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Chlorinated phenols are widely used by the chemical industry as intermediate products in synthesis and previously were
frequently applied to various industry fields. Peroxidases catalyze the peroxide-dependent oxidation of a range of inorganic
and organic compounds. Peroxidase was shown to mineralize a variety of recalcitrant aromatic compounds and to oxidize a
number of polycyclic aromatic and phenolic compounds. Among monomeric phenolic and nonphenolic compounds, peroxidase
is known to oxidize its compounds. In this study, a colorimetric assay was developed to quantitatively evaluate the peroxidase
activity for rapid screening. Color products of different intensity were developed proportionally to the peroxidase activity on
agar plate and 96-well plate. This method correlates well with the RP-HPLC result. Using this screening method, 12 colonies
of strain was screened which survived at high concentration of 2,4-DCP (1000 ppm) and with peroxidase activity for the 7"
round screening step on agar plate. These strains were utilized 2,4-DCP as a sole carbon source and produced peroxidase.
After the screening test, four of the bacteria have significant better effect of COD removal on dye waste-water. COD removal

of these was from 44% to 61%, respectively.
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Table 1. Isolation of strains in 2,4-DCP media

Screening round 1% 2™ 3¢ 4% 50 gh g0
Glucose (g/L) 2 0 0 0 0 0 0
2,4-DCP (ppm) 20 50 100 200 500 800 1000
2010 1050 962 303 109 84 12

No. of colonies

-+ E
Figure 1. Peroxidase activity determination of isolated strains on agar
plate medium using colorimetric detection method.
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Me = 24-DCP 235 32| Peroxidase M A
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(Fig. 2). peroxidase &35 7IA= AHE 8719 #F5L
SDS-PAGE®] 2]3]| peroxidase AJ4+He #-215199t}. SDS-PAGE
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B2 oAl ¥ 9] Lignin Peroxidase #AM91 <F 40 kDakth
2k oF 38 kDaZ d4HT). o] A2 prokayotes®} eukaryotes
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Al E o] A B8 47 12 F9 peroxidase’} <kt
o] B} o7} QAA|NE Lignin Peroxidase™ &3] F<]
peroxidase 2 transcriptional modification®l] W& Tao] Z7}
7} dojup BA o] FUIEHAR AEE dFE AldRE ©]
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Ao g Holt}h

4o o K

a - f : strain number (RK008, 012, 009, 022, 036, 049)
Figure 2. Peroxidase activity determination of isolated strains in liquid
medium using colorimetric detection method.

54 KDa
51 KDa
39 KDa

b L

28 KDa

Lane 1: size marker (seeblueplus, Novex, Co.),
Lane 2, 3: Lignin peroxidase,

Lane 4: supernatant of isolated strain RKO012,

Lane 5: whole cell protein in isolated strain RK012,
Lane 6: supernatant of isolated strain RK009,

Lane 7: whole cell protein in isolated strain RK009,
Lane 8: supernatant of isolated strain RK022,

Lane 9: whole cell protein in isolated strain RK022.

Figure 3. SDS-PAGE of protein produced by isolated strains.
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PFgAE 273 'é%i H] A2 § 244]710]] 2,4-DCP
AE3AT 23 gl A oA
J2 3714 <] fﬂr—:ﬁv?é Bk A3ge] we 3
(RK009, 012, 022)9} AFo] A9 gle A (RK008, 023, 041,
045), 18] 20A1ZE o]%o A o] meksiA Al
(RK020)9] 37}49] FHliS EHATHFig. 4, Table 2). 23]
HjRo A FFe] o] Bl FF9] 24-DCP B3 e
4ol =& Fol g O ®2 A4S HAFUL o] A
= 23899 o059 4% £57} 24-DCP £3) 47 A
AL ke A RYEh ol HF 2~3Ed BAIA
IES (1000 ppm)2] 2,4-DCPE £92 gagdod ARR3137)
Wzl ~3dE o5 5 A7) mE 5 (RK009, 012, 022)
52 B0 ZA 24-DCPE E3let] AE Ao AHE
Aol o] &&= 9l7] wEelgtn wgEn ~FedE a5
£9] 24-DCP #3l] HIEL 61%°14 93%°]J e AAAo] W
TFE2 81%914 93% (RK009=81%, RK012=89%, RK022=93%)
g}, 23dE #59 2,4-DCP B35S Kirkse] I+ A7
Boh 1.2-1.5% =4TH19). o}22) 24-DCPY Halse =34
v AAo] wWE 73 (RK009, 012, 022) Btk A7) tjd RK020
o] AL BAado 2N 24-DCPE Bajlste] AE A& B
H tirle] o] &3] Edle Aoz AjZhHch

