Available online awww.scholarsresearchlibrary.com

Q;\O‘Ogice

Scholars Research Scholars Research Library

9"-’9953‘6 S

¢
“
g
%

Annals of Biological Research, 2015, 6 (12):25-29

(http://scholarsresearchlibrary.com/archive.html) Library
ISSN 0976-1233

CODEN (USA): ABRNBW

Effects of Echinacea angustifolia Hell. extracts on total protein and peroxidase
changing in Solanum lycopersicum L.

Ayse Gizem Din¢ and Clineyt Aki

Canakkale Onsekiz Mart University, Faculty of Sceeand Arts, Department of Biology, SubdivisioMofecular
Biology, Canakkale, Turkey.

ABSTRACT

Echinacea angustifolia Hell. is an endemic, meditiand economically important plant which is belomgto
Asteraceae family. In this research, the effectetbfinolic and methanolic extracts of E. angustfgharrow-
leavedechinacea) on total protein and peroxidase [EC 1117] levels changing on Solanum lycopersicum Lrewe
determined. Echinacea powder extract were prepeaed stock solution by DMSO solvent as 0.01 gind_0.03
g/mL concentrations. Extracts were applied to théy&persicum L. plantlets by leaf spraying. 241 &8 hours
after applications, healthy leaf of 16 weeks oldnplets were harvested for protein and peroxidasalyses.
Changing in total protein and peroxidase levelsawmeasured spectrophotometrically. Changing irhbmbtein
and peroxidase levels were occurred after echinaggaications acoording to concentrations and exgegime.
Amount of total protein changing after echinaceglagation in S. lycopersicum plantlets when compuaii¢h
control group and 24 hours application. Protein dééss were decreased 48 hours after 0.03g/mL echaace
application in DMSO, DMSO+methanol, DMSO+ethanabgps respectively as %43.16, %29.32 ve %27.26.
Peroxidase activity changing in S. lycopersicumngits when compare with control group and 24 hours
application. Peroxidase levels were increased 48&irdoafter 0.03g/mL echinacea application in DMSO,
DMSO+methanol, DMSO+ethanol groups respectivelya3.16, %62.60, %38.20, %38.95. As a result of our
research, echinacea extracts which is prepearech wito different concentrations and exposure timesew
stimulate the plant defense system as a plantaotias well.

Keywords: Echinacea angustifoliggtal protein, peroxidas&olanum lycopersicum

INTRODUCTION

Plant protection against all kind of biotic anda@thu stress factors is very important. Becausehaf specially last
decades researchers try to find the best proteatiettiod for solving this problem. These method$uite cultural
measures, physical battle, mechanical war, quaramieasures, biotechnical methods, biological werfzhemical
warfare [1]. The new methodology that is being usethe plant health is using the plant activagactivated by
plant health the plant activators that increashm resistance to diseases and pests occupies antamtpplace in
biological control Plant activators do not directmpact on disease factors like classic pesticidesgicides,
insecticides [2-3].The natural defense mechanisn@ants by stimulating plant activators in casewfarmed and
wait for the plant maintenance and possible pathagtack provides the act. This mechanism SAR defanse
mechanism [4-5-6-7]. Plant activators has beemdothat many plants strength enhancing directionhat the
resistance applied to the plant enhancer stimugges carried use of plant activator has openegadtie of a new
technology in crop protection [8]. Various enzynvesrking in defense mechanism in plants are syntieesand
protect the plant if necessary. Free electron asaation to stress and accordingly a significactaase in free
radical levels have occurred. The primary enzyna th actively included in the functioning of thefense
mechanism in all of them is peroxidase. Peroxid&se 1.11.1.7] has a role in the plant defense r@astagainst
potential pathogens. Peroxidase is synthesizedhlioraplasts in many plants [9]. It provides catabgg lignin
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polymerization for cinnamyl group in the plants ahgrovides mechanical support to the plant tissudso, it
plays a significant role in protecting the plangsiast pathogenic attacks [10].

