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Article Info ABSTRACT

Article history: Dug well water is still widely used by the community as a source of clean
water, but the quality often does not meet turbidity requirements. High turbidity

Received 16 Dec, 2025 levels can reduce water quality and increase health risks, so effective, safe, and

Revised 19 Jan, 2026 environmentally friendly water treatment efforts are needed by utilizing natural

Accepted 04 Mar, 2026 coagulants. The purpose of this study is to determine the effectiveness of the

combination of moringa seeds and leaves (Moringa oleifera) as a natural
coagulant in reducing the turbidity level of dug well water.

Keywords: The type of experimental research with a pre-test-post test research design uses
a combination dose of moringa seeds and leaves, namely 10 mg, 20 mg and 30
mg. The water sampling technique is Purposive sampling. Data analysis used
the One-Way Anova test and the LSD (Least Significant Difference) follow-up
test.

The results of the study showed that the turbidity value of dug well water in
pre-test conditions was 15.5 NTU. The reduction in cloudiness after treatment
with a dose of 10 mg had an average of 3.77 NTU (75.67%), the 20 mg dose of
2.53 NTU (83.67%), and the 30 mg dose of 3.17 NTU (79.54%). The Anova
One-Way test showed a significant difference in effectiveness between doses
of coagulants (p-value = 0.038 < 0.05). Follow-up LSD tests showed a
significant difference between the 10 mg and 20 mg doses (p-value = 0.014 <
0.05), but there was no significant difference between the 10 mg and 30 mg
doses (p-value = 0.146 > 0.05), as well as between the 20 mg and 30 mg doses
(p-value = 0.128 > 0.05). It is recommended for subsequent researchers to test
variations in stirring speed as well as other water quality parameters.

Moringa oleifera, Turbidity,
Coagulant

INTRODUCTION

Water is one of the resources that has an important role in the survival of all living things. As a major
component in the human body (about 60-70% of the body's composition), water not only supports
physiological functions such as metabolism, nutrient transport, and body temperature regulation, but also
serves as the basis for a wide range of social, economic, and ecological activities. The availability of clean
water is indispensable in various aspects of life. If the need for clean water is not met, the life of all living
things on earth, especially for humans, can be threatened. Therefore, great attention is needed in its utilization
and management. The provision of clean water to meet the needs of the community is one of the important
schemes in ensuring the basic needs of the community (Saina et al., 2024).

In Indonesia itself, dug wells are still the main source of clean water supply for residents living in
rural and urban areas. Dug wells are clean water facilities that take/utilize groundwater by digging holes in the
ground by using their hands to get water Digging wells usually utilize shallow groundwater sources (Triana &
Lilia, 2023). Dug wells as a source of clean water must be supported by structural requirements and location or
land requirements for the manufacture of dug wells. This is necessary so that the water quality of the dug well
is safe according to the rules that have been set (Badu et al., 2023).
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Overall, the properties of water are grouped into physical, biological, and chemical categories. It aims
to assess the quality of water so that it is suitable for consumption and use in a safe, hygienic manner, and
supports human health. In water treatment that meets the requirements or quality standards, one of the physical
purification parameters that must be considered is turbidity. The results of the examination of one of the water
samples from the dug well in Wumialo Village for a turbidity level of 15.5 NTU are not eligible According to
the Minister of Health Regulation No. 2 of 2023, clean water is <3 NTU (Nephelometric Turbidity Unit). The
higher the level of turbidity, the higher the risk of human infection from diseases related to the digestive
system.

One of the commonly used water treatment is the coagulation process. Coagulation is a water
treatment process using coagulants that are used to remove colloidal particles and solutes in water. Coagulants
can be classified into natural and synthetic (chemical) coagulants. The synthetic coagulants that are commonly
used are aluminum sulfate and Poly Aluminum Chloride (PAC). Chemical Coagulants have several drawbacks,
including high volume of sludge formation and high coagulant charges and can be toxic if used in high doses
(Ambami et al., 2024).

