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ABSTRACT

Microalgae thrive in diverse habitats and possess adaptive mechanisms that enable them to produce unique
bioactive compounds. These compounds have gained increasing attention due to their potential applications in the
food, medicinal, pharmaceutical, nutraceutical, and cosmetic industries. Despite the growing interest in microalgal
bioactive compounds global research on locally-isolated species in Nigeria remains limited. This study evaluated the
phytochemical composition, antioxidant potential, and antimicrobial properties of Chlorococcum sp and
Scenedesmus sp ethanol extracts. Phytochemical analysis confirmed the presence of alkaloids, flavonoids, saponins,
steroids, and phenolic compounds, which exhibit various biological activities. Antioxidant assays revealed
concentration-dependent free radical scavenging activities, with the highest DPPH inhibition percentages recorded
at 43.1% for Chlorococcum sp and 47.58% for Scenedesmus sp at 1 mg/mL. Reducing power assays confirmed
significant antioxidant activity, with absorbance values of 0.52 mg AAE/g DW for Chlorococcum sp and 0.56 mg AAE/g
DW for Scenedesmus sp. The reducing power of ethanol extracts also correlated significantly with inhibition capacity,
indicating strong antioxidant potential. The antimicrobial evaluation demonstrated the inhibitory effects of ethanol
extracts against Escherichia coli and Staphylococcus aureus, with inhibition zones of 26.0 mm for Scenedesmus sp
and 20.0 mm for Chlorococcum sp at 500 mg/mL. The MIC values of 125 mg/mL and 250 mg/mL for Scenedesmus sp
and Chlorococcum sp respectively, revealed their potency as antibacterial agents. These findings highlight the
potential of Chlorococcum sp and Scenedesmus sp as valuable natural sources of bioactive compounds for
pharmaceutical and nutraceutical applications.
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INTRODUCTION

Microalgae exist in various habitats such as
terrestrial, freshwater, marine, brackish and
wastewater environments in Nigeria (Salaam et al.,
2019; Abdel-Karim et al., 2020). They can survive in a
robust environment due to their adaptive survival
strategy, such as the production of distinctive
bioactive compounds. In recent years, bioactive
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compounds produced by microalgae have been very
useful in the food, medicinal, pharmaceutical,
nutraceutical, cosmetic, aquaculture and bioenergy
industries (Shaima et al., 2016; Zabed et al., 2020;
Shaima et al.,, 2022). Currently, the economically
feasible production of high-value bioactive
compounds has become a significant area in algae
biotechnological research (Russell et al.,2022; Leon-

348


https://doi.org/10.33003/sajols-2026-0401-40
mailto:chatwitsadisam@gmail.com
https://doi.org/10.33003/sajols-2026-0401-40

Sahel Journal of Life Sciences FUDMA 4(1): 348-359, 2026

Vaz et al., 2023). Several microalgae, particularly the
chlorophytes are greatly diverse and contain variety
of bioactive products like phenolic, carotenoids,
polyunsaturated fatty acids, and amino acids
(Elshobary et al., 2020; Singh et al., 2020). Numerous
studies on microalgae have shown their potential for
antioxidant and antimicrobial activity for example
Oscillatoria sp (Seddek et al., 2019; Nainangu et al.,
2020) Chlorella sp (Shaima et al, 2022) and
Chlorococcum sp (Shaima et al.,, 2022). These
bioactive compounds possess a wide range of
biological activities such as antioxidant, antimicrobial,
antiviral, anti-inflammatory, antiprotozoal and
anticancer (Gogineni and Hamann, 2018; Marrez et
al., 2019). In Nigeria, the bioactive compounds in
microalgae are not well studied (Salaam et al., 2019;
Adeniyi-Martins et al., 2023). More so, knowledge
about locally isolated microalgae bioactive
compounds and their antioxidant and antimicrobial
activities is scarce. Antioxidants play an important
role in inhibiting and scavenging radicals, therefore
protecting humans and animals against infections and
degenerative diseases (Seddek et al., 2019). The
restriction of synthetic antioxidants (butylated
hydroxyl anisole (BHA) and butylated hydroxyl
toluene (BHT) due to toxicity, induced DNA damage
and increased antibiotic resistance indicate an urgent
need for newly isolated antioxidant antibacterial
bioactive compounds (Yap et al., 2019; Shaima et al.,
2022). This study aimed to explore the bioactive
compounds, antioxidant and antimicrobial properties
of locally isolated Scenedesmus sp and Chlorococcum
sp for subsequent application in medicinal and
pharmaceutical industries.

