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Herbs are enriched in bioactive compounds and utilized to treat a variety
of ailments in the indigenous medicinal system. This research looks at the
water-cleaning potential of Moringa stenopetal seed extract. Water samples
were mainly collected in the Wuseta and Teklehaimanot rivers of Debre
Markos, Ethiopia. Both samples of water have been purified and then treated
using dried seed extract. The treated samples collected were analyzed using
bacterial study via utmost of the possible techniques. The introduction of
aluminium sulfate as a flocculant reduced the pH of the water from 7.32
to 3.95, but the pH of the seed extract water remained constant. Usage of
0.036 g/L of M. stenopetal reduced water turbidity from 131.11 NTU to

16.82 NTU (87.30%) and even from 210 NTU to 33.68 NTU (84.25%),
respectively, in the Weseta and Tekelehymanot samples from the river. The
acetone extraction had the highest antibacterial activity against Salmonella
enterica with 19.20 mm, whereas E. coli (clinical isolate) had the lowest
value, at 8.75 mm on the methanol source. Acetone extract's most common
MIC value was 7.50 mg/mL. At extremely low concentrations, the acetone
extract is the most efficient in inhibiting and killing Salmonella typhi (clinical
isolate). The seed acetone extracts showed significant antibacterial action.
It determines that the seed extracts can manage and diminish waterborne
bacterial infections. The research assists people in Ethiopia and throughout
the world who can still not acquire or do not have clean drinking water
available to them.
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INTRODUCTION

ne of the most fundamental human rights is the right to clean

drinking water and water supplies that are adequate, harmless, actually
reachable, and private for everybody. However, unclean water supply seems
to be a serious problem in third-world countries, where polluted water causes
75% of all infections. One-third of Africa’s population lacks reliable access
to clean water, besides nearly all suffer from a waterborne disease that leads
to productive water shortages [1,2].

Frequent water-borne diseases in the countryside and municipal zones
are a main problem in water quality. It is also stated that many people in
Ethiopia were at risk of cholera in 2009 due to overcrowding and unsanitary
conditions in urban and rural areas [3]. Even though tap water is a long-term
solution for the supply of clean water, it is costly and difficult to introduce in
rural regions of developing countries. Providing safe water is very expensive
and difficult to implement in developing regions of the world. As a result,
improving the level of water quality in the home is thought to be effective in
combating contagious diarrhea [4-6]. The residential water care is also said to

decrease diarrhoea by 71% [7].

In underdeveloped nations such as Ethiopia, the much more popular home
treatment methods are filtration (ceramic and biosand), chlorination,
and Solar water Disinfection (SODIS) [8]. In regards to effectiveness,
accessibility, and opportunities for plant water treatment, chlorine is one
of the most promising [9]. There is currently no standard measurement for
chlorine dosage at home treatment for water, though 1.875-3.75 mg/L is
recommended for low-and high-pollution water [10].

Until recently, chlorine use was thought to be safe and effective in drinking
water only for the removal of pathogens. But chlorine was used to reduce
exposure to drinking water and, in combination with drinking water,
plays a major role in the risk of cancer by-products. Sadiq and Rodriguez
said that over 250 diverse kinds of DBPs have been known. Aluminium
sulfate (Alum), an Alzheimer's chemical commonly used for coagulation
and inflammation, is said to have nervous system effects. Many diseases,

including Parkinson's and Alzheimer's, cause bone problems [11,12]. Alum
changes the natural alkalinity of water [13]. Consequently, because of the
above-mentioned side effects, it is important to explore other options such
as chemical coagulants, such as cost-effective, secure, reliable, durable, and
environmentally sustainable coagulants to counterbalance the aforesaid
complications.

The seeds of M. oeilfera Lam., M. subcordata, and as well as M. stenopetala
are intensively researched natural coagulants and are mentioned as the most
efficient water purification entity in trying to treat low to high-turbidity levels
of surface and ground water [14-16]. Numerous natural compounds have
inherent antibacterial activity that should be used for clinical applications

[171.

