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ABSTRACT

Date palm (Phoenix dactylifera L.) contains a wateay of flavonoids, but little is known about thantimicrobial

effects. In this paper a phytochemical and biolapg&tudy of flavonoids extracted from the male spagrown in
Touggourt, Algeria at flowering Stage is conductéahalysis by TLC chromatography of the three flaids

extracts(diethyl ether, Ethyl-Acetate and n-Butdnioldicate that the n-Butanol phase is rich in fawids
compounds compared to other fractions. The antiobied activity was determined on the strains(Stoeptcus sp,
Staphylococcus sp, Escherichia coli, Pseudomonasieq Condida) using the disk diffusion method afd
samples showed an inhibitory effect on the micranigms
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INTRODUCTION

In recent years, research efforts are under-wayhenpossibilities of utilization of natural sourcé bioactive
compounds for the dietary management of certairordbrdiseases such as diabetes, obesity, cardidaeasc
diseases, and cancer[1]. There is an increasing toevidence that many of the today’s diseasesaumsed by the
oxidative stress, which is the result of imbalahetween formation and neutralization of reactiveefradicals.
These free radicals are continuously produced audralized in our body so as to maintain the corstaernal
environment i.e. redox state. These reactive fagkicals are generated due to endogenous sourexdaonple by-
products of normal metabolic processes for ATP petidn [2]

Date fruits are rich in phenolic compounds possesantioxidant activity. The pollen grains of dagm have been
used in Egyptian local practices to improve faxtiln women, and in some locations in Arabia, dats are roasted
and used in lieu of coffee as a hot beverage.

Relatively few pharmacological studies have beenduooted on dates. For example, it has been shoat) th
depending on the type of extract used, date fruk it extracts significantly increase or decregastrointestinal
transit (GIT) in mice [3]

Date fruit is considered as a folk remedy for tteatment of atherosclerosis, hypertension, dialmtdscancer. The
fruit pulp is rich in phytochemicals like phenolicgterols, carotenoids, anthocyanins, procyaniding, flavonoids

[4]
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Some flavonoids are more selective towards canels and may have the potential for reducing sifiects
compared with other anticancer drugs[5]. The frpitlp is rich in phytochemicals like phenolics, ster
carotenoids, anthocyanins, procyanidins, and Flaitsn Some studies have shown that flavonoids,gbagols and
tannins are able to altering proliferation of caraal [5]

The inflorescence of date palm tree, in its eatdgess of growth is enclosed in a hard covering/lapesknown as

spathe which splits open as the flowers reach raatur. The spathes are removed during pollinatiod a
insemination of date. Spathe has a specific fragrgrarticularly when it is fresh and is utilizedlarge scale in

production of Tarooneh hydrodistilled water. Thiater contains volatile components and is widelystoned as a
beverage to improve heart functioning in local aradlitional health practice. It also possessesgasad and anti

inflammatory effects [4]

MATERIALSAND METHODS

2-1-Plant Material

The spathes dPhoenix dactyliferd used for this study were collected in Touggaatith-east of Algeria in Avril
2012 at flowering stage. They were free of physitaahage and injury from insects and fungal infectibhe dried
material was milled and stored in air tight congiiand kept at 4°C until further analysis[6]

Figure 1: spathes of Phoenix dactylifera L

2-2-Phytochemical Screening
The dry extracts were subjected to various chentiesis in order to detect the presence of diffefgmnito-
constituents.

» flavonoids:, the addition of KOH (1%) to alcoholic extractlléo the formation of yellow color indicating the
presence of flavonoids.

e Phenadlic compounds:;5 mL of aqueous filtrate of each plant extract veakled to2 drops of 1% of ferric
chloride. A blue-green color indicated the presesfgghenolic compounds.

2-3-Extraction

Liquid-liquid and solid-liquid extraction are theost commonly used procedures prior to analysisobfghenolics
and simple phenolics in natural plants. They ailetse most widely used techniques, mainly becanfstheir ease
of use, efficiency, and wide-ranging applicabili@ommonly used extraction solvents are alcoholsti{arl,
ethanol), acetone, diethyl ether, and ethyl acthte

Soxhlet extraction is frequently used to isolatvdinoids from solid samples. In most cases, aquemikanol or
acetonitrile is used as solvent. In the literatoeported extraction times vary up to 12 h using éxtraction mode.
Polarity is an important consideration in extragtibess polar flavonoids (e.g., isoflavones, flawaas, methylated
flavones, and flavonols) are extracted with chlorof, dichloromethane, diethyl ether, or ethyl amgtavhile
flavonoid glycosides and more polar aglycones ateaeted with alcohols or alcohol-water mixturesyd@@sides
have increased water solubility and aqueous al@golsolutions are suitable. The bulk of extracti@iglavonoid-
containing material are still performed by simpieedt solvent extraction[8].

