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ABSTRACT KEYWORDS
A large number of ornamental and medicinal trees and shrubs possess very Elaeagnus angustifolia;
interesting biological properties finding applications in diverse domains Polar extracts,
including in food, medecine and pharmacy. In the present work, we have Apolar extracts;
chosen the medicinal Elaeagnus angustifolia because it is the less fre- Polyphenols;
guently used in our country because of the ignorence of its nutritional and Flavonoids;,
medical values. We are interested in the dosage and the study of the com- Tannins.

position in secondary metabolitesin different fruits extracts of Elaeagnus
angustifolia including flavonoids, tannins and alkaloids. Phytochemical
essays done on Elaeagnus angustifolia fruit extracts revealed the pres-
ence of flavonoids, tannins and the complete absence of alkaloids.
Quantitaive analysison TLC of the different extracts reveal ed the presence
of aunique type of of flavonoids which isthe rutin. The quantitaive analy-
sis showed that the methanolic extract is rich with total flavonoids with a
tenor of 3,94+ 0,07 mg E AG/g of extract followed by dichloromethane and
aqueous extractswith thevalue of 2,9+ 0,7 mg E AG/g of axtractand 2,32 +
0,48 mg EAG/qg of extract. Flavonoids and tannins spectrophotometry dos-
age showed the presence of these substancesin the polar extracts and their
absence in the apolar extracts. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION for natura bioactive substancesand compounds. Infact,

secondary metabolites are and remain the object of

Traditiona remediesmadeof plantswereusedfor  numerousin vivo aswell asin vitro researches, espe-

along time without knowing to what wereduetheir  cidly searchingfor new naturd congtituentsasthe phe-
beneficid actions, it’s difficult to define the molecules  nolic compounds.

responsible of the pharmacol ogical action®®. For the need of this study, we have chosen

Themedicind plantsrepresent inexhaustiblesources  Elaeagnus angustifolia among the medicina plants
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becauseit isthelessfrequently used in our country be-
causeof theignoranceof itsnutritional and medical va-
ues.

Phytochemical studiesin vivo done on the fruit
agueous phase of the species Elaeagnusangustifolia,
showed itsrichnessinflavonoids, terpenoidswith anti-
inflammatory and antinoci ceptives (analgesic) effectd™.

In traditional Iranian medicine, Elaeagnus
angustifolia fruitsand flowers are prescribed for the
treatment of nausea, vomiting, icterus, asthmaand flatu-
lence (Hosseinzadeh et d., 2003).

Elaeagnusangustifoliafruitisused asan anage-
sic agent in order to relieverheumatism and arthritis
paing,

Itsextractsaretraditionally used against amulti-
tude of illnesses, especially as antipyretics,
antineuroceptive and as antidiarrhoeicstY.

Elaeagnusangustifolia bear the vernacular name
of Russianoliveasit remindsolivetreewithitsslver
habit and its leafage. Elaeagnus angustifolia L. be-
longsto thefamily of Elaeagnacees native of several
regions: south Europe, central Aslaand Himalaya. It
wasintroduced into North Americaduring the col o-
nial-age and widely planted western United States™.
InAlgeria, Elaeagnusangustifolia is subspontaneous
and cultivated asroads sides ornaments?. It wasalso
introduced and systematically planted in thefollowing
locations: Djelfa, Biskra, Relizane, Mascaraand the
south of Tennes and Cherchel €™,

Thefruitsof theRussan olivearesmall egg-shaped
drupes, alikesmall olives, of areddish yellow colour
widely consumed fresh or used in different seasoning
preparations”. Accordingto Dzhangdiev et d, they are
very richwith potassium and phosphorus sdts, and vi-
taminC,AandE (Boudraaet d). Severd studiesshowed
that Elaeagnusangustifolia speciesfruitsarevery rich
with several bioactive congtituents?# havingimportant
biological activities ayant des activités biologiques
importantes.

Polyphenolsaof thefruit pulp areinthemgority made
of catechin, gallocatechin. epigall opetroleum ether,
proantocyanidinsand flavonol 7.

Our work inscribeswithin the context of acontri-
bution to abetter knowledge of thismedicinal plant of
theAuresAlgerian region and to perform qualitative
and quantitativeanaysisof itscontent in polyphynals,

BIOCHEMISTRY (mm—

flavonoids, tanninsand alkal oids of different aqueous
and organi c extracts of the edible part of Elaeagnus
angustifoliafruit.

