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ABSTRACT

In this study, the fatty acids constituents of both Srawberry and Carica
papaya Leaves were identified by using gas chromatography-mass
spectroscopy (GC-MS). The results showed that fatty acid of Strawberry
mainly contained about 30.28 % of,12,15- Octadecatrienoic acid methyl
ester and 23.37 % Palmitic acid methy! ester, but for Carica papaya mainly
contai ned about 35.6% Palmitic acid methyl ester and 14.527 % Eicosanoic
acid methyl ester. Antimicrobial activitieswere studied against five bacterial
strains and five fungal species. 0.3 ml of plant extract (10 mg/ 1 ml) had
inhibitory effect for all bacterial spp. and fungal spp., but 0.1 ml of two
fatty acid extracts (10 mg/ 1 ml) showed inhibitory effect against some
bacterial spp. and fungal spp. indicating that the inhibitory effect increase
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with increasing the concentration of the extract.
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INTRODUCTION

It was reported that strawberry cv. Elsantafruit
and flowerscontain preformed antifungal compounds
which differ markedly in number and activity during
flower and fruit devel opment*9,

Theleavesandfruit of ‘Earliglow’ contained higher
amounts of phospholipidscomparedtothoseof ‘Kent’,
whereas ‘Kent’ strawberry rootshad higher phospho-
lipids. PAmitic (C16:0), stearic (C18:0), oleic (C18:1),
linoleic (C18:2), and linolenic (C18:3) acidswerema:
jor fatty acids in galacto- and phospholipids of the
‘Earliglow’ and ‘Kent’ strawberry. PCisveryrichin
linolenic acidinleaves compared to thefruit and root
tissues*¥. Papaya(Caricapapayal..) isproduced com-
mercialy inmany tropica and subtropica areas of the
world for domestic consumption and for export. Glo-

bal papayaproductionincreased about 40%inasingle
decade(1998-2008), with an estimated 9.1 million tons
produced in 2008. The top papaya producing coun-
triesarelndia, Brazil, Nigeria, Indonesiaand Mexico®.

C. papayaseeds, thefruit, leave, and latex are used
medicindly. Themain medicina useof C. pgpayaseeds
isasadigestive agent. It isprescribed for peoplewho
havedifficulty digesting protein and isused to break up
blood clotsafter surgery; thisisdueto the presence of
enzyme papaininthe plantslatex!®. Growth tempera-
ture hasaprofound influence on membranefatty acid
composition and degree of unsaturation”. Changesin
the composition of fatty acid componentsof membrane
lipidsareimportant in the acclimation of most types of
plants®. Thephysical state of themembranelipidsand
theratio of unsaturated to saturated fatty acids play an
important rolein determining the physiologica function
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of theplant tissue. Lipid moleculesareessentid build-
ing blocksfor every membraneof alivingcdl, and mem-
branesare sitesfor many specific enzymatic activities,
transport ionsand metabolites, and hormonal recep-
tors. Thecomposition of membranelipidsmay also be
afactor in determining major biologica propertiesof
membranesthat inturn may influencebiologicad changes,
such asthe growth of plants®. 25/12 °C (day/night)
was the optimum temperature to grow strawberry*3,
Theaim of the present study wastoidentify thefatty
acid constituents of theleaves of the Egyptian straw-
berry (Fragaria-ananassa) and carica papaya. Also
toinvestigatetheantimicrobial activitiesof thetwo ex-
tracts, for which alimited data have been previousy
published.

MATERIALAND METHODS

Materials
Plant materials

Fresh leaves of strawberry and carica papaya
were collected from Sharkiaa, Egypt, andidentified by
Botany Department, Faculty of Science, Zagazig Uni-
versty.

Test micro-organisms

Thebecterid and fungd srainswerepersondly ob-
tained fromthemicrobiology Lab., Botany Department,
Faculty of Science, Zagazig University. Bacteria spe-
ciestested were Psudomonasareuginosa, Kelbseilla
sp., Salmonella typhi, Saphyllococcus aureus and
E coli. also fungal species were Fusarium
oxysporum, Aspergillus flavus, Aspergillus niger,
Cladosporiumsp. and Penicilliumsp.

