q045827)
— Paracoccus pantotrophus (GU191922)

100 100 |66 Paracoccus ferrooxidans (AY954687)
[ _'% Paracoccus versutus (KF715850)
T-4

34— T-8
41001_5 Stenotrophomonas acidaminiphila (F1544377)
Stenotrophomonas maltophilia (JX130396)

Stenotrophomonas chelatiphaga (JF460769)
Xanthomonas oryzae (KF822671)
Pseudomonas nitroreducens (KJ002756)

T-9

Uncultured bacterium clone (EU708503)

T-6

30 Pseudomonas geniculata (KF054771)
26 Klebsiella pneumoniae (JF939019)

—E T-2

100 Bacillus subtilis (F1532063)
6_2'_? Klebsiella variicola (KF036184)
21 -Xenorhabdus poinarii (JQ284032)

100

5 BT EEE 16S rRNA EEFIIMENRELER
Figure 5 Phylogenetic tree derived from 16S rRNA gene sequence of bacterial isolates
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Figure 6 The decolorization effect of azo dyes by the
isolated strains
A (100 mg/L) B I(100 mg/L) C G
[9] (100 mg/L).
Note: A: Methyl orange (100 mg/L); B: Golden orange I
(100 mg/L); C: Orange G (100 mg/L).
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Figure 7 Comparison of decolorization by mixed and
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