EXPERIMENTAL

Plant material

It ismade of the Elaeagnusangustifolia L. fruits
collected from the region of Batnaduring September
and October 2007. Thefruitswereat first stoned then
theediblepart (fruit) wasdriedin dark, under theleeof
light at ambient temperature. After drying, theedible
partswere ground into fine powder that wasused in
the preparation of extracts.

Thedifferent I’Elaeagnusangustifolia L. fruit parts
areshowninfigurel.

Pulp

Fruits

MNucleus
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Figurel: Different partsof ElaeagnusangustifolialL. fruit.

Preparation of Elaeagnus angustifolia L. fruit
extracts

Accordingto Dialo et d® method, different ex-
tractstypeswere prepared from desground fruitsus-
ing solventswith increasing pol arity (petroleum ether,
dichloromethan, methanal). In the end of the extrac-
tion, thethree organic extracts were concentrated in
vacuum rotavapor at 37C°, 40C° and 50C° respec-
tively. After the concentration, theseextractsweredried
inthe open air. While an agueous maceration at 10%
was also madefor theaqueousextract. After filtration,
theextractislyophilized.

Analysisof Elaeagnusangustifoliafruit extracts

Qualitative analysis of Elaeagnus angustifolia
fruit extracts

Preliminary tests

The detection of the presence of flavonoids, of
tannins and of alkaloids in the extracts Elaeagnus
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angustifolia fruit was carried out with coloured reac-
tions: cyanidin reaction, ferric chloride essay and po-
tassum mercuriteraiodurefor theflavonoids, tanninsand
akaoidsrespectivelyl819,

Thin layer choromatography

Elaeagnusangustifoliafruit extractsanalysiswas
cariedout onslicege plateswith fluorescent indicator
accordingto Diallo et a® modified method. Thefour
extractsweredissolved intheir origina solvent. The
analysis of polar extracts (AQ, MET) were made a
separation system BAW (butanol/ ethyl acetate /water)
with the proportions (60/15/35). Sofor the apolar ex-
tracts(DCM, ET), the system (petroleum ether / ethyl
acetate) with the proportions (8/2) were used. After
migration, the platesweredried, then visualized with
four revealing systems:. physicd revelaionunder UV at
254 nm and 366 nm ; and chemical revelation with
sulphuricvanillinand ethanolic DPPH at 2,4% solution
for extracts detection having antioxidant activity!4.

QuantitativeanalysisElaeagnusangustifolia fruit
extracts

Total polyphenolsassay

The dosage of total polyphenols in Elaeagnus
angustifolia fruit extractswasdone accordingtofolin
ciocalteu method?!. The absorbancewasread at 765
nmwith an UV spectrophotometer after 2 hoursof in-
cubation. The concentration of total polyphenolsiscal-
culated from the regression equation of the set of cdli-
bration solutions assessed with gallic acid (0-200 ug/
ml). Theresultsaregiveninmilligramof add gdlicequiva
lent per onegram of extract (mg EAG/g of extract).

Flavonoidsassay

The aluminium chloride method® isused for fla-
vonoidsquantificationindifferent extracts. The absor-
banceisread at 430 nm. After 10 minutesincubation,
theflavonoids concentrationsare deduced fromthe set
of calibration sol utionsassessed with quercetine (0-35
ug/ml) and are expressed in milligram of quercetine
equivaent per gram of extract (mg EQ/g of extract).

Condensed tanninsassay

The dosage of condensed tannins in Elaeagnus
angudstifoliafruit extractswasrelized according to van-
illin method of Broadhurst et Jones (1978), modified
by Heimler et d.1*3. Theprincipa of thisassay isbased
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onthefixationthevanillin aldehydic group onthecar-
bon 6 of theA cycle of petroleum ether toform ared
chromophore complex that absorbs at 500 nmf?4, Af-
ter 15 minutesincubation, the absorbanceis measured
at 500 nm. The concentration of condensed tannins
(proanthocyanidin s) is deduced from the set of cali-
bration solutions assessed with petroleum ether (0-30
pg /ml) and are expressed in milligram of petroleum
ether equivaent per gram extract (mg CatE/g).