Aside from the wellstudied M. stenopetala, numerous other plant materials
have been discovered to be capable of coagulation and disinfection [15,16].
For example, Pritchard et al. investigated the ability of Jatropha curcas and
Guar gum to coagulate and thoroughly clean well water [18]. The plants have
shown a problem-solving efficiency of up to 71% at different well water levels
found in Malawi. The number of faecal coliforms treated in both plants also
decreased dramatically [19]. Jatropha curcas, however, conducted a similar
study on the surface of the water, with the plant growing to about 60 to
90% of the cases blocked in the samples. On the other hand, of the above-
mentioned organic coagulants, current research has shown the great promise
of Brassica napus, Cocosnucifera, Oryza sativa, Plantagoovata and Viciafaba [20-

24].

The accessibility among those plant species varies in parts of the world, so
it is beneficial to investigate new biocoagulant nominees that are plentiful
in a specific nation [25]. It has a lot of benefits and reduces the cost of
transporting plant-based coagulants that originate in a specific district.
Indigenous peoples all over the world utilize herbal-based coagulants to cure
turbid water in their homes. Tanzanian farmers, for example, consume the
seeds of Vignaunguiculata and Parkinsonia aculeata [26]. M. stenopetala is used
as a source of nutrients and has water clarifying properties. It is also used
in moringa-based agroforestry systems to improve soil quality [27,28]. Local
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Ethiopian societies, like those in other countries, use natural coagulants to
handle turbid water on a household scale for drinking and domestic uses.
In Ethiopia, plant species such as M. oleifera, Maerua subcordata, Sansevieria
ehrenbergii, and Sansevieria forskaoliana were used for water purification.
Among these are M. subcordata (Gilg.) DeWolf tubers and M. stenopetala
seeds (Baker f.), which appear to be effective in contaminating low to
high turbidity surfaces and groundwater [6]. Even though researchers have
described the application of leaf and/or bark extracts all over the world,
the scholarly and efficient need for indigenous plants (M. stenopetala) dried
seed powder for purifying water, coagulation, and disinfection potential in
the Debre Markos, Ethiopia, agro-climatic zone has yet to be reported. The
current study was then planned. The potential of M. stenopetala seed extract
was investigated in this study for the Wuseta and Teklehaimanot rivers.

MATERIALS AND METHODS
Coagulant preparation and study area

The research was carried out at Debre Markos University's Biotechnology
and Microbiology Laboratory, Department of Biotechnology and Biology. In
this work, two forms of water purification were used: a naturally occurring
coagulant, M. stenopetala, and a synthetic coagulant, aluminium sulphate.
Pods of M. stenopetala were originally gathered in Arbaminch in southern
Ethiopia. Dried fruits were used to select mature M. stenopetal seeds. After
soaking and having to wash in deionized water and drying in an oven at
105°C for 1 hour, the seeds were manually removed from the plant. The
oven-dried seeds were ground into a fine powder with a laboratory mortar
and pestle and mixed thoroughly with a plant mixer with a pore size of 2.5
mm?2.

After that, the solution was then created by diluting 5 g of seed products in
distilled water containing 100 ml. Aluminum sulfate, which acts as a synthetic
coagulant, was obtained from the Debre Markos town water treatment facility
and was utilized to compare treatment efficiency with M. stenopetal. For
water filtration, several amounts of seed products made from M. stenopetal
seeds were used, as well as a positive and negative control (aluminium sulfate
and no seed extracts, respectively). Subsequently, various amounts of extracts
from M. stenopetal seeds were carried out using different solvents, and the
bactericidal test was done by using a positive control (ciprofloxacin). The
turbidity removal test employed a solution made up of 5 g of seed products
and 100 ml of distilled water.

