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Abstract: The investigation was carried out during 2013)#4 at the laboratories of Plant Protection Dep.,
Faculty of Agriculture, and Chemistry Dep. Damastmsversity. the constituents of oil extracts igethfrom
ripe fruits of Schinus molle L. Anacardiaceae family, from grown in Damascus, SyEatracts were prepared
from dried and powdered ripe fruits with solvemshgxane, petroleum ether). The oil extracts waeemined
by GC-MS. A total of 10 components were identifiethe oil extracts ofS molle contained as main
componentso-phellandrene (24.86% & 22.19%j);pinene (14.78% & 13.52%)-Phellandrene (11.02 &
10.00%), and limonene (10.58% & 9.34%) in n-hexané petroleum ether, respectively. Furthermorepthe
extracts exhibited antifungal al activity using tpeison media method againBbtrytis cinerea fungus.
Petroleum ether extract exhibited a high levelrdifangal activity where caused full suppressionBocinerea
at dose, 1000 ppm,. It was clear that the highacewotration caused higher suppression, and sujpmmessy
according to the type extract. Therefore we reconted to use the Petroleum ether extract of thefripes of
Schinus molle L. as environment friendly fungicides.
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Introduction

Schinus molle L. (Anacardiaceae) is a tree originally from SoAtherica but has since been introduced
to the Mediterranean area. It was widely plantedaausides, in graveyards and gardens of Northcéfais a
shade tree. Also known as Brazilian pepper, thantplplays an important role in pharmacology and
pharmaceutical chemistry because of its high essanit content. Local names : Amharic (qundo berbere);
Arabic (felfelkazib, filfilrafie); English (peppetree, California pepper tree, Chilean pepper tneastic tree,
molle, pepper berry tree, weeping pepper, Perumastic, pink pepper, Peruvian pepper tré&ssential oils
from S molle L. berries and leaves were analysed by means eMSC Berry oil contained mainly- and-
phellandrene (55.4% and 15.4% respectively) alorly Ilimonene (14.3%). Leaf oil which also contained
andp-phellandrene and limonene (30.2%, 9.6% and 9.3%ectively), was characterizied by the presence of
sesquiterpenes such as elemol (13.3%), germacrdbe2®h),y-eudesmol (3.2%) anti-cadinol (4.7%), which
were present only in traces in the oil from theriest

Analysis by gas-liquid chromatography of the teméydrocarbon fraction of the essential oil obtdine
by steam distillation of the fruit & molle L. revealed 11 components. Capillary columns #aahé ionization
detection increased resolution and permitted timetatlentification of 6 additional terpene hydrdoans not
hitherto reported in the oil. The compounds foureteva-pinene,p-pinene, e-phellandrenep-phellandrene,
myrcene, D-limonene, camphemecymene’ The essential oils (EOs) extracted from the bewfeS molle L.
were analyzed by gas chromatography—mass spectso@&E—MS). The major constituents $ molle oll
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were a-phellandrene (35.86%p-phellandrene (29.3%}-pinene (15.68%), p-cymene (5.43%) anginene
(5.22%)? The essential oil ofS molle L. contained as main componenisphellandrene (20.6%)p-
Phellandrene (10.8%)q-pinene (8.7%),B-pinene (5.1%),B-myrcene (6.9%),3-elemene (5.0%), copane
(6.5%),9ermacrene (5.8%)adinene (6.3%) and-humulene (5.4%). The essential oil ®Mmolle showed no
significant antibacterial activity against gram pioe (Staphylococcus aureus) but less inhibition towards gram
negative bacteriafscherichia coli).’

The plant was mainly pathogenic fungi are the nafiectious agents in plants, causing alteratiorrndu
developmental stages including post-harvest. Iit fmd vegetables, there is a wide variety of flrggmera
causing quality problems related to aspect, natriti value, organoleptic characteristics, and &chishelf life®
In addition, in some cases fungi are indirectlypmssible for allergic or toxic disorders among aoners
because of the production of mycotoxins or allesgérhe fungudBotrytis cinerea Pers.:Fr, the anamorph of
Botryotinia fuckeliana (De Barry) Whetzel is pathogenic on a wide varietycrop plants.B. cinerea causes
Gray mold rot or Botrytis blight that affects ngadll species of dicotyledons, including most vedps and
fruit crops, flowers, woody ornamentals, and greesie-grown crops. The fungus uses a wide range of
infection strategies that allow it to directly p&age mature-to-senescent leaves and other teisdees, such
as seedlings, floral organs, and mature fruits. flihgus generally infects host tissues in cool darepther (10
to 25°C) in water droplefs.but it also can germinate at high humidity in #iesence of water dropléts.
Generally, phytopathogenic fungi are controlled $ynthetic fungicides; however, the use of these is
increasingly restricted due to the harmful effesftpesticides on human health and the environdfefungi
are also known to be responsible for the OV-Xavounation and production of allergenic compoundsichy
often takes place before the growth of fungi islewnt. In addition, fungi such &otrytis cinerea, Glomerella
cingulata, Phyllosticta caricae have been shown to cause spoilage of fruits anetabtes including apple,
strawberry, bean, potato, tomato, ¥tc.

