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ABSTRACT

The increasing prevalence of antibiotic resistance has underscored the urgent need for
alternative antimicrobial therapies. This study investigated the antimicrobial efficacy of
Eleusine indica, a traditionally used medicinal plant, against Escherichia coli and
Staphylococcus aureus. This research aimed to assess the antimicrobial properties of E.
indica extracts at different concentrations (50%, 70%, and 100%) and compare their
effectiveness with conventional antibiotics. The study utilized a laboratory-based
experimental design, measuring the inhibition zones to evaluate the plant extracts'
microbial activity. Results showed that tetracycline exhibited the most potent antimicrobial
activity, with significant inhibition zones observed against both bacterial strains. Among
the E. indica extracts, the stem extract exhibited moderate antimicrobial effects, especially
at the 100% concentration, where it demonstrated an 11 mm inhibition zone against E. coli
and 2 mm against S. aureus. However, higher concentrations (70%) of the plant extracts
were less effective, indicating that further optimization in extraction techniques is
necessary. The findings suggest that E. indica has promising potential as an alternative
antimicrobial agent. Further research is required to isolate and identify the specific
bioactive compounds responsible for these effects and evaluate their safety and toxicity

profiles for potential pharmaceutical development.

Keywords: antimicrobial agents, antibiotic resistance, medicinal plants, plant extracts,
traditional medicine
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INTRODUCTION

Background of the Study

The botanical name of Eleusine indica, commonly known as goosegrass, is a
widespread perennial herb found in tropical and subtropical regions worldwide. This plant
has been historically utilized in traditional medicine for various ailments, including
respiratory issues, fever, and gastrointestinal disorders (Amin et al., 2020). With its
significant prevalence, E. indica has been highly prized in many cultures for its medicinal
uses, including its antimicrobial, anti-inflammatory, and antioxidant activities, which have
made it well-known as a treatment for several ailments (Ibrahim et al., 2021; Rathinavel et
al., 2020).

Despite its widespread application in traditional medicine, scientific evidence to
justify these assertions is still limited, and the disconnect between ancient knowledge and
contemporary pharmacological proof continues to present a challenge for incorporating
this plant into modern therapeutic regimes (Ali et al., 2020). Recent studies have
highlighted the presence of bioactive compounds like flavonoids, alkaloids, and phenolic
acids in E. indica, which are thought to contribute to its antimicrobial properties,
specifically in combating pathogenic bacteria such as Escherichia coli and Staphylococcus
aureus (Abbas et al., 2020; Yusuf et al., 2020). However, further research is needed to
elucidate the precise mechanisms behind its antimicrobial activity and explore its full
potential as a natural alternative in treating bacterial infections (Santos et al., 2020).

The roots, stems, and leaves of E. indica all contribute to its therapeutic potential,

though their comparative efficacy in treating bacterial infections remains less understood.



While E. indica has shown promise in traditional medicine as a remedy for various
conditions—including asthma, urinary tract infections, and flu symptoms—there is still a
need for scientific validation of its effectiveness and the specific mechanisms by which its
different parts (roots, stems, and leaves) exert antimicrobial effects against E. coli and S.
aureus (Patel et al., 2020). More studies comparing the antimicrobial properties of these
plant parts may give helpful information on how to best use E. indica as a natural substitute
in the fight against bacterial infections. Yet, much must be discovered to fully realize this
plant's clinical potential and therapeutic value in contemporary medicine.

Eleusine indica's therapeutic applications are not limited to Southeast Asia alone,
where it has been a drug of very long standing used to treat a variety of conditions. In other
tropical regions, including Africa, India, and Latin America, E. indica is also an integral
part of traditional medicine. In South India, for example, it is commonly used to treat
respiratory disorders, gastrointestinal issues, and skin infections (Suresh & Selvamani,
2020).

Additionally, while FEleusine indica is widely used in developing countries,
particularly in the Philippines, for treating a variety of common ailments such as infections,
and inflammation, and even as a potential anticancer agent, there is a noticeable lack of
rigorous clinical studies to validate these claims (Nas et al., 2020). This research will play
a crucial role in bridging the knowledge gap between traditional use and modern scientific
understanding, potentially paving the way for the plant's inclusion in modern

pharmacological practices.