Extraction of M. stenopetala seed products and antibacterial test organisms

The mature seeds of M. stenopetal were selected from dry ruptured fruits.
The fruits were broken down to extract the seeds, which were then air-dried
for two days. The parts encompassing the seed kernels were excluded using a
laboratory mortar and pestle and a sieve with a pore size of 2.5 mm2, and the
kernels were crushed and sieved to obtain a powder form. The powder was
stored at room temperature in a sterile container in the dark. The powdered
sample was extracted with methanol and acetone in increasing polarity. In
this procedure, 50 g of pulverized M. stenopetal seeds were soaked in 250 mL
each of the two solvents, acetone and methanol, in equal amounts.

They have been shaken for three days on a horizontal shaker. After that, the
samples were separated and filtered using Whatman No. 1 filter paper. The
filtrates were then centrifuged at 5000 rpm for about fifteen minutes. The
supernatant of each extract was evaporated using rota vapour (Laboratory
4000-efficient, Germany). The crude extracts were kept at 4 degrees Celsius.
The yields of acetone and methanol extracts were 16 and 15%, respectively.
Each test was repeated three times [29]. Crude extracts were tested for
antibacterial activity against various bacteria. Isolated colonies of E. coli
(ATCC 2592) were obtained from the Department of Biology's microbiology
laboratory, whereas clinical isolates of E. coli, Salmonella typhii, and Salmonella
enterica have been collected from the Debre Markos referral hospital in
Ethiopia.

Preparation of samples and laboratory processing

Raw water samples of 30 liters were collected from the Wuseta and
Teklehaimanot rivers. Weighing 2.0, 4.0, 6.0, 8.0, and 10.0 g of M. stenopetala
seed extract and aluminum sulfate independently into a beaker containing
500 ml of distilled water yielded 5 distinct levels of the loading dose stock
solution. To create a clear solution, the liquids in the beakers were agitated
with a glass rod. As the negative control, 500 ml of distilled water with no
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M. stenopetala seed extract product was used [30]. Two milliliters of each
concentration, with the controller of all loading doses created, were evaluated
in a beaker holding 500 milliliters of tested river water. The treatments were
quickly combined for 2 minutes, and then gently mixed for 10 minutes
using a sterile glass rod to help in coagulant production. Because there is
no benchmark method for performing the jar test [6], the suspensions were
left alone. The generated supernatants were collected and tested for the total
coliform count, pH, and turbidity. The total was coliform utilizing the most
likely number of tests. The multiple tube fermentation technique was used to
determine the MPN of coliforms present in each of the treated water samples.

The samples were incubated in LTB tubes (Lauryl Tryptose Broth). Two types
of LTB tubes were made. A Single-Strength Lauryl Tryptose Broth (SSLTB)
and a Double-Strength Lauryl Tryptose Broth (DSLTB) were used (DSLTB).
6.5 g of LTB powder was weighed and dissolved in 500 ml of distilled
water for the single strength. As with the single-strength LTB preparation,
the doublestrength was trained using accurately twice the weights of the
reagents that were used, gently stirred for 10 minutes [31]. The test tubes
were then incubated at 37°C for 24 to 48 hours. For the positive test, three
loopfuls of samples were relocated from each positive presumptive test. The
tube was transferred to test tubes containing Brilliant Green Lactose Bile
Broth (BGLB), incubated at 37°C for 24 hours, and the presence of gas was
checked. The number of tubes that produced gas was counted and compared
to a table developed by the American Public Health Association (Lea) [32].
The figure represented the coliform MPN per 100 ml of sample [33].

pH and turbidity measurements

The turbidity of samples collected from the jar tests was tested using a turbid
meter and the nephelometric protocol. The turbidity of the water samples
was evaluated with a turbidity meter prior to and after treatment with various
doses of M. stenopetala seed extract and aluminum sulfate. With the sample,
an assessment was added to the 10 ml mark, and a turbidity meter evaluation
was obtained with an empty tube. The turbidity meter readout was directly
measured, and the outcomes were published as Nephelometric Turbidity

