SAIDANI et al. Revue Agrobiologia (2021) 11(2): 2801-2809

Revue Agrobiologia

www.agrobiologia.net

ISSN (Print): 2170-1652 a
e-ISSN (Online): 2507-7627 A

INVENTORY FOR BIOLOGICALLY-ACTIVES SUBSTANCES (ANTIMICROBIAL,
PROTEOLYTIC, HEMOLYTIC, AND BIOSURFACTANTS) OF MARINE BACTERIA
ISOLATED FROM THE RED ALGAE "ASPARAGOPSIS ARMATA™
SAIDANI Fatihal, BEICHI Madjeda', FERRADJI Fatma-Zohra!, EL HATTAB Mohamed?, BADIS Abdelmalek
1. Laboratory of Natural Products Chemistry and Biomolecules, Faculty of Sciences - University Blida 1, Road of Soumaa - BP 270- Blida 09000, Algeria.

Recu le 16/10/2021, Révisé le 15/12/2021, Accepté le 18/12/2021

Abstract

Description of the subject: Screening has always been the essential way to obtain new microorganisms with new molecules.
This screening was carried out based on qualitative measurements followed by a quantitative study of all the activities related
to industrial and environmental interests, namely, the biosurfactant power, proteolytic, antimicrobial, and hemolytic activity.
Obijective: The objective of this work was to isolate, identify and evaluate the biotechnological properties of bacterial strains
newly isolated from the red alga Asparagopsis armata collected from the Mediterranean coast of Algeria. Methods: Twenty-
five marine bacteria isolated from the red algae Asparagopsis armata were obtained using a specific medium (Vaatdnen Nine
Salt Solution). The identification of these isolates was based on morphological study (macroscopic and microscopic
characteristics) and the different biochemical tests (Catalase, Oxidase, Mannitol-Mobility, and the Respiratory Type). The
isolates obtained were screened to produce metabolites with antimicrobial, proteolytic, hemolytic, and surface activities. The
study of the antimicrobial activity of the bacterial strains was carried out by the agar- diffusion method, and it was performed
against nine bacteria, five Gram-positive and four Gram-negative, two yeasts, and one fungus. The evaluation of the proteolytic
activity in a solid medium of bacterial strains was carried out using a simple and practical method, widely used in screening
programs for enzyme-producing microbial strains. Results: The results obtained allowed us to classify the twenty-five isolates
in two different micromorphological genres, 9 strains of the genus Staphylococcus (Gram-positive, Coccis, Immobile bacteria)
and 16 strains of the genus Bacillus (Gram-positive bacteria, Bacilli, and Mobile). Regarding the biochemical and metabolic
characteristics, all the isolated strains are catalase-positive, 16 strains are oxidase-positive while the other strains are oxidase-
negative and all strains are facultative aero-anaerobes. In total, 13 isolates from 25 bacterial strains screened for their potential
to produce antimicrobial molecules. Seventeen strains have hemolytic-positive activity between them 13 isolates showed a
considerable biosurfactant production (6 and 8.5cm of DDP was noticed at 48 to 72h of incubation). Conclusion: These
microorganisms can be used as a biotechnological alternative for various environmental and industrial applications. This study
will be followed by the selection of the most efficient strains for production studies and optimization of these activities.
Keywords: Marine bacteria; Asparagopsis armata; antimicrobial activity; proteolytic activity; hemolytic; biosurfactants.

