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It 1z estimated that there are ower ID,DDD mmmermalljr e *aﬂr:l p1gments for
industrial use, representing an annual consumption of around 7z 107 tons worldwide Ho TEL, .
about 10-15% of the synthetic dyes produced are d1scharg&d’i?c- mndustnal effluents, o sing

environmental problems. Accordingly, in man i ntamination el water bodies by
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major c:11sac1van1:age in that the reduction of azo dyes generales colourless but potentially
mutagenic and carcinogenic aromatic amines. Cotigeg@ently, the treatment of dye-polluted '
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etic acid Htﬂ pH 4.0, betore (o) and after bemg
incubated for 24 h HoO5(10 mM) () and with peroxidase
(5.65 UmL!) and H; mM) (A ) The decolonzation yield
in 24 h for the peroxidage process was 79.7 %.

electrochemical treatment and ion-pair extraction, are effective in the removal of dyes
However, none of these methods has been found to be very suitable because they are expefisive
and produce toxic pollutants, and commonly used methods of chemical precipitation produce

large quantities of sludge, which creates problems of i%al . Consequently, owing to its

highly selective nature researchers have been focusing the ntion on the study of enzymatic

pretreatment as a potential and wiable alternative to cenventional methods. Further, in N
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enzymatic treatment, inhibition by toxic substances 15 minimal and the process can operate over
a broad concentration range of aromatics, with low retention times. Enzymes can act on specific

Fig. 5. Effect of dve concentration
on LSP-catalyvzed Green Domalan
removal from agqueous solution
Dve removed (0) md remamme
(m).For expermmental conditions,
see text.
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recalcitrant pollutants to removwe them by precipitation or transformation to other (innocuous) i |
products and can also change the charactenistics of a given waste to render it more amenable to
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treatment. Compared to chemical catalysts, the catalytic action of enzymes 15 extremely

efficient and selective owing to higher reaction rates, milder reaction conditions, and greater
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sterecspecificity. Enzymes can catalyze reactions at relatively low temperatures and across the
whole aqueous pH range. Although much attention has been paid to the use of biocatalysts in

several fields, their involvement has only been considered wery recently for the resolution of
environmental problems.
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Sensitivity study for the determunation of the optimum conditions for the performance of lentil stubble

20 L - ' : ' - : = . peroxidase (LSP) with regard to Green Domalan BL removal from aqueous solutions.
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effluents of textile industnes. The studyisaimed at I:hEC
extracts coupled to HoOy in gHE cxidat]
BL. The effects of parame N as pH, Ho2O4, enzyme and dve concentrati
centrifugation times, the f‘j}erature of decolorization, and the detomification of the dye were

investigated.

ons, contact and

s , g

Parameters Range evaluated Optimized parameters

" pH 2.0-9.0 3.0—5.08

Reaction time (h) 0—24 1°
Centinfugation time (min) 2-10 2°
Peroxidase activity (UmL 1) 0-6.78 1.134
[H,0,] (mM) 0-11 0.3*

[Dve] (meg L) 20-270 2401
\ Temperature (°C) 18 — 38 258
Other conditions: a) 20 mM utiwetsal buffer, 76 mg L-! dye, 565 U mL-1LSP, 10 mM Ho O, 24 h reaction
time, 25 %C. b 20 mhd acefd iCetate, pH 4.0, 7o mg L1 dye, 565 U mL-1LSP 10 mM HaOs, 50 min

Beer-Lambert correlation between absorbance and dye concentration gives a molar absorptivity centrifugation, 25 °C. c) 50 o -idfacetate, pH 4.0, 76 mg L' dye, 5657 mL! LEP, 10 mM HoOs, 1
of 8.6 mMlem ! which was used for estimation of dve concentration. After the enzymatic hreaction, 25 %2 d) 20 mhd

treatment, the dye samples were centnfuged and the supermatants were assayved for the residual e B e e M F e pa oy 1h reaction, 25°C. &) 20 mM al::etl::'

* \

imcubated with H,O5 (A), and dygimcubated with
H-0, (®). For expernmental 15, see text.
Dve assay