Units (NTU) [34].
Anti-microbial tests using various methods

According to the assembly specifications, the isolates were retained on a
nutrient agar plate and incubated for 24 hours at 37°C. The isolates have
been kept at 4°C on an agar medium until next use. The bacterial isolates
were plated into sterile normal saline in a loop. The bacterial suspension
was especially in comparison to the McFarland standard of 0.5 [35]. The
antimicrobial properties assay was performed using the diffusion on agar
wells procedure, and the MIC and MBC were calculated.

Diffusion of agar wells

Bacterial broth culture was planned at a density of 108 cells per milliliter
(mL) of 1 of 0.5 McFarland standards. This used a sterilized cotton swab;
the aliquot was uniformly distributed onto Mueller-Hinton agar. The plated
medium was also set aside to dry for 30 minutes at room temperature [36].
A uniformly spaced well was planned on each plate using a 6 mm diameter
disinfected cork borer 2 mm from the plate's edge. Each extract (50 mg/
mL) was presented aseptically in a separate agar well in 50 microliters.
Ciprofloxacin (25 g/mL) served as the standard (positive) control, while
sample-free solutions served as the blank control. The nutrient agar was again
left on the bench for 40 minutes to pre-diffusion before being incubated at
37°C for 24-48 hours. The formation of a clear inhibition zone of 7 mm
in diameter around the wells was regarded as evidence of the organisms'
sensitivity to the extract [37]. The test was carried out in triplicate.

Determination of Minimum Inhibitory Concentration (MIC)

The MIC was calculated for extracts with a 7 mm diameter growth inhibition
zone. The agar dilution procedure was used for the test. A series of twofold
dilutions of the extract were prepared in Mueller-Hinton agar using this
method. The standardized bacterial isolated colony according to the
McFarland standard was plated on the agar surface. The crude extract (50
mg/mL) was serially diluted as 1:2, 1:4, and 1:8 to achieve concentrations
of 25, 12.5, and 6.25 mg/mL, respectively. The samples were once again
initiated under aseptic conditions, as previously explained. After 24 hours of
incubation at 37°C, the extract's MIC value was determined by calculating
the minimum concentration that inhibited growth.
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Minimum Bactericidal Concentration determination (MBC)

The MBC of the plant extracts was ascertained using an altered Spencer
and Spencer method [38]. Plates that displayed no growth after 24 hours
of incubation on MIC were subcultured on Mueller-Hinton agar plates and
incubated at 37°C. The MBC was determined to be the highest dilution
(least concentration) that produced no single bacterial colony and had shown
no growth of bacteria after incubation.

Statistical analysis

SPSS (version 16) statistical software was used to analyze the data. The average
coliform and turbidity reductions were computed. One-way ANOVA has
been used to determine whether there were statistically significant differences
between mean zones of inhibition. A p value of less than 0.05 was chosen as
the level of significance.

RESULTS
Purification of water

The two water source samples investigated in this study are commonly used
by the inhabitants in and around Debre Markos Town. The turbidity of the
Wauseta and Teklehaimanot samples of water found in the river was 131.10
NTU and 210 NTU, respectively. The findings demonstrate that the lowest

TABLE 1

value of aluminum sulfate reduction turbidity is the most important one.
After that hour, constant aluminum sulfate at 0.036 g/L decreased turbidity
from 131.10 NTU to 2.30 NTU (99.2%) in the Wuseta sample of water,
whereas the similar concentration was determined to be 210 NTU to 1.88
NTU (99.56%) in the Teklehaimanot sample of water. Furthermore, at 0.036
g/L, M. stenopetala seed product reduced turbidity from 131.10 NTU to 16.82
NTU (87.30%) in a Wuseta sample of river water and from 210 NTU to
33.68 NTU (84.25%) in a Teklehaimanot sample of water.