Fungicide mixtures are widely used in commercraldpicts. The main advantages of mixture are that
they can extend the antifungal spectrum of thelsimyoducts and delay resistance development to the
individual component. Fungicide mixtures may alsgplhy a synergistic interaction by which the antooi
active ingredients can be redutedlanagement oBotrytis cinerea is required, as this pathogen and its many
special forms affect a wide variety of hosts of remuic value. Control of Gray mold rot or Botrytiight
disease has been accomplished primarily by theicapioin of chemical fungicides, long crop rotatipns
pasteurizing seedbeds with steam or fumigaisngicides are the main strategy for chemicatrobiof gray
mold'®. Resistance development to fungicides is due ¢cethergence of fungicide resistant mutants in wild-
type populations upon selection pressure of fudgkiin space and tiffe Pesticides have been universally
considered for long time as the most efficient Bofuto control crop diseases. However, synthegistigides
may enter the food chain and the resistance deséldyy plant pathogens has rendered some of them
ineffective. This has highlighted the need for tise of alternatives compounds that are environigritagndly
and safe to humatts there may be a need to develop new managemetensyso reduce the dependence on
the synthetic agrochemicals. Plant secondary métefosuch as essential oils and plant extragkaown to
possess insecticidal, antifungal, acaricidal, amtiérial and cytotoxic activitiés The plant extracts and
essential oils can be obtained from different péiks leaves, unripe fruits and ripe fruits 8f molle L.
Essential oil of leaf contained 24 components; Igadeltacadinene (11.28%) and alpha-cadinol (10)77%
Germacrene D (20.77%) and Betaceryophyllene (13)48%

In recent years, antimicrobial and antifungal prtpe of plant extracts have been reported with
increasing frequency from different parts of therldd®. The essential oil o8 molle L. growth in Tunisia
possessed antimicrobial activity, and could be usediotechnological fields as a natural presexwti
ingredients in the food and/ or pharmaceutical st

However, in Syria few investigations have condudedind antimicrobial activity of oils and extracof
traditional medicinal plants against plant pathagemicrobes.

The aim of the present study was to evaluate tkeenctal composition and antifungal activity of thé o
extracts from ripe fruitsSchinus molle L. grown in Syria and to identify whether it could seras good
candidate for the development of environment frigfgingicide.
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Material and Method
Plant material

This work was conducted in Department of Planté&utadn, Faculty of Agriculture and Dep. Chemistry,
Faculty of Science, Damascus University during 22084 to determine the antifungal activity of aktracts
(n-hexane and petroleum ether) of medicinal pBehtnus molle L., againsBotrytis cinerea fungus.

Preparation of Plant Extracts

The ripe fruits ofS molle plant were collected during the month of Novemb@t2from University
Damascus Garden, Syria. The ripe fruitsSomolle, were air-dried in a shaded area at ambient testyer.
The ripe fruits were ground by a blender and 50ngraf their powders were soaked and stirred inra00f
solvents (n-hexane or petroleum ether) for 48 hatréaboratory condition followed by filtration ifirst
through four layers of muslin, then through Whatnhm1. The solvent (n- Hexane or Petroleum ethes w
evaporated at lower temperature under reducedyreess rotary flash evaporator to get the oil ectisavere
stored in dark vials at 4°C for future uses.

Extracts Analysis:

Analysis of extracts were carried out by GC-MS ohatography (GC-agilent 7986, indictor: inert-MS)
in Atomic Energy Commission( AECS)- Damascus, Syfiais instrument was fitted with HP-5MS capillary
column (30cmx0.25mm i.d., film thickness 0u2%). The temperature injector and indictor 250 °@Ge Dven
temperature program was 60-270°C (2.5°C per mifie. identity of components was ascertained basdte
spectra and compared with library and literatura.dalso, the identification of each compound wasfecmed
by comparison of its retention index with thoseothentic compounds.