Methods

Extraction

500 gramsof air dried leavesthoroughly crushed
and exhaustively extracted with 2 liters of petroleum
ether (60-80) for 24 hours. The solvent wasremoved
under vacuum, then hydrolysiswith 10%ac. KOH for
6 hrs. over awater bath under reflux, dilutionwith wa
ter and extract with ether.

Theether part (the non-saponifiable part) was ex-
tracted withdiethyl ether, which givesresidue not used.
After then aqueouspart wasthen acidified with dil. HCL
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till acidic medium then extracted with diethyl ether, the
extract wasanalysed by GC-MS*2.

GC-M Sanalysisconditions

Qualification of thefatty acidswereanalyzed on
anayzed on Gas Chromatography Mass Spectrometry
HP 6890 SeriesA (Agilent) by usingA Thermo Scien-
tific (TR-5MS), (5% Phenyl Polysil Phenylene Silox-
ane) capillary column (30mx 0.25mmi.d.; 0.25 um
film thickness). Helium (He), having aflow rate of 1.00
ml/min, was used as carrier gas. The GC oven tem-
perature was kept at 140°C for 5 minutes and pro-
grammed to 200°C by (5°C” 3 min). Theinjector tem-
peraturewas 200 °C. Theamount of injectionwas 1uL.
Also detector temperaturewas 220 °C.

M S spectraweretaken by Mass Spectrometer HP
5973A (Agilent). Retentionindicesfor all the compo-
nentswere determined according to theVVan Den Dool
method. Identification of the componentswas based
on comparison of their mass spectrawith those of in-
ternd (computer) library, Wiley7n.Land PMW _Tox3.1
librariesand somereference compounds.

Preparation of diazomethane

Diazomethanewasprepared frommethyl aminehy-
drochloride asreported by Vogel*2.

M ethylation of fatty acid with diazomethane

Fatty acids were dissolved in alittle anhydrous
methanol and the etheredl sol ution of diazomethanewas
addedinasmall portion until gasevolution ceased. The
mixture acquired apaleyellow color indicated the ad-
dition of excessof diazomethane, thereaction mixture
was | eft for 10 min and ether was evaporated under
nitrogen stream at room temperature. Two drops of
redistilled chloroform solution was added to dissolve
thefatty acidsmethyl estersand 10 ml of thissolution
wereinjected into the gas chromatography.

Sour cesof standar d fatty acids:

A set of standard fatty acids of 10:0, 11:0, 12:0,
13:0, 14:0, 15:0, 16:0, 18:0, 18:1, 18:2, 18:3, 20:0,
20:1 and 22:0 with astated purity of 99% by GLC was
purchased from Nu-check prop.

The purity of each fatty acid methyl ester was
checked by GLC and gave one peak.

Identification and determination of fatty acidsby
gasliquid chromatography:
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The method described by Farag et al®, was ap-
pliedfor determination of fatty acidsby gasliquid chro-
matography. Themethyl estersof fatty acids obtained
wereanayzed with aPye Unieam Series 304 gaschro-
matograph equipped with dual flamionization detector
and dua channel recorder. The separation of fatty acid
methyl esterswas conducted using acoiled glass col-
umn (1.5mx 4 mm) Packed with Diatomite (100x 120
inesh) and coated with 10% polyethyl eneglycol adipate
(PEGA). The column oven temperature was pro-
grammed at 8 °C /minfrom 70 °C to 190°C, theniso-
thermally at 190°C for 25 minwith nitrogen at 30 ml/
min.

Antimicrobial activities

The extract was dissolved in dimethylforamide
(DMF) for antimicrobia investigation at thefinal con-
centrationof (10mg/ 1 ml).