Excessive amounts of M. stenopetala seed products, on the other hand,
increased water turbidity. Before treatment, the pH of a sample of river water
was found to be 6.65 for Wuseta and 7.32 for the Teklehaimanot River. At
0.084 g/L of aluminium sulfate, the pH was reduced to 3.81 (44%) and
3.95 (45.45%) in the Wuseta and Teklehaimanot samples of river water,
respectively.

In contrast to aluminium sulfate, it had no measurable influence on the pH
of both water samples noted after treatment with various concentrations of
M. stenopetala, except for a corresponding decline from 6.65 to 6.45 (4.05%)
in Wuseta at a concentration of 0.036 g/L and a decrease from 7.32 to 6.92
(2.4%) in the Teklehaimanot river detected at a concentration of 0.068 g/L
(Table 1).

Shows the turbidity and pH of two water samples from Weseta and Teklehaimanot treated with Moringa oleifera and aluminum

sulfate after 1 hour of settling time.

pH Turbidity (NTU)
Treatments Water source Treatment concentration (g/L)
Mean Reduction £ SD % reduction Mean reduction (NTU) £ SD % reduction
M.
stenopetala Wouseta Control 6.66 +0.00 0 131.11 0
seed powder
0.036 6.45 +0.47 4.05 16.82 £0.12 87.3
0.052 6.62 + 0.45 1.51 33.58+1.02 77
0.068 6.55 + 0.59 2.56 31.45+0.49 75.74
0.084 6.73 +0.02 0 29.08 + 0.58 77.45
Teklehaymanot Control 7.32+£0.00 0 210 £ 0.00 0
0.036 7.33+0.12 5.2/4 33.68 + 0.82 84.25
0.052 6.88 + 0.59 474 43.22 +1.26 80.1
0.068 6.92 +0.27 249 44.80 + 0.46 77.05
0.084 7.02£0.10 4.41 49.80 +0.89 79.2
Aluminum Wuseta Control 6.65 £ 0.00 0 210 0
0.036 4.50 +0.25 34.83 2.30+0.30 99.2
0.052 4.47 +£0.20 39.45 2.55+0.29 98.05
0.068 4.53+0.25 39.25 2.73+0.17 97.99
0.084 3.81+0.10 44 3.61+0.00 97.51
Teklehaymanot Control 7.32+£0.00 0 210 0
0.036 4.68 +0.07 38.08 1.88 £ 0.059 99.56
0.052 4.85+0.07 32.94 2.2+0.22 99.25
0.068 4.25+0.27 41.27 2.39+0.07 98.25
0.084 3.95+0.17 45.45 2.89 +0.59 98.69
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Table 2 shows the coliform count results represented as the most probable
number (MPN) for both raw and treated water samples. The coliform levels
for the Wuseta and Teklehaimanot differ significantly between treated and
untreated river water. Coliform levels were significantly reduced in the
treated water samples. M. stenopetala seed products were used in the MPN
assessment and uncontrolled water samples were supposed to contain more
than 2600 coliforms/100 mL. The MPN for the Wuseta and Teklehaimanot
river waters was 600 coliforms/100 mL and 850 coliforms/100 mL,
respectively, at a minimum concentration of 0.036 mg/L. Meanwhile, at
the maximum concentration (0.08 mg/L), the MPN for the Wuseta and
Teklehaimanot river waters was 90 coliforms/100 mL and 100 coliforms/100
mL, respectively. In addition to this, Table 2 shows the percentage difference
for both sources of water (Table 2).

