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Abstract

A reactive dye-degrading bacterium was isolated from textile waste water and it was identified as Stenotrophomonas
maltophilin based on its biochemical characteristics. The effects of additional carbon and nitrogen sources were
investigated for the development of an optimal medium for biodegradation of Remazol Black B by S. maltophilia. The
optimal pH and temperature were determined to be 6.5 and 30T, respectively. Remazol Black B with the initial
concentration of 50 ppm could be degraded up to 86% within 28 h.
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Table 1. The compositions of various media used in this

study

.., Modified Modified

Composition (I;/?) l\i‘;dl(;)e)d YEPG  YMPG
(%) (%)
Ammonium 0.02
sulfate

Glucose 1.0 1.0 0.1 1.0
KoHPO;4 013
KH,PO,4 0.44 0.2
Malto extract 1.0
MgSO; - 7H:0 0.0147 0.1
NaCl 1.0 0.2
NaH,PO4 0.13
Trypton peptone 1.0 1.0 02 0.2
Yeast extract 0.5 1.0 0.02 1.0

HEE YEPG uj#], wid g
ol83ta] HE el

YMPG 87}, 18]2 LB v A &
= o - BA3le] ¥ gkch Remazol

Black BgM& =42 = dg FE7} 50 ppm?l 20 mf 9]
WA ES 247 300 e A7 Eepade] ¥e 3, fed 14
Zo]& #Hate] HEsta, 250 rpm, 30°Coll A vjkshE A, &
A0 Z 0.5 m4 samplingdle] 2087} 10,000 rpm
& GARYE & F, AFAE FHote 600 nmAf A

zAbseh £, o))

g5 ahobiy) 9 7% HHZIEE W g YEPG A
S AHEslglom, 27 HE 4%

2 z4std Adstac igvu =5 E0,01, 0.2, 05,
T 10.0%(w/v)2 H3A7IEA d8 B Axe
i - EAsk AT
éi%gl ﬂ% 10%<w/v)° A

Ao #) 35 = ammonium

Lol HrlE 7)E uj

sulfate, trypton peptone, yeast extractE 24z} 0.5%(w/v)
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Table 2. Biochemical characteristics of Stenotrophomonas
maltophilia E]-211 examined by the API 20E Kit

Characteristics Reation

ortho-nitro-phenyl- 5 -D- +
galactopyranoside (ONPG) or
isopropylthiogalactopyranoside (IPTG)

arginine -

lysine +

ornithine -

sodium citrate +

sodium thiosulfate -

urea -
tryptophane -
creatine sodium pyruvate -

Kohn's gelantin +

glucose -

mannitol -
inositol -
sorbitol -
rhamnose -
sucrose -
melibiose -
amygdalin -
arabinose -
oxidase -

ol WAl XgH o} e F8 AFEY FEIt Y] WE
o2 #aE) Table 164 |3 YEPG wjA o 2A4& 4
Hey, g2 wAde gFHodA ¥S ammonium
sulfate7} Eo19lom, X 4o 7bd & o] 4]
£ 84999 glucosed] FE7} 0.1%(w/v)Z T wj x| ]
& Fx7h 108 AE AA o] Aok wabr, 71 wiA
2 H¥d YEPG wWjAE AHE3L7|Z 8har, FQ wiA] A4
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Table 3. Initial degradation extent, final extent of dye degradation by S. maltophilia EJ-211 and cell growth extent on
various media

. Initial extént of ) Final extent‘of c
Medium . ) o/ ib Cell growth extent
degradation” ~degradation (%)

LB 26 82 4.56
Modified LB 25 60 5.48
Modified YEPG 50 39 3.02

Modified YMPG 26 56 5.08

“Initial extent of degradation = {(O.D. 4 on - O.D. o 2) / OD. at Ohr] % 100
®Final extent of degradation = [(O.D. at o -OD. 4 san) / OD. w01 > 100
‘Cell growth extent =0.D. 4 ss - OD. & o

Table 4. The Effects of various glucose concentrations on initial dye degradation extent, final extent of dye degradation
and cell growth extent

0 Initial extent of Final extent of .
Glucose conc. (% (w/v)) degradation (%)’ degradation (% ) Cell growth extent
0 25 45 1.64
01 31.67 50 2.60
0.2 36.67 68 276
0.5 43.33 70 3.72
1.0 45 83 392

10.0 31.67 47 4.88

“Initial extent of degradation = [(O.D. o obr - OD. & ¢nr) / OD. a on] » 100
°Final extent of degradation = [(O.D. & o - O.D. & 20} / OD. o 0] » 100
‘Cell gI‘OWth extent =0.D. & 2 - OD. & 01