MATERIALS AND METHODS

Microalgae species and and culture

Axenic cultures of Chlorococcum sp and Scenedesmus
sp were sourced from the Phycology Laboratory at
the Department of Botany, Ahmadu Bello University,
Zaria. ldentification of species was done using
morphological and taxonomical standard methods
according to (van Vuuren et al., 2006). Furthermore,
experimental cultures of Chlorococcum sp and
Scenedesmus sp were sustained in BG11 medium at a
pH of 7.4. These cultures were kept under-regulated
laboratory conditions, including a light intensity of 40
umol m~2 s, a photoperiod of a 16:8hour light-to-
dark cycle, and a temperature maintained at 25.0 £ 2
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°C. To maintain sterility, the BG11l medium was
autoclaved at 121 °C for 30 minutes. The organisms
were acclimatised through multiple culture transfers
during their exponential growth stage to ensure
accurate physiological outcomes. The biomasses of
algal cultures were harvested at the end of
exponential growth phase by centrifugation at 5000
rpm for 15 mins. The Cell pellets were rinsed three
times and resuspended in sterilized distilled water to
remove traces of growth medium followed by
centrifugation at 5000 rpm for 15 mins after each
wash. The collected biomass of Chlorococcum sp and
Scenedesmus sp was then allowed to dried in the
laboratory.

Measurement of Growth rate

The absorbance of the cultures was read at 750 nm
with a VIS spectrophotometer (Spectrumlab 752s) at
regular interval of 2 days to monitor their growth. The
specific growth rate (K) of Chlorococcum sp and
Scenedesmus sp was calculated according to Liang et
al. (2013), using the following formula:

_ InN;—InN,
-7

N1 and Nz are the average cell densities of
Chlorococcum sp and Scenedesmus sp at T1 and T»,
respectively.

Microalgae extract preparation

Fifty grams (50 gm) each of Chlorococcum sp and
Scenedesmus sp was weighed into two separate
5000ml Erlermeyer flasks and 400ml of ethanol
(solvent) was added into each container. The content
was well mixed and kept in bioshaker for 24 hours.
After 24 hours, the content in each flask was filtered
using Whattman no.1 filter paper and then
concentrated by evaporation in the water bath at 40
oc.

Screening of bioactive compounds

The ethanol extracts of the Chlorococcum sp and
Scenedesmus sp were subjected to phytochemical
analysis described by Andima et al. (2014) used for
chemical identification of different phytochemical
components.

Tests for tannins, Phenolic and Flavonoids

Tannins was determined by using ferric chloride test
where 5 ml solution of the extract was taken in a test
tube. Then 1 ml of 5% ferric chloride solution was
added. Greenish-black precipitate was formed and
indicated the presence of tannins. On addition of 5%
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FeCls solution to the extract, deep blue-black colour
appeared to confirm the presence of phenolic. For
flavonoids three drops of sodium hydroxide was
added to 2 mL of extract. A deep yellow colour
appeared, which gradually become colourless when a
few drops of dilute HCl was added.

Test for Saponins, Steroids and Alkaloids

One milliliter (1 ml) of extract was diluted with
distilled water to 20 ml and shaken for 15 minutes,
forming a one-centimeter foam layer indicating
saponins. Steroids were identified using a sulfuric acid
test: 1 ml of chloroform extract mixed with 1 ml of
sulfuric acid produced a red color. For alkaloids,
Wagner’s test involved mixing 2 ml of the extract with
0.2 ml of dilute hydrochloric acid, followed by 1 ml of
iodine solution, resulting in a reddish-brown
precipitate that confirmed their presence.
Determination of total phenolic content (TPC)