One plant that shows great potential as a natural coagulant is Moringa oleifera, or better known as
moringa. Moringa has long been known as a Miracle plant that has antimicrobial properties and the ability to
purify water (Syamsuddin & Khaer, 2023). Moringa plants can act as a natural coagulant so that they are able
to purify turbid water. In fact, moringa seed powder can be used as the fastest and simplest method to clean
dirty water. Moringa seeds have various advantages, including the process of using coagulants which is very
easy and economical, so it is considered a safer and more environmentally friendly alternative. The
effectiveness of coagulation using moringa seeds is determined by the content of solid cationic proteins with a
molecular weight of about 6.5 kdaltoz. The active substances contained in moringa seeds are Rhamnosyloxy-
Benzyl-Isothiocyanate, this active substance is able to bind particles in water (Ambami et al., 2024). Moringa
leaves can also be used to purify water because it contains nine amino acids, sucrose, D-glucose, alkaloids,
wax, Quercetin and kaempferat also rich in potassium and calcium (R Jenny et al., 2022).

Research Objectives

The purpose of this study is to determine the effectiveness of the combination of seeds and moringa
leaves (Moringa oleifera) as a natural coagulant in reducing the level of turbidity of dug well water in Wumialo
Village, Gorontalo City.

RESEARCH METHODS

This research was conducted from December 2025 to January 2026 The sampling location was in
Wumialo Village. The treatment location was at the Public Health Laboratory of Gorontalo State University
and sample testing at the Analytical Chemistry Laboratory of Gorontalo State University. The type of research
used is experiment with Research Design pre test-post test, pre test before treatment and post test after
treatment with a combination of moringa seeds and leaves coagulant at doses of 10 mg, 20 mg and 30 mg..
Sampling techniques are Purposive sampling. Data analysis using ANOVA One-Way test and Advanced test
LSD test (Least Significant Difference) to find out the difference between doses.

RESULTS
The turbidity rate of dug well water before and after being given a natural coagulant of a combination
of seeds and moringa leaves

Table 1 Analysis Results of dug well water samples on turbidity parameters

Dosage Repetition Average Quality
Parameters I 11 I Present (%) Standard <3
(mg) (NTU) NTU
Controls 15,5 15,5 15,5 15,5 Not meeting
) standards
10 mg 4.5 3,7 3,1 3,77 75,67 Not meeting
Turbidity standards
20 mg 2.8 2.5 2.3 2,53 83,67 Meet standards
30 mg 33 32 3,0 3,17 79,54 Not meeting
standards

Source: Primary Data, 2025

Based on table 1 above, the pre-treatment value on the dug well water sample at the starting point
(control) was 15.5 NTU, the results obtained did not meet the standards of the Minister of Health Regulation
No. 2 of 2023 which sets the standard for clean water quality to be <3 NTU. The highest average value after
treatment was carried out, the highest level of turbidity of dug well water occurred at a dose of 10 mg, which
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was 3.77 NTU, this result did not meet the quality standard and the lowest average value of the turbidity level
of dug well water occurred at a dose of 20 mg, which was 2.53 NTU, the results obtained met the clean water
quality standard <3 NTU. The magnitude of the decrease in the turbidity level of dug well water can be seen in
the graph below.

Kadar Kekeruhan sebelum dan sesudah perlakuan

15.5
3.77
253 3.17
. — O
Kontrol 10 mg 20 mg 30 mg

Dosis ==@=Rata-rata kekeruhan (NTU)

Source: Primary Data, 2025
Figure 1 Graph of Decrease in the Turbidity Rate of Excavated Well Water

Based on Figure 1, it shows changes in the turbidity value of dug well water before and after
treatment using a combination of natural coagulants of moringa seeds and leaves with dose variations of 10
mg, 20 mg, and 30 mg. Based on the graph, it can be seen that the initial turbidity value (control) of 15.5 NTU
experienced a significant decrease in all treatments. The 10 mg dose yielded an average turbidity value of 3.77
NTU, a 20 mg dose of 2.53 NTU, and a 30 mg dose of 3.17 NTU.

The lowest turbidity value was found at a dose of 20 mg, which indicates that this dose is the most
optimal dose in reducing turbidity of dug well water compared to other doses. This indicates that at a dose of
20 mg, the coagulation process occurs more effectively resulting in a greater reduction in turbidity.

