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ABSTRACT
Etheric and acetonic leaf (LE) and stem-bark (SBIEEus sycomorud.. extracts were
evaluated phytochemically and for their antibaefedctivity by dis-diffusion method
(zone of inhibitions ZI) and minimum inhibitory coentration (MIC), against 10 clinical
bacterial isolates. Phytochemical test showed phenol compounds were followed
similar tendency either in etheric and acetonidLBf and SBE; with their abundance
occurrence in SBE than LE. Our data revealed tha¢re SBE and LE showed no
antibacterial activity against all the examinedtbaal isolates. Whereas, acetonic SBE
and LE revealed inhibitory effects. Based on edih&l and MIC valuesSalmonella
typhimuriumwas the most sensitive pathogen by showing thieelsigZl (22 and 19 mm)
combined with the lowest MIC (32.5 and 52 mg/mly ®BE and LE, respectively.
Overall, acetonic SBE found to be more potent thBragainst both Gram-negative and
Gram-positive bacteria, thus showing it to possesad spectrum activity.
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INTRODUCTION
Medicinal plants represent a rich source of antiokial agents, and have a positive
impact on gastroenteritis treatment and other tidas diseases caused by the bacteria.
Exploration of newer antimicrobials in plants bsngbout a different approach in
minimizing antibiotic resistance (Kubmarawa et 2007; Anowi et al., 2012; Adebayo-
Tayo and Odeniyi, 2012; Josephs et al., 2012; Kasttaal., 2012; Alves et al., 2013).
Hence, a more detailed search for new antimicrabriadjs is needed.

F. sycomorusL., a medicinal plant belonging to the cldg®raceae is used
worldwide treat various ailments (Saleh et al.,®01 was originated from Ethiopia and
Center Africa. It becomes rare because of urbaeldpmente.g the rest of this species
could be found in Sida and Syrian littoral (Moutrd966).
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A large number of their secondary metabolites sag.g. alkaloids, flavonoids,
saponins, terpendois, tannins and coumarins congsoand its antibacterial activities
have been successfully identified i sycomorugplant extracts (Ahmadu et al., 2007;
Zaku et al., 2009; Adeshina et al., 2010; Saleal.et2015). Some of these compounds
like terpendois and tannins have been revealegdd their antibacterial activity through
membrane perturbations.

Previously, Ramde-Tiendrebeogo et al. (2012) deimatesl that the difference in
biological activity ofF. sur ForsskandF. sycomorud.. on sickle cell could be related to
the observed difference in their phenolic compouindsh. Other investigation reported
the antibacterial compounds frdm deltoideadack leaves (Suryati et al., 2011).

Thereby, this study was undertaken to investiga¢ephytochemicals (alkaloids,
flavonoids, tannins, terpendois, tannins and plgrsdreening test in the SBE and LE
and assess the antibacterial effects of the mesdientracts oF. sycomorud.. on some
selected bacterial isolates using ether and acements.