Fifteen grams (15 g) of dried male spathe wereegulainn a soxhlet apparatus with methanol. Extractias
performed with 200mL of an appropriate solvent4dn. After extraction, a rotary vacuum evaporato4@&'C was
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used in order to remove solvent. In this experingnsolvents of different polarity were used: wataeethanol, n-
butanol, diethyl Acetate, diethyl ether and petatesther[9,10] .

After evaporation the solvent the residue was dissbin boiling water to obtain an aqueous extr&stroleum
ether fraction was discarded due to its high cdritefatty substances.

2-4-Deter mination of total flavonoids

Flavonoid content in the methanolic extract wasedeined by aluminum chloride colorimetric methodl][1
Briefly, 0.50 mL of methanolic extract was dilutedth 1.5 mL of distilled water and 0.50 mL of 10%/Y).
Aluminum Chloride was added along with 0.10 mL oMlpotassium acetate and2.80 mL of distilled waldrs
mixture was incubated at room temperature for 30. Mhe absorbance of resulting reaction mixture maasured
at 430nm UV spectrophotometer (Hitachi U-2001). Qifization of flavonoids was done on the basist@indard
curve of quercetin prepared in 80% methanol andltiesere expressed in milligram quercetin equiva(€E) per
100 g of spathe. [3,6]

2-5-Antibacterial activity:
2-5-1-Preparation of extract solution:
Test solutions were prepared by dissolving theagxsrin DMSO

2-5-2-Antibacterial activity:

» Bacterial Cultures:

The bacterial strains used in this study w8taphylococcus sp and Escherichia amfitained in Microbiology
laboratory, Touggourt Hospital, Ouargla-Algeria.€Ttmacterial strains were grown and maintained driemi agar
slants.

e Screening for antibacterial activity

The disc diffusion method was used to evaluatetiidbacterial activity. Mueller Hinton (Pasteur tihge, Algiers,

Algeria) agar was prepared in the plates as theianfmt the test microorganisms. Sterile filter papiscs

(Whatman No. 1) left to dry under the laminar floabinet overnight. The bacterial inoculum was spre@enly

onto the surface of the Mueller Hinton agar plaissg a sterile glass L-form rod before the extdists were
positioned on the inoculated agar surface. Eactaeixtvas assayed in triplicate. Sterile distilledtev served as
negative control. All the plates were incubated48rh at 37° C. The antibacterial activity was ipteted from the
size of the diameter of zone inhibition measuredht nearest millimeter (mm) as observed from fearczones
surrounding the discs [12].

2-6-TLC analysis

Aliquots of standards and crude extracts were egdaih TLC plate (silica gel). Thereafter; they wkept at 100°C
for 30 minutes for activation and were then coa@édoom temperature prior to loading of sample éexeloped in
different mobile phases below. Components werealised under ultraviolet light (254 and 365 nm)aledected by
spraying the TLC plates with reagent. Flavonoidseweerified in extracts after concomitant runninighvwstandards
and they were visible as yellow and orange fluerasspots [13].

RESULTSAND DISCUSSION

3-1-Extraction yield
The extraction yield calculated by the formula

. . ight d t t
The Percentage extractive value (yield %)= ghtof &y extract 40
Welbht taken for extraction

Table 1.Yield and Color of Extracts

Extract Yields (%) Color
Overallflavonoid fraction  19.4 brown /redbrick
Diethyl ether fraction 1.74 red glass

Ethyl acetate fraction 4.30 Glass/ brown
Butanolic fraction 9.42 Dark redbrick
Lastwatery fraction 3.91 Light redbrick

3-2-Antimicrobial Activity
The results obtained from antimicrobial assay aesgnted in Tables 2,3,4,5 According to Table &.gktracts of
spathes showed variable ranges of antimicrobialiies against 5 microbes.
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Table 2. Inhibition zone diameter (mm) of Diethyl ether extract(DE=5mg/mL)

inhibitory concentration
DE DE/2 DE/4 DE/8 DE/16

Microorganisms

Escherichia coli 9 7 0 0 0
Staphylococcus aureus 18 16 15 7 6
Pseudomonas aeruginosa 9 8 7 7 0
Streptococcus sp 12 9 9 9 6
Condida 14 10 9 8 0