INVENTAIRE DES SUBSTANCES BIOLOGIQUEMENT ACTIVES (ANTIMICROBIENNES,
PROTEOLYTIQUES, HEMOLYTIQUES ET BIOSURFACTANTS) DES BACTERIES
MARINES ISOLEES DE L'ALGUE ROUGE "ASPARAGOPSIS ARMATA"

Résumé

Description du sujet : Le criblage a toujours été le moyen essentiel pour obtenir de nouveaux microorganismes avec de
nouvelles molécules. Ce criblage a été effectué en se basant sur des mesures qualitatives, suivi, d’une étude quantitative de
toutes les activités d’intérét industriel et environnemental, & savoir, le pouvoir biosurfactant, protéolytique, antimicrobien et
hémolytique. Objectif : L'objectif de ce travail était d'isoler, d'identifier et d'évaluer les propriétés biotechnologiques des
souches bactériennes nouvellement isolées de Il'algue rouge Asparagopsis armata collectée sur la cote méditerranéenne
Algérienne. Méthodes : Vingt-cing bactéries marines isolées de I'algue rouge Asparagopsis armata ont été obtenues en utilisant
un milieu spécifique VVaatanen Nine Salt Solution (VNSS). L'identification de ces isolats a été basée sur I'étude morphologique
(caractéristiqgues macroscopiques et microscopiques) et les différents tests biochimiques (Catalase, Oxidase, Mannitol-
Mobilité, et le Type Respiratoire). Les isolats obtenus ont été criblés pour produire des métabolites ayant des activités
antimicrobiennes, protéolytiques, hémolytiques et de surface. L'étude de I'activité antimicrobienne des souches bactériennes a
été réalisée par la méthode de diffusion en gélose, contre neuf bactéries, cing Gram-positives et quatre Gram-négatives, deux
levures et un champignon. L'évaluation de I'activité protéolytique dans un milieu solide des souches bactériennes a été réalisée
a l'aide d'une méthode simple et pratique, largement utilisée dans les programmes de criblage des souches microbiennes
productrices d'enzymes. Résultats : Les résultats obtenus nous ont permis de classer les vingt-cing isolats en deux genres
micromorphologiques différents, 9 souches du genre Staphylococcus (bactéries Gram-positives, Coccis, Immobiles) et 16
souches du genre Bacillus (bactéries Gram-positives, Bacilles, et Mobiles). En ce qui concerne les caractéristiques
biochimiques et métaboliques, toutes les souches isolées sont catalases positives, 16 souches sont oxydases positives alors que
les autres souches sont oxydases négatives et toutes les souches sont aéro-anaérobies facultatives. Au total, 13 isolats de 25
souches bactériennes ont été criblés pour leur potentiel de production de molécules antimicrobiennes. Dix-sept souches ont une
activité hémolytique positive, parmi elles 13 isolats ont montré une production considérable de biosurfactant (6 et 8.5cm de
DDP ont été remarqués & 48 a 72h d'incubation).Conclusion : Ces microorganismes peuvent étre utilisés comme une alternative
biotechnologique pour diverses applications environnementales et industrielles. Cette étude sera suivie par la sélection des
souches les plus performantes pour des études de production et d'optimisation de ces activités.

Mots-clés : Bactéries marines ; Asparagopsis armata ; activité antimicrobienne ; activité protéolytique ; hémolytique ;
biosurfactants.
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INTRODUCTION