Analysis of the difference in effectiveness of the combination of seeds and moringa leaves in reducing the
turbidity level of dug well water with doses of 10 mg, 20 mg and 30 mg
Data Normality Test

Table 2 Data Normality Test

Shapiro-Wilk
Coagulant Dosage (mg) p-value
Turbidity 10 0.843
20 0.780
30 0.637

Source: Primary Data 2025

Based on table 2 above, it is known that the results of the data normality test using the Shapiro-Wilk
test were obtained with a p-value of > 0.05 which means that the data is distributed normally.

Variance Homogeneity Test

Table 3 Variance Homogeneity Test

p-value

Homogeneity of turbidity variance 0.176

Source: Primary Data, 2025
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Based on table 3 above, it is known that the results of the variance homogeneity test using Levene's
Test Of Equality Error Variance test obtained a p-value of 0.176 > 0.05 which means that the data has the
same or homogeneous variance.

Anova One-Way Test

Table 4 Test One-Way Anova

Coagulant Dosage (mg) p-value
10

20 0.038
30

Source: Primary Data, 2025

Based on table 4, it is known that the One-Way Anova test obtained a p-value = 0.038 <0.05, so it
can be said that there is a difference between the coagulant dose groups and water turbidity. This shows that
the variation in the dose of coagulants has an influence on the effectiveness of reducing water turbidity.
Because the results showed a difference in the reduction in turbidity at each dose, it was followed by an LSD
(Least Significant Difference) test to determine the variation in the dosage of the combination of seeds and
moringa leaves that were significantly different. The results can be seen in table 4.5 below.

Table 5 LSD test (Least Significant Difference)

(I) Coagulant Dosage (mg) (J) Coagulant Dosage (mg) p-value

10 20 0.014
30 0.146

20 10 0.014
30 0.128

30 10 0.146
20 0.128

Source: Primary Data, 2025

Based on table 5 of the LSD (Least Significant Difference) test results, it is known that there is a
significant difference between the dose of 10 mg and 20 mg to the reduction of turbidity (p-value = 0.014 <
0.05). So it can be concluded that the two doses have a noticeably different effect. The mean difference showed
that a dose of 20 mg lowered turbidity more effectively than 10 mg. While there was no significant difference
between the 10 mg and 30 mg doses (p-value = 0.146 > 0.05), and between the 20 mg and 30 mg doses (p-
value = 0.128 > 0.05), the two doses were also not statistically significant.

DISCUSSION
The turbidity rate of dug well water before and after being given a natural coagulant of moringa leaf
seeds

This study was carried out to measure the level of turbidity before treatment on the dug well water
sample at the starting point (control), which is 15.5 NTU, The results obtained do not meet the requirements of
the Minister of Health Regulation No. 2 of 2023 which stipulates that the standard for clean water quality is <3
NTU (Nephelometric Turbidity Unit). The level of turbidity after being treated using a combination of natural
coagulants of seeds and moringa leaves using a dose of 10 mg in dug well water obtained a decrease of 3.77
NTU with an effectiveness of 75.67%, using a dose of 20 mg in dug well water obtained a decrease of 2.53
NTU with an effectiveness of 83.67%, and those using a dose of 30 mg in dug well water there was a decrease
of 3.17 NTU with a percentage of 79.54%. Based on the clean water quality standard according to the Minister
of Health Regulation No. 2 of 2023, the maximum limit of turbidity values for clean water is < 3 NTU. Based
on the results of this study, only the 20 mg dose met the quality standard because it produced a final turbidity
value of 2.53 NTU, while the doses of 10 mg and 30 mg were above the required standard values.