Table 3. Inhibition zone diameter (mm) of Ethyl acetate extract (EA=5mg/mL)

inhibitory concentration
EA EA/2 EA/4 EA/8 EAJ/16

Microorganisms

Escherichia coli 12 11 9 8 0
Staphylococcus aureus 20 13 9 9 0
Pseudomonas aeruginosa 12 12 10 6 0
Streptococcus sp 12 10 8 7 6
Condida 10 9 9 8 8

Table4. Inhibition zone diameter (mm) of n-butanolextract(nB=5mg/mL)

inhibitory concentration
nB nB/2 nB/4 nB8 nB/16

Microorganisms

Escherichia coli 13 12 10 10 9
Staphylococcus aureus 11 11 10 0 0
Pseudomonas aeruginosa 16 11 8 8 0
Streptococcus sp 14 12 11 11 9
Condida 11 10 9 8 8

Table5: Minimum inhibition concentration (MIC) of different extracts

Extracts
Microorganisms MBC (mg/mL)
Diethyl ether  Ethyl acetate  n-butanol

Escherichia coli 2 0.1 0.05 0.05
Staphylococcus aureus 2 0.1 0.05 0.05
Pseudomonas aeruginosa 2 - - 0.5
Streptococcus sp 2 0.1 0.05 0.05
Condida 2 0.06 0.06 0.06

Flavonoids present in plants possess diverse heeltiefits, which includes antioxidant and radiczdv&nging
activities, reduction of certain chronic diseaga®vention of some cardiovascular disorders anthicekinds of
cancerous processes assessed the flavonoid contbatmale spathe during the flowering stage [14].

To obtain the active component related to the antdrial activity, date was extracted with MeOH é&rdtionated
successively with n- butanol, EtOAc and Diethyl ezth Antibacterial activities of these fractions &g
Microorganisms were tested. The n- butanol fracibawed significant MIC values in comparison witle bther
fractions.

The extraction yields were 1.74%, 4.30% and 9.4@8f®fethyl ether, Ethyl acetate and n-butanol retpely.
3-3-Analysis of Flavonoids TLC M ethods

TLC was used for the analysis of the flavonoid extad. was used for the development of the exudatadica gel
plates[12]. the dry TLC plates were observed umélétight at 365 nm and characterize groups of coumls
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Table 6 : Showing theresultsof the TLC for Diethyl ether extract

Reagent Number of probable compounds
Solvent system s spots Rf value [10]
uv2s54 3 Three graySpat0.96 ;
diethyl acetate/ formic acid nm 0.88 ;0.83 ;
e 0.96 Brown / yellow ; 0.91 . . .
/acetic acid / water UV365 Blue 0.96 Brown / yellow ; quercetin0.91Blue;
(100/26/26/11) viIv am 5 0.88Mauve: 0.85Green coumaric acid

0.83Violet 0.91Blue; Flavonoids

Table 7 : Showing theresultsof the TLC for ethyl acetate extract

probable

Solvent system Reage  Number of Rf value compounds

nts spots

[19]
vvess 5 FivegraySpat0.94; 0.90; 0.80; 0.83; 0.76
diethyl acetate/ formic
' ac_id 0.90 Blue;coumaric

/(af&t)',zagg,iga\fﬁ UV365 o 0.94red glass ; 0.91 Green;0.90 Blue;0.80 gr&g iolet; 0 7;‘%‘?{)' ot
nm 0.81Black ; 0.77Violet; 0.76 Blue ’ !

flavonoid-glycoside

Table8: Showing theresultsof the TLC for n-butanol extract

Reage  Number of probable compounds
Solvent system nts spots Rf value [10]
uvess 3 FivegraySpat0.82; 0.77; 0.46

diethyl acetate/ formic

0.83 Blue:caffeic acid

acid L
Jaceticacid / water  UV365 . 083 Blue ; 0.82 green;0.77 Orange 0.66 Blue;  (onioodenicacc
(100/26/26/11) viv nm 0.50 yellow ; 0.46 Orange ’ ge /0.

yellow;flavonoid-glycoside

Results obtained show that in comparison with Nunatbepots and Rf value in similar conditions, mtinan three
spots in the chromatograms, These results indidatadhe extracts rich by compounds.

CONCLUSION

The flavonoids of spathe allowed the inhibition ssfme microorganisms that may be causal agents mog&hu
urinary, intestinal and respiratory tract infecgprndicating that they could be used to cure trdiseases, the
flavonoid extracts showed the best antibacteriiviéd and acute toxicity effect which encouragésluse.

Comparatively minor attention has been given t@ getlm products other than utilization of all pasfsthe date
palm may offer socio-economic benefits to date fasmand other sectors. The results of the presedy snay
highlight the potential importance of spathe ofeda&lm as a product rich in essential flavonoidgufe researches
are needed to explore other characteristics ohspattdate palm.
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