Competition among microorganisms for space
and nutrients in the marine environment is a
powerful selective force, which has led to the
evolution [1, 2, 3]. The evolution prompts the
marine microorganisms to generate
multifarious enzyme systems to adapt against
complicated marine environments. For this
purpose, marine microbial biomolecules can
offer novel applications with an extraordinary
properties [1, 4, 5]. Seaweeds are one of the
large and diverse ecosystems; it plays an
essential role in the marine environment. It is
mainly involved in global primary production
and providing food and shelter for a variety of
organisms [6]. Seaweed surface supplies
protected and nutrient-rich conditions for the
bacterial growth [7, 8]. Seaweed has a rich
diversity —of associated microorganisms
compare with other multicellular organisms.
These microorganisms may be beneficial or
harmful to the seaweeds. Epiphytic bacterial
communities have been reported as vital for the
morphological development of seaweeds, and
bacteria with antibacterial properties are
thought to protect the seaweeds from pathogens
and the other competition organisms [7]. Some
bacterial species show host specificity and
bactericidal activity against specific pathogens.
This specificity engages complex biochemical
interactions between seaweed and bacteria [7].
At present, the interactions between algae and
bacteria are being widely investigated.
However, the ecological significance of most
such natural associations remains vague [9].
There is an important need to investigate the
bacterial communities living on different
coexisting algae using new technologies, but
also to investigate the production, localization,
and secretion of the biologically active
metabolites involved in those possible
ecological interactions [10]. Marine bacteria
and fungi are of great interest as novel and rich
sources of biologically active products [11]. Up
till now, only a small number of
microorganisms have been investigated for
bioactive metabolites, yet a huge number of
active substances with some of them featuring
unique structural skeletons have been isolated
[11]. The objective of this work was to evaluate
the biotechnological properties of bacterial
strains newly isolated from the red alga
Asparagopsis armata collected from the
Mediterranean coast of Algeria on the East of
Tipaza (GPS coordinates: 2°39' 00 " East,
36°37' 12" North).
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The screening was carried out based on
qualitative measurements followed by a
quantitative study of all the activities related to
industrial and environmental interests, namely,
the  biosurfactant  power  (tensioactive
character), proteolytic (protease), antimicrobial
(antibiotic), and hemolytic activity. This study
was completed by the selection of performing
strains for the production and optimization of
these activities in order to find new
biotechnological applications.

MATERIALS AND METHODS

1. Chemicals

Unless specified otherwise, all chemicals and
reagents were of the analytical grade or highest
available purity and purchased from Sigma
Chemical Co. (St. Louis, MO, USA).

2. Sampling, Treatment,
Cultivation of bacteria
Microbial strains (bacteria) were newly isolated
on May 14, 2017, from the red alga
Asparagopsis armata, collected from the
Mediterranean coast of Algeria on the East of
Tipaza (GPS coordinates: 2°39'00" East,
36°37'12" North) at the Laboratory of "Natural
Products Chemistry and Biomolecules (LCSN-
BioM)" from the University of Blida 1.

2.1. Sampling procedure and Treatment

The algae sample should be obligatory
transferred into sterile bottles containing
seawater and stored in the dark at the ambient
seawater temperature in a cool box (from 2 to
16°C according to the month of sampling). The
samples were transported to the laboratory and
processed immediately after collection [7, 9].
Within 3h after collection, the algae specimens
were initially washed 3 times with sterilized
seawater  (0.22um  filter) to  remove
microorganisms weakly attached to the algae
surface and then rinsed with Phosphate
Buffered Saline solution (PBS (x1)) to facilitate
the elimination of seawater prior to the isolation
step [7, 9, 12].

2.2. Isolation and Cultivation of bacterial
strains

Several protocols for the isolation of
microorganism derivatives from marine algae
were used using VNSS as a selective medium to
marine bacteria. This medium was exclusively
used for the isolation and purification of
bacterial strains of Asparagopsis armata.
Before autoclaving (121°C for 20min), the pH
of the medium was adjusted to 7.2 using a
sodium hydroxide solution (2N) [3, 13, 14].

Isolation, and
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Three isolation methods were used in order to
recover the maximum species associated with
the algae:

-The first method consists of vigorously
rubbing the surface of seaweed thallus with a
sterile swab. And then, this swab was used to
inoculate the Petri dishes containing the solid
culture medium of VNSS and incubated at 30°C
for 24 to 72h [12].

-The second method consists of cutting the
algae into square pieces of about l1cm? and
placing them directly on the Petri dishes
containing VNSS Agar plates and inoculated
and incubated at 30°C for 24 to 72h [3, 15].
-The third method is to cut the thallus of
seaweed into small pieces and placed them in
test tubes containing filtered and sterilized
seawater. They were then subjected to vigorous
vortexing in order to recover the maximum
number of bacterial strains. Decimal dilutions
were prepared (10 to 10°), then 100pL of the
algae suspension were spread using a rake on
the VNSS solid culture medium and incubated
at 30°C for 24 to 72h [3, 16, 17].