TPC of the microalgae extracts was determined using
the Folin—Ciocalteu method, as modified by Kumar et
al. (2008). Briefly, 0.1 mL of each extract (10 mg mL-
1) was mixed with 0.6 mL of distilled water and 0.5 mL
of Folin—Ciocalteu reagent, followed by 1.5 mL of
sodium carbonate (20% in distilled water). Final
volume was made up to 10 mL with distilled water.
The mixtures were incubated for 30 min at room
temperature in the dark. Absorbance was measured
at 760 nm. TPC was expressed in mg GAE g-1 dry
weight (dw) using a GA calibration curve.
Antioxidant Activity

DPPH Free radical scavenging assay

The DPPH free radical scavenging was measured using
a modified method from Sultana et al. (2008). A 5.0
ml solution of 0.025 g/l DPPH in ethanol was mixed
with 1.0 ml of extract at 25 g/ml dry matter. The
mixture was shaken and left in the dark at room
temperature for 30 minutes. Absorbance was
measured at 515 nm using a UV-visible
spectrophotometer (Shimadzu UV-1601PC). The
percentage of DPPH scavenging for each test sample
concentration was calculated using a specific formula.
% DPPH = (Abs control — Abs sample)/ (Abs control) x 100
Where Abs control is the absorbance of DPPH
solution without extracts

Reducing power assay

The reducing power of crude extracts from
Chlorococcum and Scenedesmus species was assessed
using Sultana et al. (2008). Crude extracts (5 ml) were
combined with 0.2 M phosphate buffer (pH 6.6) and
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1% potassium ferricyanide, incubated at 50°C for 20
min. After adding 1% trichloroacetic acid (TCA), the
mixture was centrifuged at 3000 rpm for 10 min. The
supernatant was mixed with distilled water and 0.1%
FeCl3 (1:1:2 ratio), and absorbance was measured at
700 nm. Higher absorbance indicated greater
reducing power, expressed as mg ascorbic acid/g dry
weight (mg AAE/g DW), with ascorbic acid as the
standard, and the test performed in triplicate.
Antioxidant activity of crude extracts of the
Chlorococcum sp and Scenedesmus sp

The ferric thiocyanate (FTC) method was adapted
from Sultana et al. (2008) to assess the antioxidant
activity of microalgae extracts from Chlorococcum
and Scenedesmus species Each 2.5 ml extract was
combined with 2.5 ml of 95% ethanol, 4.1 ml of
linoleic acid (2.51% V/V in ethanol), 8 ml of 0.05 M
phosphate buffer (pH 7.0), and 3.9 ml of distilled
water. This mixture was stored in the dark at 4 °C.
Afterward, 0.1 ml of the solution was mixed with 9.7
ml of 75% ethanol and 0.1 ml of 30% ammonium
thiocyanate, followed by 0.1 ml of 20 mM ferrous
chloride in hydrochloric acid. The absorbance of the
resulting red solution was measured at 500 nm after
3 minutes and subsequently at 24-hour intervals until
the control reached maximum absorbance. The
percentage inhibition of linoleic acid peroxidation
was then calculated.:

Absorbance increase of sample x 100

% Inhibition = 100 —

Absorbance increase of blank

Antimicrobial activity assay

The antibacterial evaluation was performed using the
well and agar disc diffusion methods according to
Alsenani et al. (2017). Antibacterial activity of the
ethanolic extract of the Chlorococcum sp and
Scenedesmus sp was evaluated by the cup plate agar
diffusion method (Alsenani et al., 2017). The plates
were incubated at 37°C for 24 hours. A well was made
in each of the culture plates and filled with 20 pl of 50
pug/ml of chloramphenicol as control. Antimicrobial
activity was determined by measuring the zone of
inhibition around each well (excluding the diameter
of the well). All the experiments were carried out in
triplicate.
Determination of
Concentration (MIC)
The antimicrobial activity of Chlorococcum sp and
Scenedesmus sp were further tested using the

Minimum Inhibitory
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minimum inhibitory concentration (MIC). The
Minimum Inhibitory Concentration of the extracts
was determined for the microalgae extracts against
the test organisms (Staphylococcus aureus and
Escherichia coli) using the broth dilution technique.
(Patra et al., 2009). All the experiments were carried
out in triplicates.
Determination of
Concentration (MBC)
To determine the MBC, for each set of test tubes in
the MIC determination, a loopful of broth was
collected from those tubes that did not show any
bacterial growth in the MIC and inoculated on sterile
Nutrient agar by streaking. All the plates were then
incubated at 37°C for 24h. After the incubation
period, the concentration at which no visible growth
occurred on the plate was noted as the Minimum
Bactericidal Concentration (MBC) (Patra et al., 2009).
All the experiments were carried out in triplicates.
Data Analysis

