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ABSTRACT

Peroxidases (EC 1.11.1.7.) belong to a large familenzymes that are ubiquitous in fungi, plaats] vertebrates.
The enzyme usually contains a ferri proto porphybnprosthetic group and oxidizes several subsgatethe
presence of hydrogen peroxide Peroxidase, extrafrtam cherry tomatoes was isolated by ammoniumatsulf
precipitation technique and purified by ion excharghromatography. The crude enzyme having 36 U/ctility
and 2.4 U/mg specific activity was subjected to amom sulfate precipitation technique for partialrfication
and the resulted activity and specific activity eve28 U/mL and 7.3 U/mg respectively. After ion exce
chromatography through DEAE-cellulose, fractionvbetn 40-60 exhibited maximum activity of 24 U/md an
specific activity of 15 U/md.he enzyme under discussion was found to be qtiteeavith optimum temperature of
45°C. Optimum pH for the enzyme was 5.5. Thermalreat of crude extract of cherry tomatoes peroxidaas
more stable at pH 5.Results showed optimum temperature iS@%or enzyme. Like most chemical reactions, with
increase of temperature from 27 °C, gradually, \atti of peroxidase increased so; we reached to mami of
activity at 45 °C (180%).t was found that enzyme followed the Michealis-tdenmechanism and 42
units/mg.protein and 12mM were the calculated valice Vmax and Km in precence of various conceiatnatof
guaiacol and constant concentration of H2OPhe results showel that cherry tomatoe peroxidaseas a
thermostake erzyme After 40 min at 5%C, the remainng activity was 4%.
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INTRODUCTION

Peroxidases (EC 1.11.1.7.) belong to a large faaiienzymes that are ubiquitous in fungi, plaaty] vertebrates.
The enzyme usually contains a ferri proto porphyinprosthetic group and oxidizes several substratethe
presence of hydrogen peroxide Tlje enzyme occurs naturally in nearly all plantémals and microorganisms
[2]. It is found primarily in the roots and sproubhigher plants [3]-hey have multiple molecular weights and a
broad subcellular distribution. During plant deymiwent, patterns of the peroxidase isoforms appeadiffer
depending on source, organ or growth stage of sabwihg analyzed. Thus, it seems that the expregsitiern of
peroxidases is tissue specific and developmentafiylated [4]. This enzyme has been widely useal r@agent for
organic synthesis and biotransformation as well irascoupled enzyme assays, chemiluminescent assays,
immunoassays and treatment of waste water3h8]documented sources of peroxidase in planth@nseradish,
turnip, potato, tomato, carrot, bananas and etmxiiase has been reported to participate in lgtges oflignin-
forming process [6]. Peroxidase is the most hedilstenzyme having a wide range of applicationeialtih sciences
asa diagnostic tool [7]Several isoperoxidases, notably horseradish amdptunhave been studied in great detail
during the past two decadfs. Studies in our laboratories and by other workergeroxidase isoenzymes from
many different plants indicated that physical amuetic properties and substrate preference of ifuperoxidase
even from a single source might vary significarjfly10,11].The study of this enzyme in food hasaatid interest
because of its capacity to modify food in bothiddde and undesirable ways. Peroxidase activisylieen related
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to the existence of cationic and anionic isoenzyfi@} Generally, the enzyme is found in glycosgthform and
associated to membranEle objectives of this work included the kineticudies, partial purification and
characterization through ion-exchange chromatogréigm cherry tomatoe.