2.3. Purification and Conservation of
bacterial strains

Colony Forming Units (CFUs) were

discriminated and  selected from a

macromorphological study (form, size, color,
opacity, surface, and contour appearance), as
they appeared, to be inoculated individually on
VNSS-agar in order to obtain pure bacterial
cultures. All pure bacterial isolates were coded
and then conserved for the short and long term.
-Short-term conservation: The different strains
were subcultured on solid media and stored at
+4°C.

-Long-term conservation: This is done in liquid
specific media containing 30% of glycerol at -
26°C in special cryotubes [18].

3. Phenotypic identification of the selected
isolates

The identification of bacterial isolates has been
accomplished through morphological and
physiological studies based on macro-
microscopic observations and biochemical tests
[19, 20].

3.1. Morphological
bacterial isolates
The morphological study of the bacteria is
always an important step that allows a
preliminary orientation for the identification. It
is based on macroscopic aspect (shape, size,
elevation, margin, and color of the colony were
observed [21] and microscopic aspect

characterization of
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(Examination in the fresh state [19] and Gram
Staining [19, 21, 22].

3.2. Physiological characterization

The study of catalase, oxidase, mobility, and
respiratory type was carried out according to
standard protocols applied on poorly prepared
bacterial cultures [19, 21].

4. Screening of antimicrobial activity

In the search for new bacterial strains producing
diffusible antimicrobial metabolites [23], a
screening program of twenty-five bacterial
strains isolated from the red alga Asparagopsis
armata was undertaken. Based on the protocols
described in the literature, we tested the action
of bacterial isolates with different biological
targets against a panel of microorganisms
identified with an ATCC (American Type
Culture  Collection) number, from the
antibiotherapy and hygiene laboratory of the
Pasteur Institute of Algiers approved by the
WHO (World Health Organization), including
nine bacteria, five Gram-positive, Bacillus
subtilis (ATCC 6633), Staphylococcus aureus
(ATCC 25923), Listeria monocytogenes
(ATCC 49594), Micrococcus luteus (ATCC
14110) and Bacillus cereus (ATCC 14975), and
four Gram-negative, Escherichia coli (ATCC
25922), Agrobacterium tumefaciens (ATCC
23308), Pseudomonas aeroginosa (ATCC
25843) and Salmonella enterica (ATCC
14028), two yeasts, Candida albicans (ATCC
10231) and Saccharomyces cerevisiae (ATCC
9763) and one fungus Aspergillus brasiliensis
(ATCC 16404). These isolates were tested for
antimicrobial activity using the agar-diffusion
method recommended by Patel and Brown [24].
The method consists of inoculating a bacterial
layer of all strains on the screening media LB or
VNSS and then incubating at 30°C for 24 to
48h. Plugs of 6mm in diameter were cut and put
onto plates surface of the culture media
(Mueller-Hinton for bacteria and yeasts, and
Sabouraud for fungi) previously inoculated with
the target germs [25, 26]. Cylinders of the
medium not inoculated with the test bacteria
were used as negative controls. The plates were
then kept at +4°C for 4h to allow good diffusion
of the antimicrobial substances and then
incubated for 24h at 37°C for bacteria and
yeasts, and 72h at 28°C for fungi and examined
daily for the formation of inhibition zones
around the agar plugs [26, 27]. Clear inhibition
zone formed around plugs were considered
indicative of antimicrobial activity.
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The inhibitory activity was recorded by
measuring the clear zone diameter in
millimeters [12, 13, 16, 20, 26].

