ISSN : 0974 - 7435 Volume 11 I ssue 7

LioSechn o/oyy

A Tudian Goarnal
—==> FyLL PAPER

BTAIJ, 11(7), 2015 [265-268]

Biological screening and bioguided fractionation of extracts of the
brown alga Cystoseira tamariscifolia the Moroccan coast: Antibac-
terial activity and cytotoxicity test

T.Ainane*, A.Abourriche, A.Bennamara, M.Charrouf
Biomoleculesand or ganic synthesislaboratory, Faculty of SciencesBen Msik, University Hassan ||, BP 7955 Casablanca
20660, (M OROCCO)

KEYWORDS

Cystoseira tamariscifolia;
Biological activity;
Extraction;
Fractionation.

ABSTRACT

In this study, we screened for the fractionation of extracts of the brown
algae Cystoseira tamariscifolia the Moroccan coast. Selecting this alga
was based on the results of biological activity on the extracts obtained
after Soxhlet extractionwith solvents of increasing polarity such ashexane,
ether, chloroform and water. Wefollowed two biological activities: (a) the
antibacterial activity in the agar diffusion test against Klebsiella
pneumoniae and Enterobacter cloacae, and (b) cytotoxicity assay to brine
shrimp (Artemia salina). After these preliminary tests, we selected the
ether extract of thisalgafor fractionation, where we collected 11 fractions
per gradient of petroleum ether / ethyl acetate. The collected fractionsfrom
the ether extract also tested for antibacterial activity and cytotoxicity test.
Theoverall results show that the fractionsfrom ether extract of Cystoseira
tamariscifolia exhibit remarkable biological activity.
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INTRODUCTION

Marine brown a gaed gae arewidespread through-
out theworld, thismeans adaptability through their re-
production and responseto various environmenta con-
ditions. Thisassumesthat the brown algae contains
chemicalsdefenseagainst themany dangersthey face
(mobile predators and invading microorganisms)!-.,
Then Cystoseiracee algae, are agenus of brown al-
gae marine belong to the class Phaeophyceae, order of
Fucal e, they comprise 50 to 55 species®, Cystoseira
tamariscifolia which is also called Cystoseira
erricoidesisarobust plant 10 to 50 cm long, olive

green color, producing arough fed tothetouch, itisa
widespread speciesonthe M oroccan Atlantic coast be-
tween Tangier and Eljadidaand Mediterranean coasts.
Severd biologicad studieshavebeen carried on extracts
of thisspeciesthereiswork doneon the antibacteria
activitied®, antifungd activities”, antileishmania activi-
ties® and other biological vaduationsva ug®*2,

Our study was conducted in order to continuethe
previouswork done on thebiological activitiesof the
extracts of the species Cystoseira tamariscifoliafor a
val uation of fractionsobtained from the screening bio-
guided ontheactive extractswhich hasbiological ac-
tivity important, where we tested two biological ac-
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tivitiessuch as: antibacterid activity against Klebsiela
pneumoniae and Enterobacter cloacae, and the cy-
totoxicity assay by testing brine shrimp test against
(Artemiasalina).

EXPERIMENTAL

Harvesting algaeand extract prepar ation

After harvesting the seaweed Cystoseira
tamariscifoliain the south of Casablanca (M orocco)
intheperiod of low tide, it iswashed with water and
dried for oneday at room temperatureand arbitrary of
light, thenitisdriedinanovenat 60° C for three days.

The extracts of algae Cystoseira tamariscifolia
obtained from the Soxhl et extraction successively with
solvents of increasing pol arity: hexane, ether, chloro-
form and water.

