Hydrogen peroxide, its measurement and effect during enzymatic

decoloring of Congo Red
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Abstract

The color of textile-wastewater hindered spectrometric measurements of H>Oz and enzyme
activity during enzymatic decoloring. By using ABTS, we developed a new method for
measuring peroxidase activity and HzO: concentration. The ratio of enzyme and HxO, was
optimized as 1:150 by investigating the effects of H202 on enzymatic decoloring. Pulse feeding
of H2O», upon depletion, significantly increased the decoloring of Congo Red.
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Materials & Methods
1. 3284354
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Results and Discussion
I. #5354 AF
1) g 23 FF2=9Ey] 2 vgd o2 93}
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HRP- Hz0, o 2|3t ABTS<9] 4Fspubg-o] A 420 nm 9} 734 nm ol A] peakdte] 2= ATt
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EE WA Fig 2914 B bk} o] H0:9F Hlellsle] 7130

3) #FAstrae] AFS AT wFEFA FAA

HRP-H20: & ©]&3le] ABTS 9] 4t3tA] YEldE 73dnmel A o] F3E ¥gEEE o] 839
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(1) Congo Red 9 54

Azo 7l 98% 342 Congo Red:= FF2HNEFOZ 200nm~600nm 2] FHoA 3H FF
1& Ueldli= #3183 548 Xdroh(Fig. 4 wEhA, Congo Red B A] 5565nmellA &3}
71€9] H:0: 58U 22 Congo Red oF o] HA A= v-gF dojuts H0: o &9
35 SAHE = A}
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(2) Kinetics of decoloring by HRP-H20-
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A2 de £ 4.

Effect of H202 Concentrations on Initial Rates of the Reaction
H:0:5 2] ¥iglsE 7|F2 2 3 Kinetics k2 non-linear regression ©l 2]3] et} (Data
not shown)
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?] model ° 93] ¥} V'max(apparent maximum reaction rate)x 0.259 OD/5min |12
™ K'm(apparent Michaelis constant) & 7.165 gM ©°|1t}.
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Effect of Congo Red Concentrations on Initial Rates of the Reaction
HRPY ¥ 45x107"mM, Hx0:9] == 80uM=Z A3 A Congo Red®] 52 Wi
SIAAAM 27] 484 EE dAd. (Data not shown)
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#] modeldl 2]&] Yo]z V max(apparent maximum reaction rate):= 0.69 OD/5min )%l 5
K’m(apparent Michaelis constant) - 91.01 M o]t} =22 HRP H.0:ol ¢g Congo
Red 9] 4F3}wH8-2 z}Z} Michaelis—-Menten KineticsE 2 23 R o2 Qs ch
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(3) Congo Red 2] Hd| 244y g2

Congo Red 24} Whg 1Az F oF 30%, 2A1Zb% oF 40% A =7t AT WA gto] A%
SHolx o o]4 ZAlgo] Z7bH R Yt gao] X o] AN HO¢ HES =3
A3 A8U H0.7b 93] 225, HRPS &4 Ao 2ul2 #3259 Congo Red ¢ &
Aukg-o] Az Uelo] H0:0 REE 813+ o}.(Fig 5)

(4) HzO2 Pulse Feeding &3 =34

Congo Red 9 2419 x| UQlo] Ha0:9 A2 =2 QA% ZAYLS U351 HOE F7)3o=
g A3 AHE oF 20%S &S Hold Hol Hi0x9 FFo=2 of 30%, 40%=2 F7lste
#1331 o} (Fig. 6)
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Fig. 1 Changes of absorption spectra.
2
A
=z ® °
§' 2 H
= £
@ 1 e
5 R
5 g
x 2
(=] ° .
. 20 w0 -. P
H202 (M)
o
) 100 200 300 400 500

H202 Concentration (uM)

Fig. 3 Effect of H202 on the oxidation of ABTS by HRP.
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Fig. 5 Time course of decoloring
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FIG. 2 Horseradish peroxidase activity at 734 nm and 420
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Congo Red Asorption Spectra

Fig. 4 Asorption spectra of Congo Red

3 » 8 8

M
H20; Concentration kM) _g

i
® 100
o
5 w0
S
o-l
o
)
T 7
&
>
S
o
s
3
3
2 2
o«

4.
Time (hr)

Fig. 6 Decoloring by Hz0: Pulse Feeding
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