5. Screening of proteolytic activity

The evaluation of the proteolytic activity in a
solid medium of bacterial strains newly isolated
from the red alga Asparagopsis armata was
carried out using a simple and practical method,
widely used in screening programs for enzyme-
producing microbial strains. It is based on the
inoculation of bacterial strains onto skimmed
milk agar plates containing casein as a protein
substrate [19, 28, 29, 30]. It consists of 5g
peptone; 3g yeast extract, and 15g agar in
750mL of distilled water [30]. The pH is
adjusted to 7.2 with 1IN NaOH or HCL. After
sterilization and cooling to 60°C, 250mL of
skim milk is added [30]. After homogenization
of the medium, it was poured into Petri dishes,
used to detect extracellular proteolytic
activities. After incubation at 30°C, the
inoculated Petri dishes are examined every 24h
[19, 29, 30]. This qualitative test is visualized
by the diffusion of secreted proteases into the
agar while hydrolyzing the milk caseins,
resulting in the appearance of a transparent halo
around the colony [19, 29, and 30]. The
diameter of the halo is proportional to the
guantity of enzymes released by the bacteria.
The ratio of halo diameter to colony diameter
(dh/dc) allows a preliminary selection of
isolated strains [19].

6. Screening of hemolytic activity and
surface-active substances

Isolates  obtained were screened  for
biosurfactant produced by using the Mineral
Medium MM supplemented with carbon and
energy sources (hydrophobic substrate inducing
biosurfactant production). This medium is
based on mineral salts, its composition (g/L):
NH.CI (0.4), K:HPO4 (0.3), KH2PO4 (0.3),
NaCl (10), MgCl, (0.33), CaCl, (0.05), yeast
extract (0.1) and 1mL of a solution containing
trace elements prepared in 1L distilled water
(0.64g CuS04.5H,0, 0.11g FeSO4.7H,0, 0.79g
MnCl,.4H,0 and 0.15g ZnS04.7H20). The pH
of the medium was adjusted to 7.2 and the
medium was sterilized by autoclaving at 120°C
for 20min [31, 32]. Four sources of carbon (1%,
v: V) were used after their sterilization on a
0.22um filter: olive oil, table oil, margine and
crude oil. The experiments were performed into
flasks of 250mL containing 50mL of medium:
25mL of MM and 1% (v: v) of the carbon
source.
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The medium was inoculated with 2% (v: v) of
overnight bacteria culture and incubated at
30°C on a reciprocal shaker at 150 rpm [31, 32].
The culture broth was then tested for the
production of extracellular biosurfactants by the
determination of the oil displacement, and
hemolytic activity [33]. The protocols applied
are detailed as follows:

-The hemolytic activity was determined on
solid GN or LB medium supplemented with
human blood (5%) according to the protocol
described by Arimi et al. [32, 34]. The fresh
single colonies from the isolated cultures were
taken and streaked on blood agar plates. These
plates were incubated at 30°C for 24h [21, 32].
The plates were then observed and the presence
of a clear zone around the colonies indicated the
presence of biosurfactant-producing organisms
[21, 32].

-For the detection of oil displacement activity
(ODA) of biosurfactants produced by selected
isolates, the method (QOil spreading technique)
is based on the ability of the biosurfactants to
change the contact angle at the oil-water
interface [21, 35] was used. A portion of 100uL
of crude oil was added to the surface of 10mL
of distilled water in a Petri dish to form a thin
oil layer. Then, 10uL of culture or culture
supernatant was gently placed on the center of
the oil layer [21, 31, 35]. The presence of
biosurfactant would displace the oil and a clear
zone would form. The diameter of the clearing
zone on the oil surface would be visualized
under visible light and measured after 30
seconds, which correlates to the surfactant
activity, also known as an oil displacement
activity [21].

RESULTS

1. Isolation of associated bacteria

In total, twenty-five strains of marine bacteria
were obtained and they are included of 9 strains
of the genus Staphylococcus and 16 strains of
the genus Bacillus.