Asteraceadamily have an medicinal and economically impor&aircthe plat kingdonE. purpurea, E. angustifolia
ve E. pallida species which are belonging to this family havedeli using area as immunoregulator,
immunostimulator, antimicrobial, antienflamatuafeets. Extracts dEchinaceapurpureare among the most
widely used herbal medicines throughout Europe Idodh America for the prevention or treatment ofntoon
cold, coughs, bronchitis and other upper respiyatgiections. Popular preparations include exprégage from
the aerial parts of the plant (which contain potg$erides) and alcoholic tinctures from roots (agrng caffeic
acid derivatives and alkylamides) [11].

Because of this kind of specifications, in our exsh the effects of ethanolic and methanolic exdraf E.
angustifolia (narrow-leavedchinacea) on total protein and peroxidase levelSalanum lycopersicurh. were
determined.

MATERIALS AND METHODS

Plant Material

Solanum lycopersicurh. SC-2121 seeds were used as a plant material.c€hdied pepper seeds have been
provided from Ceylan Agricultural Companies. Crukéracts ofE. angustifoliawhich is taken fronistanbul Spice
Company were used for the application.

Plant Growing

S. lycopersicunseeds were germinated in violes (capacity 28)ainimg a mixture of 3:1 soil-peat under controlled
conditions. Plantlets were grown in growth chaméte?25+2 °C under 16/8 h photoperiod with 72 pmd s and
organized with three replicates, each of whichuded 168 plantlets. Growing periods of these phsitivere 16
weeks. Plantlets which getting growth to 8-10 Kafye were harvested for extraction.

Preperation of Echinacea Extracts and Application Solution

Commercial dried echinacea crude extracts (to@&llyg) were divided in two parts which each one(sg4 After
that each part of this crude extract mixed with 200 ethanol and 200 mL methanol seperately foriaglv
procedure in shaking incubator in°8) 150 rpm for 5 hrs. After solving procedure, aethiic and methanolic
extracts has been put in to evaporatdiGsfor 30 minutes. After evaporation process 8 gdafinacea powder were
obtained for both ethanolic and methanolic extrattis powder solved in 40 mL of DMSO for prepegrife
stock solution. Application concentrations werauthitl with distilled water as 0.01 g/m L and 0.03lg/

Application of Echinacea Extracts to Solanum lycopersicum
Diluted echinacea extracts sprayed on the leaixtden weeks old in vivo growt8. lycopersicunplantlets as 0.01
o/mL and 0.03 g/mL concentrations. Control groupeasprayed only with distilled water.

Figure 1. Concentrations of ehinacea

Stock Solution (0,2g/mL) | Concentration (0,01g/mL) | Concentration (0,03g/mL)

DMSO alone 5mL DMSO + 95mL dw 15mL DMSO + 85mL dw
Methanolic Extract 5mL extract + 95mL dw 15mL extract+ 85mL dw
Ethanolic Ectract 5mL extract + 95mL dw 15mL extract + 85mL dw

Analysis Procedure

Preparation of Leaf Extracts

Leaf samples 08.lycopersicumwere harvested 24, 48 hours after application.tRempreparation of leaf extracts,
0.5 g of leaf was homogenized with 5 mL of coldisadphosphate buffer (0.05 M, pH 6.5), centrifugiée 13000
rpm for 15 minutes at€. After centrifugation, the supernatants wereemé#d and their protein concentrations
were determined according to Bradford (1976) udiogine serum albumin (BSA) as a standard [12]. hEac
experiments were organized with three replicates.