Table 2. Degradation rate of 2,4-DCP by screened strains

The degradation rate of 2,4-DCP (%) *

No. of sirains by cultured broth in 2,4 DCP medium for 24 hours

RKO008 72
RKO009 81
RKO12 89
RK020 84
RK022 93
RK023 63
RKO041 65
RKO045 61

2,4-DCP degradation activities of screened strains were measured by
C18 RP-HPLC. The initial concentration of 2,4-DCP was 500 ppm.

(Initial concentration of 2,4-DCP)-(residual concentration of 2,4-DCP)
Initial concentration of 2,4-DCP

4

——#8

Abs. @ 600 nm

0 3 6 9 12 15 18 21 24 27

hours

Figure 4. The growth curves of screened strains.

232|dEl 2,4DCP 2afl #F0f 25t AMu=o| 25l
2389 H 2,4-DCP &3 #5

7Fsdt A5 golry] A8 4719 7 (RK008, RK009, RKO12,
RK041)E AHeisle] 24-DCP7} Y& LB #iAolA 30T, 18417t
Hj g ol o]ﬁo};:au} 2,4DCPY o3+ Eajare] % A}
£ Adsr] Y3l Fo vlm AES AAET A WA
2 Hx RN %OEJ gaoz 24-DCPS §7 30T oA
18AIZE &<t BBttt = AR, 4719 HaujAelx 5
& z7o 2 wjoksta 4ColA 9000 X g2 108 FF AA
Bsla #F2 3|43k LB wiA|olA ThA] HH 30T oA
18AIZF B}t v gste] 4% ¥ A7E Hlastch éﬂﬂ
JE 2,4-DCP &3 #Fol o FAHGFY COD E3ls
A7) st 500 mL F2kTdd 4249 50 ml HH‘*"“J%
100 ml9] FHAHE9t H,0,Z 10 ppml 2 FA7}sch £
HjkRS 25T, 150 rpmOE 2A17H 4417 H<t wukalo]
COD 35S 434k AZ2 Mol 93] COD A4S
stk EA#E o] COD AlA E&2 LB HiXdA] wjgH
ujekelol] oJa] 43.7% oA 50.7% 1E]al 2,4-DCP vjR|ollA vk
o] 93 40.8%°14 60.5% SATHTable 3).

Table 3. The removal of dye wastewater’s COD by screened strains

The removal of dye wastewater’'s COD (%)
Culture broth in Culture broth in

No. of strains

LB medium 2,4 DCP medium
RKO008 50.7 52.9
RKO009 43.7 57.0
RKO12 50.7 48.8
RKO041 43.7 60.5

(The reaction conditions are dye waste water 100 ml, sample broth
50 ml and H,O, 10 ppm for 4 hours at room temperature. The Initial
COD of dye waste water was 945.45 ppm)

o Oof
Z =

B AF M= peroxidase B4 A3 ~3EdS 98
peromdaseA BAS AFHoT P F e BAow
agar plate®} 96-well plateol] A peroxdase2] EAJol| H# s}
AFAEE SHE 4 AT colorimetric FAH-E 73S
t} o] ¥bHLe RP-HPLC ZA#¢} wj$- vl F oz Azl A
= Bt} o] colorimetric HATHE AME-31e], Hao A 3

TAERRINA 73] AR ~3FPeE T FEY 24-DCP
(1000 ppm)oll Al AE3R= FFE 238 AEE ol
TFEL B4Y0F 24DCP W ALY = oy E&
peroxidase AJ4HgS B #ElE OFE F =2 peroxidase

848 7MA= 24-DCP 23 #55 Eesida HE &
d a5 94949 CoDE 17J =2t 44% X 61%7HA
AASALE 4719 Azl o) B Aol sjEkE whaHo)

Ssslge Bal @% 2aediol uu}h Ao dre 24
o sl EHBe Bl TF YA vslel 4FHOR g
2 4 Q1 A,
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