2. Phenotypic taxonomy of isolated bacteria

The approach that is proposed in this part
provides an increasingly comprehensive
taxonomic study of bacterial strains isolated
from the red alga Asparagopsis armata using
conventional methods that wuse classical
identification characters, which allows a
preliminary orientation for characterization,
was thus carried out based on macroscopic
observations via the determination of
morphological characteristics of strains.
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In general, the colonies obtained are round with
Cream, Yellow, Orange, Red, and Brown
colors. This preliminary macromorphological
study was followed by microscopic and
differentiation  tests which allowed a
complementary characterization of the different
strains. The obtained results allowed us to
classify the isolates into two different groups:

- The first group includes Gram-positive,
Coccis, Immobile bacteria: 1R, 2R, 4R, 5R, 6R,
12R, 20R, 21R, 22R.

- The second group includes Gram-positive
bacteria, Bacilli, and Mobile: 3R, 7R, 8R, 9R,

Revue Agrobiologia (2021) 11(2): 2801-2809

10R, 11R, 13R, 14R, 15R, 16R, 17R, 18R, 19R,
23R, 24R, 25R.

Regarding the biochemical and metabolic
characteristics, all the isolated strains are
catalase positive. Strains 3R, 7R, 8R, 9R, 10R,
11R, 13R, 14R, 15R, 16R, 17R, 18R, 19R, 23R,
24R, 25R are oxidase-positive while the other
strains are oxidase-negative. The study of the
respiratory type on meat-liver/Agar medium
revealed that all strains are facultative aero-
anaerobes. The analysis of the different
morphological characters observed is presented
in Table 1.

Table 1: Microscopic characteristics and biochemical tests.

morphological

Bacterial strains

characters 1R 2R 3R 4R 5R 6R 7R 8R 9R 10R 11R 12R 13R
+ + + + + + + + + + + + +
cocci cocci  bacilli  cocci  cocci cocci bacilli bacilli  bacilli  bacilli bacilli  cocci  bacilli
+ - - + + + + + +
+ + + + + + + + - - + -
+ + + + + + + + + + + + +
- - + - - - + + + + + - +
Respiratory type FAA FAA FAA FAA FAA FAA FAA FAA FAA FAA FAA FAA FAA
morphological Bacterial strains
14R 15R 16R 17R 18R 19R 20R 21R 22R 23R 24R 25R
+ + + + + + + + + + + +
bacilli bacilli  bacilli  bacilli bacilli bacilli cocci cocci cocci bacilli  bacilli  bacilli
+ + + + + + - - - + + +
+ - + + + - + + + - + +
+ + + + + + + + + + + +
+ + + + + + - - - + + +
Respiratory type FAA FAA. FAA FAA FAA FAA FAA FAA FAA FAA FAA FAA
+: Represents a positive result; - : Represents a negative result; FAA: Represents a facultative aero-anaerobic respiratory type.
3. Screening of antimicrobial activity and against two yeasts Saccharomyces

Twenty-five bacterial isolates from the red
algae Asparagopsis armata were tested by the
agar diffusion method for their ability to inhibit
the growth of targets microorganisms.
Screening has resulted in a total of 13 isolates
from 25 bacterial strains screened for their
potential to produce antimicrobial molecules
were found to be active against the target germs,
while the other bacteria (1R, 4R, 5R, 6R, 10R,
11R, 12R, 13R, 15R, 20R, 22R, 24R) showed
an absence of activity. Strains 3R, 7R, 8R, 9R,
17R, and 25R showed a relatively broad
spectrum of action, which extends as well to
Gram-positive, Gram-negative bacteria and
yeasts as to fungi. Mainly, against Listeria
monocytogenes (20mm), Bacillus subtilis
(15mm), Staphylococcus aureus (10mm),
Micrococcus luteus (9mm), (Gram-positive
bacteria), Agrobacterium tumefaciens (18mm),
Pseudomonas aeroginosa (14mm), Escherichia
coli (13mm), (Gram-negative bacteria),
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cerevisiae (21mm) and Candida albicans
(20mm), while, the two bacteria Salmonella
enteric and Bacillus cereus were the most
resistant. On the other hand, the strains 2R, 14R,
16R, 18R, 19R, 21R, and 23R have been shown
to inhibit the growth of one target germs, the
filamentous fungi Aspergillus brasiliensis
(15mm). The results obtained allowed us to
classify the isolates into two groups, the
antibacterial activity group includes (3R, 7R,
8R, 9R, 17R, and 25R) and the antifungal
activity group includes (2R, 14R, 16R, 18R,
19R, 21R, and 23R).

