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Abstract: This study is to inspect the biodecolorization capabilities of indigenous strains to azo dyes (RR198, RR141, RBkS3,
RBul60, RBul71, DY86, RY84 and RG19). Shewanella sp. WLP72 isolated under selection pressure of decolorization of
RBul160 upon gut microbial consortia of Babylonia areolate showed the optimal color removal capability. Due to this, WLP 72
had the highest capability to decolorize RBul60. Apparently, conditions of isolation of model dye(s) would affect
dye-decolorizing capabilities of strains to be expressed. Moreover, the chemical structure effect of azo dyes would have a
significant impact on decolorization efficiency as indicated through specific decolorization rate (SDR) of azo dyes by WLP72.
The presence of electron-withdrawing groups (i.e., -SO53") as the substituents at ortho- or para to azo bond would enhance
decolorization efficiency. However, since the ortho substituent caused steric hindrance near azo linkage(s), azo dyes with para
substituent could be more favorable than those with ortho substituent for decolorization. This study suggested that both the
electronic characteristics of substituents in azo dyes and the positions of substituents related to azo bond on the aromatic ring
all significantly affected the efficiency of biodecolorization of azo dyes.
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L 5 FH 8 Gl T 43 2 — K BE A (FREE A & V8 A O b 22
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(c) #S#fECr (12000 rpm~~14940Xg) B b & i (AR & Y
BE) BTt (E 25

OD)" o = OD5 3)

Y6 8t = 1 7 7 2% 85 S B0 T 5 1 DYE S FE oD P, A
oDy, . TEIUE ¥ RGOSR G I (0D < 0.6)
A R R A B

P UL B B AT A B O RS AT LK AR R R (specific
growth rate, SGR) 1 tb it & 3 ZE (specific
decolorization rate, SDR), HEMHFEZRIIT:

Logistic equation:

dinx _ [ x
dt —/-1[1 Xo] W

Specific growth rate (h'):

dlnX A(X)

SGR = L
dt X At

(2)

Specific decolorization rate (mg L' h' ODU")

1 d[DYE]

SDR = - (3)
X dt

X R HESIRIL. LA RIGEIIREL v RAERER [DIZ]
W (ng L)+ t Al (h)

3. &ERHEEFR
3. 1. Ykl R R R
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4) 5 A (=) S8 RH B OE (1) .

e BRI 7T L7 8 H 0457 22 1y A0 R G deb i 3 25 1 48
BYRL T G AT HE Y IR, 2B J5 R 2 BT A 25y 1
HIEE Ak b, e AR AR IR B R (1 -N=N- o
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FR1 WLPT2BANTUO LA R Uk} 2 i 5 3R Lk o

Decolorization rate (/M h™ ODU™)

b7 Sk e
WLP72 NIUO01[7, 8]

Reactive Blue 160 62+2 16. 7
Reactive Red 198 5743 264. 2
Reactive Black 5 48+1 81.6
Reactive Red 141 36+1 37.5
Reactive Green 19 17+4 25.4
Reactive Blue 171 1743 29.0
Direct Yellow 86 13+1 20.7
Reactive Yellow 84 12+1 16. 4

3. 2. L IKHAWLPT 2B A AR A ekl 2 Rt BE 7

PLA TL IR TRIWLPT7 235 25 A YUkl MEAT e €8, WA [ 5 Ao 3R
2% i, WLPT2HHA KA YRHE — R IN B Re A AP IR (L 52
71.4%0A b HAER2WEH, AL IREWLPT2Z it ke
Pl i LA 5 £ 1R AR I SR (B B 7 £ . Shewanella sp.
WLP72, BAZ KB RE T2 #5, hiRAEyierl
s to A IR IR A, MOWLPT2 A RIF 2 IR RE 1. A ELIK
B AMEAE ] PR A, B HChen[9] MCao[12] %5 N 4%
BRI ] LR R AR R Gkl o Caol12]1 %5 N\ Ll Shewanella
oneidensis MR-1 %t methyl orange (MO) I naphthol
green B (NGB) ZVRA W EAR5E A M ELhe 77, SR
BIMO B HEaRiR B /7, HMOE fIHINGBIE JF AR (6. Hth
PRI & (riboflavin) /E 4 T8 T8 & i iR €2
X, R Shewanella oneidensis MR—12 it otk dEfE R
WIR R R, ) o A B N gm M 80K KA A4S
INIEB, Ay L EWLPT 236 2% i Gkl B A AN S8 1) P4 At o €2
Re7), BPEAGH & GRR T 2 MERe ).

