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Abstract

The limitations reported for conventional approaches in the treatment and disinfection of
water have led to a recent exploration in the use of plant-based water treatment solutions.
This technique leverages natural, renewable, and often locally available resources with
appreciable environmentally friendly features, cost-effectiveness, and a sustainable nature
compared to chemical and energy-intensive conventional methods. Therefore, the current
study aimed to evaluate the water purification and disinfection potential of Sesame plant
biomass. The experimental process entails the use of plant fibre, leaf dry matter, and ash
for the treatment of sampled water from the river and spring source at concentrations of
1-5 g/L. The physicochemical and microbial properties of river and spring water were
evaluated after 30 min and 24 h of treatment. Raw river water showed higher pH, conduc-
tivity, salinity, total dissolved solids, and turbidity than spring water. Treatment increased
pH in both sources (river 6.86-7.94; spring 6.46-8.28), remaining within regulatory limits.
The greatest salinity reduction (79.03 mg/L) occurred with dry leaf matter in river water.
Sesame ash showed the strongest antimicrobial effect, inhibiting E. coli by 99% in river water
and completely in spring water. The reduction in total coliforms by 98% also highlights its
potential for sustainable water purification.

Keywords: disinfection; plant-based; ash; purification; biomass

1. Introduction

Opver the years, there have been thriving challenges across various regions, specifically
the rural settlements lacking access to clean drinking water, especially those in developing
countries. At least, about 2 billion people globally use contaminated water sources [1].
Potable water access has decreased significantly in developing nations, resulting in poor
sanitation and impacting human health [2]. The increasing population, specifically in
countries like South Africa, has caused a significant increase in water pollution, leading to
the unavailability of potable water [3]. Furthermore, climate change, severe droughts, pop-
ulation growth, demand increase, and poor management all contribute to the insufficiency
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of water in all countries around the world [4]. Additionally, inefficient water treatment
contributes to the unavailability of potable water [5,6]. Polluted water that has not been
efficiently treated cannot be used for drinking, agriculture, or industry, and this decreases
the quantity of accessible water within a given area.

As the population continues to grow, fewer households will have access to potable
water in many countries [4]. This will lead to health dangers and the emergence of lethal
diseases [7]. In contribution to the United Nations’ goal (SDG 6), there is a need for research
focusing on reducing the amount of unsafe water [8] and making clean water available
for human and industrial use. This concern necessitates new research focused on the
purification of water to meet the needs of the rising global population [9]. Furthermore, the
presence of faeces and urine discharged in many watercourses contributes greatly to the
high levels of pathogen loads in water bodies [10]. Since this is common practice, there is a
need for effective means of disinfection of water before use and consumption [11].

Although studies have demonstrated that conventional chemical-based coagulants are
effective for water treatment, this practice can pose health risks. Treated water may contain
residues associated with health risk, such as cancer, anaemia, and liver problems [12].
While coagulants made of aluminium have become a popular choice for treating water in
several nations, aluminium contributes to the development of neurological conditions like
Alzheimer’s disease and presbycusis dementia [13]. Chlorine toxicity is also becoming well
known, necessitating an immediate cessation of its use in the treatment of water. Hence,
there is a need for the replacement of chemical disinfectants with greener options or for
existing chemical options to be modified into safer versions [14]. Aside from the problem of
health risks of chemical disinfectants, most chemicals are sourced outside the local markets,
making them difficult to acquire. When available, they are often comparatively expensive.
Therefore, cost-effective alternatives such as plant-based coagulants are to be sought [15].
Water treatment with the use of plant-based coagulants will decrease water purification
costs and reduce the health risks caused by chemical coagulants.

