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ABSTRACT

Phytochemicals are extensively found at differemtlls in many medicinal plants. This work had tlgedives:
The first, to evaluate the Total phenolic (TP) dradal flavanoid contents(TF) of two Tradiationadian medicinal
plants and second to determine whether these comagonave an Germination and Growth inhibition capac
towards Dicotyledonous Arachishypogea and Monodetipus oryza sativa plant Propagation. The polyphen
extraction of the dried powdered bark samples Haaen performed using (70% Ethanol and 30% disti¥leder )
Hydro-alcohol. The total phenolic content , anatyaesing Folin-ciocalteu’s reagent were found to3#15 and
20.38mg/g dry weight, expressed as Gallic acid \vejants(GAE). The total flavanoid concentrationstedted
using 2% Alluminium chloride, were found to be 1&ad 7.46mg/g Rutin Equivalents (RE) of combingdkdy
alcoholic bark extract. With further data analysisvas found that there was a positive correlatimetween the
total phenolic, total flavanoid content of bark et and its growth inhibition activity was detemed to be
R2=0.9968.This also suggests that phenolics andafiaids in these plant provide substantial growihilitory
activity. Upon achievement of this survey, and gisivore plants, an extra benefit of these mediqitaht may be
found. Flora of India appears to be a rich and m&ing source for supplementary Ethnomedicinal and
phytochemical studies .
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INTRODUCTION

The need to reduce harmful environmental effedmfthe over use of chemicals has encouraged tredagement
of weed management systems , which are dependeptalngical manipulations rather than agrochemiithls
Allelopathy has been defined as an adverse infei@fi®ne plant or microorganism on another [2]agmicultural
practice allelopathy is exploited for weed conBhl[Numerous plants have been shown to have stdelppathic
activity, out of them two commonly known medicir@hnt were selected for allelopathic study[4]. &riety of
plants have been reported to possess allelopatticity on the growth of other plant species coommb with
allelopathic activity are present in many plant aind many organs, including leaves, stems, flowearkb
etc.[5,6].There are hundreds of secondary metasoiit the plant kingdom and many are known to bgagbbixic
[7].Allelopathic effect of these compound are ofgmserved to occur through out the plant life eychusing
inhibition of seed germination or seedling growjh[®ne of the most studied aspects of allelopashifsi role in
agriculture [9,10,11]. Forest species produce lameunts non-wood forest products in which bio&ctubstances
are present in high percentages. These compoumdbecdransported to the ground by exudation frootsr@r
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leaching of arieal parts. The increased forest @eaaot only a source of wood as forestry systemwvige an
excellent opportunity to explore the propertieshafse species in the control of weeds, insectsxanthtodes or for
the improvement of grounds and as a source bigaptioducts in pharmacology[12].

Tectona grandis (Teak), family verbenaceae is @aatee from tropical countries of Asia. Teak wdsdne of the
most valuable and better known woods and it haarge.number of applications in the timber industog to its
beautiful surface and its resistance to termite fandal damage[13]. Research on this plant has teeidterest in
terms of alleopathy because teak has been sucltessed in agro forestry system and in crop rotain India[14].
During the second half of f9century , the increasing demand for teak woodtdethe implantation of the agro
forestry system denominated in India and otheri¢adpcountries in Asia. This consists of cultivatimaize within
young teak plantations[15]. Since then ,this spebi@s been used successfully in culture rotatighigicombined
with agricultural species such as cotton, chilinggr. In India it was found that teak plantatiamith peanut and
rice were unsuccessful and negative effects ongtbesth of teak were not found[16]. Later studiesvad the
alleopathic effect of leaves on the germinationpefinut and maize[17]. Tectona grandis has also rstiagh
alleopathic activity on wheat[18,19].

Azadirachta indica (A.Juss), family Meliaceae pagy known as neem (English). The plant is perhape of the
most studied and widely used medicinal plant[20je Bpecies is presently being cultivated world wideause of
its ability to adapt to different climatic conditis. Biological and pharmacological activities &tited to solvent
extracts and products like oil from the differeratrs of A. indica are as diverse as Antiplasmodiakvicidal,
Fungicidal, Insecticidal, Anthelminthic[21]. Furthenore, the bark of neem tree is known to possesira,and
phenolic compounds and exhibits anti-oxidant pples[22]. Literature survey provided informatiovhen about
250 species of trees were screened for allelopatidgpan by using a sandwich method it was repdhitatineem
leaves strongly exhibits growth inhibitory actioB[2Although much research has been done on nedfifferent
aspects little information is available concernthg allelopathic potential of neem on crop pla24$[ In order to
study the potential use of two medicinal plantaa®urce of natural herbicide model and /or bigaatompounds
we put a step forward and report here in detailsystematic Alleopathic influence and phytocheingtadies on
combined Hydro alcoholic bark extract of Azadiraclmdica and Tectona grandis on germination andviro
inhibition of Arachis hypogeaandoryza sativa.