Isolate fungi:

The fungus specie tested wBatrytis cinerea were isolated from strawberry fruits by the hyplpaét
and monosporic techniques, and identified basetiein macroscopic and microscopic features

Effect of Plant Extract on B. cinerea Mycelia Growth:

The effect ofS molle L. extracts on diameter growth Bf cinerea on Potato Dextrose Agar (PDA) was
evaluated by the Poison Food Technfu&he plant extracts weredded to PDA (at 45°C) to give a final
concentrationl00, 200, 400,600,800,1000 and 1500 ppm for eatlaatxand then the resulting media were
poured in Petri dishes (9 cm in diameter). HexanBairoleum ether was added to medium in contatepl
Then, inoculums discs (5 mm in diameter) from filays growing cultures d. cinerea placedin the center of
Petri plates containing PDA and extracts. Eachirireat was tested on 5 plates as replications. Tdtepwere
incubated in 27°C. After seven days (when the fengeergrow on control plates), radial growthBofcinerea
was recorded for each plate. The percentage offigigwth inhibitionwas calculated as formdifa

Growth inhibition% = [(growth in control — growth i n sample)/growth in control] x 100.

The EDy value for each fungus, which was defined as theeatration of fungicide causing 50 %
inhibition of mycelial growth, was determined aatiog td™.

Data Analysis
The experiment was conducted using a completeldamived design. All statistical analyses were
carried out using Spss 20. soft ware.
Results and Discussion
Chemical properties ofS. malle L. ripe fruits oil

The composition of oil extracts of ripe frulsmolle is shown in the table 1, Figures 1 and 2. a tdtal o
82.38% +2was identified. The major components ifiedtwerea-phellandrene (24.86% & 22.19%3}pinene
(14.78 % & 13.52%),p-Phellandrene (11.02% & 10%), Limonene (10.58%&4%3 and Cyclohexane
methanol,4-ethyl-,alpha.,alpha.,4-trimethyl-3-(1thyéethenyl)-,[1R-(1-alpha,3.alpha.,4.beta,)], 6 & 2.10
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%) in n-Hexane and petroleum ether extracts, rdisiebe On the other hand, the higher componerity fecids
were in petroleum ether extracts compared with ralde extracts, were the percentage of Oleic acidi 18
(8.31% & 4.23% ) and Linoleic acid 18:2 (8.32 %b&9%), respectively. We Suggesting that petroletimar
was the best solvent to extract fatty acids Oleid and Linoleic acid from ripe fruits & molle. B-pinene is a
monoterpene and-pinene an organic compound of the terpene. Theseéwa structural isomers of pinene
found in nature. Limonene is hydrocarbon classifiea cyclic terpene. The above identified corestitsi in the
present study were reported by earlier worRéf$* A recent report from Saudi Arabia showed thatlétaé oil

of Smolle contained p-cymene,a-terpinene andg-pinene as the main volatile constituéntsn contrast, An
investigation from Brazil showed the presence diireene and limonene as the main constiti&nEhe
composition may differ by season and the regiontti@plant material was collected.

Table 1: Anlysis of S. molle L. oil extracts by GC/MA chromatography.

Retention time (min.) Percentage %
Component Petroleu Petroleum
n-Hexane n-Hexane
m ether ether
Alpha-pinene 7.94 7.91 2.54 1.94
Beta-pinene 12.06 11.95 14.78 13.52
Alpha-phellandrene 13.49 13.32 24.86 22.19
Limonene 14.87 14.74 10.58 9.34
Beta-phellandrene 15.44 15.29 11.02 10.00
Benzene,1-methyl-2-(1-methylethyl) 15.87 15.78 2.09 1.80
Octanoic acid methyl ester 24.04 23.98 4.01 3.42
Cyclohexanemethanol,4-ethyl-,alpha.,
alpha.,4-trimethyl-3-(1-methylethenyl)- 60.96 60.92 2.58 2.10
,J[1R-(1-alpha,3.alpha.,4.beta,)]
Octadec-9-enoic acid (Oleic acid 18:1)|] 101.58 101.83 4.23 8.31
Slaél_goctadecadlenmc acid (linoleic a¢id 101.99 102.21 569 8.32
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Fig. 1. Chromatogram of oil extract from Schinus molle (n-hexane).
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Fig. 2. Chromatogram of oil extract from Schinus molle (petroleum ether).