Plant-based coagulants have been used in different communities for many years, and
scientists have explored them as a sustainable alternative to the current water treatment
practices [16,17]. These coagulants are natural, water-soluble, organic, ionic, and nonionic
polymers with a range of molecular weights produced from different plant components [18].
They are non-corrosive, reducing the danger of pipe erosion, and may be carbon-neutral
in the manufacturing process [19]. As a sustainable, non-hazardous, and degradable
alternative to conventional coagulants, plant-based materials are becoming increasingly
popular [20,21]. Furthermore, the shift to more sustainable alternatives from the use of
conventional coagulation—flocculation methods is associated with the limitations of non-
biodegradability and a generation of secondary pollutants when coagulants such as alum
salts, ferrous salts, and organic polymers are applied for water treatment [22,23]. Thus,
studies have explored the use of various plant parts such as seeds, fruits, and leaves such
as lime seeds [24], pods seeds of tamarind [25], leaves of a corn [26], pads from cactus [27],
among others. Furthermore, studies have established the use of plant-based cationic,
anionic, and nonionic coagulants with great prospect of commercialization, see Saleem and
Bachmann [17], while Mohd-Salleh et al. [28] critically reviewed the use of over 16 plants
species having natural aid potential as sustainable composite coagulants. The limitations of
crude plant biomasses, as reported in the studies, and others are those impacting turbidity
and suspended solids. Hence, there is a need to further innovate these materials into
products, like eco-friendly filters and other innovative products, that could eliminate these
limitations and improve lifespan, regeneration, and large-scale applications. The materials
can be regenerated through desorption or acid /base treatment.
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Among recently studied plant biomasses, Sesame (Sesamum spp.) is an annual plant
believed to have originated in Africa, with various species also found in India, China,
and Malaysia [29]. It is used primarily for extracting oils, preparing milk-like beverages,
and extensively for producing confectionery, bakery products, and Sesame butter [30].
However, it has recently gained attention in water treatment applications [6]. Sesame seeds
have been used in the treatment of turbid surface water [31], and their other parts have
potential as sources of good coagulating materials. Other plants and plant parts, including
mongo seeds, okra, cactus, oak leaves, acorn leaves, moringa seeds, pine cones, and banana
peels, have been reported to reduce the total suspended solids, total oxygen demand, and
organic matter in water systems [26]. Therefore, this study aims to evaluate the coagulation
and disinfection potentials of plant-based biomass from wild Sesame plant materials and
to investigate their treatment performance using raw river and spring water.

Also, the plant parts selectively investigated are the leaf and the stem parts. This
choice is based on the high amount of lignocellulosic materials (cellulose, hemicellulose,
and lignin) present in the selected part. This corresponds to the functional groups such
as hydroxyl, carboxyl, and phenolic functional groups present in the materials which
provide high affinity to metals and organic pollutants [32]. Thus, the leaf and stem are more
chemically reactive and hydrophilic, giving them appreciable purification of use in water
purification in contrast to the seeds. As an addendum, the seed is reported to have a high
amount of oil and, consequently, has low wettability and poor sorption potentials [3,33].
Also, upon ashing, as similarly reported with the for the sickle bush plant, the inorganic
residue mainly comprises oxides and carbonates (Ca, K, Mg, Si, Fe, etc.) which can act as
active sites for chemical adsorption and the precipitation of pollutants [6,34].

Also, there is the choice of the targeted plant species (Sesame) as compared to a plant
such as Moringa with notable coagulant potentials due to its cationic proteins. Sesame
exhibits multifaceted potentials of adsorption and coagulation as sustainable antimicrobial
agent. Additionally, Sesame plant residues are abundant, low-cost, and environmentally
sustainable for large-scale water purification applications. Thus, the study focused on
harnessing the leaf and steam part of Sesame plant and their corresponding ash comprising
the mixture of stem and leaf as a natural agent for the treatment of water in comparison with
the conventional coagulating agent (potash alum alum). In addition, the study investigated
their antimicrobial potential via the respective evaluation of their performance for the
remediation of Eschterichia coli and the total coliform at respective treatment time.

2. Methodology
2.1. Collection of Plant Samples and Plant Preparation

The Sesame plant was collected at Xitlhelani village in the Vhembe district as de-
scribed by previous studies in Figure 1. with described geological coordinates. It was
then analysed both at the School of Agricultural Science, University of Venda, and UNISA
College of Agriculture and Environmental Science laboratory in Florida, Johannesburg, for
compositional analysis. For preparation, the plant was washed to remove foreign material
such as soil. Excessive washing was avoided to minimise leaching. The various parts were
divided and dried at room temperature for 7 days to avoid breakdown or weight loss due
to respiration [6].
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Figure 1. Location of the study area.

2.2. Preliminary Analysis of Water Samples

The river water sample was collected at the Madanzhe River, and the spring water
sample was collected from a spring along the river in Ngovhela village near Thohoyandou
as described in Figure 1. The samples were collected in sterile containers and transported to
the laboratory for further analysis. The physicochemical parameters of the water samples
were tested at the collection points using an Extech multi-metre (EC 400 Extech instru-
ments, Nashua, NH, USA) and a turbidimeter (TB 4000 instrument, Nashua, NH, USA) in
triplicate [6].