4. Screening of proteolytic activity

The isolation led to the selection of 25 new
strains. The strains are named 1R to 25R.
During the subsequent screening experiments,
various kinds of microbial colonies formed
large and clear halos on skimmed milk agar
medium were observed. Based on the ratio of
halo diameter (mm) to colony diameter (mm)
(dh/dc) (Table 2),
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we showed that among the 25 strains tested: 11
(IR, 4R, 5R, 6R, 10R, 12R, 13R, 15R, 19R,
20R, 21R) strains do not show protease activity,
and 14 strains producing proteases with the
largest halos, namely 2R, 3R, 7R, 8R, 9R, 11R,
14R, 16R, 17R, 18R, 22R, 23R, 24R, and 25R,
were found to be more interesting with very

Revue Agrobiologia (2021) 11(2): 2801-2809

appreciable results in comparison with the
results of several studies reporting the enzyme-
producing potential of bacterial strains. Among
them, bacterial isolates 3, 7, 9, 14, 16, 17, 18, 23
and, 25 showed the highest protease activity
with a dh/dc ratio varied between 1.55 and 1.59.
The results obtained are grouped in table 2.

Table 2: proteolytic activity on skimmed milk agar medium of 25 newly isolated bacterial strains

Strain dh/dc (mm) Strain dh/dc (mm) Strain dh/dc (mm)
1R - 10R - 19R .
2R 1.18 11R 1.02 20R
3R 1.57 12R - 21R -
4R - 13R - 22R 1.15
5R 14R 1.56 23R 1.56
6R - 15R - 24R 1.08
R 1.55 16R 1.59 25R 1.56
8R 1.30 17R 157
9R 1.56 18R 1.58

5. Screening of hemolytic activity and surface-active substances

The wvarious applications of biosurfactants
require an easy, fast, and reliable method for the
selection of biosurfactant-producing bacteria. In
this part of the study, we were interested in the
selection of the performing biosurfactant-
producing strains and the selection of the carbon
source by the determination of the oil
displacement and hemolytic activities. A total
of 25 isolates were tested for their hemolytic
activity on blood agar plates, a clear zone was
observed around the colony confirming the
positive test for hemolytic activity, namely: 2R,
3R, 4R, 7R, 8R, 9R, 10R, 13R, 14R, 16R, 17R,
18R, 19R, 21R, 22R, 23R,and 25R. Hemolysis-
positive strains were tested for their production
of surface-active substances by oil displacement
activity (ODA) produced by selected isolates.

Table oil and olive oil are the two best carbon
sources for biosurfactant production, which is
demonstrated by a maximum crude oil
displacement diameter for most strains. The
results obtained (Fig.1) show that the strains 2R,
3R, 4R, 7R, 8R, 9R, 14R, 16R, 17R, 18R, 19R,
21R, and 25R have a very interesting
biosurfactant production potential. The highest
halo zone value was noticed at 48 to 72 hours of
incubation in every strain with a variant
diameter between 6 and 8.5cm. The strains 2R,
4R, 8R, 9R, 17R, and 21R have a very
interesting biosurfactant producing potential
with table oil as a carbon source and the bacteria
3R, 7R, 14R, 16R, 17R, 18R, 19R, and 25R with
olive oil as a carbon source.
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Figure 1: Oil displacement diameters of different bacterial strains according to the time.
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DISCUSSION