All experiments were conducted in triplicate and the
results were expressed as mean tstandard deviation
(SD). The means of all the parameters were examined
for significance using one and two-way analysis of

Minimum Bactericidal

A

(Q._ﬂ s —

(o]
~ 0 | " -
Q0 o 0
Y = Y
L < L
$ o7 a 3
0 0
OQ_ — O

o -

q T

O - e—

T T T 1T 1T 1T T T 11
0 3 6 9 1216 18 2 4%

Days

variance (ANOVA). Pearson correlation test was used
to study the correlation between % inhibition and
ferric-reducing power activity. Significant differences
were considered at p<0.05. All data were analysed
using R software version 4.4.4.

RESULTS

The growth rate of Chlorococcum sp and
Scenedesmus sp

The microalgae (Chlorococcum sp and Scenedesmus
sp) biomass grown in BG 11 medium was determined
as optical density at 750 nm (Figure.1). The stationary
phase of Chlorococcum sp. and Scenedesmus sp was
stated on day 24 of the incubation. Cultures were
allowed to grow for 27 days (Figure 2).

Bioactive compounds of Chlorococcum sp and
Scenedesmus sp

The phytochemical alkaloids, flavonoids, saponins,
steroids and phenol were detected inChlorococcum
sp and Scenedesmus sp ethanol extract. However,
tannins bioactive metabolites were not observed in
Chlorococcum sp and Scenedesmus sp extract
(Table.1).

1 T T T T T T T 1
0 3 6 9 12 15 18 21 24 27

Days

Figure 1: Growth curve of A) Chlorococcum sp and B) Scenedesmus sp grown in BG 11 medium

Samuel et al.
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Table 1: Qualitative phytochemicals analysis of ethanol extract of Chlorococcum sp and Scenedesmus sp

Phytochemicals Chlorococcum sp Scenedesmus sp
Alkaloids + +
Flavonoids + +
Tannins - _
Saponins + +
Steroids + +
Phenol + +

Keys: + = Present, - = Absent

Diphenyl-1-picrylhydrazyl (DPPH) scavenging radical
activity

The DPPH in vitro assays of Chlorococcum sp and
Scenedesmus sp extract at four different
concentrations compared with an ascorbic acid
standard showed the free radical scavenging activity.
The Chlorococcum and Scenedesmus species showed
the highest scavenging activity (p<0.05), with an

inhibition percentage of 43.1% and 47.58%,
respectively, at a 1 mg/ml concentration.
Additionally, 0.7mg/mL concentration of

Chlorococcum sp and Scenedesmus sp extract showed
significant (p<0.05) inhibition of 35.42% and 39.85%
respectively (Figures 3 and 4).

e

HH =

il =

% Inhibition

fH =

% Inhibition

Reducing power and total antioxidant capacity

The results in Figure 5 and 6 revealed that 1 mg/ml
ethanol extract of Scendesmus sp and Chlorococcum
sp showed the highest reducing power capacity of
0.56 and 0.52 mg AAE/g DW respectively while 0.1
mg/ml concentration recorded the lowest activity
values of 0.31 and 0.32 mg AAE/g DW. The microalgae
Scenedesmus sp and Chlorococcum sp showed a
concentration-dependent reducing power within a
concentration range of 0.1, 0.3, 0.5, 0.7 and 1.0
mg/ml. Scenedesmus sp recorded the highest
reducing power than the Chlorococcum sp (Figure 6).