The turbidity value before treatment is very high due to the physical condition of the well which
allows the entry of pollutants from the surrounding environment. Wells are in open areas without covers, so
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soil sediment, dust, dry leaves, and organic matter can fall directly into the water. In addition, the existence of
rice fields and surrounding vegetation causes surface water runoff to bring suspended particles into the well,
especially when it rains. Other factors such as proximity to septic tanks and residential activities also have the
potential to increase the burden of pollutants through groundwater seepage. This combination of conditions
makes the physical quality of well water decrease and has an impact on the high turbidity value before the
coagulation process is carried out. This is in line with the research of Nurjanah et al., (2021) who stated that
turbidity in water is caused by the presence of suspended solids, both organic and inorganic substances.
Inorganic substances are usually in the form of weathering rocks, sand, mud, and dissolved metals. Meanwhile,
organic substances come from domestic waste disposal.

The reduction in turbidity after being given a combination of coagulant seeds and moringa leaves
showed that the material effectively acted as a natural coagulant. Moringa seeds contain cationic proteins that
are able to neutralize the negative charge of colloidal particles so that they form flocs that settle easily. This is
in line with the research of Ananda et al., (2020) which states that protein in moringa seeds plays a role

as an effective natural coagulant. Meanwhile, moringa leaves contain flavonoid compounds and
minerals that act as supporting coagulants in the particle binding process. Research by Alam et al., (2020)
states that the use of a combination of moringa plant parts provides a more stable reduction in turbidity than a
single use.

Based on the results of the study, a dose of 10 mg has the ability to reduce the turbidity of dug well
water by 75.67%, according to Nurjanah et al., (2021), When a coagulant is added to the sample and followed
by rapid stirring, the cationic proteins produced by Moringa oleifera are distributed throughout the liquid and
then interact with the negatively charged particles that cause dispersed turbidity. These interactions affect the
forces that cause the stability of the particles to be disturbed, so that they can bind to small particles to form a
deposit. This process is called coagulation. Therefore Moringa oleifera can be referred to as a coagulant.
Because this coagulant is derived from plants and without going through a synthetic process, it is also called a
natural coagulant or biocoagulant. The final result of the 10 mg dose still does not meet the quality standard
because the turbidity of the water produced is 3.77 NTU. At low doses such as 10 mg, the amount of coagulant
(cationic protein) available is not enough to neutralize the entire negative charge of suspended particles in
water. As a result, some particles remain stable and do not completely form large flocs that settle easily,
resulting in a lower turbidity reduction effectiveness. Other studies have shown that at some low doses,
Moringa's natural coagulant still does not reach the optimal amount to bind all suspended particles in raw
water, so the turbidity reduction has not been maximized.

Based on the results of the study, the 20 mg dose is the most effective dose with a percentage
reduction of 83.67% and produces a final turbidity value of 2.53 NTU, so that it meets the standard standards
for clean water quality according to the Minister of Health Regulation No. 2 of 2023 (<3 NTU). According to
Mali et al., (2022), water with a high level of turbidity requires the right dose of coagulants so that the process
of deposition of colloidal particles that cause turbidity takes place optimally. This is in line with the research of
Gustina et al., (2024) which states that the use of natural coagulants has an optimal dose point, where an excess
dose can actually reduce the efficiency of the coagulation process.

Meanwhile, the 30 mg dose showed a reduced effectiveness of 79.54%, but the final turbidity value of
3.17 NTU did not meet the clean water quality standard, and the effectiveness was lower than the 20 mg dose.
According to Mali et al., (2022) At higher concentrations, there is a decrease in the allowance because the
coagulant concentration has exceeded the optimum concentration so that deflocculation occurs which causes
the turbidity value to return.

According to Saina et al., (2024), in their research that the dose of coagulants has a great effect on
reducing turbidity by providing the right dose, the reduction in turbidity in water will be more significant. If
the coagulant is given too low, the amount of coagulant is not enough to bind the entire colloidal particles in
the water. As a result, some of the particles remain suspended and the water still appears cloudy. If the
coagulant is excessive, the system can undergo restabilization, which is a condition in which the particles
return to stability and the floc is not formed, so that the turbidity value can increase again. Thus, this study
shows that there is an optimal dose in the coagulation process using a combination of natural coagulants of
seeds and moringa leaves, where the dose of 20 mg is the most effective dose in reducing the turbidity of the
dug well water compared to the dose of 10 mg which is still less than optimal and the dose of 30 mg which
shows a decrease in effectiveness due to excess coagulant. This condition suggests that the coagulation process
does not necessarily increase with the addition of doses, but has a certain maximum point determined by the
balance between the amount of coagulants and the concentration of suspended particles in the water.