TABLE 2

The most likely number (MPN) test was performed with different
concentrations of M. stenopetala seed extract

Coliform counts/100

Treatments Source of water Concentration g/l mL
0 >2600

0.036 600

Wuseta 0.052 250

0.068 180

0.084 90

Seed powder

0 >2600

0.036 850

Teklehaymanot 0.052 400

0.068 150

0.084 100

Antibacterial activity

According to the agar well diffusion results, E. coli (ATCC 2592) was
considerably sensitive to among all concentrates (p=0.028). The acetone
products showed the highest antibacterial activity (14.48) against E. coli
(ATCC 2592), while the sensitivity of E. coli (ATCC 2592) to the methanol
products (8.75) differed considerably from the aqueous products. The reaction
of E. coli (clinical isolate) differed substantially across the extracts examined
(p=0.028). Compared to the other extracts, the acetone extract demonstrated
the highest antibacterial activity (19.20) against Salmonella enterica (clinical
isolate). Salmonella typhi (clinical isolate) was somewhat sensitive to the
methanol extract (14.00). The clinical isolate of Staphylococcus aureus was
likewise considerably sensitive to all products (p=0.002). Amid the M.
stenopetala seed products tested, acetone had the highest antibacterial activity
(19.20) against Salmonella enterica (clinical isolate); second was methanol
products (17.00). Furthermore, for Salmonella enterica (clinical isolate), the
acetone products showed the most significant change when compared to
the other products. As a result, acetone had the highest antibacterial activity
(19.20) against Salmonella enterica (clinical isolate), followed by methanol
(17.00). As a result, when compared to the M. stenopetala seed products used,
ciprofloxacin was regarded as a standard medicine and demonstrated full
support against all tests performed for the growth of bacteria (Table 3).
TABLE 3

Bacterial growth inhibition zones were created using the
agar well diffusion method and M. stenopetala seed products
containing 50 mg/mL methanol and acetone.

Zone of inhibition (mm) *
standard deviation Positive p-value
control using

(ciprofloxacin) LSD

Organisms Seeds products

Methanol Acetone
E. coli (ATCC 2592) 8.75+0.59° 14.48+0.58° 29.59+0.62  0.028
E. coli (clinical isolate) 16.16 + 0.61° 17.50+0.02* 27.50+1.50  0.035
Salmonella typhii 4, 601 0 400 1825+ 0.00° 25.02+035 0.024
(clinical isolate)
Salmonella enterica 17 1 4 000> 19204 0.57% 26.00+0.00  0.003

(clinical isolate)

389

Staphylococcus
aureus (clinical
isolate)

15.50 £ 0.00° 17.65+0.61°  23.40+0.01 0.002

Note: a=Highest antibacterial activity; b=Lowest antibacterial activity

Seed products MIC and MBC

M. stenopetala seed products had MIC values ranging from 7.25 to 13.90
mg/mL against the bacteria tested. The methanol products had a similar
reaction (7.25 mg/mL) for clinical isolates of E. coli and Salmonella enterica,
whereas the MIC values for E. coli (ATCC 2592) and Salmonella enterica were
13.25 and 7.25 mg/mL, respectively. Acetone products produced similar
results (7.50 mg/mL) for clinical isolates of E. coli (ATCC 2592) and E. coli.
Because of the acetone products, the MIC values for Salmonella typhi (clinical
isolate) and E. coli (clinical isolate) were observed to be comparable (7.50 mg/
mL). For clinical isolates of Salmonella typhi and Staphylococcus aureus (clinical
isolate) were the methanol product produced a comparable response (11.50
mg/mL). Ultimately, the methanol product had the highest MIC for E. coli
(ATCC 2592) (13.25 mg/mL) (Table 4).

The MBC values over several solvent extract products of M. stenopetala seed
are shown in Table 4. The maximum MBC value for E. coli (clinical isolate)
in the acetone extract was 13.90 mg/mL. The acetone extract had the highest
response (13.90 mg/mL) for E. coli (clinical isolate) and Salmonella enterica
(clinical isolate) (11.25), whereas Salmonella typhi (clinical isolate) extracts had

the lowest MBC value (10.00) (Table 4).
TABLE 4

M. stenopetala seed products' antimicrobial properties (MIC)
and minimum inhibitory concentration (MBC) values are shown.