To our knowledge, our study is the first report
about taxonomic composition and biological
activity of culturable bacteria associated with
the marine alga Asparagopsis armata collected
from the Mediterranean coast of Algeria on the
East of Tipaza. It was found, that alga specimen
are colonized by a community of diverse
culturable microorganisms. A total of twenty-
five strains were isolated and investigated
phenotypically. The predominance of isolates
belonging to the two groups; the first group
includes 9 strains of the genus Staphylococcus,
and the second group includes 16 strains of the
genus Bacillus. Bacteria of Bacillus and
Staphylococcus species are widely distributed
in marine environments, especially, in
Seaweeds. Having applied a culture-based
method we could survey a part of culturable
bacterial groups, not microbial community
taken as a whole. At the same time, the culture-
dependent method could be useful to better
explore the physiological peculiarities of
isolates since the present study was aimed to
screen bacteria for their production of bioactive
compounds (an antimicrobial, proteolytic,
hemolytic, and surface activity). The number of
strains synthesizing antimicrobial metabolites
and biosurfactant production was moderate 13
strains, whereas strains with hemolytic and
proteolytic activities were more frequently
observed 17 and 14 strains respectively. Ten
strains showed surface, hemolytic, proteolytic,
and antimicrobial activities, which resulted
evidently from the production of the low-
molecular-weight substances. Some works have
been mentioned on the isolation and screening
of marine associated bacteria for antimicrobial,
proteolytic, hemolytic, and surface activities. A
study conducted by Lyudmila A. Romanenko
under the theme “Isolation, phylogenetic
analysis and screening of marine mollusc-
associated bacteria for antimicrobial, hemolytic
and surface activities” with the objective to
characterize the culturable heterotrophic
bacteria recovered from A. broughtoni and
evaluate the potential of isolates to produce
metabolites with antimicrobial, hemolytic or
surface activities. The screening of these
microorganisms announces the prospect of
discovering new natural products which can be
developed as a biotechnological resource [13].
It is conceivable, that microorganisms-
associated may supply their host bivalve with
bioactive metabolites providing vital functions
or chemical protection from colonization by
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opportunistic microorganisms. The study of
marine bacteria associated with the red alga is
of importance for our understanding of their
ecological role in the interaction with animals
and between themselves, and also for their
biotechnological application as producers of
bioactive compounds. Our investigation is
carried out following the request of the
producing sectors to invest in the field of
biotechnology using our local strains, especially
those isolated from marine environments. To do
this, our current study is part of the objectives
of our laboratory on biomolecules derived from
the microbial origin which we want to make a
collection of marine strains associated with
algae.

CONCLUSION

The first objective of our work focused on the
isolation and phenotypic identification of
marine bacteria newly isolated from the red alga
Asparagopsis armata collected from the
Mediterranean coast of Algeria on the East of
Tipaza. The total associated bacteria with the
red algae were twenty-five strains. The
identification of these isolates was based on
morphological characteristics (macroscopic and
microscopic  study) and the different
biochemical tests (Catalase, Oxidase, Mannitol-
mobility, and the respiratory type). The results
obtained allowed us to classify the isolates in
two different micromorphological genres, 9
strains of the genus Staphylococcus and 16
strains of the genus Bacillus. Regarding the
biochemical and metabolic characteristics, all
the isolated strains are catalase positive, 16
strains are oxidase-positive while the other
strains are oxidase-negative and all strains are
facultative aero-anaerobes. Thus, the second
objective of this study deals with the evaluation
of their ability to exert an antimicrobial,
proteolytic, hemolytic, and surface activity.
Screening has resulted in a total, 13 isolates
from 25 bacterial strains screened for their
potential to produce antimicrobial molecules
were found to be active against the target germs,
while the other bacteria showed an absence of
activity: 6 strains have antibacterial activity
while 7 strains have antifungal activity.
Fourteen strains producing proteases with the
largest halos, Seventeen strains have hemolytic-
positive activity while the 13 isolates showed a
considerable biosurfactant production.
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