Antibacterial activity

The method used, method or well diffusion agar
described by C. Perez et al. (1990) 3. This method
can quickly observeeffects of asubstance by bacteria
growth. Screening for antibacterial activity of the ex-
tractsof Cytoseira tamariscifolia was determined by
agar well diffusion method. Theextractswasdissolved
indimethyl sulfoxide (DM SO) 5%. Ten microliter of
crude extract (250 mg/mL) was|oaded onto well (di-
ameter 6 mm). Fresh colonies of Enterobacter cloa-
caeand Klebs ella pneumoniae (University Teaching
Hospita Ibn Rushd) on supplemented MH agar were
inoculated in supplemented M H broth and incubated
overnight under aerobic condition. Thebacterial sus-
pensions were adjusted to M cFarland standard No.
0.5 and spreaded onto supplemented MH agar plates.
The seeded plates and incubated at 37 °C for 24 h
under aerobic condition. Thediametersof theinhibition
zones were measured and the mean was recorded.
Experimentsweredoneintriplicate. Bacterid culture
with 1% DM SO was used as negative control. In addi-
tion, tetracyclin used asapositive control.

Cytotoxicity test

To achievethistoxicologica study tolook for toxic
compoundsfromtheextracts, werdied onthe BStest
“Brine Shrimp” developed by P.i Vanhaecke in 198114,
Thistest isused to determinethetoxic activity of the
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productstested their effectson larval saltwater shrimp:
Artemiasalina. It a so allowsthe determination of the
concentration which kills50% of Artemia nauplii in
24 hoursunder standardized conditions. Thisconcen-
tration is known as the lethal dose LD50 which can
determinethepower of toxicity compared to other prod-
ucts of references. The samplesto betested are dis-
solved in 2% DM SO. Determined volumesof the pre-
pared sol ution were added to Petri dishes containing
larvae of Artemia salina. The boxesare placedina
chamber a room temperature and theresultswereread
after 24 hoursis by counting under adissecting micro-
scope. If thelamp containsdead larvae, the percentage
mortality iscorrected usng thefollowingformula:

%M = NP 100
NLT
with:
% M: percentage mortdlity.
NLP: Number of dead larvae in the Presence of the
Product Tester.
NLT: Number of dead larvaein the Presence of Wit-
ness (solvent).

Fractionation and biological screening

Fractionation the extracts of the brown alga
Cystoseiratamariscifoliawasdoneonanopensilica
gel columnwith gradient solvent of petroleum ether /
ethyl acetate. Fractions obtained weretested for the
previoustwobiologica activities.

RESULTSAND DISCUSSION

After harvesting and drying seaweed Cystoseira
tamariscifolia four extracts H, E, C and A are ob-
tained from success ve Soxhl et extractionswith solvents
of increasing polarity: hexane, ether, chloroform and

TABLE 1: Thedifferent extractsof Cystoseiratamariscifolia
withyield and color.

Extract Color Yield (%)
H Dark green 0.36
E Green —yelow 0.22
C Green —yelow 0.25
A Brown 5.67
Marc (*) Brown 93
(*) (After evaporation)
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water. Oncethe extractswere obtained, it was deter-
mined their colors and returnsrelative to the initial
amount of dry seaweed. Datafor samplesobtained are
givenintheTABLE 1.

TABLE 2: Antibacterial activity of variousextractsof algae
Cystoseira tamariscifolia.

Bacteria E. cloacae K. pneumoni
H + ++
E ++ ++
C ++ +
A + +
Tetracyclin +++ +++

Key : noinhibition, +: lessthan 10mm diameter inhibition, +
+inhibition diameter between 10and 15mm, + + + greater
than 15mm diameter inhibition.

TABLE 3: Valuesof LD, test Brineshrimp theextractsof
Cystoseira tamariscifolia.

Extract or Product DL 50 (ng/mL)
H n.d
E 43.38
C 43.26
M >>200
Strychnine sulphate 151

n.d. : not detected

————, FyurL PAPER

TABLE 4: Yiddsand color sof thevariousfractionsfromthe
ether extract of thebrown alga Cystoseiratamariscifolia.