Seed products

Methanol Acetone
Organisms

MIC and MBC mg/mL
MiC MBC MIC MBC
E. coli (ATCC 2592) 13.25 12.95 7.5 12.5
E. coli (clinical isolate) 7.25 13.65 7.5 13.9

Salmonella typhii (clinical isolate) 1.5 13 7.5 10

Salmonella enterica (clinical isolate) 7.25 12.5 8.9 11.25

Staphylococcus aureus (clinical isolate)  11.5 12.25 11.5 13.5

DISCUSSION

The two sources of water samples that were examined are commonly utilized
by the residents of Debre Markos Municipality. The turbidity of the Wuseta
(131.10 NTU) and Teklehaimanot (210.00 NTU) rivers was found to be
different. The pH of drinking water recommended by WHO [39] is between
6.5 and 8.5. The pH of the Wuseta and Teklehaimanot rivers was within
acceptable limits. The inclusion of 0.036 g/L aluminum sulfate lowered the
pH of the Teklehaimanot and Wuseta river water samples from 6.65 and
7.2 to 3.95 and 3.81, respectively. It is typical practice in municipal water
treatment plants to add lime or soda ash to elevate the pH to reasonable
bounds. M. oleifera seed powders, on the other hand, had no discernible
effect on the pH of the water. This observation was congruent with that of
Arama et al. [40]. In research, Pal et al. discovered that M. oleifera seed extract
and leaf extracts exhibit antiulcer and antigastric efficacy in research [41].
Water treatment with M. stenopetala was found to be more effective for water
purification than treatment with M. oleifera seed [15]. As a result of these
qualities of M. stenopetala seed, as well as its inexpensive cost, M. stenopetala
is a superior choice for water purification, and it minimizes the possibility of
forming or speeding up ulcers in people. According to WHO guidelines, the
turbidity of safe drinking water should be less than 5 NTU.

When compared to the negative control, M. stenopetala seed powder at a
concentration of 0.036 g/L reduced turbidity in both water samples (131.10
NTU to 16.82 NTU (87.3%) and from 210.00 NTU to 33.68 NTU (84.25%)
for the Wuseta and Teklehaimanot river water samples, respectively).
However, aluminium sulfate outperformed M. stenopetala in terms of
turbidity reduction, with a concentration of 0.036 g/L (from 131.10 NTU to
2.30 NTU (99.20%) for the Wuseta water sample and from 210.00 NTU to
1.88 NTU (99.56%) for the Teklehaimanot water sample).
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Previous research found that whole crushed M. stenopetala seeds were
successful in removing turbidity from waters that had high initial turbidity,
and bacterial contamination was significantly lowered by 90 to 99.9% [15].
M. oleifera coagulant protein drastically decreased turbidity (p 0.05) and
organic load, contributing to a 58.18% reduction in total coliform of treated
water. Also, it incited hopeful antimicrobial activity against bacterial isolates
in Opa reservoir water [42].

Likewise, Seifu mentioned that 100-50 mg/L of M. stenopetala was as
impactful as 200 mg/L of M. oleifera in water clarity, indicating that M.
stenopetala is more efficient than M. oleifera [43]. Turbidity increased further
in this investigation when the M. stenopetala seed powder concentration was
boosted from 0.036 to 0.084 g/L. This could be credited to the flocculants'
free positively charged molecules designed to resist each other, likely to result
in flocs floating or suspended within the water [22,44]. These floating flocs
might be filtered to reduce turbidity. According to studies, the maximum
reduction in the coliform count was observed at 0.084 g/L concentration
of M. stenopetala seed product from >2600 to 90 CFU/100 ml (97.51%) for
the Wuseta water sample >2600 to 100 CFU/100 ml (98.69%) for the rive

sample of Teklehaimanot using the most probable number method.