2.3. Preparation of Plant Materials

For the preparation of ash content, the mixture of stem and leaf was milled at 1000 rpm
for 5 min, and the powder was stored in a moisture-free container for ash preparation [35].
Ten grams (10 g) of ground Sesame biomass comprising the stem and leaf, respectively, was
added to a crucible. The crucible was placed in a muffle furnace (CNW, SXL-1208, Meditry
Instrument Co. Ltd., Jiangyin, China) at 500 °C for 8 h. It was cooled in a desiccator and
stored in an airtight container for further use. For the preparation of fibre material, the stem
was ground by a Wiley mill at 1000 rpm for 3 min, steam-treated, and washed with hot
distilled water to separate pigmented and other loose components of the plant, obtaining
the plant fibre material. The plant fibre was then dried at room temperature for 24 h. For
the preparation of leaf dry matter, the plant leaf materials were ground using a Maxwell
and Williams mortar and pestle. The powdered leaf sample was stored in a closed container
for water treatment analysis.
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2.4. Preparation of Alum Coagulant Stock Solution

This study used industry-grade aluminium sulphate (Al;(SO4)-18 H,O) as a test
control. One gram of alum was dissolved in 100 mL of distilled water to obtain the 1%
(10 g/L) stock solution.

2.5. Screening of Plant Materials for Water Purification and Disinfection Potential

Each plant material (ash, fibre, and leaf dry matter) was prepared and tested at
concentrations of 1-5 g/L. A volume of 10 mL of the plant material solution at each
concentration was shaken for 5 min and decanted into 90 mL of river and spring water
samples, which were further agitated for 25 min. The coagulated particles were allowed
to settle to the bottom, and results were taken after 30 min and 24 h. The supernatant
was poured through filter paper to ensure that any suspended coagulant was captured.
Following that, physicochemical and corresponding microbial analyses of the supernatants
were performed. Alum solution was used as a control at standard concentration [36].
All experimental data were carried out in triplicates to ensure its reproducibility and the
results expressed as mean =+ standard deviation (SD), and error bars represent the standard
deviation. Also, the statistical comparisons were carried out among the treatment agents
and dosages using one-way analysis of variance (ANOVA) to evaluate the significant
differences (p < 0.05) between groups.

2.6. Bacteriological Analysis of Water

Bacteriological analysis of water samples was carried out using the colony enumeration
method by the pour plating technique. This was used to determine the antibacterial
potential of the plant materials against Escherichia coli and total coliforms in the water
samples. A volume of 1 mL of raw and treated water samples was added into sterile Petri
dishes and overlayed with sterile MacConkey and Nutrient Agar. After solidification, the
Petri dishes were incubated at 37 °C for 24 h. The colonies in each plate were enumerated,
and a mean count was determined. Each sample was tested in duplicate. The antibacterial
potential was calculated and reported as the percentage of the difference between the mean
colony count of the control and treated plates [37].

3. Results and Discussion

Table 1 shows the results of the analysis of the raw river and spring water samples
before treatment. The effect of the treatment on the river water sample with different plant
materials after 30 min and 24 h is presented in Figures 2—4. There was an increase in the pH
after 30 min of adding alum across the different concentrations, which is not as expected,
considering that alum is an acidic salt. However, there was a reduction in the pH after 24 h.

Table 1. Physicochemical analysis of river and spring water samples at collection sites.

Parameters Raw River Water Raw Spring Water
pH 6.3 £0.315 48 £0.24
EC (us/cm) 230.0 £11.5 160.9 £ 8.45
Salinity (mg/L) 102.0 £5.1 76.5 £ 3.825
TDS (mg/L) 151.0 £7.77 112.6 £ 5.63
Turbidity (NTU) 114 +0.57 0.5+ 0.025

Treatment with ash, fibre, and dry leaf matter increased the pH after 30 min and after
24 h (Figure 2a,b). Although the pH of the treated river water samples with alum and
Sesame plant materials was within the limits for drinking water of 6.5-8.5 and 5.0-9.7,
respectively, the salinity of the water samples reduced with an increase in time of exposure
to plant materials and alum in Figure 2¢,d [38,39].
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Figure 2. Effect of Sesame plant materials and alum on the pH (a,b) and salinity (c,d) of river water

after 30 min and 24 h of treatment.