MATERIALS AND METHODS

Preparation of Cherry tomatoe Extract: The percseadactivity of cherry tomatoes was measured aaegridi Jen et
al. (1980)[17]. 500 gram of cherry tomatoes werdealdto 400 ml distilled water and thoroughly bleshder 15
min. Sediments were discarded and supernatantspassed through filter paper. Total volume of pregaxtract
was 500 ml which was then heated at 65°C for 3imiwater bath to inactivate catalase present irettieact. The
crude extract was subjected to partial purificattsnenzyme by using ammonium sulfate precipitatechnique
[13]The precipitates were recovered by centrifugatiod=00g for 30 min at 4°C and was dissolved in a small
volume of 0.1 M phosphate buffer (pH 6.8), dialyzeginst the same buffer. The dialysis solutionevagrplied to a
DEAE-cellulose, and the protein was eluted withnadr salt gradient frord to Q3 M NaCl in tre above buffer.
The fractionshowing peroxidaseactivity were pooled, so60fractions were collected in about 7 hr by a camist
drop rateThe protein with peroxidaeacivity wasdiayzed ajain stdistilled waterfor48 handwas twredat - 20°C
until use In order to correct for substrate autoxidatiom, teaction mixture, was placed in the sample cavettile
the reference cuvette contained buffer and thetsatbs Enzyme activity was calculated from the dinportion of
the curveEnzyme Assay and Protein Estimation: PhosphateeboffpH 6.5 containing 2 ml guaiacol was used for
measuring at 420 nm for peroxidase assay in presginid202[6]. Studies were conducted to deterniigeprotein
contents in enzyme extract before and after paptigification by lowry method [14]. Effect of Vatis Kinetic
Parameters investigated on Partially' Purified Ridese. Application of Michealis-Menton equationsa@nfirmed
by using the partially purified extract of cherrgmatoes containing various concentrations of gwhiacrude
extract reaction mixtures having pH 1-10 were prepand analyzed on spectrophotometer at 420 ren Afinin
of reaction [15]. One millilitre of partial purifie peroxidase was heated for 5 min at various teatpeys and
absorbance (OD) was recorded at 420 nm on spéciometer of 6305 JENWAY. Again 1ml of crude extra@as
subjected to a variable thermal treatment. The &zsnpere heated at 60°C for 10 to 60 min and weza placed at
4°C for 5 min. The absorbance was noted at 420 nm.

RESULTS AND DISCUSSION

The partial purification ofperoxidase of cherry @timewas done by using ammonium sulfate precipitdti®] and
DEAE-cellulose chromatography. To purify the enzyfnem cherry tomatoes, firstly it was salted outthwi
(NH4)2S04. The enzyme of interest was earned afptation from 30 to 80% saturation. Degree ofification
after ammonium sulfate precipitation was found 8hRan et al. (1999)[16] reported the degree offipation as
1.93 in horseradish peroxidase, whereas Civello€1995)[6], reported 2.37 degree of purificatioom strawberry
fruit using the same technique. The most often wsdldlosic anion exchanger is DEAE-cellulose [1Bkgree of
purification of cherry tomatoes peroxidase was 6d® with DEAE-cellulose chromatography. Speciictivity of
cherry tomatoes peroxidase in crude extract wasuRitfmg.protein and it increased during the prece$
purification to 15 (Table I). Protein contents wegimated by lowry method. The absorbance valfiesudle and
partially purified extracts were recorded at specifavelength of 420 nm after 3 min reaction peridtie OD
values with respect to time interval were notedj(H). Guaiacolwas used as a substrate in parpallified extract
(Fig. 2). In crudeand partially purified extradtetoptimum pH was 5.5at a range 3-10. It was olesktivat activity
of enzyme increased gradually with increasing pthutis peak at pH 5.5 with guaiacol. The optimum g¢pends
upon H' donor. It may be changed according to tistsatc used (Halpin et al., 1989)[18]. Jen ef18180)[17] also
found pH 5.5 as optimum with guaiacol while purnifgitomato peroxidasdhe purification procedureandresults
by crudesxtract, pecipitationwith amnonium sulfate andionexchangehromatography & sunmarizedin Tabe 1.
Table | shows ttat the spedfic activity of cherry tomatoe peroxidassas 15U/mg protein and the degree of
purification was6.25 Spedfic ectivity of cherry tomatoe peroxidaseas 2.4, 3.6, 7.3 and 15bhg protein for
enzyme in stage of crude extract, (NH4)2S04 30%H4)2S04 80%and after DEAE-cellulose chromatography,
respectively Activity of cherry tomatoe peroxidase increasegbiasence of various concentrations of guaiacol and
constant concentration of H202(10mM). So with i of guaiacol, activity of enzyme increased urtiched to
maximum of rate at 42 unit/mg.protein(figure 3). Mancrease in concentrations of guaiacol acconggiamniith
decrease of activity and showed substrate inhibitdd peroxidase. Km of peroxidase calculated 12 rahdi
catalytic efficiency is 3.5 unit/mg.protein per mM/hen dfferent concentrations of HZDwere added tocherry
tomatoe peroxidassdution at pH5.5, it was found that thperoxidaseactivity graduallyincreased(Fig. 2)So its
apparentVmaxand Km were 2.7 Umg protein and 1M respectively in presence of constant concentradion
guaiacol(15 mM)Xherry tomatoe peoxidase in presence of guaiaabH#02 showed fluctuations in activity with
increasing temperature even as high as®0The plot for temperature demonstrated that theyrme was very
thermostable between 27 and®Z0 Our results showed optimum temperature is@Sor enzyme. Like most
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chemical reactions, with increase of temperatuoenf27 °C, gradually, activity of peroxidase incexhso; we
reached to maximum of activity at 45 °C (180%) ()g The drop in percentage residual activity aghhi
temperatures can actually be due to the unfoldinthe tertiary structure of the enzyme to form dezondary
structure. Variations in reaction temperature aallsas 5 degrees from 55 to 60 °C introduce deerefd0% in the
activity. We meaared the relative agdtity of enzymes at constant tperdaurg55°C) at a fixed pHb.5and at a

