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Abstract

This study aims at investigating the effect of the crude bioactive compounds extracted from Chlorella vulgaris against some negative and
positive gram Pathogenic Bacteria. Antibacterial properties of Chlorella vulgaris has been determined in vitro using agar well diffusion
methods against some negative and positive gram pathogenic bacteria. The obtained results have shown that the crude bioactive compounds of
Chlorella vulgaris possess wide ranges of antibacterial properties against gram negative and gram positive bacteria isolated from teeth decay.
This investigation exhibits that it can be presumed that the effect of the crude bioactive compounds in Chlorella vulgaris has a distinctive
effect on various pathogenic life forms in high concentrations. The crude bioactive compounds extracted from Chlorella vulgaris have shown
effective antibacterial properties against both grams negative and gram positive pathogens except for Klebsiella which has been more resistant

at different concentrations.
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INTRODUCTION

Algae a various group belonging to the plant kingdom contains
distinctive bioactive substances, the bioactive compounds created
by currently developing cells of algae incorporate carbohydrates,
enzymes, proteins, free amino acids, fats, lipids, regulators of
growth, pigments, toxic materials, antibiotics, phenol, flavonoid,
and vitamins. Algae are amazing sources for antimicrobial
materials uses in laboratory tests, which inhibited microbial agent
that causes diseases to the humans [1]. Photoautotrophic
microorganisms collectively termed "Microalgae” that made up
micro-eukaryotes and prokaryotic cyanobacteria possess the
ability to make a wide range of bioactive substances with various
natural activities. The expanded utilization of anti-microbial
materials and chemotherapeutics for disease treatment prompts
the development of drug-resistant microorganisms and
furthermore unfavourably influences the biological system [2].
Chlorella is one of the most notable microalgae genera [3].
Chlorella is placed below the order Chlorococcales [4], 128 years
ago, family Chlorellaceae [5]. Recent molecular genetic studies
depending on the polyphyly placed this genus within the
Trebouxiophyceae and Chlorophyceae class [6]. Chlorella is
unicellular, freshwater living and possess bioactive materials such
as pigments, vitamins, proteins, sterols and long-chain
polyunsaturated fatty acids [7, 8, 9 and 3]. The issue of drug
resistance of pathogenic agent to antibiotics is expanding with
time. The aimless utilization of antimicrobial materials for the
treatment of sicknesses is one of the causes for the improvement
of multidrug-resistant microorganisms, up till now resistance of
pathogenic microorganisms to almost all antibiotics has been
mentioned, moreover, the reactions related with antibiotics has
expanded the issue [10 and 11]. For that reason, there is a
substantial need to find the new types of antipathogenic materials
which have negligible side reactions. In this context, this study
aimed to isolate Chlorella vulgaris from polluted water and uses
an antibacterial agent against Human Pathogenic Bacteria.

MATERIALS AND METHODS

The study area: The samples were collected from the Al-
Yahodiyah rivulet in the Hillah city middle of Iraq which was
chosen for its intensive residential neighborhoods and green areas
and parks within the urban area in the center of the city which is
located about 1.8 Km away from the Hillah city in Babil
Governorate.

Sample collection: The sample of polluted water collected from
the Al-Yahodiyah rivulet in the Hillah city middle of Irag by
using poly polyethylene containers and brought to the laboratory.
Necrotic parts were removed and any associated debris.

Isolation of Chlorella vulgaris: Microalgae Chlorella was
isolated by using Streak Plating Technique according to [12].
Identification of Chlorella: Microalgae Chlorella vulgaris was
identified and diagnose according to [13 and 14].

Preparation of solvent: The solvent was prepared by mixing
25ml ethanol, 25ml of acetone, 25ml of Ethel acetate and 25ml of
sterile distilled water (1:1:1:1).

Culture and Extraction of Microalgae materials: Microalgae
materials were cultured and extracted according to [15]. A
quantity of 1gm of bioactive was prepared in 10 ml of sterile
deionized water for final concentration 100mg/ml).
Microorganism Strain: All samples used in the current
investigation are isolated from people with teeth decay.
Antibacterial Activity Determination: Antibacterial activity was
determined according to well diffusion method [16]. The plates of
agar were incubated in incubation for 24 hr at 37°C and zones of
restraint if any around the well were estimated in millimeter
(mm). Each treatment was replicated three times.
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Figure 1: Chlorella vulgaris isolated from polluted water
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Figure 2: Culture of Chlorella vulgaris isolated from polluted water
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RESULTS AND DISCUSSION
The antibacterial properties of the crude active compounds extract
of Chlorella vulgaris against human gram negative pathogenic
bacteria are introduced in a (Table: 1).