The highest reduction in salinity was observed in dry leaf matter after 24 h of treatment
at 3 g/L. Generally, the plant materials performed better than alum at reducing the salinity
of the water samples. All the salinity values were within the guidelines of 600-900 mg/L
and 0-200 mg/L, respectively [38,39]. There was an increase in electrical conductivity
following the treatment of the river water sample with alum and powdered leaf, but a
reduction after treatment with ash and stem fibre for 24 h in Figure 3a,b. The highest
reduction in conductivity was observed with the river water sample treated with dry leaf
after 24 h. The electric conductivity values of the raw and treated river water samples
did not fall under the guideline standards of SANS (2015) of 0-17 uL but fell under the
standards of 0-600 puL for drinking water [39]. The treatment with ash increased the amount
of total dissolved solids, which increased with an increase in concentration as described by
Figure 3c¢,d.
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Figure 3. Effect of Sesame plant materials and alum on the electrical conductivity (a,b) and TDS
(c,d) of river water after 30 min and 24 h of treatment.

Furthermore, there was a notable reduction in the total dissolved solids in the river
water sample after 24 h of treatment with fibre and dry leaf matter. There was a significant
reduction in the turbidity of water samples when treated with plant materials, Figure 4a,b.
More specifically, at 30 min (Figure 4a), the stem fibre and powdered leaf were most
effective with a significant reduction in the turbidity of the treated water from an initial
value of 11. 36 NTU to 1.57 NTU at 0.03 g and 0.035 NTU at 0.05 g amount of stem fibre.
However, at 24 hrs treatment for the same dosage, a noticeable increase in the turbidity
(3.20 NTU) was observed, similar to the stem fibre, which was 2.49, which could be due
to organic matter leaching, release, or particle re-dispersion; however, these values are
the lowest reported values after the treatment [40]. This implies that this biomass is more
effective for rapid treatment of water to be consumed within a shorter period, but not
suitable for storage over long periods, except combined with other treatments. Thus, more
reduction after 30 min of treatment than after 24 h of treatment across all the materials
except for ash treatment.
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Figure 4. Effect of Sesame plant materials and alum on the turbidity (a,b) of river water after 30 min
and 24 h of treatment.

Similarly, the effect of the treatment of the spring water sample with different
plant materials on the physicochemical properties after 30 min and 24 h is presented
in Figures 5 and 6. An increase in pH was observed for all materials compared to the
untreated Figure 5a,b. However, the values of the treated spring water with alum and the
plant materials were within WHO [38] and SANS [39] for drinking water of 6.5-8.5 and
5-9.7, respectively. As observed in the salinity value in Figure 5c,d, similarly, the treatment
with fibre for 24 h significantly increased the electric conductivity of the water sample, and
a slight increase was observed for treatment with ash and dry leaf matter, see Figure 5e,f.

The electric conductivity values did not fall under the guideline standards of SANS [39]
of 0-17 uL but fell under the WHO [38] standards of 0-600 pL for drinking water, aside
from the treatment with fibre for 24 h. There was an increase in the total dissolved solids
after treatment with fibre for 24 h in Figure 5g,h, but both the treated and untreated spring
water values fall within the WHO [38] and SANS [39] of 0-1200 ppm and 0-500 ppm,
respectively. The treatment of the spring water sample with plant materials increased the
turbidity of the water samples, Figure 6a,b. Generally, the plant materials worked better at
treating more turbid water, as applicable to the river water sample, than the spring water
sample, which is less turbid. The treatment of water with fibre and dry leaf matter induced
the highest change in physicochemical properties. There is no patterned difference in the
effect of plant materials in relation to concentration.

Different Sesame plant materials have been reported for water purification [6,20,41].
In this study, the Sesame ash, stem fibre, and powdered leaf materials were tested for their
water purification potential, as measured by physicochemical parameters including pH,
salinity, electric conductivity, total dissolved solids, and turbidity. The slight decrease in the
pH of the water sample after 24 h of treatment in comparison to the 30 min treatment with
alum can be explained as a result of hydrolysis, as alum reacts with the natural alkalinity in
water to form aluminium hydroxide floc and release hydrogen ions. This reduction in pH
agrees with the reports of the effect of alum on the alkalinity of water [12]. The increase
in the pH of the water samples after treatment with natural products, as observed in this
study, can be a result of the protein content of the samples, as explained by Fida et al. [42],
who also reported an increase in pH of water samples after treating with M. oleifera leaves
and Cicer arietinum seed extracts. According to WHO [38] and SANS [39], the desirable
pH range of drinking water is 6.5-8.5 and 5.0-9.7, respectively. While pH does not directly
affect health, it may impact the taste and acidity of water, sometimes rendering it unfit
for drinking. The pH of water samples after treatment with all materials falls within
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the regulated values, which makes the Sesame plant materials acceptably useful in the
purification process, as it does not affect the pH of the water sample.
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30 min and 24 h of treatment.

