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ABSTRACT

Seaweeds have considerable economic interest, they may be classified
among the most important marine substances. They are important in most
industries, especially in the pharmaceutical, food and environmental. Al-
gae we targeted are brown algae of the family Cystoseiracées. Indeed,
several previous scientific research on thiskind have shown their remark-
able potential for pharmaceutical scale and as adsorbents of heavy metals.
In this work we analyzed the texture for Cystoseira tamariscifolia and
Bifurcariabifurcataby scanning el ectron microscopy coupled with energy
dispersive analysis of X-ray Spectroscopy (SEM / EDAX) spectroscopy
and Fourier Transform Infrared (FTIR). The the results obtained by scan-
ning electron microscopy show firstly, very irregular and porous struc-
tures, and a heterogeneity of the pores on all surfaces and Cystoseira
tamariscifolia Bifurcaria bifurcata. On the other hand, analysis by mi-
croanalyses Energy Dispersive X-ray Spectroscopy showed the presence
of a significant organic composition with respect to the minerals. These
results were confirmed by infrared spectroscopy Fourier Transform.
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INTRODUCTION

The marine environment with more than 25,000
speciesof agae, isasignificant globa economicinter-
est.! Where they are now considered very remark-
able substances, hencetheinterest in severa national
andinternationa |aboratories. They havedirected their
work towardstargeted and specialized research into
theuse of algaein thefieldsof pharmacy!?, environ-
mentt®¥, material 4, food,"...

Morocco, withitsdoubleAtlantic and Mediterra-

nean coast, 2850 km long, and acountry deeply influ-
enced by the sea, which impliesthe existence of the
thousand speciesof algaeand algal biomassasavery
important reports by other countriesworl d®.

Theaim of our work isthe devel opment of algal
biomass M orocco invarious applications. After assem-
bling bibliographic data on algae, and precisely
Cystoseiraceae family (brown algag), we chose two
agee Cysosaratamariscifoliaand Bifurcariabifurcata,
they were oriented with respect toitsencouraging re-
aultsinthe pharmaceutica, environmenta and other in-
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Inner surface of an imaginary cut
Cystoseiratamariscifolia

outer surface Inner surface of an imaginary cut

Bifurcaria bifurcata
Figurel : Structures of the outer and inner surfaces of Cystoseiratamariscifoliaand Bifurcariabifurcata.

dugtrid fieldg™., EXPERIMENTAL
Thispart of thework entitled textural analysisfor
thetwo preceding algaesuch as: Biomass

*  Microscopicexamination by thescanning electron Thebrown algae Bifurcariabifurcatawas collected
mi croscope (SEM). . . ) from the Dar Bouaaza beach (Casablanca), Morocco
e Theandysisof organicand minirdsconstituents  ;» December 2009, Thedl gaehaswashed with running

byEDX. | | _ water andwith deionized water. Thewashed biomass
e Spectroscopic analysisby Fourier transformin- -« o\ .en-dried at 60 °C for 24 h.
frared (FTIR).
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TABLE 1 : EDX microanalysis based on weight percentages
of the elements present in Cystoseira tamariscifolia and
Bifurcariabifurcata.

Cyst_oseglra_ Bifurcaria bifurcata
tamariscifolia
Elements outer I nner outer I nner
surface sur face surface surface
(%) (%) (%) (%)
C 45,63 40,48 49,69 36,39
(e} 22,27 37,03 27,76 38,08
N 10,39 3,36 - 2,30
S 1,50 1,97 4,29 163
K 5,50 5,93 8,05 9,56
Cl 6,47 4,85 5,34 754
Na 0,52 2,62 0,69 197
Mg 1,09 1,12 0,22 0,99
Ca 1,61 1,31 2,84 155
Si 0,21 1,32 Trace n.d
P 1,60 n.d 0,27 n.d
Ni Trace n.d 0,75 nd
Al 0,30 n.d 0,11 n.d
n.d : not detected
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Scanning electr on microscope

SEM isusedinhigh-resol ution environmental con-
ditions(ESEM mode) with agaspressurein thecham-
ber, coupled with a complete system of X-ray mi-
croanalysis(EDX detector). (National Center for Sci-
entific and Technica Research Rabat M orocco).

Fourier transforminfrared

FTIR spectrophotometer used is VERTEX 70
type, spectrum wasrecorded in theregion of 4000 crm
110400 cm™. (National Centrefor Scientificand Tech-
nical Research Rabat M orocco)

RESULTSAND DISCUSSION

Figure 1 showsrepresentative photographsof the
respective surfaces and Cystoseira tamariscifolia
Bifurcariabifurcataobtai ned by scanning €l ectron mi-
croscopy (SEM). Snapshots are obtained on the ex-
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Figure2 : FTIR spectra Cystoseiratamariscifolia and Bifurcariabifurcata.

ternal surfacesand other surfaceson shdll sections. The
results show on one hand, very irregular and porous
structures, and other formsof heterogeneity onal pore
surfaces and Cystoseira tamariscifolia Bifurcaria
bifurcata Theseresultsencouragetheeva uation of these
two seaweed inthetreatment of polluted water by means
of adsorption. Furthermore, by microandyseseectron
scattering X-ray (EDX preceding surfaces, which give
the chemica compositionsaccording to mass percent-
agesarelistedin TABLE 1. Theanalysisof our samples
show highlevelsof carbon (C) and oxygen (O) which
provesthe presence of organic matter. The macronu-
trientsarepresent inrelatively largeamounts: Magne-

sium (Mg: 0.22% - 1.12%), potassium (K: 5.50% -
9.56%), chlorine(Cl: 4 85%- 7.54%), sulfur (S: 1.50%
- 4.29%), sodium (Na: 0.52% - 2.62%) and phospho-
rus(P: 0.27% - 1.60%). Tracedlementssuch assilica,
auminum, and nickel arepresent especidly ontheouter
surfaceswith relatively low percentages. Thesevaues
confirm the quditativeminerd simportant minera ma
terids.

Anaysisby Infrared Spectroscopy Fourier Trans-
form, iscomplementary to the study by scanning el ec-
tron microscopy SEM coupled with EDX microandy-
gis, it providesinformation on the nature of the func-
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tional groupsand the molecular bonds of the samples

andyzed.

Analysisof infrared spectrafor a gae Cystoseira
tamariscifoliaand Bifurcariabifurcatawhich areshown
infigure 2, allowsthealocation of thefollowing ab-
sorption bandsfor both algae:1**12
e A band at around 3400 cm -1 corresponding to

thevibrationsof free OH or NH pulled.

e A bandat 1650 cm -1 corresponding to the vi-
brations of elongation of the C= O vibration and
asymmetric elongation of theN = O.

e A wesk band at 1550 cm -1 corresponding to the
vibrationsof C=C eongation.

e A bandat 1450 cm -1 corresponding to the vi-

brationsof OH deformation.

e A bandat 1250 cm -1 corresponding to the vi-
brations of € ongation CCO.

e A band at around 1030 cm-1 corresponding to
COdtretching vibrations.

e A bandlocated around 850 cm-1 corresponding
to thedeformation vibrationsof CH.

e A band at about 750 cm-1 for both algae, corre-
sponding vibration NH.

CONCLUSON

Thiswork ispart of therecovery of algal biomass
Morocco, inview of apossibleinitidizationin thetex-
tural characterization of two marineagae Cystoseira
tamariscifoliaBifurcariaBifurcataand SEM / EDX and
FTIR. Whereresultsopen agreet voiceof theresearch
towardslarge applications.
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