Antibacterial activity

Antibacteria activitiesof extract weretested using
pour platetechnique on nutrient agar medium. Cultur-
ing and incubated of different bacterial specieswere
carried out at 27 °C for 24 hours. Extract was tested at
two concentrations0.1 ml and 0.3ml (10mg/ 1 ml).
After theelapse of incubation periods, the diameter of
inhibition zoneswas measured (mm). Mean of 3repli-
cated was calculated. Theinhibition zoneformed by
the extractsagainst the particular test bacterial strain
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determined astheantibacteriad activitiesof theextract™.
Antifungal activity

Czepak Dox mediaused for cultivation of fungal
species. Themedium was seeded with different fungal
species. After solidification of mediaon plates, make
poresin agar with cup porer (15 mm) diameter. Two
concentrations 0.1 ml and 0.3 ml (10 mg/ 1 ml) of the
extract weretranderred intothewd l. Dimethyl foramide
(DMF) was used only as a control. The plates were
incubated for 7 daysat 30 °C. The inhibition zone (mm)
formed by the extract against the particular test fungal
strain determined astheantifungd activitiesof theex-
tract.

RESULTSAND DISCUSSION

Chemical constituentsof fatty acids

TABLE (1 and 2) representsthe chemica compo-
sition of thefatty acid constituents of strawberry and
carica papaya leaves. As can be seen from these
TABLES, 9 compoundswereidentified for strawberry
leaveswith magjor componentsare 30.28 % 9,12,15-
Octadecatrienoic acid methyl ester and 23.37 % Pamitic
acid methyl ester. Also 8 compoundswereidentified
for caricapapaya leaveswith mgor componentsare
35.6% Palmitic acid methyl ester and 14.527 %
Eicosanoic acid methyl ester.
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Figurel: GC/MSchromatogram of fatty acid constituentsof strawberryleaves.

Resultsof antimicrobial activity
Antibacterial activity

Datainfigure(3); evaluatethat extract of straw-
berry hasresistanceagainst al speciesat 1 and 3mg

concentrationsunder investigation. But for papaya ex-
tract it hasres stance against Salmonel latyphi and Es-
cherichiacoli at 1 mg concentration and it hasresis-
tanceagainst dl speciesat 3 mg concentration. These
result agreement with that obtained by Ayoold2, and
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ayad. Ayoolareported that, thealcoholic extractsof  themost effectivethan agqueousextractsagainst E.coli.
clove, ginger, peppermint spearmint and thymewere  isolated.

TABLE 1: Fatty acid congtituentsof strawberry leaves. TABLE 2: Fatty acid congtituentsof carica papaya leaves.

Peak Molecular

Peak Molecular

Compound name Rt rea weight Compound name Rt area weight
Myrigtic acid methyl ester 746 249 242 Myristic acid methyl ester 744 923 242
Pentadecanoic acid methyl ester 828 1.804 256 Pentadecanoic acid methy! ester 863 2306 256
Pentaclecanoic acid methy! ester 1147 16199 256 14-methyl Hexadecanoic acid methyl ester 11,53 7.723 284
14-methyl Hexadecanoic acid methyl ester  12.21 1.248 284 ) L
Eicosanoic acid methyl ester 12.29 14527 326
Eicosanoic acid methyl ester 12.89 3.29 326 o
o 10,13 - Octadecadienoic acid methyl ester  13.67 13.769 294
8,11 - Octadecadienoic acid methyl ester 13.55 15.905 294 o
9,12,15- Octadecatrienoic acid methyl ser ~ 13.71 30.28 292 912,15 Octadecatrienoic acid methyl ster 13.89 1033 292
Stearic acid methyl ester 1412 539 298 12-methyl Tetradecanoic acid methyl ester 14.14 66 256
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Figure2: GC/M Schromatogram of fatty acid constituentsof carica papaya leaves.

Antibacterial activity
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Figure3: Antibacterial activity statically representation of thefatty acids of strawberry and carica-papaya.

Antifungal activity

only penicillium sp, but fatty acid of carica papaya

Thetwo extractshad different antifungdl activities |€vesshowedinhibitory ectivity against penicilliumsp.

againg thetested fungd strains. Fatty acid of strawberry
a 0.1 ml concentration showed inhibitory activity against
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and Fusariumoxysporumat 0.1 ml concentration. The
two extractsat 0.3 ml concentration showed inhibitory
activity againg all species(Figure4).
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Antifungal activity
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Figure4: Antifungal activity statically representation of thefatty acidsof strawberry and carica papaya
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