MATERIALSAND METHODS
Collection and preparation of plant material: F. sycomorud.. samples were collected
form Lattakia-Syria, identified by Saleh (2013) ahdir voucher specimen number is 10.
Plant materials fresh leaves and stem-bark wergestiaed for 1 week.
Extraction of plant material: Etheric and acetonic SBE and LE were extractedrdougp
to Saleh et al. (2015).
Phytochemical Screening: Phytochemical test was carried out to assess thitajive
chemical composition of crude extracts using comg@mployed precipitation and
coloration reaction to identify the major naturdlemical groups such as tannins,
flavonoids, saponins, alkaloids, phenols, coumaand fatty acids. The presences of
these phytochemicals were determined as previalesgribed by some investigations
(Farnsworth, 1966; Fadeyi et al., 1989; Odebiyi &afowora, 1990; Evans, 1996). The
color intensity or the precipitate formation wagdigs analytical responses to these tests.
Microorganisms and growth conditions. Ten pure clinicalLiseria monocytogeneses,
Staphylococcus aureus, Bacillus cereus, Eschericlwali 0O:157, Salmonella
typhimurium, Brucella melitensis, Proteus mirahili¥ersinia enterocoliticaO:9,
Pseudomonas aeruginosad Klebsiella pneumoniaésolates were obtained from the
Microbiology and Immunology division, Department dflolecular Biology and
Biotechnology of Atomic Energy Commission of SYRECS) in Damascus City, Syria.
The cultures and growth conditions were performecbeding to Saleh et al. (2015) as
described in many researches.
Antibacterial activity
The disc diffusion method: To evaluate the antibacterial activity Bf sycomorud..
crude extracts, the disc diffusion method was astbptith Ciprofloxacin as a standard
drug. Filter paper discs (Whatman no.1, from Endjasf 6mm diameter were prepared
and sterilized. The test was performed by impraggatliscs with 100l of extract
dilutions (100 mg/ml) and reconstituted in minim@amount of ether or acetone were
applied over each of the culture plates previossided with the 2@CFU/mI cultures of
bacteria. Cultural bacterial was incubated at 376€ 18h, while the paper discs
impregnated with 2@ of a solution of 10 mg/ml of ciprofloxacin wersed as standard
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antimicrobial for comparison. Negative control vedso prepared using ether or acetone
(final concentration of the solvent in the highesincentration of plant extract was
tested). Diameter of inhibition zone (ZI in mm) waeasured after incubation at 37°C for
18-24h. For each extract, duplicate trials weredooted against each organism.
Minimum Inhibitory Concentration (MIC): Six standard antibiotics were applied in the
current investigation: Ciprofloxacin (Bayer, IstambTurkey); Tetracyclines; (Sigma-
Aldrich, USA); Gentamicin (Sigma-Aldrich, USA); Gefolin (Bristol-Myers Squibb,
New-York, USA); Cefotaxime (Sigma, St. Louis, US#)d Ofloxacin (Sigma, St. Louis,
USA). Their stock solutions were prepared accordmmghanufacture. Determination of
MICs by the microdilution broth method was carr@at according to NCCLS approved
standards. Microdilution broth susceptibility assegs used (Saleh et al., 2015). Three
replicates of serial dilutions of extract (100mg/mt of antibiotics (128ug/ml) were
prepared in TSB medium in 96-well microliter plat@nhe hundred microliters of freshly
grown bacteria standardized®CU/ml in TSB were added to each well. Positivetamn
was achieved with the same conditions but withatriaet or antibiotics; negative control
was also made with the same conditions but witlaoiging the bacteria. The MIC was
defined as the lowest concentration of each antohial agent that inhibited visible
growth of the tested isolate was recorded andprééed as the MI{g,

Statistical analysis. Results were expressed as mean of 3 replicatesddtiaewere ana-
lyzed using the Student’s t-test<@RP05 was considered to be significabtata were
analysed by one way ANOVA testsignificance of differences among variables.

RESULTSAND DISCUSSI ON
Qualitative determination of phytochemical compdsenF. sycomorud.. LE and SBE
was investigated with etheric and acetonic extradteir antibacterial activity against 10
clinical bacterial pathogens was evaluated. Phyoutal test of LE and SBE ether and

acetone crude extractséf sycomorud.. was presented itable 1
Table-1: Phytochemical components of ether, acetonic leaf and stem bark extracts of F. sycomorus.

Chemical components | Ether extract | Acetoneextract
SBE LE | SBE LE
Alkaloids + + - -
Flavonoids - - + ++
Saponins - - - -
Terpenoids + + - -
Tannins - - - -
Phenol ++ + ++ +
Coumarins + +
Fatty acids + +

¢ SBE=Stem-bark extract; LE = Leaf extract; + PresentHigher presence; - Absent

Phytochemical analysis proved the presence ofa@tkglterpenoids, coumarins and fatty
acids either in LE and SBE. As for acetone extriaatias observed that phenol content
presented in the same trends with ether extraetn imverse tendency to flavonoids ones.
Whereas, alkaloids, saponins, terpenoids and tanmere not detected either in LE or
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SBE acetonic extracts (table 1). As showntable 1,alkaloids and terpenoids were
presented in both plant parts for ether extraggrisely to acetone one.

Antibacterial activity ofF. sycomorud.. crude extracts was evaluated against ten
bacterial pathogens based on ZI and MIC valuesZEaur data presented herein
showed that no antibacterial activity with ethé8BE and LE has been recorded against
all the tested pathogens (Data not shown hereforAacetonic SBE and LE showed

varying degree of antibacterial activities agathsttested bacterial pathogetet(e 9.
Table-2: Antibacterial activity of the LE and SBE acetone of F. sycomorus against tested bacteria.