Analysis of the difference in effectiveness of the combination of seeds and moringa leaves in reducing the
turbidity level of dug well water with doses of 10 mg, 20 mg and 30 mg

Based on the results of the study, there was a difference in the combined dose of moringa seeds and
leaves of 10 mg, 20 mg and 30 mg to the level of turbidity. Where the results of the examination show that the
dose of 20 mg is proven to be the most effective in reducing the turbidity level of dug well water.
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Based on the results of data analysis, it showed that there was a difference in effectiveness between
the doses of 10 mg, 20 mg, and 30 mg (p-value = 0.038). A p-value of < 0.05 indicates that there is a difference
in the effectiveness of reducing turbidity between the three doses. The results of the test explained that the dose
variation had a noticeable effect on the effectiveness of reducing turbidity, but did not indicate which doses
differed from each other. Therefore, follow-up analysis through Post Hoc tests to determine which groups
provide meaningful differences.

The results of the Post Hoc LSD analysis showed that there was a significant difference between the
dose of 10 mg and 20 mg, indicated by a significance value of 0.014 (p-value < 0.05). The results showed that
the 20 mg dose resulted in a noticeably different reduction in turbidity compared to the 10 mg dose.
Meanwhile, the comparison between the dose of 10 mg and 30 mg had a significance value of 0.146 (p-value >
0.05) and the comparison between the dose of 20 mg and 30 mg had a significance value of 0.128 (p-value >
0.05). These two values are greater than 0.05, so there is no significant difference between the two pairs.

At a low dose of 10 mg, the amount of coagulant given has not been able to neutralize all colloidal
particles that cause turbidity, so the reduction in turbidity is not optimal. At the optimum dose of 20 mg, the
positively charged protein from moringa seeds and leaves works more effectively in binding to negatively
charged colloidal particles so that stable and easily settle flocs are formed. Meanwhile, at higher doses such as
30 mg, there is a condition where the particles can be restabilized due to excess coagulants, so that the decrease
in turbidity does not increase significantly, and even tends to be lower than the optimal dose. According to
research by Alam et al., (2020) and Gustina et al., (2024) it is also mentioned that the use of natural coagulants
has an optimal dosing point, where excessive dose increases do not necessarily increase the effectiveness of
turbidity reduction.

The results of this study confirm that the variation in coagulant dose plays an important role in
determining the success of the process of reducing the turbidity of dug well water. Statistical analysis supports
that the acquisition of a p-value of < 0.05 indicates a difference in effectiveness between the three dose groups.
Further analysis through the LSD test reinforces the interpretation that the 20 mg dose is the most effective
dose because it shows a significant difference to low doses, as well as meeting water quality standards.
Therefore, the use of natural coagulants in combination with moringa seeds and leaves with the right dosage
has the potential to be a simple technological alternative to improve people's water quality.

CONCLUSION

Based on the results of the research that has been carried out, it can be concluded that the turbidity
value before treatment is 15.5 NTU, this value does not meet the standard standards for clean water quality
according to the Minister of Health Regulation No. 2 of 2023 (< 3 NTU). The turbidity value after being given
a combination of coagulant treatment of seeds and moringa leaves was only a dose of 20 mg which met the
clean water quality standard resulting in a final turbidity value of 2.53 NTU.

The results of Anova's One-Way statistical test showed a significant difference in effectiveness
between the three doses of coagulants (p-value = 0.038 < 0.05). This suggests that variation in coagulant
dosage has an effect on reducing turbidity. The results of the Post Hoc LSD follow-up test showed that there
was a significant difference between the 10 mg and 20 mg doses with a value of 0.014 (p-value < 0.05), while
between the doses of 10 mg and 30 mg with a value of 0.146 (p-value > 0.05) and 20 mg and 30 mg with a
value of 0.128 (p-value > 0.05) there was no significant difference between the two pairs of the group. These
findings confirm that a dose of 20 mg is the optimal dose in the coagulation process using a natural coagulant
combination of seeds and moringa leaves.