conceriration of H202 (10mM) and guaiacol 15 mM after inloaing for 5-60 mh. The results showel that cherry
tomatoe peroxidassasa thermostdle erzwyme.After 40 min at 55C, the iemairing activity was 400 (Fig. 6).

Tablel : Summary of cherry tomatoe peroxidase puritation

Protein (mg/ml)| Activity (U/ml)| Specific activity Degree of purification
Crude extract 15 36 24 1
(NH4)2S04 30% 9 33 3.6 15
(NH4)2504 80% 3.8 28 7.3 3
DEAE- cellulose 1.6 24 15 6.25
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Figure 1: Absorbance of fractions of DEAE-cellulosafter chromatography at 280 nm(left -e) and Peroxidase activity of fractions
inpresence of guaiacol (15mM) and H202 (10mM)(right )
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Figure 2: Effect of pH value on the peroxidase actity partial purified from solanum lycopersicum
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Figure 3: Activity of cherry tomatoe peroxidase inpresence of constant concentration of guaiacol (19¥) and different concentration of
guaiacol
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Figure 4: Activity of cherry tomatoe peroxidase inpresence of constant concentration of H202(10mM) adifferent concentration of
guaiacol
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Figure 5: Effect of different temperature (30- 90)C on peroxidase activity purified from solanum lycopersicum
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Figure 6: Effect of time incubation of cherry tomabe peroxidase on activity at 6C
CONCLUSION

The crude enzyme having 36 U/mL activity and 2.4ngl/specific activity was subjected to ammonium atelf
precipitation technique for partial purificationdathe resulted activity and specific activity w@@& U/mL and 7.3
U/mg respectively. After ion exchange chromatogyagiitough DEAE-cellulose, fraction between 40-6bibied
maximum activity of 24 U/mL and specific activity 85 U/mg.The enzyme under discussion was found to be quite
active with optimum temperature of 4% Optimum pH for the enzyme was 5.5. Thermal et of crude extract
of cherry tomatoes peroxidase was more stable d&.pHResults showed optimum temperature i$@%or enzyme.
Like most chemical reactions, with increase of temagure from 27 °C, gradually, activity of peroxddancreased
so; we reached to maximum of activity at 45 °C @80It was found that enzyme followed the Michealis-Men
mechanism and 42 units/mg.protein and 12 mM wezectticulated values for Vmax and Km in precenceapbus
concentrations of guaiacol and constant conceatratf H202.The results showel that cherry tomatoe peroxidase
wasa thermostale erzyme.After 40 min at 58C, the emairing activity was 4.
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