Protein and Enzyme Analyses

Amount of total protein was measured spectrophotacadly at 595, Peroxidase (POXEC 1.11.1.7]activity in
the leaf extracts was assayed spectrophotomeyrichlml of assay mixture containing 0.05 M sodiagetate
buffer (pH 6.5), 0.2 ml of 0.1 M pyrogallol, 0.1 mf 90 mM HO, and an aliquot of the crude leaf extract
containing 10-4Qug proteins were mixed together immediately befoetedting. The peroxidase enzyme activity
was measured at 300 nm according to Kanner andelangl3]. One unit of peroxidase activity is defih as
pmol/mgprot/min.
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RESULTS AND DISCUSSION

In this research, two different concentrations thfaeolic and methanolic extracts of echinacea vegglied to
sixteen weeks oldS. lycopersicumplantlets which grown in vivo conditions. Physigical responses were
determined by the meaning of total protein and xidese enzyme changing levels.

Protein Results

It has been observed that total protein amountg Wecrease i8. lycopersicunwvhen compare with control group
and 24 hrs. applicationprotein levels were decreased 48 hrs. after 0.03gohinacea application in DMSO,
DMSO+methanol, DMSO+ethanol groups respectively@k3.16, %29.32 ve %27.26. Changing in peroxidase
activities were given in figures 2-3.
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Figure 2- Protein changing inS. lycopersium L. 24 hrs. after echinacea application
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Figure 3- Protein changing inS. lycopersium L. 48 hrs. after echinacea application

Peroxidase Results

Peroxidase activity changing $ lycopersicunplantlets when compare with control group and &4} &pplication,
POX acivity were decreased 48 hrs. after 0.03g/ndhirmcea application in DMSO, DMSO-+methanol,
DMSO+ethanol groups respectively as %43.16, %62688.20, %38.95. Changing in peroxidase activitiese
given in figures 4-5.

27
Scholars Research Library



Ayse Gizem Dinget al Annals of Biological Research, 2015, 6 (12):25-29

80,00 Solanum lycopersicum 24 hours
70,00
! 61,80
58,61 -
60,00 53,24 51,59 >4,18
. 49,68
= 50,00 44,23
S 40,00
=y
£ 30,00
=)
5 20,00
10,00
0,00
Control DMSO 0.01 DMSO0.03 Methanol 0,01 Methanol 0,02 Ethanol 0,01 Ethancl 0,C3
Figure 4- Peroxidase changing if. lycopersium L. 24 hrs. after echinacea application
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Figure 5- Peroxidase changing i%. lycopersium L. 48 hrs. after echinacea application

In our research, it has been determined that elicaaned methanolic extracts of echinacea causedeageadation of
protein and stimulating of peroxidase activity degiag on concentration and exposure time. One @fr¢isearch,
researchers have applied the spraying method tpltre leaves to determine metabolic parametetianplants
NicotianaandVignawhich have economic significance of the differeasels of waste pesticides. In the result of it,
it has been observed that the increasing dosé®ofidste pesticides cause the decrease in the anfquiotein and
also, the increase in the peroxidase and catafesane activities of both plants [14].

In other research were shown that echinacea extvaamte given damage to the different plant’s leafophyll cells
[15]. Antioxidant activity ofE. purpureave E. angustifoliaon the oil systems were determined by Hall et al.
Researchers were prepared hexan and ethanol extfagthinacea, and then they applied this soluimeorn oil.

As a result of this application thet fount thatstieixtract inhibited the corn oil oxidation [16].sA result of our
research, we found possitive stimulating effecteaifinacea extracts @& lycopersicundefense system belonging
to three factors which including solvent, concetiraand exposure time.

CONCLUSION

In conclusion, the application of ethanolic and maeblic extract of echinacea in different concediire and
exposure times to th®. lycopersicunplantlets, amount of protein decreased and peasrgidctivity increased. Our
results are showing that appropriate concentratiofschinacea extracts can be use as a plana#mtifor stimulate
the plant defense system. Instead of synthetigakypared or microbial originated plant activatoiegbmulators,
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this kind of natural extracts can be use for groladhlthy seedlings. As a result of this, peoplé gain unpolluted
ecosystem and agricultural products for future.
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