SUGGESTIONS

For the public, it is recommended to use moringa seed powder and leaves as natural coagulants to
reduce the level of turbidity in the water of dug wells because the material is easy to obtain and
environmentally friendly.

For the next researcher, it is recommended to add other parameters such as pH, TDS, TSS, as well as
chemical and microbiological parameters in order to obtain a more comprehensive picture of water quality. In
addition, the next researcher also needs to consider testing variations in stirring speed to see its effect on the
floc formation process and the effectiveness of reducing turbidity.

REFERENCES

Adeko, R., Mualim & Octafia, M. 2019. The Effect of Winged Seed Powder as a Coagulant on Reducing
Turbidity in the Water of the Dig Well in Rawa Makmur Village. Journal Of Nursing And Public
Health, 7(2), 51-55.

Agustina, N., Chandra, C & Aquarista, M. F. 2021. Swamp water quality to the complaints of the village
community. Journal of Health, 12.

IJHESS, Vol. 8, No. 2, April 2026, pp. 1169~1176



ISSN: 2685-6689 ] 1175

Alam, M. W., Pandey, P., Khan, F. & Souayeh, B. 2020. Study To Investigate The Potential Of Combined
Extract Of Leaves And Seeds Of Moringa Oleifera In Groundwater Purification. Environmental
Research And Public Health.

Ambami, A. R., Rangga, M. & Sururi. 2024. Effectiveness of Moringa Seeds as a Biocoagulant : A Literature
Study. L, 777-782.

Ananda, E., & Sahani, W. 2020. The effectiveness of moringa seeds in reducing turbidity and total dissolved
solids in water.

Aras, N. R. M. 2021. Effectiveness of Moringa Seeds (Moringa Oleifera L.) As A Biocoagulant In Reducing
Liquid Waste Pollution In The Soft Drink Industry The Effectiveness Of Moringa Oleifera L . Seeds
As A Biocoagulant In Reducing Liquid Waste Of The Soft Drink Industry. X(1), 42-52.

Ariyatun, Hingrum, P., Musyarofah & Inayah, N. 2018. Analysis of the effectiveness of moringa seeds and
leaves (Moringa oleifer) for water purification. Walisongo Journal Of Chemistry, 1(2), 60—65.

Badu, R. R, Palilati, A. H & Sahabir, B. C. 2023. The water treatment of the dug well uses a filter with
activated carbon to reduce the pH and Tds parameters. V(2), 45-53.

Bekliu, N., Maubana, W. M., Lipikuni, H. F & Boimau, Y. 2025. Analysis of groundwater quality based on
physical and chemical parameters around Lai-lai Bisi Kopan Beach (llbk) Kupang City. 5(2), 439—
442.

Christi, R., Maharani, W. & Lusno, M. F. D. 2025. Analysis of the level of pollution of household drinking
water facilities based on the data of the 2020 Environmental Health Inspection in Indonesia. 5(2),
1021-1028.

Egriska, M. T., Asrial & Messakh, J. J. 2024. The use of a simple water filter from moringa seeds on the water
quality of the excavated well for rural drinking water needs in the district. Batakarang Journal, 5(1),
32-38.

Fadila, W. A., Sudarti & Yushardi. 2023. The Problem of Surface Water Quality as a Source of Life in
Maintaining Environmental Sustainability. Optics: Journal of Physics Education, 7(2), 419-427.

Febrianti, M., Pramitasari, N. & Kartini, A. M. 2023. The optimal coagulant dose in the flocculation
coagulation process uses hanjeli seed powder coagulant to reduce turbidity. That is why I am so proud
of you, and I am so proud of you.

Gustina, M., Adeko, R. & Mardiana, W. 2024. The effectiveness of moringa seed powder (Moringa oleifera) as
a natural coagulant to reduce turbidity in the water of residents' dug wells. Journal of Rafflesia
Partners, 16.

Handriyani, K. A. T. S., Habibah, N & Dhyanaputri, I. G. A. S. 2020. Analysis of lead (Pb) levels in dug well
water in the area of the Banjar Suwung Batan Kendal Waste Disposal Area, South Denpasar. Journal
of Science and Technology, 9(1), 68-75.