Objectives of the Study

The general objective of this study was to evaluate the antimicrobial effects of the
Eleusine indica’s roots, stems, and leaves against Escherichia coli and Staphylococcus
aureus. Specifically, it aimed to determine which part—root, stem, or leaves—exhibited

the most potent antimicrobial activity when extracted using ethanol at three different

concentrations: 100%, 70%, and 50%.

Significance of the Study

This study held significant value as it provided insights into natural, plant-based
antimicrobial agents against Escherichia coli and Staphylococcus aureus and presented
potential alternative treatments or preventive measures for bacterial infections. Through an
examination of the antimicrobial activity of Eleusine indica, the research filled the gap
between conventional knowledge and scientific use, paving the way for innovative

approaches in fighting bacterial infections from natural resources.

Scope and Delimitation

The study was conducted from December 2024 to April 2025, focusing on the
antimicrobial activity of each plant part of Eleusine indica specifically against Escherichia
coli (E. coli) and Staphylococcus aureus (S. aureus). The study was limited to E. coli and
S. aureus and does not include an assessment of the plant’s effects on other bacterial strains,
which may restrict the generalizability of the findings to other organisms. Additionally, the
study was limited to using ethanol as the sole solvent at concentrations of 100%, 70%, and

50% to evaluate its effectiveness.



MATERIALS AND METHODS

Research Design

This study employed an experimental research design to investigate the medicinal
uses of Eleusine indica. The quantitative component included laboratory-based analyses
which is the antimicrobial testing, to assess the plant's efficacy against the pathogens
Escherichia coli and Staphylococcus aureus. Descriptive statistics was employed to

determine relationships between specific compounds and their medicinal activities.

Research Setting

The study was conducted in Misamis University laboratories, the College of
Medical Technology and at the Department of Natural Science and the plant collection was
done in Barangay Aguada, Ozamiz City, located in the province of Misamis Occidental,
Northern Mindanao, Philippines. Ozamiz City is famous for its rich biodiversity and
diverse flora, making it an ideal location for ecological and botanical studies. The area is
characterized by favorable climate and soil conditions, which support a wide variety of

native and cultivated plant species.

Plant Materials and Extract Preparation

Mature, green leaves of Eleusine indica were identified and collected from the
botanical site in Barangay Aguada, Ozamiz City (Figure A). Following the authentication
of the plant species, the specimens were stored at room temperature to preserve their
integrity. The collected plant material was thoroughly washed with distilled water to

remove impurities, then cut into small, uniform pieces. The plant parts were air-dried in



the shade for a period of four weeks to ensure that moisture content is minimized without
compromising the integrity of the phytochemicals. Once dried, the plant material was
finely ground into a powder using an electric grinder to increase surface area for extraction

(Magadelin et al., 2023).

Figure A. Goosegrass (Eleusine indica) collected from the sites

A 100g sample of the powdered plant material was placed in a conical flask, and
maceration was carried out using 500 mL of a chosen solvent. The mixture was stirred at
intervals and left to macerate at room temperature for 72 hours. Maceration is a process
that helps break down plant cell walls, making it easier for soluble bioactive compounds to
be released (Handa et al., 2008). After maceration, the solution was filtered, and the
obtained supernatant was dried and concentrated using a rotary evaporator at low pressure
under a temperature of 50°C. This step ensured the efficient recovery of the plant's

bioactive constituents for subsequent analysis (Figure B).
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Figure B. Schematic diagram of the study

This diagram depicts the extraction and analysis of the antibacterial properties from
plant sources. The procedure includes collecting, washing, drying, powdering, macerating,
filtering, and concentrating the filtrate and the extract were used for determining its

antibacterial properties.

Antimicrobial Activity

The increasing prevalence of antibiotic resistance underscores the importance of
exploring alternative antimicrobial agents derived from natural sources. Plant-based
antimicrobials, such as those from FEleusine indica, offer a sustainable and effective
alternative to synthetic antibiotics, reducing the risk of resistance and minimizing adverse
side effects. These natural compounds also hold potential for future applications in

healthcare and pharmaceutical development (Borges et al., 2015).