M. Stenocephala seed products coagulate 90.0-99.9% turbidity and color,
resulting in a visually clean supernatant [15]. This was supported by a 90.00-
100% reduction in bacterial load (fecal coliforms), with bacteria focusing
attention on the sediment sludge. Adejumo et al. found no significant
difference in the coliform count after treating water samples with varying
amounts of M. oleifera leaf powder, contradicting this decision [45]. Perhaps
this is due to differences in the amount of the substance that aids in the
decline of coliforms in different parts of the tree (seed vs. leaf).

The acetone extract generated from M. stenopetala seed displayed the greatest
antibacterial efficacy against all of the experimental species, whereas the
methanol extracts demonstrated the smallest zone of inhibition. The lower
activity of water extract against microorganisms tested in this investigation
is consistent with earlier findings that aqueous extracts of plants often
demonstrated little or no antibacterial activity [46-48].

The seeds of M. stenopetala have natural flocculating and antimicrobial
properties, and active coagulating substances are found in the cotyledons
of the seeds [49,50]. The proteins that cause coagulation have been found
to improve the quality of water treated with M. stenopetala seed flour, and
coagulant proteins have been shown to reduce the density of E. coli, Bacillus
thuringiensis, and Pseudomonas aeruginosa populations [51,52]. M. stenopetala
seed extracts had MIC values ranging from 7.25 mg/mL acetone extract on
all tested species to 13.25 mg/mL methanol extract on E. coli and Salmonella
typhi clinical isolate and E. coli-ATCC2592).

The acetone extract has the highest MIC value at 7.50 mg/mL. This
conclusion is analogous to that of Moyo et al., who discovered a MIC value of
5.00 mg/mL of acetone leaf extract of M. oleifera for E. coli. The MIC value of
the extracts was comparable (7.50 mg/mL) for all experimental species except
Salmonella enterica and Staphylococcus aureus for the acetone extract of M.
stenopetala. In comparison, an acetone extract of M. oleifera leaf demonstrated
a comparable MIC and MBC against E. coli at a 5.00 mg/mL concentration.
It should be mentioned that there is no standard concentration as a model
measure for assessing antibacterial activity in plant materials. However, Moyo
et al. used 5.00 mg/mL as their maximum concentration threshold [53].

CONCLUSION

M. stenopetala seed powder showed a considerable reduction in turbidity
and coliform count when it was applied in smallerquantities without
altering the pH of the water. Furthermore, extracts of the seed in various
solvents demonstrated antibacterial activity against all five test species,
namely Escherichia coli (ATCC2592), E. coli (clinical isolate), Salmonella
enterica, Salmonella typhi (clinical isolate), and Staphylococcus aureus (clinical
isolate). At extremely low concentrations, the acetone extract is the most
efficient in inhibiting and killing the test organisms for E. coli (ATCC
2592), E. coli (clinical isolate), and Salmonella typhi (clinical isolate). MIC=
(7.50 mg/mL) and MBC (10.0 mg/mL) for Salmonella typhi (clinical isolate).
The current study suggests that acetone extracts of M. stenopetala seeds
have antibacterial efficacy against pathogens, and their capacity to either
block or circumvent resistance pathways might enhance microbial strain
treatment and eradication. Plant seed extracts might thus be utilized to treat
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infectious disorders caused by microorganisms. These extracts are likely to
be promising natural antibacterial agents with applications in the control of
bacteria that cause waterborne bacterial illnesses. Because the acetone extract
of the seeds demonstrated superior bactericidal action, more research into
the separation of active components is required. This investigation helps
those in Ethiopia and elsewhere who cannot afford or do not have access
to safe drinking water. Additionally, research is also required to optimize the
suitable concentration needed to bring about the reduction in turbidity and
coliform count to WHO'’s requirement for efficient application of the seed
for water purification. M. stenopetala was selected in this study to pay greater
attention to a green and eco-friendly method that prevents environmental
damage and/or contamination.
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