Tt G871 Bl E 9, 2Ty A 45% £39 2 tractd] A 7 WAEL 4% =901} g2 F L ammo-
HES B Felde Brh 8449 98 235 YaMe nium sulfate 7} S0)7} 799} Ao w£d Ho) Y5 B
BE g2 Aol Hads ¢ & YAtk EEF 10%  AFUck(Table 5). walA, E 2% o)A trypton peptoneS:
W/v)el TeE AFgste 49 79 4% 2 98 B Ardow 2R T8 TS EAs) 2otth Trypton
o] Aatrw AL #AT & Qlo}, HE ©A g HHE peptone©] 0.5%(w/v) o]5}9] g ﬂ]% Ao g 1
L0%(w/v)2 243U s B 2HE A& 4 en, 1.0~50%w/v)l A e
HE Bl Ax727~30%2 202 GA4H A B
Hpelo| o + A Table 6). A9 & trypton peptone 1.0%(w/v)
A 29 o] Remazol Black B B850 m 3= &S Ay < Aygslen

B7) 93t 4922 ammonium sulfate, trypton pep-

tone, yeast extract® A|F31 98 RS 2As4c) 7| pH 4 2571 92 2ol ojxle A5

05%(w/v)9] trypton peptoneZ Yoj& A9, 7] 48 & %7] pH ¥ 37} Remazol Black B £ 359 p|x= o
& A=7t Aidol gl djztoll Hls) oF 2 ul, yeast ex- & F43817) Ystod pHEZ 55, 6.5, 75, 85, 952 w3} 7]
tracts A0 2 AT HF-Ht of 1.3 v E9kc) 244] HA 271 98 BallsS Hrisl ®Retoh Fig 100 AAE n)
T A iz vl oF 3 u Fletgon, B 9F o) pH 6594 #al5o] &+ 17%2 713 wten, pH
FE® 81%2 o 24% AT AT whdol, yeast ex- 559 750 M 7+zt 14.6%9) 13.3% 43S Uehfjo] 4
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Table 5. The Effects of various nitrogen sources (0.5%(w/v)) on initial dye degradation extent, final extent of dye
degradation and cell growth extent

Initial extent of Final extent of
Nit 0.5% Cell th extent’
itrogen sources (0.5%(w/v)) degradation (%)’ degradation (% )b ell growth extent
None 27 57 1.04
Ammonium sulfate 23 60 1.45
Tryptone peptone 50 81 3.53
Yeast extract 38 60 440

“Initial extent of degradation = [(O.D. & ot - OD. at 6w} / OD. at o] X 100
®Final extent of degradation = [{O.D. a onr - O.D. at 24n) / O.D. e o X 100
‘Cell growth extent = O.D. 4 24 - OD. 2t o

Table 6. The effects of trypton peptone on degradation % BAE EoJEC] AstHe AL E F UUH

extent and cell growth extent at various concen- 25| WE S. maltophilia EJ-2110) 93 98 &3 AT
trations (0, 0.1, 0.2, 0.5, 1.0, and 5.0% (w/V)) 2 otolr o] 9a) 30, 35 40CHH A2 HesS Hrla
Tryptone peptone Extent of Cell gl’O\l/)Vth Holth 27] g8 Ba) AxE A9 wLaRu 4N £
(% degradaton (%)° tent
conc. (% (w/v)) egradaton (%) exten 30T M9 B Axs} e 2o HE) 67~141% 7h3

0 50 094 _ _ : i

01 47 0.94 FEE 617%5 Uehlol HA 258 30T= AAsiAd

02 47 214 (Table 7).

05 52 298

10 77 242 Remazol Black B &l S2i%

5.0 80 486 . o _

HH v59 Hzgad R dade /MR H8

Dxtent of degradation = [(OD. s -OD. ) / OD- o] X 10 yEPGo) A 5, Maltophilia EJ-2110] €5 Remazol Black B 3

*Cell growth extent = O.D. 4 240 - OD. 4t gor
o) S2ste AR Fig 20|49 go] Z7)olE WE

18 Faes EAFo] 18AI1ZF Yo} 60%5FY w3l &

' o, 28X7 A3 & oF 86% RS HojFo] g4 TG
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Remazol Black Bel| tjs} 8 AEesS EYS & =+
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Table 7. Dye degradation extent at 30, 35 and, 40T

Initial dye degradation extent (%)

Temp. Initial dye degradation Final dye degradation

() extent (%)’ extent (%)°
30 339 61.7
pH
35 38.3 55.0
Fig 1. Effect of initial pH (5.5, 6.5, 7.5, 85 and 9.5) on 40 277 476

initial dye degradation extent.
“Initial extent of degradation = [(OD. at onr - O.D. at an) / OD.

at one] X 100
BolM €8 Ralse] 58S ¢ 5 A i o ®Final extent of degradation = [(O.D. a4 onr - O.D. &t 2a) / OD. &

714 492l pH 859} 950 A= pH 6,50 Hls) ok 37~526 o] 100
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Fig. 2. Biodegradation of Remazol Black B by S. maltophilia
EJ-211.
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