Aim and Objective

The aim of present Research work is to demonstiat@atural Herbicidal effect of two important ladiMedicinal
plants bark extracts ie. the study of Allelopatifect in the laboratory using coarse soil as aiomdor growth of
seeds.The plant extracts were given to the germinateds at regular intervals for about 72 hrshasfervation time
period and the herbicidal effect was reported.

MATERIALS AND METHODS

2.1. plant materials

The stem bark ofAzadiractha indica(Meliaceae) and Tectona grandis (verbanaceae) eahected within the
college premisis Hindu college of pharmacy Amaravedad, Guntur during November 2012. The plantemals
were identified and Authenticated by Prof.G.Diwakepartment of Botany ,Acharya Nagarjuna universgyntur,
A.P, India(Ref.no.ANU/WC/B569,B570/2013).

2.2 Preparation of Extract

The plant materials were cleaned, dried under sladento pieces pulverized together by using ggmdrhe
powder of plant (500g) was extracted with petroleathier and then with hydro alcohol, compositionr300ml ratio

of ethyl alcohol and distilled water respectiveking soxhlet apparatus for 72h. This was filtengtth whattman
filter paper No.1 and the brownish coloured fikratas concentrated at’@using a Rotary evaporator (Laborota
4000-Efficient, Heidolph, Germany). which was stbie Refrigerator maintained af@. The yield of extracts
obtained with petroleum ether was 1.3% and Hydcolal 16.63%.Hydro alcohol was used in the presesgarch
study because it was the most frequently Mentioveucle for this particular plants during our Ethbotanical
Literature survey. preliminary phytochemical studgvealed the occurrence of Sterols, Flavanoidsalalkls,
Tannins, phenolics in the extracts.
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Table-1

['otal phenoPhenolic contg  Flavanoid content
(mg GAE/g dry weigh' (mg RE/ g dry weigh

Azadiractha indica 32.12+ 0.2 13.12+0.1
Tectona grandis 20.38+ 0.30 7.46 £0.20

Plant extract

2.3 Chemicals and Reagents
All the chemicals were purchased from sigma (USAdrish (Mil Waukee, USA), Fluka chemie (Buchs,
Switzerland ) and Merck (Germany).

2.4 Extraction of phenolics:

The air dried plant material (1g) was crushed axtdaeted for 24hr with 50ml of 70%. (v/v) aqueoulanol at
room temperature. After removal of ethanol undeluced pressure in a rotary evaporator &C4@he remaining
aqueous solution of the extraction was extractetl eihyl acetate, in the presence of agueous salwtith 20%
Ammonium sulfate, and 2% of meta-phosphoric aciditesn. The ethyl acetate fraction was dried byiaddca
sufficient amount of anhydrous sodium sulfate, dreh evaporated. The precipitate was dried, dissbin 5ml of
absolute methanol and kept af@0

2.5 Estimation of total phenolic content

The amount of total phenolics was determined wittinF— ciocalteu reagent using the method of listand
Wilson[25]. This method was employed to evaluatephenolic content of the samples .A standard comust first

be plotted using Gallic acid as a standard. Diffemncentrations of Gallic acid were prepareddfo8f methanol
and their absorbance were recorded at 765nm.100gample was dissolved in 500uL(1/10dilution) loé tfolin-
ciocalteu reagent and 1000df distilled water. The solutions were mixed ahdrt incubated for 2hrs in the dark at
room temperature. The absorbance of all samples measured at 760nm using a shimadzu UV-Vis
spectrophotometer. Calibration cured for gallidda@i0-100ppm) (R=0.9986), and the results are expressed in mg
of gallic acid per [GAE] dry weight of plant.

2.6 Estimation of flavanoids content

The flavanoids content in extracts was determinpectsophotometrically according to Lamaison andawear
standard procedure [26]. The method based on ttmaton of a complex Flavanoids- Alluminium ,havitfye
absorbtivity maximum at 430nm. Rutin was used tckenthe calibration curve. 1mL of diluted sample was
separately mixed with 1mL of 12% Alluminium chlogignethanolic solution. After incubation at room parature
for 15min, the absorbance of the reaction mixtwas measured at 430nm with a shimadzu UV-Vis
spectrophotometery and the flavanoids contentexpsessed in mg per gm of Rutin equivalent [RE].