Con:enlrétiﬁn (mg/m)

Conceriton (mg/ml)

Figure 2: DPPH (1, 1-diphenyl- 2- picryhydrazyl) radical scavenging activity of A) Scendesmus sp and B)

Chlorococcum sp at different extract concentrations

Error bars represent standard deviations based on a sample size of 3 replicates. Bars having different alphabets are

significantly different (P < 0.05).
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Figure 3: Reducing power activity of the ethanol extract of A) Scenedesmus sp and B) Chlorococcum sp at different

concentrations

Bars having different alphabets are significantly different (P < 0.05)

Antimicrobial Activity

The antimicrobial activity of the ethanol extract of
Scenedesmus sp showed significant (p<0.05)
inhibition against two different gram-negative
bacterium (Escherichia coli) and positive bacterium
(Staphylococcus aureus). The extract of Scenedesmus
sp and Chlorococcum sp at 500 mg/ml showed the
highest (p<0.05) zone inhibition diameter of 26mm
and 20mm respectively against Escherichia colithan
that of the control (chloramphenicol). However, at
500 mg/ml,the extract of Scenedesmus sp and
Chlorococcum sp revealed a zone inhibition diameter
of 18mm and 17mm against Staphylococcus
aureus.The findings showed that the antibacterial
activities of Scenedesmus sp and Chlorococcum sp
extract increased with increasing concentrations
against Escherichia coli and Staphylococcus aureus
(Figures7 and 8).The antibacterial activity of
Scenedesmus sp against Staphylococcus aureus and
Escherichia coli was higher than that of Chlorococcum
sp against the same bacteria.

Samuel et al.

Minimum inhibitory concentration

The results showed that Scenedesmus sp had the
minimum inhibition concentration (MIC) of 125
mg/ml against Escherichia coli and MIC of 250mg/ml
against Staphylococcus aureus which correlate with
the control (chloramphenicol) while the extracts of
Chlorococcum sp had a higher minimum inhibitory
concentration of 250 mg/ml against both Escherichia
coli and Staphylococcus aureus (Table 2).

Minimum Bactericidal concentration

The microalgae Scenedesmus sp had the minimum
bactericidal concentration (MBC) of 250 mg/ml
against Escherichia coli and MBC of 500mg/ml against
Staphylococcus aureus, which correlate with the
control (Chloramphenicol) while the extracts of
Chlorococcum sp had a higher minimum bactericidal
concentration against of 500 mg/ml against
Escherichia coli and Staphylococcus aureus (Table 3).
Correlation heatmap

All the values in the matrix range from 0.88 to 1.00,
representing strong positive correlations between all
pairs of variables. Scenedesmus and Chlorococcum
species show dose-dependent increases in both %
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inhibition and reducing power. This correlation matrix capacity (reducing power) and biological inhibition (%
strongly showed that increasing concentration of the inhibition), particularly in Scenedesmus (Table 4).
algal extracts enhances both their antioxidant
A 3 B 8
2
a a

)
S
o

£ Concentration £ Concentration
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N 1] 2s0mgmi N 10 250mgmi
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aio et
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Chloramphenicol ~ Escherichia coli Staphylococcus aureus Chloramphenicol ~ Escherichia coli Staphylococcus aureus
Isolates Isolates

Figure 4: Antimicrobial activity diameter zone of inhibition of A) Scenedesmus sp and B) Chlorococcum sp against
Escherichia coli and Staphylococcus aureus at four different concentrations
Bars represent the mean + SD for n = 3. Bars having different alphabets are significantly different (P < 0.05).

Table 2: Minimum Inhibitory Concentration of Scenedesmus sp and Chlorococcum sp

Isolates 500 (mg/mL) 250 (mg/mL) 125 (mg/mL) 62.5 (mg/mL)
Scenedesmus sp
Staphylococcus aureus - - +

Escherichia coli - - -
Chloramphenicol - - -

Chlorococcum sp

Staphylococcus aureus - - + +
Escherichia coli - - +

Chloramphenicol - - _

Keys+ = Growth, - = No growth

Table 3: Minimum Bactericidal Concentration of Scenedesmus sp and Chlorococcum sp

Isolates 500 (mg/mL) 250 (mg/mL) 125 (mg/mL) 62.5 (mg/mL)
Scenedesmus sp
Staphylococcus aureus - +

Escherichia coli - -
Chloramphenicol - -
Chlorococcus sp

Staphylococcus aureus -

Escherichia coli -

Chloramphenicol - -

Keys+ = Growth, - = No growth
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Table 4: Correlation values between Concentration, % Inhibition and Reducing Power for Scenedesmus sp and