RESULTSAND DISCUSSION

Preparation of extracts from Elaeagnus
angustifoliafruits

Theuseof solventswith different polarity allows
the separation of thecompoundsaccordingtotheir solu-
bility degreein extraction solvent. Thisextraction has
allowed to obtain four crude extracts: etheric extract
(EpE), dichloromethani c extract (DCME), methanolic
extract (MetE) and aqueous extract (AQE). Each ex-
tract was characterized with its aspect, its colour and
itsyieldinrelationto thedried powder. Theseelements
arerepresented TABLE 1.

TABLE 1 : Aspects, colours and yields of Elaeagnus
angustifolia pulp extractsby different solvents.

Extract Aspect Colour Yield (%)
Ep Qily Y ellowish green 0,35
DCM Qily Dark green 0,40
Met Pasty Honey colour 8

Aq Lyophilised  Yelowish white 30,46

Inthesight of thistable, we have noticed that the
highest yield is obtained with the agueous polar and
methanolic extractswith 30,46% and 8% respectively
and thelowest yield with thedichloramethanic apolar
and ethericextractswith 0,40% and 0,35% respectively.

Analysisof Elaeagnusangustifoliafruit extracts

Qualitative analysis of Elaeagnus angustifolia
fruit extracts

Preliminary tests

Thereaultsof these phytochemicd testsarereported
intheTABLE 2.

The phytochemicd essaysperformed ontheextracts
of Elaeagnusangustifolia fruit revea ed the presence

e, BIOCHEMISTRY

Hn Tndéan g%wumé



210

The dosage of polyphenols in Elaeagnus angustifolia L. fruit extracts

BCAIJ, 5(4) 2011

Regular Peper ===

of flavonoids, tanninsand theabsenceof akaoids.
Theseresultsarein accordance with the ones ob-
tained by other authorsthat the phytochemica andyss
gave spositiveresultsfor flavonoids and negative re-
sultsfor akaloidg?.
The predominance of tannins in Elaeagnus
angustifolia fruit was showed by Kusovaet al¢l.

TABLE 2: Characterisation of the chemical groupsin the
extractsof Elaesagnusangustifolia fruits.

Results of tube

Chemical groups Extracts

reactions

Flavonoids Met +++
(Cyanidin reaction) Aq ++

DCM

Ep
Tannins (reaction with Met ++
aluminium chloride) Aq +

DCM

Ep
Alkaloids Met
(Mayer reagent) Aq

DCM

Ep

(+++): Positive reaction, (++): Fairly positive reaction,
(+) : Suspicious reaction (-) : Negative reaction

We noticed al so the presence of flavonoids and
tanninsin the polar extracts (Aq and Met) and the
absence of these substances in the apolar extracts
(DCM et Ep).

Thin layer choromatography analysis

For apartial characterisation of thedifferent ex-
tracts of the pulp fruit of Elaeagnus angustifolia, a
thinlayer choromatography (TLC) wasredized foll ow-
ing Diallo et a method®. For the polar extracts, the
solvent system used (n-butanol/ acetic acid) water
(12 :3 :7 V/V/V) allowed to abtain a very good chro-
matographic separation usingthreestandardswhich are
petroleum ethere, quercetineand rutin. Therevelation
isredized withamixuteof sulfuricvanillinafter theob-
servation under ultraviol et light. Only methanolic ex-
tract was put onthethin layer choromatography, aque-
ousextract was eliminated asit doesn’t migrate with
different systems.

Theuseof different solventsat different polarity
alowed to separatethese compounds accordingtotheir

solubility degreein extraction solvent. Theresults of
thin layer choromatography of the methanolic extract
arementionedinthe TABLE 3.

TABLE 3: Resultsof thethin layer choromatography of the
methanolic extract of Elaeagnusangustifoliafruit.

N°spot FR Colour 254nm 366 nm
Quercetine 0,91 Orangeyelow Visible Blue
Rutin 0,66 Light yellow
Petroleum 0,54 Red
ethere
Met 1 0,64 Orangeyellow 3 spots A blue spot
2 0,54 Light yellow
3 0,77 Blue Blue
4 0,96 Mauve Fluorescents

Theorangeyellow colouring of the spot with RF
0,64 orientate usto the presence of aflavonoid which
isrutin, by comparison of their fronta ratio (rutin FR=
0,66).

According to Selon Yanez!®, rutin is a flavone
(quercetine-3-rhamnosyl glucoside) that hasanti oxydant
proved properties.