Effect of oil Extracts onB. cinerea Mycelia Growth:

Different doses1(00, 200,400, 600, 800, 1000 and 1500 ppm) of theaetdrfrom ripe fruitsS. molle L.
were tested again&. cinerea to determine their antifungal activity vitro tests. The results of revealed that
The oil n- hexane extract & molle L. showed moderate antifungal activity (table 2 amd3) againsB.
cinerea fungus. Significant inhibition of mycelia growth tife fungusB. cinerea at highest concentration 1000
and 1500 ppm. Where, the lowest concentration @{®®) of oil hexane extracts minimum inhibition of
mycelia growth. However, percentage inhibition obwth varies from 16.78% to 93.57% in different
concentrations o6 molle L. n- hexaneextract. Pharmacological properties of the esdentiacand hexane
extract of S molle have already been investigated by various workers include anti-inflammatory’,
analgesi¢®. The oil extract (petroleum ether) &fmolle L. at (1000 ppm) dose was most effective in reducing
fungus growth were gave complete inhibition of gttowf the tested fungus. while, the lowest coneditn
(100 ppm) of oil petroleum ether extract, gave fgegcentage of fungal growth inhibitiof34.56%). As
mentioned b§’ the leaf essential oil hydrodistilled fro® molle grown in Costa Rica was characterized in
terms of its chemical composition, antioxidantatyi ability to induce cytotoxicity and the mechsm of cell
death involved in the process. Furthermore, datdyais showed the differences between extractsydsst
doses, as well as between their interaction aréfiignt (p<0.05). The comparison of means showeagimum
inhibition of B. cinerea growth was found at highest doses, 800, 1000 800 ppm (Table 2). It was followed
by the concentration 600, 400,200 and 100 ppmeptant extracts as compared to control which skide@st
inhibition on mycelia growth. Data, also, indicdteat the concentration of the oil extracts incrdadbe
reduction in mycelia growth of the tested fungus wignificantly increased®The highest growth inhibition of
all fungi was observed witAchillea santolina at 1000 ppm., where, the growth inhibitionFofoxysporum and
R. solani was 42.2% and 42.0% respectively.

Data in table (2) show that oil hexane extract lwasest effective again®. cinerea . The corresponding
EDs, reached 650 ppm. On the other hand, the growB ainerea was highly affected by oil petroleum ether
extract, showing the B of 290 ppm. Extracts db. molle have been shown to have potent broad-spectrum
antibacterial, antifungal, and diuretic properti€grtain toxic properties of this plant againsents and fungi
have also been reporféd >3 Our result demonstrated that tBemolle extracts and their concentrations had
considerable effect on the growth rate Bf cinerea. The petroleum ether extract & molle indicated
considerable antifungal activity agairtcinerea followed by hexane extract This activity could dt&ributed
to the presence of fatty acids (Oleic acid andldiwoacid) in the petroleum ether solvent. Thisoreéps totally
in agreement with an earlier investigafibfihe main components of dry and fresh seed dil@fa azedaracht
L. were oliec acid (6:1) 19.90% and 20.03 % , and Linoleic acid () 68.76% and 65.40%, respectively. Oil
extract of dry and fresh seed Chinaberry causddstiydpression foB. cinerea at dose, 300 and 400 ppm,
respectively. Similar studies have been carriecogudifferent researcher on antifungal activityptdnt extract.
*reported that plant extracts and essential oil€infamomum zeylanicum and Saromaticumwere effective at
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500 ppm against the mycelia growlusarium oxysporum f. sp. Cubense.Also, the antifungal activity of
Cinnamomum zeylanicum essential oil. The results proved the oil had famgl properties againgt.
oxysporum and Penicilium digitatum. The essential oils were mainly compos&dnamic aldehyde (37.6%),
ciannamic acetate (23.7%), ciannamyl benzoate Yy #nd other compountfs This antifungal activity is
attributed to the presence of active principleshsag Alpha-phellandrenes, pinene and oliec acitienoil of
Smolle .these results are in agreement with many researdtest *°. Again, the higher the oil extracts
concentration was the lower growth and vice veT$ese results are in agreement with thos& df. These
findings suggest that ripe fruits 8fmolle are potential sources of antifungal compounds.

o] 100 200 400 600 800 1000 1500

Concentration

—petrlium hexane

Fig. 3: Effect of different conc. of petroleum etheand n-hexane extract on inhibition percent of myelia
growth of B. cinerea.

Table 2: Inhibition percent of mycelia growth of B. cinerea by different concentrations of S. molle L.
extracts on PDA. and ELRQ,

Concen. Oil extracts of S. molle L.
(Ppm) n-hexane Petroleum ether
100 16.78 34.56
200 23.16 4412
400 37.84 57.46
600 46.33 78.23
800 63.89 92.35
1000 78.54 100
1500 93.78 100
EDso 650 290

Data given are mean of five replicate
L.S.D (pSOOS) Between concentrates : 3.1*,—-S-D (pSOOS) Between solvents : 4.25—-S-D (pSO-OS)Between interactions : 3.89
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