F2 RIA A 1 i 3 BB R Gk (RBRSAIRBU160) 2 i i 4 (SDR) Eb

Strains 4R5R RBk5 RBul60 Eiisoy s R M f:
Acinetobacter — NIUx72  5.97 5. 74b RBul98. RY84 /LB
Johnsonii
Acinetobacter ~ NIUY8 7.86 3.5lc MEC (MM)
Junii glucose/acetate
Aeromonas NIUO1 81. 6a 16. 7b RR141/LB
hydrophila

NIUx73 1.76 9. 46b RBul98. RY84 /LB

YT11 65. 89 11.76b  RBul60. RBk5/LB
Aeromonas NIUP9 2. 66 4. 90c MEC (MM)
punctata glucose/acetate
Enterobacter BYm30 1. 62 2.51b RBul60. RBk5/LB
cancerogenus
Exiguobacterium K4 26. 4d 7.68d NaCl /LB
indicum
Klebsiella ZMd31 2.02 2.71b RBul60. D039/LB
pneumoniae
Klebsiella P11 1.2d 1.17d  Phenol
variicola
Proteus hauseri 7Md44 3.43b 11.16b  RBul60. D039/LB
Shewanella sp.  WLPT2 48.0 62.0 RBu160/MB
e 14.11d  2.9d  NaCl /LB

gallinarum

a:[7], b:[8], c:[10], d:[11].

Static incubation starts

Time =0

~ 100 . - . - 5
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2 s q . RR198
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= 60 Pl e — = — RBUIN

! IL‘J.E

%

Specific Growth Rate ( Il'1 )

Specific Decolorization Rate (mg L~

ODgoo (-)

[Dye]l(mgL™)

Time(hr)
5 CANLP72¥ & Gkl AT AR KR e
Static incubation starts

Time =0
80

— YTII
NIUX72
————— NIUX73
60 —-—s—- NIUYS
NIUP9
BYm30 |
ZMd31
40 ———— WLP72

~

w

Specific Growth Rate ( h™! )

Specific Decolorization Rate ( mg alopu! )

[Dye] (mg L™
ODgo (-)

Time(hr)

{6 AN [F A L i £ 1 8RB 2 AR R R ML €0 it 45

3. 3. LA R B R Z R RE F

Ry B 38 25 AR €00 B AR 2 o 00 M A A L DL
RBk5FIRBu160%; HAZ ek}, BIRBkSULE! (FE6. K2) 2 Eulii
i ZESDR (M b oDU™Y), HoK/NMERFEW T
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NIUO1 (81.6) >YT11(65. 89) > WLP72(48. 0) > K4(26. 4) >
K1(14. 11) >NIUY8 (7. 86) > NIUx72 (5.97) > ZMd44 (3.43) >
NIUP9 (2. 66) &~ 7ZMd31(2.02) ~ BYm30(1.62)~ NIUx73
(1.76) ~ P11(1.2). A 4k, %fRBul60 fift & 2 SDR( M h'
ODU™") & F 7 : WLP72 (62. 0) > NIUO1 (16.7)> YT11(11. 76)
~ 7Md44 (11.16)> NIUx73 (9.46)> K4(7.68)> NIUx72
(5. 74) > NIUP9 (4. 90) = NIUY8 (3. 51) = K1 (2. 9) ~ 7Md31
(2.71) ~ BYm30 (2. 51) &~ P11 (1. 17). [ T NIUx73A1ZMd44
Ak, ot & B 2 B Ak B RBR S FIRBu 160 i (235 PR e 1 R 3
& VAT, fEPeres[15] AlHsueh[16] %5 A\ Bl 5 4 A [5] 5 & 76
25 4-nitro-benzoic acid (4-NBA) Rt Rl A E G AEZ
A TR A LA B Er A AR AN R . it DAL A R 6 B
Jge €00 B AR SR 1 BRI AS ], S DABHM R ALk e
AN [E] 5t B BE Sy, Hod UL [ & Aeromonas  hydrophila 1
NTUOL, YT11 F1 Shewanella sp. WLP72 it =k i %f RBk5 Al
RBu16034 B A g5t RE T