Fraction Couleur Yield (%)
F. Yellow — orange 1.74
F Green — Grey 1.30
F Black — Grey 1.32
F, Yelow 11.3
Fs Black — green 14.6
Fs Green 10.7
F Brown 4.62
Fs Brown 3.86
F Green — Grey 2.22
Fio Green 3.34
Fi1 dark green 9.84

TABLE 5 : Antibacterial activity against Klebsiella
pneumoniaeand Enterobacter cloacaefor different fractions
fromtheether extract of Cystoseiratamariscifolia.

Fraction K. pneumoni E. cloacae
F. ++ +
F. - -
Fs + -
F. ++ ++
Fs + ++
Fe + +
F, - -
Fs ++ +
Fo + -
F1o t+ -
Fia + +

F, —1‘ PE (100%)
F —{ PE/EA (9:1)
Fs —1 PE/EA(8:2)
Fy —  PE/EA(7:3)
Fe —{  PE/EA(6:4)
Ether extract Fe —{ PE/EA(5:5)
F —  PE/EA(4:6)
Fs —  PE/EA(3:7)
Fo _1‘ PE/EA (2:8)
Fio —{ PE/EA(1:9)
Fiy —1' EA (100%)

Figure 1 : Fractionation ether extract of the brown alga
Cystoseira tamariscifolia.

Firgt, after obtaining extractsof thed gaCystosaira
tamariscifolia, westarted by preliminary testson ex-
tractsH, E, C and A, where we have made the anti-

Key : noinhibition, +: lessthan 10mm diameter inhibition, +
+inhibition diameter between 10 and 15mm, + + + greater
than 15mm diameter inhibition.

bacteria activity and thetest cytotoxicity. Thetest re-
sultsof theantibacteriad activity of theextractsH, E, C
and A seaweed Cystoseira tamariscifolia are sum-
marizedin TABLE 2, and tetracyclinwhichwasfiled at
the same concentration of the extracts of algaeasan
antibiotic control. Onthe other hand, theresultsof cy-
totoxicity test (Brine Shrimp) areshownin TABLE 3,
the above results are the values of samples of each
lethal dose50 L D50, thustheva ue of the positive con-
trol Strychninesulphate.

Theresultsobtained during these activitiesshowed
that the ether extract of the alga Cystoseira
tamariscifoliawasanimportant activity. Thisextract,
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which hasayield of 0.22% wasfractionated on open
slicagd columnwith gradient solvent of Petroleum ether
| Ethyl acetate (PE/EA), then 11 fractionswererecov-
ered. Figure 1 showsthefractionsobtained during frac-
tionation of theether extract, and TABLE 4 givesthe
yidldsand colorsof thesefractions.

Thevariousfractionsfrom the ether extract of the
brown alga Cystoseira tamariscifolia tested by the
antibacterid activity againgt of Klebsella pneumoniae
and Enterobacter cloacae, and the cytotoxicity test
Brine Shrimp. Theresults of these activitiesare men-
tioned respectively inTABLE 5and TABLE 6. While
the results show that most of thefractionsexhibit re-
markableactivities, wherethefraction F4, F5 and F8
had important activitiesand fractions F2, F3 and F7
show no activity.

TABLE 6: Valuesof LD, test Brine shrimp for different
fractionsfromtheether extract of Cystoseiratamariscifolia.

Fraction DL 50 (ug/mL)
F; 13.23
F2 nd
F3 n.d
F4 24.56
Fs 53.71
Fs 8.40
F n.d
Fs 39.17
Fo 10.25
Fio n.d
Fu 23.39
n.d.: not detected
CONCLUSION

Biologica screening and bioguided fracti onation of
extracts of the brown algaCystoseiratamariscifolia
through antibacterid activitiesand cytotoxicity activity
haspositiveresults. Theseresultsobtained inthiswork
showed that thealga Cystosairatamariscifoliahasgreet
potential and could bethe subject of several pharma
ceutical and biologicd gpplicationsand thisby thechemi-
ca study of important fractionsof dgaeusudly etheredl
fraction, which have been shown capableof providing
biologicaly activecompounds.
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