Cuantitative estimation of the dyes in aqueous phase was carried out by colorimetry, scanning

the absorbance spectrum at wavelengths between 250 ntm and 700 nm by means of a Beckman
DU-7 UV/VIS spectrophotometer. For the dye Green Domalan solution (76 mg L1, the

absorbance maximutm was obtained at A, = 600 nm. At this wavelength, the corresponding

wcetate, pH 4.0, 76 mg L dye, 0.3 mM HaOs, 2 min centrifugation,

actd/acetate, pH 4.0, 76 mg L1ldye 565 T mL1LSP 2 min

100 centrifugation, 1h reaction, 25 %C. ) 20 mM acetic acid/acetate, pHA40 112 U ml LR 0.3 mbd HoOy, 2
min centrifugation, 1h reaction, 25 %2, 2) 20 mM acetic acidfacetate, pH 4.0, 1.13 UmL-1 LSP 0.3 mMd of

i)
L)

dve concentrations,

o
o

Assay of enzvinatic dve remowval

80 X HoOs, 240 mg L-! dye, 1 h reaction.
Expenitnents were carnied out at a constant temperature (21°C) by warying the process — T0 Ty
; : . | -~ A =
parammeters such as pH, dve concentration, peroxmidase concentration, H-oO- concentration, = 60 &
centrifugation and incubation times Initially, kinetics were cartied out at 76 mg L1 dye g o r-
: : : > i (2]
coticentration by keeping aqueous phase pH at 4.0, enzyme concentration at 565 T L1 and E 50 A6 T
H-:Os at 10 mM The reaction mixtures in wials were kept for agitation on shaker at 100 rpm for o . ﬁ Table 2
the requisite coentact time and aliquets of the selution were analyzed fer residual dye 2 40 = Substrate specificity of LSP for the decolonzation/degradation of a series of dyes.
coticentration ih aqueous phasze after centnfugation (10 000g, 2min, 20%C). Subsequent series if - ' 20 -
experiments were petformed by varying the aqueous phase pH (from 2 to 9, dye concentration " _ = Dye Anax Time [Dye] Absg Absgy time Decolorization
(from 20-270 mg LD, peroxidase concentration (0-678 T L1, HaOy dose (from 0-11 mbd), 20 0 1 . G
centrifugation timme (2-10 min) and contact tirne (0-24 h) to know the optimum conditions for L S (mm) () (mg L") yield (o)
dye removal 2 3 4 3 6 7 8 9 Green Domalan BL GO0 24 700 04137 0.1211 797
pH Orange Bemacid CMGL 491 i 40 0.0125  0.2140 65.1
Fig. 3. Eff pH on LSP catalyzed Green Domalan removal AshiGrevr Donalan R 5565 24 200 06042 03571 40 9
from aqu s solutions. Dye removal actiaty versics pH at 1h ’ ) a0 o Beiie g e
(o) and@@=h (o) reaction. LSP activity towards guayacol Black Domalan HEBD = ; % Sicials :
versis il (& ) For experunental conditions, see text. Navy Blue Domalan HEND 00 24 100 1.2952  0.9872 238
Results and discussion Red Bemacid F-GS 318 72 110 1.1347 0.5562 23.3
Red Domalan 2BL 541 24 700 (0.5541 0.0921 19.0
A B > - Red Domalan BL 490 24 150 1.4712 1.3197 10.3
-
q- ellow Donalar 1R s 446 T2 150 1.0087 0.9675 4.1
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Dﬁd%ﬂ ‘ ‘ Conclusions
- The expermmental resulisiabtamed m thefpres k rey gal the effectiveness of the peroxidazesgatalyze y '__' 1c reaction for the treatment of fexfile dves m the aqueous phase. However,
Anthraquinone dye: @ the perfoomance of the ' g react ras found to be dependent on fhE ¢ "":"lf'--; the dye, the'H,0; md enzyme concentrations, and pH
NH, Likewize, the absence of mietfect ibrium concentration was obsERER The {IECI ease m the ecotoxicity vahie of C'n eent Domalan BL solutions due to the action of
50y < e e : 3 ? - PERR e : ;
NZ the LSP extract shoys 1 the starting products.
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