The stem fibre and powdered leaf material from the Sesame plant had effects in
reducing the salinity of the untreated river water, and the ash and stem fibre materials
were effective in reducing the electrical conductivity of the river water sample. Maurya
et al. [43] reported that banana peels, papaya seeds, and lemon seeds powders used
as natural coagulants in their study were effective for the treatment of water samples
collected from rivers, ponds, lakes, and canals in Pratapgarh District, Uttar Pradesh, India,
which agrees with the findings of this study. Electrical conductivity is a measure of a
water sample’s ability to conduct electricity and is a crucial indicator of water quality,
reflecting the presence and concentration of dissolved ions and salts. High conductivity
suggests a higher concentration of these impurities, potentially indicating some sort of
contamination [44]. The conductivity of water is a very important index to measure water
quality as it is a pointer to the presence of inorganic acids, alkali, and salt [45]. Hence,
the capacity of Sesame plant materials to reduce salinity and electrical conductivity is an
indication of their water purification potential.

Increased concentration of total dissolved solids is related to increased density of water.
The total dissolved solids parameter of water also reduces dissolved gases present in water,
thereby hampering the water quality [46]. The reduction in total dissolved solids observed
in this study agrees with the finding of Pandey et al. [46], who reported a reduction in
total dissolved solids in water samples by Moringa leaf extract (525-279 mg/L) and a
combination of Moringa and neem leaf extract (525-201 mg/L). All the materials tested
had a significant effect on the reduction in the turbidity of the river water sample. Ahmed
et al. [47] reported the effectiveness of the Sesame material in reducing the turbidity of a
water sample from 75 NTU to 2.88 NTU after treatment, which agrees with the findings
of this study. Deleegn et al. [48] also reported the water purification potential of Moringa
leaves. Rasheed [49] reported the effect of Moringa oleifera seed extracts in treating turbid
water. The coagulation of the extract for removing colloidal particles varied depending on
the initial turbidity of the water and the concentration of the added coagulant extract. In
their experiment, M. oleifera seed powder at 0.016 g/L reduced turbidity from 129.00 NTU
to 16.8 NTU (86.98%) for the Angereb and from 208.3 NTU to 33.66 NTU (83.84%) for the
Shinta River water. Alnawajha et al. [50] also reported the capacity of the water extract of
Leucaena leucocephala seeds for turbid water treatment, which agrees with the findings of
this study.
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A higher purification potential of the Sesame plant materials was observed in the
treated river water than in the spring river water. No significant treatment effect was
observed for the ash, stem fibre, and powdered leaf, considering the pH, salinity, electric
conductivity, and turbidity of spring water. However, the stem fibre slightly reduced the
total dissolved solids in the spring water sample. This difference in the treatment effect
can be linked to the nature of the water samples. Plant materials have been opined to
have lesser treatment potential with less turbid water samples [51]. River water contains
higher levels of suspended solids and other contaminants, which natural coagulants can
effectively bind to and remove, resulting in higher purification activity. On the other
hand, spring water is typically clearer with fewer suspended particles [52]. Additionally,
the observed increase in turbidity of spring water samples in this study agrees with the
finding of Ahmed [47], who explained that higher concentrations of M. oleifera seed powder
resulted in increased turbidity in water samples. A similar result was reported by Rasheed
et al. [49] for the treatment of less turbid water. Therefore, it could be opined that if tested at
lower concentrations, the Sesame plant materials may reduce the turbidity of spring water
samples. This opinion is supported by Alnawajha et al. [50], who explained that a further
increase in the dosage of coagulant does not have a significant change in the coagulation
potential of a material and that higher dosage gives an adverse effect because excessive
coagulants lead to an increase in repulsive force. Additionally, when the concentration
of a coagulant exceeds the optimum dosage, the turbidity of water increases because all
colloids have been neutralised and settled down with an optimum dosage. Thus, the excess
coagulants cause turbidity in the water as they do not interact with oppositely charged
colloidal particles [51].

Generally, the Sesame plant materials were able to improve water quality with mea-
sures of parameters including pH, salinity, electric conductivity, total dissolved solids, and
turbidity, making them potential materials in the purification of water. These crude samples
can be further processed to increase their efficiency and explored on a larger scale. Hence,
the Sesame plant materials hold promising applications in the purification and treatment
of water.