Harahap, L. A., Sirait, R., Lubis, R. & Air, P. 2023. The Effectiveness of Moringa Seeds in the Coagulation
Process for Reducing Turbidity, Metals (Fe), and Organic Substances (Kmno4). 8(2), 66—69.

Harun, F. Z., Rahmawati, F. K & Umadji, N. I. R. 2025. Analysis of turbidity parameters in the raw water
treatment system in Gorontalo City. 3, 1-4.

Irwan. 2021. Community Health Sciences. Zahir Publishing.

Khatimah, A. H & Az-Zahra, A. K. K. 2024. Combination of Moringa Seed Extract (Moringa oleipera) and
Banana Peel (Musa acuminata x Balbiana) as a water bioadsorbent containing Pb solution and Cd
solution. September, 736-747.

Kusniwati, E., Sari Kurnia, D & Putri Karenina, M. 2023. The use of rice husks as activated carbon to reduce
the levels of Ph, turbidity, tss, and tds. 2(10), 4183—4198.

Labado, N & Wulandari, R. A. 2022. The Relationship between Drinking Water Sources and the Incidence of
Diarrhea in Gorontalo Province. Journal of Medicine Hutama, 03(04), 2837-2847.

Lusi, R., Hasan Husain, M & Manek Hale, A. 2023. Water Quality of Riverside Excavated Wells in Belu
Regency. Journal of Geography, 19, 250-259.

Mahmud, M., Womtami, R., Husnan, R & Saleh, K. 2023. Evaluation of the physical, chemical and
microbiological parameters of drilled well water as a source of clean water in the Solaria Housing
Complex, Gorontalo City. 11(1).

Mali, M. 1., Koloa, M. M & Tea, M. T. D. 2022. The use of local plants of moringa seeds (Moringa oleifera) as
biocoagulants in the process of purifying spring water in Maurisu Village, North Central Timor
Regency. 5(2622), 30-33.

Marhaeni Sutji, L. 2021. Moringa leaves (Moringa oleifera) as a source of functional food and antioxidants.
Journal of Agriscience, 13(2), 40-53.

Rain, F. 2024. The use of aloe vera as a coagulant. Chemical Engineering Journal Storage, 1(April), 53-62.

Nakoe, M. R., Ahmad, Z. F & Arsad, N. 2024. The use of cassava peel waste as a natural absorbent to reduce
iron (Fe) levels in well water. Also Read: 3, 48—53.

Nurjanah, F. Y., Syakbanah, N. L & Wicaksono, R. R. 2021. Biocoagulant Treatment of Moringa Seed Powder
(Moringa Oleipera) as a Groundwater Purification in Tunggunjagir Lamongan Village. 93-98.




ISSN: 2685-6689 a 1176

Pakaya Riska, M. 2013. Description of the water quality of the dug well in Hamlet III, Pulubala Village,
Pulubala District, Gorontalo Regency.

Pamabel, A. A & Amin, M. 2024. To reduce turbidity in the water of the excavated well in Sungai Selincah
Village, Palembang City, The Effectiveness Of Pineapple Peel Powder As A Biocoagulant In
Reducing The Turbidity Of Dugwell Water At Sungai Selincah Village, Palembang City. 4(1), 1-6.

Pandey, P., Pandey, Jyoti, Sharma & Shikha. 2020. Elucidation Of The Potential Of Moringa Oleifera Leaves
Extract As A Novel Alternate To The Chemical Coagulant In Water Treatment Process. Water
Environment Research, 92(7).

Pratiwi, A. A., Masthura & Husnah, M. 2023. Use of Moringa Seeds ( Moringa Oleifera L . ) and tamarind
seeds through coagulation and flocculation processes. 9(1), 55—60.

Puspitarini, R & Ismawati, R. 2022. Raw Water Quality for Refillable Water Drinking Water Depot (Case
Study at Angke Tambora Refillable Drinking Water Depot). Journal of Environmental Engineering 1,
1-7.