Zone of inhibition in mm
Sample No. Tested organisms SBE LE
1 L. monocytogeneses 14 10
2 S. aureus 12 9
3 B. cereus 15 10
4 E. coli 0:157 19 17
5 S. typhimurium 22 19
6 B. melitensis 19 15
7 P. mirabilis 23 18
8 Y. enterocolitica O:9 20 17
9 P. aeruginosa 17 11
10 K. pneumoniae 14 13

¢  SBE, Stem-bark extract; LE, Leaf extract.

Statistical variance analysis revealed that thecefbf acetonic plant part extracts on ZI
values was significantly (R 0.05) different.

Antibacterial activity of the tested six antibigtiagainst examined bacteria was
also evaluatedtable 3. In order to evaluate the plant extracts antixdal inhibitory

efficiency, their effect was compared to 6 antiic®®s presented table 3
Table-3: Antibacterial activity of the commer cial antibiotics against tested bacteria.

Zone of inhibition in mm

SampleNo. | Tested organisms | Ciprofloxacin| Tetracyclines Gentamicin| Cefazolin| CefotaximeOfloxacin
1 monocytogeneses 19 20 13 5 9 17
2 S. aureus 24 23 15 6 12 21
3 B. cereus 21 20 14 4 8 16
4 E. coliO:157 27 20 16 7 6 17
5 S. typhimurium 34 22 16 9 7 18
6 B. melitensis 17 27 19 0 0 19
7 P. mirabilis 33 18 15 5 9 20
8 Y. enter.ocolitica 30 17 14 0 5 18

0:9

9 P. aeruginosa 15 9 7 0 0 13
10 K. pneumoniae 18 16 13 0 0 15
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Statistical variance analysis showed that appl@mdroercial antibiotics have significant
(P<0.05) effect on ZI values against tested bactesaates.

Moreover, MIC of crude plant extracts was also deiteed in order to detect the
antibacterial activities. The SBE and LE effectiess against the tested isolates in the
current study was shown in thable 4 The antimicrobial activities of the partitioned

fractions against tested isolates showed diffedlegtees of activity at 100mg/ml.
Table-4: MIC values of SBE and L E acetone of F. sycomorus against thetested bacteria.

Minimum inhibitory concentration values (mg/ml)
Sample No. Tested organisms SBE LE Ciprofloxacin
1 L. monocytogeneses 91.1 104.2 14.6
2 S. aureus 104.12 130.2 14.6
3 B. cereus 130.2 182.3 12.5
4 E. coli 0:157 45.5 52 20.7
5 S. typhimurium 325 52 16.7
6 B. melitensis 65.1 104.2 20.7
7 P. mirabilis 455 91.1 8.2
8 Y. enterocolitica O:9 45.4 143 27.1
9 P. aeruginosa 84.5 162.6 20.83
10 K. pneumonia 91 156.1 25

«  SBE, Stem-bark extract; LE, Leaf extract.

Statistical variance analysis showed that the efieacetonic plant part extracts on MIC
values was significantly (R 0.05) different.

Indeed, MIC of the six tested antibiotics was adstimated teble 5. The SBE
and LE antibacterial activity was also comparedwitantibiotics. The application of the
tested antibiotics had an adverse effect agairstdsted isolate@able §. Based upon
the results obtained herein, it was noticed thag, higher antibacterial activity was
recorded for Ofloxacin and Tetracyclines (8.2mg/rafainst B. melitensisisolate;
Gentamicin and Ciprofloxacin (8.2mg/ml) agair8t mirabilis Statistical variance
analysis revealed that the applied commercial entids have significant (£0.05) effect

on MIC values against studied bacterial isolates.
Table-5: Minimum inhibition concentration values of thetested antibiotics against studied bacteria.