Chlorococcum sp

ReducingPower__Chlorococcum
ReducingPower_Scenedesmus
> . Inhikition_Chlorococcum
XK. Inhibition_Scenedesmus

Concentration

DISCUSSION

Microalgae can produce a wide range of bioactive
compounds with antimicrobial and antioxidant
properties (Singh et al., 2020). They serve as a
continuous and consistent source of natural products,
because they can be cultivated in bioreactors on a
large scale. The value of microalgae as a source of
natural antimicrobials and antioxidants is further
enhanced by the relative ease of purification of target
compounds (Abdel-Karim et al., 2020). In this study
ethanol extract of Chlorococcum sp and Scenedesmus
sp revealed several phytochemical compounds such
as alkaloids, flavonoids, saponins, steroids and phenol
which showed a wide range of activity. Alkaloids have
shown cytotoxic activity due to the presence of
microtubule-interfering agents that can bind to beta-
tubulin, thus inhibiting the formation of the mitotic
spindle fibre required for cell division (Solanki et al.,
2008). More so, flavonoids, steroids and phenol have
antimicrobial, antioxidant, anti-inflammatory and
antiviral activities. Phenolic compounds possess
specific physical, chemical and biological activities
that make them useful as drugs. Also, phenolic
compounds act as antioxidants by chelating metal
ions, preventing radical formation and improving the
antioxidant endogenous system (Dai and Mumper,
2010; Singh et al., 2020). The antibacterial activity in
phenolic compounds could be related to the
capability of these substances to alter cell
permeability (Alshuniaber et al., 2021). Also, these
compounds interact with proteins and enzymes in the
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microbial cell membrane, resulting in disruption of
cellular function or genes. Steroids on the other hand,
play a vital role in nutrition, herbal medicine and
cosmetics (Okwu, 2001; Abdel-Karim et al., 2020).
Saponins are also known to have antifungal and
antibacterial properties. The bioactive compounds
derived from microalgae such as flavonoids, phenol,
saponins and steroids etc.,, have received
considerable attention in recent years due to their
diverse  pharmacological properties, including
antimicrobial, antioxidant and anticancer activity
(Bajpai, 2016; Shaima et al., 2022). Similar studies
also revealed the presence of bioactive compounds
such as phenol in Chlorella sp (Sawant and Mane,
2018; Shaima et al., 2022), flavonoids, alkaloids and
phenols in Chlorella vulgaris (Abdel-Karim et al.,
2020), palmitic and linolenic acids found in
Chlorococcum minutum (Mostafa et al., 2020) and
astaxanthin, produced from Haematococcus pluvialis
is unique among carotenoids and provides a superior
antioxidant defence (Shah et al., 2016).

Antioxidants are compounds that delay antioxidation
by inhibiting the formation of free radicals or by
interrupting the propagation of harmful free radicals
(Singh et al., 2020). Antioxidant compounds can play
favourable roles in food preservation and human
health (Wilson et al., 2017). In this present study, the
antioxidant capacity of Chlorococcum sp and
Scenedesmus sp. showed significant (p<0.05)
variation depending on the concentrations.
Chlorococcum sp and Scenedesmus sp recorded the
highest scavenging activity with an inhibition
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percentage of 43.1% and 47.58%, respectively, ata 1
mg/ml concentration. This study showed that the
highest reducing power was1 mg/ml ethanol extract
of Chlorococcum sp. and Scenedesmus sp at 0.52 and
0.56 mg AAE/g DW, respectively. The effect of
microalgae bioactive compounds acting as
antioxidants on DPPH radicals was due to their
potential to donate hydrogen to free radicals and
reduce to non-reactive species (Davoodbasha et al.,
2018; Elshobary et al., 2020). However, Jayshree et al.
(2016) recorded the free radical scavenging ability of
the acetone extract of C. vulgarisat 50.8% and the
methanol extract of C. vulgaris was 92.57% at 1000
pg/ml. Similarly, Moustafa et al. (2020) showed that
methanol extract had the highest reducing power
followed by the ethanol and acetone extract of
Chlorococcum minutum. The reducing activities of the
methanol extract were mainly related to the presence
of reducing aldehydes or ketones. Our study also
indicates that the DPPH radical scavenging activity
and reducing power of Scendesmus sp and
Chlorococcum varied significantly at different extract
concentrations. The correlation coefficients (R)
between % inhibition and reducing power were
substantially high (0.95 and 0.88, respectively). Both
Scenedesmus and Chlorococcum sp exhibit increases
in both % inhibition and reducing power in a dose-
dependent manner, indicating that their antioxidant
capabilities enhance with higher concentrations. The
significant correlations between variables suggest
that % inhibition and reducing power may represent
similar or interconnected biological mechanisms.
Based on stronger correlations, it appears that
Scenedesmus might respond slightly better to
increasing concentrations regarding antioxidant
activity compared to Chlorococcum sp.