Table-2
Preliminary phytochemical udy of Hydro alcoholic bark extracts
Alraactha indica Tectona giand

Test for sterols N N
Test for Glycosides X X

Test for Alkaloids N N
Test for Flavanoic N N
Test for Phenolit N N
Test for Dyes x N

\: Present x: Absent

2.7 Statistical analysis

Experimental data was subjected to one way anabfsiariance (ANOVA) Followed by Duncan’s multiptange
test to determine significance differences amongamvalues at the probability level of 0.05 stai@dtanalysis.
ANOVA test was used to determined the level oihsigance within theArachis hypogeaand Oryza sativa
regarding the effect of combined hydro alcoholickbextract on germination and seedling growth, ificgnce of
difference was accepted wheg @.05.
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2.8 Bioassay

2.8.1 Germination and seedling growth test

Twenty five seed ofirachis hypogeandoryza sativavere germinated separately in petridishes on fijegyer with
10 mLof each concentration of Hydro alcoholic bartract of Azadiractha indica and Tectona granDistilled
water was used as control. Three replicates wergbted in a Randomized complete block desigro%t th an
incubator with fluorescent light. Germination crite were the emergence of the radical through teecarp.
Germination percentages were recorded every dayadaidseedling length was measured after 3 dayscobation
using five seedling taken randomly from each difhe results were determined by counting the nundfer
germinated seeds and measuring the length of rebshoot on 8 day of the experiment. The data were subjected
to analysis of variance and Duncan’s multiple rateg. Ratio of germination and elongation werewated as
suggested by Rao and Kil [27].

Relative Germination ratio = Genmation ratio of tested plant ~ x100
Germination ratio of control

Relative elongation Ratio of shoot = Mean sHength of tested plants x 100
Mean shoot length of control

Relative elongation Ratio of root= Mean rteotgth of tested plant x 100
Mean root lengih of control

Figure: 1
Eftect of different concentrations of combined Hydro alcoholic
50 - bark extract on total seedling length of Arachis hypogea
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o Figure:2
Effect of difterent concentrations of combined Hydro alcoholic
<0 barextract on total seedling length of oryza sativa
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Figure: 4
Relative comparision of effect of different concentrations of combined
Hydro alcoholic bark extract on shoot and root length of Orvza sativa
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RESULTS AND DISCUSSION

The amount of total phenolics estimated in combihairo alcoholic extract was found to be 32.3 mg in
Azadiractha indica and 20.38 mg in Tectona gramiiasured as GAE/g of dry material respectivelyniamalysis
we can deduced that these two plant are rich iraflaids. We outline that the amount of flavanoitshie bark of
plants were 13.12 mg and 7.46 mg /g rutin equitadéthe crude extract &zadiractha indicaand Tectona grandis
respectively. However, we can state as sugarseipgoind pigments which may interfere during theltphenolic
evaluation upon such extraction, we have obtairemiiits which shows a significant high total amoahtthe
phenolics. We also mention here that an increaskeophenolic metabolism in these saharian plart Inearelated
to the hard climate conditions (Hot temperaturégh Isolar exposure, dryness, long life growing eead he result
suggests that 79% of the Growth Inhibition capacftyndian medicinal plant is due to the contribatiof phenolic
and flavanoids compounds. Also it can be conclutiat the growth inhibition activity of plant exttac is not the
result of these compound but may be also relatettiegpresence of some individual active phenolimpounds
.The unclear relationship between the growth intabi activity and the total phenolic may be expéaminin
numerous ways ,in fact the total phenolic conteoiss not in corporate all the inhibition. In adidit the synergism
between the content in the mixture such as flasn@henolics makes the growth inhibition. Thepmse of this
study was the evaluation by a bioassay method emyénminatedArachis oryzasativaseeds to demonstrate the
inhibitory nature of phenolic and flavanoids compdsi in Indian medicinal plants. Germination peragat of
Arachis hypogeaand Oryza sativaafter all periods of inhibition were decreasedtl@s concentration of hydro
alcoholic bark extract ofzadiractha indicaand Tectonarandisincreased, but the inhibition of germination was
more pronounced (P<0.05) after first day of imhdris. The seedling growth either total seedlingtbfFig. 1, Fig.
2], Root and shoot length of green peas and pagtdins[Fig-3,Fig-4] also decreased with incregsin
concentrations of extract in comparision with watentrol. The bark extract had significant <(B.05) toxic
inhibitors on root and shoot length of germinatedds.Germination percent of receptor plant seeds talldigiter
and effect of and different concentration of exsagalues indicates the stimulatory (or) inhibitagffects in
comparision to control[Fig-5,Fig-6]

CONCLUSION

Since the prehistoric era, herbs have been thes asinearly all medicinal therapy as well as Agrestry
cultivation such as pesticide, herbicide,etc ustitthetic drugs & Agrochemicals were developechi tineteenth
century.Allelopathy as a mechanism of plant intenfiee in Agro-ecosystems offers opportunity to nganaeeds in
a crop sequence, but could also adversely affeap gields and influence choice of rotation. Chensicaith

allelopathic activity are present in many plantssTresearch furthers the possibility of using alddlemical as
growth regulators and Natural pesticides, a nunabehem are either commercially available or in grecess of
Large scale Manufacture to promote sustainablealgure.
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We propose that the extracted Flavanoids& Phenmdimpositions in the Hydro alcoholic bark extractreve
involved in the strong inhibition action of growtigulators in the germinated seeds.
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