Minimum inhibitory concentration values (mg/ml)

SampleNo.| Tested organisms | Ciprofloxacin | TetracyclingsGentamicin| Cefazolin Cefotaxime Ofloxac|n
1 L. monocytogenese$ 14.6 16.7 20.73 33.2 25 16.7
2 S. aureus 14.6 12.5 16.7 41.7 33.2 14.6
3 B. cereus 125 16.7 20.7 50 41.7 16.7
4 E. coli O:157 20.7 14.63 14.6 58.2 50 10.3
5 S. typhimurium 16.7 10.37 10.3 66.7 58.2 125
6 B. melitensis 20.7 8.2 10.3 75 66.7 8.2
7 P. mirabilis 8.2 10.3 8.2 41.7 33.2 10.3
8 Y. enterocolitica O:9 271 18.75 18.75 58.2 66.7 10.3
9 P. aeruginosa 20.83 25 20.7 83.2 75 16.7
10 K. pneumoniae 25 20.7 20.7 83.2 75 20.7
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In the current study, it was noticed that, flavaisocontent was more abundant in LE
than in SBE. This result was in agreement with Ades et al. (2010), who reported the
same findings in the crude ethanolic extracts.afycomorugndF. platyphylla

While, phenol content was inversely found in thevwus fractions. Similar findings
were also reported by Adebayo-Tayo and Odeniyi Z20Whereas, alkaloids, saponins,
terpenoids and tannins were not detected eithekEBnor SBE. Other investigation
however reported the presence of alkaloids, tefidsramd tannins either . sycomorus

L. LE or SBE; presence of flavonoids and saponinkE and not found in SBE. While,
phenol compound was disappeared either in LE or BBRe same plant species (Zaku
et al., 2008). Previously, Ahmadu et al. (2007)orégd the presence of tannins and the
disappearance of both alkaloids and flavonoids.isycomorud.. LE n-butanol. As for
ether extracts, some phytochemical components agpeared in the two plant parts.
Where, alkaloids, terpenoids, coumarins and fatigsawere found either in LE and
SBE. Whereas, phenol content was higher in SBE eostpto the LE part. While,
flavonoids, saponins and tannins were not deteeitdr in LE or SBE. It was noticed
that, phenol content was presented in the same r@moth the two extracts (acetone and
ether extracts).

Inhibitory effect expressed as ZI proved tisataureuswas the most resistant
isolate among the 10 tested isolates either by &BELE (12 and 9mm, respectively).
WhereasP. mirabilis (23 and 18mm) followed b$. typhimurium22 and19mm) were
the most sensitive isolates with SBE and LE, repayg. It was noticed that ZI values
varied between 9-19mm and 12-23mm for LE and SBEpectively. While other study
showed that this value was ranged between 11.5¥#h.for F. sycomoruand between
17.0-22.0mm foF. platyphyllaextracts (Adeshina et al., 2010). Whereas, Shaghit
(2012) stated that among the different LE Foftsielg diethyl ether exhibited better
inhibitory effect againstk. pneumoniag(20 mm) followed byE. coli (12mm), P.
aeruginosga12mm) and least activity was noted agafisaureug10mm).

Our data proved that?. aeruginosawas the most resistant isolate to Gentamicin,
Tetracyclines, Ofloxacin and Ciprofloxacin (7, @, dnd 15mm, respectively) antibiotics.
Similar findings were reported by Adebayo-Tayo @ukniyi (2012), who observed the
same findings inF. capensisethanolic extracts against the previous pathogemgu3
antibiotics. Otherwise S. typhimurium(34mm) was the most sensitive isolates to
Ciprofloxacin. WhereasS. aureuswas pronounced as the most sensitive pathogen to
both Ofloxacin and Cefotaxime (21 and 12mm, respelgh). However, Adebayo-Tayo
and Odeniyi (2012) reported that ZI recorded byogdkine and Gentamicin agairfst
aureuswere 17 and 18mm, respectively.

Overall, it worth noting that out of the 6 testeutilbiotics, two (Cefazolin and
Cefotaxime) showed little or no activity againss tested isolates.

Our data showed that the higher antibacterial @gtiwas recorded againss.
typhimurium(32.5 and 52mg/ml for SBE and LE, respectively).id/hthe lowest one
was pronounced irB. cereusisolate (130.2 and 182.3mg/ml, for SBE and LE,
respectively). Other study however reported thathwiE and SBE ethanolid-.
sycomorusextracts, MIC were ranged between 1.95-31.3mg/ndireg the tested
microorganisms (Adeshina et al., 2010). In the gmesvestigation, MIC values against
S. typhimuriumisolate (varying from 32.5 to 52 mg/ml for SBE al, respectively)
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were comparable with those previously reported Hgghina et al. (2010) who stated that
these values ranging from 1.95 to 15.9mg/ml andnfr®91 to 15.6 mg/ml foF.
sycomorud E and SBE, respectively. Moreover, estimated M#lues herein agains.
aureuspathogen (ranging from 104.12 to 130.2mg/ml Forsycomorud E and SBE,
respectively) were also comparable with those tepldny Adeshina et al. (2010). Where,
the latter investigation indicated that this valkaried between 7.81-15.6 and 15.6-
31.3mg/ml for LE and SBE, respectively in the sapiant species. This observed
difference in antimicrobial activities ¢f. sycomorugxtract againss. typhimuriunand