In this study, the ethanol extracts of Chlorococcum sp
and Scenedesmus sp showed antimicrobial activity
against the two pathogens, based on the diameter of
the inhibition zones. The zone diameter of inhibition
of ethanol extracts of Scenedesmus sp and
Chlorococcum sp at 500 mg/ml and 250mg/ml against
Escherichia coli shows that they both met the
standard of the antibiotic used as the positive control
(chloramphenicol) with 26.0+0.0 mm and 20+£2.0 mm,
respectively. Additionally, Staphylococcus aureus
showed significant zone diameter of inhibition of
18mm and 17mm against Scenedesmus sp and
Chlorococcum sp respectively at a concentration of
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500 mg/ml. Similarly, Marrez et al. (2017) revealed
that Chlorococcum sp fractions FIV and FVII had
antibacterial activity against Staphylococcus aureus
ATCC 13565, Bacillus cereus EMCC 1080, Salmonella
typhi ATCC 25566, Pseudomonas aeruginosa NRRL B-
272, and Klebsiella pneumoniae LMD 7726. Our study
also revealed that Scenedesmus sp. had MIC of 125
mg/ml against Escherichia coli and MIC of 250mg/ml
against Staphylococcus aureus while the extracts of
Chlorococcum sp had a higher MIC of 250 mg/ml
against both Escherichia coli and Staphylococcus
aureus. Correspondingly, Lauritano et al. (2016)
showed that Oscillatoria sp crude extracts hada
maximum antibacterial activity of 156.24 mg/ml
against S. aureus.Nianangu et al. (2020) also reported
that MeOH: CHCI3 (70:30) extract of Oscillatoria sp.
SSCMO1 exhibits the strongest antibacterial activity
against Staphylococcusl aureus and Salmonella typhi
with minimum inhibition concentration of 31.2 pg/mL
and 7.8 2 ug/mL, respectively In this study the MIC
value of 125mg/ml was observed for Staphylococcus
aureus and Escherichia coli under Scenedesmus sp
extract and 250 mg/ml under Chlorococcum sp. The
low MIC value suggested that its biochemical content
has a strong antimicrobial activity since it can largely
inhibit microbial growth at low concentrations
(Moustafa et al., 2020). More so, the minimum
bactericidal concentration (MBC) values of the
microalgae extracts showed antibacterial potency
against Escherichia coli and Staphylococcus aureus.
This study showed a significant (p<0.05) difference in
the antimicrobial activity towards the two bacterial
strains.

CONCLUSION

The findings of this study demonstrate the significant
bioactive potential of Chlorococcum sp and
Scenedesmus sp, particularly in their antimicrobial
and antioxidant properties. The presence of key
phytochemicals such as alkaloids, flavonoids,
steroids, phenols, and saponins suggests their
potential application in pharmaceutical and
nutraceutical industries. The strong antioxidant
activity observed highlights their capability to
mitigate oxidative stress, while their antimicrobial
effects against Escherichia coli and Staphylococcus
aureus suggest their relevance in combating microbial
infections and antibiotic resistance. The observed
MIC values further support their efficacy at varying
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concentrations, positioning them as promising
candidates for pharmaceutical development. Given
their adaptability and ease of cultivation, these
microalgae offer a sustainable source for bioactive
compounds. Future research should focus on
optimizing extraction methods and assessing their
broader  applications in  biomedicine and
biotechnology.
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