The antibacterial activity of the various materials against Escherichia coli and total col-
iforms in sampled river and spring water is presented in Figure 7a—d and e-h, respectively.
In the river water sample, fibre and ash had increasing inhibition of E. coli with an increase
in dose in Figure 7a,b. However, there was an increase in the cell number of E. coli as the
time of treatment increased for the stem fibre. Ash material had the highest inhibitory
activity against E. coli (99%) after 24 h of exposure.

In the inhibition of total coliforms, leaf dry matter had no inhibitory effect at any of
the concentrations tested. Using ash, there was 100% inhibition of total coliforms at 4 g/L
and 5 g/L after 24 h, as depicted in Figure 7c,d. Ash materials had the best inhibitory
activity on E. coli and total coliforms in the river sample. During the treatment of the spring
water sample, 30 min was the optimum time of treatment with a notable reduction in E. coli
cells during treatment with ash and fibre. The cell count, however, increased after 24 h of
treatment in Figure 7e f. Treatment of spring water with ash reduced E. coli count by 100%
after 30 min. There was also a high inhibition of total coliform by ash and fibre, up to 98%
and 99%, respectively. Generally, ash and fibre material had good E. coli and total coliform
removal activity as reflected in Figure 7g h.
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Figure 7. Percentage cell count of E. coli in river (a,b), spring water (c,d), water and percentage cell
count of total coliforms after 30 min and 24 h treatment of river (e, f), and spring water (g,h) with

Sesame plant materials and alum.
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Concerning the disinfection potential of Sesame materials against E. coli and total
coliforms in treated river and spring water samples, the ash and stem fibre materials were
effective in reducing the microbial load of both E. coli and the total coliforms in both water
samples. This finding agrees with reports in the literature. Azadirachta indica, Dolichos lablab,
and Moringa oleifera plant materials have all been reported to be effective in reducing the
cell count of E. coli and total coliforms in water samples. Okunlola et al. [36] also reported
the effect of the M. oleifera plant in eliminating bacteria in water samples. Mili et al. [29]
reported the reduction in cell count of E. coli after treatment of water with M. oleifera
(95.23%) and Boscia senegalensis seeds (85%), which agrees with the findings from this study
for the fibre and ash materials. However, the observed increase in the number of bacterial
isolates after longer exposure to plant materials in this study may be a result of regrowth of
bacteria or reactivation of dorl. mant bacteria, as well as plant material serving as a nutrient
source for coliform bacteria, allowing them to grow and reproduce [53-55].

Aziza [56] and Konkono et al. [57] reported the antibacterial effect of Sesame leaf,
stem, and fruit extracts in relation to the phytochemicals present in the plant samples. This
established that the plant materials possess phytochemicals with antibacterial potential,
responsible for the reduced cell count of E. coli and total coliforms observed. Plants are
rich in a wide variety of secondary metabolites, such as tannins, terpenoids, alkaloids,
flavonoids, etc., which have been found to have antimicrobial properties in vitro [15].
Natural coagulants have been demonstrated to possess antibacterial qualities and can be
used to purify water [33]. This study therefore established Sesame plant materials as a
potential choice for such an application towards industrial use.

4. Conclusions

Safe drinking water has become a scarce resource in many parts of the world due to
reasons like soil and water contamination, prolonged droughts, and population growth. In
the current era of water shortage, effective water treatment is essential for survival, health
advancement, and economic progress. It is also one of the most significant Sustainable
Development Goals (SDGs) that the United Nations has established to be accomplished by
2030. In this study, the Sesame plant materials were effective in reducing the pH, salinity,
electric conductivity, total dissolved solids, and turbidity of river water samples. The plant
material was also effective in reducing the microbial load of E. coli and total coliforms.
These indicate the capacity of the materials for the purification and disinfection of water.
Plant-based coagulants have been reported for water purification and disinfection and
should be harnessed as greener alternatives to water treatment. Natural coagulants exhibit
certain limitations that can hinder their industrial application, including low solubility in
water, low stability (shelf life), weak surface charge, and moderate efficiency. To increase the
efficiency of plant-based coagulants, they can be used in combination with other materials
and treatment processes, such as in biological treatment. Improved extraction method
and purification of natural coagulants will also increase their efficiency. Hence, plant-
based materials, such as those studied, hold promising potential in the purification of
water, making them useful in the quest for improved water quality towards meeting the
Sustainable Development Goals and the increasing demand for safe water by the growing
human population.
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