Quantitative analysis of Elaeagnus angustifolia
fruit extracts

Total polyphenolsassay

Theresultsof thetota polyphenolsassay (TABLE
4) inthedifferent extractsof E. angustifoliafruit pulp
show that al the extracts contain phenolic compounds
with themethanolic extract being therichest with these
compounds. Thevalues present the average of three

assays+ SD.

TABLE 4: Content of thetotal polyphenolsin thepulp of de
Elaeagnus angustifolia fruit.

Extract Polyphenols
Met 3,94+ 0,07
DCM 29+0,7
Ep 1,96+ 0,7
Aq 2,32+ 0,48

In astudy made on Elaeagnus angustifolia spe-
cies, Mavlyanov et al,[* hasfound that thelevels of
total polyphenolsisof 4,5%. Thisisaclosevaueto
ours, obtained inthemethanolic extract.

Accordingtoastudy performed by Patthamakaporn
etd.,in®, thevariation of the polyphenolscontent could
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be dueto conservation conditionsof thefruitincold.

Ontheother side, theleve of fruit polyphenol s of
the gender Elaeagnus decreases with the degree of
maturation. Thisparameter wasexplaned by Sakamura
et Suga?® and Bekker et Gluchencova?.

Flavonoidsand tanninsassay

The results of the dosage of the flavonoids and
tanninstenorsarereportedintheTABLES. Thevaues
obtai ned represent the average of two assays+ SD.

Thedetermination of theleve of flavonoidsshows
that theAQE contains 0,15+0,06 mg QE/g of extract
followed by the metE with 0,13+0,06 mg EQ/g of
extract.

TABLE 5: Flavonoidsand tanninstenor sin the extr acts of
Elaeagnus angustifolia fruit.

Extract  Flavonoidscontent®  Tannins® content
Met 0,13+ 0,06 151+1,15
Aq 0,15+ 0,06 2,57+ 0,35
DCM - -

Ep - -

amg of quercetin equivalent per gram of extract
bmg of petroleum ether equivalent per gram of extract

TheAqextractisaso therichest intanninswith
2,57+0,35 mg cat E /g of extract followed by par the
Met extract with 1,51+0,08 mg catE / g of extract.
This could beaconfirmation of the astringent taste of
our fruit.

From thetenorsobtained in thisstudy, we cantell
that Elaeagnusangustifolia fruit constitutesanon neg-
ligible source of tannins. The importance of tannins
droguesislinked totheir astringent properties®, having
the power to stop haemorrhages*? and fight infectiong®.

Theseresultsarein accordancewith thosefoundin
the literature on the richeness of the Elaeagnus
angustifoliafruit with bioactivessubstancesin particular
tanning®,

Thelow flavonoids content in all extracts may be
explained by the decrease of the polyphenolic com-
pounds during the maturation as demonstrated by a
study made by Sakamura et Suga® on fruits of the
species E. multiflora and E. umbellata.

CONCLUSIONS

In the present work, we have been interested to
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different dosages of secondary metabolitesof different
Elaeagnusangustifolia fruit extracts.

From aphytochemical point of view, we have no-
ticed that highest yield isobtai ned with aqueousextract
(30,46 ?), whereasthe lowest one had been obtained
with petroleum ether and dichloromethane extracts
(0,35 0,40) respectively.

The characterization reactionshave underlined the
presence of flavonoids and condensed tanninsin the
polar extractsand their absencein the apolar extracts
of Elaeagnus angustifolia fruit. However, alkaloids
wereabsent inall extracts.

Thin layer choromatography hasalowed ustore-
ved aflavonoidwhichistherutinbut thisresult remains
relative.

Thedosageof flavonoidsand tanninshasallowed
us to confirm the results obtained futher to
characteri sation reactions, concerning the presence of
thesubstancesinthepolar extractsand their dbsencein
theapolar ones.

Regarding thequantitativeandys sof total polyphe-
nols, our resultsshow that al polar and apolar extracts
contain the phenolic compounds but the methanolic
extract istherichest with polyphenolswith atenor of 3,
94 + mg. However, we have noticed a low tenor of
polyphenolsin the petroleum ether extract.

Of course, thisresultsobtained invitroduringthis
study congtitute only thefirst stepinthe search of new
bi oactive substances. Complementary studiesare nec-
essary to be able to confirm the underlined perfor-
mances.
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