Table 1: Antibacterial properties of the crude Chlorella vulgaris
extract against some gram negative bacteria

Chlorella extract
. mg/L
Bacteria 0 100
Zone of Inhibition / mm/ diameter

Enterobacter 0 25
Proteus 0 24
Escherichia coli 0 15
Klebsiella 0 0
0= Resistant

Activity was assessed at (10 and 100) mg/ ml. the results
uncovered that Enterobacter, Proteus and Escherichia coli
bacteria were resistant to crude active compounds extracted from
Chlorella vulgaris at low concentrations (10 mg/ ml) and sensitive
at high (100mg/ml) concentrations (Figure: 3, 4and5). While
Klebsiella resistant to all active compounds present in Chlorella
vulgaris at low and high concentrations. The results also revealed
that Enterobacter was more sensitive to crude active compounds
in compare with Proteus and Escherichia coli.
. o .

Figure 3: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Enterobacter

Figure 4: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Proteus

Figure 5: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Escherichia coli

On the other hand, the antibacterial properties of the crude active
compounds extract of Chlorella vulgaris against human gram
positive pathogenic bacteria are introduced in a (Table: 2).

Table 2: Antibacterial properties of the crude Chlorella vulgaris
extract against some gram positive bacteria

Chlorella extract
Bacteria mg/L
10 | 100
Zone of Inhibition / mm/ diameter

Staphylococcus aureus 0 20
Lactobacillus acidophilus 0 18
Streptococcus pyogenes 0 15
0= Resistant

Activity was assessed at (10 and 100) mg/ ml. the results revealed
that Staphylococcus aureus, Lactobacillus acidophilus and
Streptococcus pyogenes bacteria were resistant to the crude active
compounds extracted from Chlorella vulgaris at low
concentrations (10 mg/ ml) and sensitive at high (100mg/ml)
concentrations (Figure:6, 7and8) . The results also revealed that
Staphylococcus aureus were more sensitive to the crude active
compounds in compare with Lactobacillus acidophilus and
Streptococcus pyogenes.

Figure 6: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Staphylococcus aureus

2458




Hussein J. Hussein et al /J. Pharm. Sci. & Res. Vol. 10(10), 2018, 2457-2460

Figure 7: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Lactobacillus acidophilus

Figure 8: Antibacterial properties of the crude active compounds of
the Chlorella vulgaris extract against Streptococcus pyogenes

The plant kingdom is characterized by possessing a wide range of
bioactive compounds with different uses. In contrast, Pathogenic
microorganisms are characterized by their ability to resist the
antibiotics continuously, for this reason, it is necessary to look
within the plant kingdom for more effective natural sources
against pathogenic microorganisms. The Results of the current
study demonstrated that the crude bioactive compounds extracted
from Chlorella vulgaris exhibited antibacterial properties against
the gram negative bacteria and gram positive bacteria. Syed et al.
[15] reported that Chlorella vulgaris extracts have positive results
for active materials like Flavonoids, Tannin, Terpenoid, Cardiac
glycosides, Saponins and Phenolic compounds. Findings in this
study an agreement with [17, 18, 19, 20 and 21] Mention that
active compounds like Terpenoid, Phenolic and Alkaloid of
Lactuca serriola L., Lepidium sativum L., Myrtus Communis L.,
Cassia senna L. and Ricinus communis L. extracts showed the
inhibitory effect on human gram negative and gram positive
pathogenic bacteria. In contrast, the results of this study
disagreement with [15] Regarding Klebsiella and [22] Regarding
Staphylococcus aureus, this is due to the use of different solvents
that lead to the extraction of different bioactive compounds with
different effects. In general, gram positive bacteria are more
sensitive to antibiotics due to the simple structure of the cell wall
which makes the penetration of antibiotic materials easy in
compare with gram negative bacteria [23]. However, in the
current study, we found that Chlorella vulgaris extract had a wide
range of effectiveness against Gram negative bacteria and gram
positive bacteria except for Klebsiella. This susceptibility of

gram-negative bacteria and gram-positive bacteria may be due to
the present of Chlorellin "a mixture of fatty acid" in the crude
extract was effective against both Gram-negative and Gram-
positive bacteria [24]. Alternatively, this may be due to either the
presence of bioactive compounds effect on the cell wall, proteins
and DNA synthesis or by the hydrophobicity, which impaired the
lipids of cell membrane and mitochondria, resulting in leakage
and cell death [25]. Based on the results got in this current
investigation, could be concluded that the effects of the bioactive
substances in Chlorella vulgaris have a diverse effect on various
pathogenic organisms in various concentrations. The got results
may give a help to the utilization of the microalgae in the
conventional drug.

CONCLUSION
The crude bioactive compounds extracted from Chlorella vulgaris
had demonstrated successful antibacterial action against gram
negative and gram positive pathogenic bacteria isolated from teeth
decay, and Klebsiella the most resistant to all bioactive
compounds extracted from Chlorella vulgaris.
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