S. aureudsolates could be related to the geographicaltimecavhere the samples were
collected. Geographical location has been repddendfluence the chemical constituents
of plant extracts of the same genus found in difierenvironment (Adeshina et al.,
2010). Whereas, investigation of antibacterial coomu fromF. deltoidealack leaves
proved that the MIC again$é. coli andS. aureuspathogens were 150 and 180ml,
respectively (Suryati et al., 2011).

Moreover, the greatest antibacterial activity wascorded for Cefazolin
(33.2mg/ml) againsk. monocytogenesegvhereas, the lowest one was pronounced for
Cefazolin (83.2mg/ml) against both tReaeruginosandK. pneumoniaésolates. While
the lowest one was pronounced in the case of Oflox20.7mg/ml) againsK.
pneumoniag Gentamicin (20.7mg/ml) againdt. monocytogenesesB. cereus P.
aeruginosaandK. pneumoniae

The current study could suggested that the LE a8l Bad superior microbial
inhibitory activities compared to the tested awiizis applied hereire.g SBE had a
greatest effect (45.5mg/ml) agairist coli O:157 compared to Cefotaxime (50mg/ml);
LE (52mg/ml) against the same isolate comparedefazolin antibiotic.

The difference in phenolic content recorded in il &BE could explain the difference
in their biological activity. The highest phenotiontent recorded in SBE compared to LE
could explain their potential compared to LE. Instihespect, El-Sayed et al. (2009)
previously reported that the antioxidant activit@sthe methanolic LB-. sycomorus
were highly correlated with their total phenolicntents. Furthermore, Kashani et al.
(2012) reported that phenolics are responsiblectidor development, pollination and
protection against UV radiation and pathogens. Meoee, Ramde-Tiendrebeogo et al.
(2012) reported phenolic compounds fréinsur ForsskandF. sycomorud.. on sickle
cell. The latter investigation stated that theeatighce in phenolic content could explain
the difference in biological activity between theotFicusspecies. Moreover, Alves et al.
(2013) reported that the phenolic compounds in wildshrooms had higher activity
against the majority of Gram-negative and Gramipa@sibacteria. Thereby, phenolic
compounds could be used as antimicrobial agentselyaagainst some micro-organisms
resistant to antibiotics. Furthermore, Kutama et(2013) reported that antibacterial
activity of morula Sclerocarya birrea SBE and LE against some selected bacterial
isolates in Kano, Nigeria could be related to thespnce of soluble phenolic and
polyphenolic compound. More recently, Saleh e{2015) reported the inhibitory effects
of methanolic and acetonic SBE and LE against kb#h sensitive and resistant
Staphylococcus aurewsnd Acinetobacter baumannisolates. The two pathogens were
considered as dangerous bacteria in intensive gaits (ICU). The previousstudy
revealed that the highest inhibitory effect was esbsd in sensitiveA. baumannii
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pathogen with MIC of 2.5 and 4.9mg/ml and minimattericidal concentration (MBC)
of 3.8 and 9.7mg/ml for acetonic LE and SBE, retpely.

CONCLOSION
Phytochemical screening of crude acetone extramivsti the occurrence of flavonoids
and phenol in contrary tendency. Our data proved #ther extract has no inhibitory
effect against all the tested bacterial pathogéfirereas, adverse effect was noticed with
acetone extracts. The higher phenol content irfSBE than the LE probably account for
their high observed antibacterial activity. Bas@dmthe estimated MIC values, it could
suggest thaB. cereuswas the most resistant pathogen followedShyaureugpathogen
Whereas,S. typhimuriumwas pronounced as the lowest resistant isolate.rayve
susceptibility test proved that the Cefotaxime &wedazolin antibiotics showed little or
no activity against the tested isolates comparethéoother antibiotics tested in this
study.
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