3. 4. BRIRRMF

R R e NRaE REREIERE ], B
RBu160 2 it 4, % % 45 8 A RBk5 2 B bk, B 7 NIUx73H1
NIUP9# , Bl J&7H LARBul60 4 i i 16 14 2 H Ak &, 4
IMd31. ZMd44. WLP72, H. I 75 T IR WLP72 R 2 DL
RBu160 2 ffiiE ik, R ERBul602 it hE 77t H B A 4
EEAk 2 AR . SRTIBYm30AIYTL 1 Rt 45 F RBK5 2 B
AR, W3 BRBu1 60 (B R NG A B BB ARBKS .

3. 4. 1. AR R Gkl i 2 W ik

#r LARBu198 2 A8 %0 Y k) E %4 i 188 15 4 2 T8 ik o
NIUX72FINIUx73, BB R SR 2 Mt Cum v R 2, Wl ag
P A DL AE A 20 4% R At 0 B Ak 2 DA R L B M azo-
reductaseyif4: [18], FrLAEHME R YRl 2 it i LA AS =,
RO R S

3.4.2. BB EE

feFR24e ., A LR AR B 2= 5 E AR R &
F 2 B S (M) Frfii 2 B AR, ASMPC A stk 18 2
R, HIEHA S DI E R e s . W
NIUY8 FINTUP9Z Hit tufig 1 5% T AR /& e =

3.4. 3. NAEERGRAGZ R BB EE

[5) & Aeromonas)é Z NTUO1. YT11. NIUx73FINTUP9HI
BAARFE MRS /7. NIUO1 > YT11 > NIUx73 > NIUP9.
HANTUOLFIYT 1 IAINIUX 732 [F] & [F) e, B B IR A6 AN [Fl,
FHANTUO L2 Fh 25 PR = HBAS 5 it 6 i AR 2 BERR 141
BRI A [13], ML EaE /A B R, mYT11H]Z
FH A 24 B RBK 5 AIRBu 160 i F iR €6 3% P T B 1%8, 2 DAHE
Bk A Z GRS /1. NIUx73 R i AR ekt
RBu198 B 2 JL R RY8A B, 18 % LAAEMR 2 Ykl i 2 16
Pk, B A G Rl iR B fE B % . TINTUPY BIf /& glucose
/acetateffii AR AR B 2 B35 (W), DAMFC 44 fifi 128
AP R 2 B, H B2 DU (R S 5L R
B, Mt RE Ty 8% T-ER R R 22 1B NN TUYS

BRI 0 7 35 22 R R S RHI L BE 0 T 7

3. 4. 4. Tk B O R AT Y B T

LA B K AT 5 Aifiie 8 Bl AN e el, SR Ll
AT AR . (H LB AT (2 IEK4 BB R AR B ROR
(LT AR L 05 B A A 1161, W] BESELBIN 73 vl {21
K4FYIE R 2 s A B o S8k, TRl T PRP 1 LA DA 2% i
BIGEAELLL], B AHSHB SR 5 5 0 78 B A7 i € 3 v

R o

4. #

WLPT7235F 25 1 8 G ol J €23 PR R 7 BENTUO LAHARL, kel
AERE U BIWLPT 2 i €03 1 1 52 B RINTUO 1. ASHIF 78 95 B
B ISR AA A ShF B R W R 22 R (K BE, DARBU160 2% i I8 15
2 WLPT23IRBu 1602 it €0 303 L 42 L ) it €0 1) 25 17y 284 e
B, HE it A R . (H DAk 2 B 2 B A ol R
EGRME R AR, Ao dai g ik, BHEE R
Jiit €L i ) B 2

Bt

B B+ EB 5 #E (MOST 103-2221-E-197-021) A1
(MOST 104-2221-FE-197-030) 2 &% Er #iih
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