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TeMa 16. UTILIZACION DE ALGAS EN ACUICULTURA

16:1.CONTROL OF BACTERIAL GROWTH BY MICROALGAE AND
MICROALGAL EXTRACTS FOR AQUACULTURAL PURPOSES
L.Rodolfi} N. Bionds,' T. Bacchetti De Gregoris,'! G. Chini Zittelli)* S.
Somigli,! M.R. Tredici'

 Dipattimento di Biotecnologie Agrarie, University of Florence - Ple delle Cascine 24,
50144 Firenze, Italy. *Istituto per lo Studio degli Ecosistemi, CNR - Via Madonna del
Piano, 50119 Sesto Fiorentino (FI), Italy.

The interactions between bacteria and' phytoplankton are mutual and
can be either positive or negative. In a positive way, bacteria can favour
microalgal growth through the production of vitamins and growth factors,
while organic substances derived from phytoplankton are utilised by bac-
teria as substrate for growth. On the other hand, many bacteria show algicidal
activity or inhibit microalgal growth by excretion of extracellular products
or direct contact. The antibacterial activity of microalgae has been also
described. An emerging field of application of these microbial interactions
is the use of bioactive microalgae and bacteria as probiotics in aquaculture.

The bacterial population associated with algal cells in outdoor mass
cultures of three marine microalgae and the activity of 26 microalgal strains
against some common pathogenic bacteria of marine fishes and molluscs
will be described. ‘

The outdoor mass cultivation of Tetraselmis suecica, Isochrysis sp. CS177
and Nannochloropsis sp., was performed in annular columns of 115 L culture
volume during the summer time. The cultures were kept both in batch
and in semi-continuous with a daily harvest of 40% of the culture volume.
The total cultivable bacteria were determined by plating dilutions of the
cultures in Petri dishes using the algae growth medium (artificial seawater
enriched with F medium nutrients) added with 0.2% glucose, 0.2 yeast
extract and 0.5% peptone. The plates were incubated at 25 °C and the
CFU were counted after 2-3 and 6-7 days. The CFU number was one
order of magnitude higher in Lochrysis than in Tetraselmis and Nannochloropsis
cultures and did not change significantly during the whole growth period.
In Tetraselmis cultures a reduction of the number of bacterial species was
observed during the cultivation period.

For the screening of the antibacterial activity, 26 strains of microalgae
comprising 12 different freshwater and marine genera commonly used in
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aquaculture were grown in 0.6 — 1 L glass tubes bubbled with air:CO2 (98,2)
under artificial illumination. The biomass was centrifuged, lyophilised and
extracted overnight with pure methanol. The extract was filtered, evaporated
and resuspended in a known volume of solvent. Aliquots of extract
(corresponding to 5 and 20 mg of biomass) were dispensed in 1 cm filter
paper disk and placed in a Petri dish with Marine Agar (Difco 2216, USA) or
Nutrient Agar (Merck, Germany) inoculated with the test organism. Each
algal extract was tested against Aeromonas hydrophila, Listonella anguillarum,
Photobacterium damselae, Vibrio mytili, Yersinia ruckeri. The inhibition zone
was measured after 2-7 days of incubation at 25 or 30 °C depending on the
bacterial strain. Five of the microalgal strains tested were active against L.
anguillarum. The other bacteria were not sensitive to the microalgal extracts.

16-2. ANALISIS DEL COMPORTAMIENTO DE LA PARED
CELULAR DE LOS CISTOS DE HAEMATOCOCCUS PLUVIALIS
(CHLOROPHYTA) DURANTE SU GERMINACION Y SU
IMPLICANCIA EN LA EXTRACCION DE ASTAXANTINA
Damiani, M.C.;' Leonardi, PI;* Ciceres, E.J.' & Pieroni, Q.12
‘Laboratorio de Ficologfa y Micologfa, Departamento de Biologfa, Bioquimica y Farmacia.

Universidad Nacional del Sur. Instituto de Quimica Orgdnica, Departamento de Quimica.
Universidad Nacional del Sur, Bahfa Blanca, Argentina.

El alga verde Haematococcus pluvialis Flotow posee la capacidad de sintetizar
y acumular astaxantina durante la formacién de los cistos, razén por ia cual se la
cultiva masivamente con fines comerciales. La pared celular de estos cistos re-
sulta en muchos casos un impedimento para la extraccién de este pigmento
debido a su extraordinaria resistencia a procesos fisicos y quimicos. Por tal mo-
tivo se estudié en detalle la estructura fina y la composicién qufmica de la pared
de cistos maduros, con el fin de aportar datos que permitan disefiar técnicas
mds previsibles para su ruptura y optimizar la extraccién del pigmento.
~ La pared celular estuvo formada por tres capas claramente diferenciadas
estructural y quimicamente: una externa trilaminar y compuesta por
esporopolenina, y dos fibrilares, media e interna, de aspecto homogéneo y
PATAg negativas. ‘

Durante la germinacién, el aumento de tamafio de los cistos produjo la
tuptura de las capas externa y media, y la extensién y posterior ruptura de
la capa interna, con la consecuente liberacién de 8 a 16 zoGsporas con
pared delicada. Para la extraccién de astaxantina se propone la induccién de
la germinacién como un proceso natural de ruptura de los cistos y la poste-
tior ruptura mecdnica de las zoésporas liberadas.
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