R, Jenny, G., Indrawati, R & Salim, M. 2022. Counseling on the use of moringa leaves (Moringa oleifera) and
PAC (Poly Aluminum Chloride) in lowering organic substances in peat water. pp. 4(01), 78—82.

Rohim, A., Azhari, M. & Putro, D. S. 2024. The use of moringa plants (Moringa oleifera) as a natural
coagulant for peat water treatment. 2(2), 46—53.

Rozi, F., Irma & Maulidiya, D. 2022. Analysis of Inflation Changes in Several Major Cities in Indonesia Using
the Kruskal-Wallis Test. Journal of Statistics, University of Jambi, 1(2), 103—115.

Saina, A. A., Elyanovianti & Lukman, M. 2024. The Effectiveness of Moringa Seeds (Moringa Oleifer) in
Reducing the Level of Turbidity and Iron (Fe) Content in the Water of the Excavated Well in Antang
Village, Makassar City. Tambusai Health Journal, 5, 5479-5485.

Sari, M., Alhamda, S & Herawati, N. 2021. Analysis of the physical and bacteriological quality (e-coli) of dug
well water in Jorong Koto, Kaciak, Kanagrian Magek, Magek District. 16(2), 69—78.

Sejahtera, A.  2025. Moringa trees, trees with a myriad of health  benefits.
Https://Agrotanisejahtera.Co.1d/2025/03/08/Pohon-Kelor-Penjelasan-Terlengkap-Yang-Perlu-Anda-
Tahu/

Simanjuntak, S., Zai, E. O & Tampubolon, M. H. 2021. Analysis of Clean Water Needs in Medan City, North
Sumatra. 2(2), 186-204.

Sugiyono, P. D. 2023. Quantitative, qualitative, and R&D research methods.

Susanto, H. 2004. Reducing Detergent Concentration In Drinking Water Using Horse Radish Seed (Moringa
Oleifera). Consider using the three paragraphs beginning with, "Consider using the three paragraphs
beginning with, 'Consider using the three paragraphs beginning with, 'Consider using the three

Syafarida, U. Y., Jati, D. R. & Sulastri, A. 2022. Analysis of the Relationship between Excavated Well
Construction and Environmental Sanitation on the Number of Coliform Bacteria in Excavated Well
Water (Case Study: Pal IX Village, Sungai Kakap District). Journal of Environmental Science, 20(3),
437-444. Https://Doi.Org/10.14710/Ji1.20.3.437-444

Syahrul, G., Kadaria, U & Nugrahaeni, P. W. 2025. Peat water treatment using complete treatment in the Putat
River, Pontianak City. Journal of Wetland Environmental Technology, 13(1), 150—158.

Syamsuddin, A & Khaer, A. 2023. The effectiveness of Moringa Seed Powder (Moringa Oleipera) as a
disinfectant in lowering Mpn Coliform in water.

Triana, T & Lilia, D. 2023. Media Information on the relationship between physical condition and sanitation of
excavated wells to the presence of coliform bacteria in excavated well water. 19, 56—66.

Widodo, L. U., Donoriyanto, D. S & Siswanto. 2021. Coagulation and Flocculation Process Using Moringa
Oleifera Seeds for Water Purification. Journal of Chemical Engineering Abdimas, 02(1), 1-5.
Wiranda, N. S., Study, P., Physics, P. & Bias, I. 2019. Study of Bias Index To Turbid Water Using The Parallel

Plan Method Assessment Of Bias Index To Fake Water Using The. 1(1).

Yansyah, E. J., Uji, A.,, D. A. N. E,, Yansyah, E. J., Marita, Y. & Sarwoko, S. 2025. Analysis of
Bacteriological Tests of Totalcolifrom and E.coli on the Quality of Spring Sources. 14(02), 130—136.

Zaman, N., Nasution Hidayah, N., Susilawaty Andi, I., Sitorus, E., Mohamad, E., Rodhiyah, Z., Syam Amin,
M., Murtini, S., Ibnu, R., Tangio S, J., Rudiansyah & Haryanti, S. 2023. Water Quality Management.
Our Writing Foundation.

IJHESS, Vol. 8, No. 2, April 2026, pp. 1169~1176