The antimicrobial activity of Eleusine indica extracts was assessed using the disc
diffusion method. To prepare the medium, 38 g of Mueller-Hinton Agar (Hi-Media) was
dissolved in 1,000 mL of distilled water and sterilized by autoclaving at 121°C for 15
minutes under 15 pounds of pressure (pH 7.3). After cooling and mixing thoroughly, the
medium was poured into sterile petri plates (25 mL/plate) and allowed to solidify (CLSI,

2023).

Pathogenic bacterial culture of Escherichia coli and Staphylococcus aureus were
uniformly swabbed onto the prepared plates. Sterile filter paper discs were then loaded with
25 uL, 50 pL, and 75 pL of the plant extract and placed on the agar surface. The plates
were incubated at 37°C for 24 hours to allow bacterial growth and interaction with the plant

extracts.

After incubation, the inhibition zones surrounding the discs were measured in
millimeters using a transparent ruler. The antimicrobial activity was then ranked according
to the size of the inhibition zones. Any zone of inhibition with a size of more than 11 mm
was deemed to be sensitive, whereas any zone measuring between 8 and 10 mm was
regarded as moderate. Finally, a zone of inhibition of less than 7 mm was regarded as

resistant.

The absence of an inhibition zone indicated no detectable antimicrobial activity
(Kohner et al., 1994; Mathabe et al., 2006; Assam et al., 2010). These results provided
insights into the antimicrobial potential of Eleusine indica and its efficacy against clinically

relevant pathogens.



Biosafety, Biosecurity, and Biowaste Management

Since the research involved Biosafety Level 2 (BSL-2) organisms, standard
precautions were implemented, including the use of personal protective equipment (PPE)
such as lab gowns, gloves, face masks, and eyewear. All microbial handling was performed
inside a biosafety cabinet, with strict hand hygiene and surface decontamination using 70%
ethanol before and after procedures. To maintain biosecurity, access to the laboratory was
restricted to authorized personnel, and bacterial cultures were securely stored and properly
labeled. Accurate records of microbial inventories and activities were maintained. For
biowaste management, infectious materials such as bacterial cultures, contaminated plant
parts, and used consumables were collected in biohazard bags, disinfected, and autoclaved
at 121°C for 15-20 minutes before disposal. Liquid waste was treated with 10% sodium
hypochlorite for at least 30 minutes prior to disposal. Non-infectious plant waste was
segregated and discarded according to local waste management protocols (World Health
Organization, 2004; Centers for Disease Control and Prevention, 2020; Department of

Health, 2017).



RESULTS AND DISCUSSION

Antimicrobial Effects of Goosegrass Parts Against Escherichia coli at Different

Concentrations

Eleusine indica extracts exhibited more notable antimicrobial activity against
Escherichia coli (E. coli), a gram-negative bacterium, particularly at higher concentrations.
At the 100% concentration, the stem extract demonstrated a 11mm inhibition zone,
highlighting its significant potential against E. coli, which is known for its resilience due
to its outer membrane (Table 1). The ability of E. indica to inhibit E. coli growth is
promising, especially given the structural challenges presented by the outer membrane of
gram-negative bacteria. This suggests that the bioactive compounds in E. indica,

particularly in the stem extract, may be capable of overcoming these bacterial defenses.

The root extract, like the stem, showed dose-dependent antimicrobial activity
against E. coli. At lower concentrations (50% and 70%), the inhibition zones were small (1
mm). However, at the 100% concentration, the inhibition zone increased to 5 mm, further
supporting the idea that concentration plays a critical role in the plant’s antimicrobial
efficacy. The leaf extract again failed to show significant antimicrobial activity against E.
coli, reinforcing the observation made with S. aureus that the leaf may not be a primary

source of antimicrobial compounds in E. indica (Figure 1).
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Figure 1. E. coli results in different concentrations

These results suggest that the stem and root extracts of E. indica contain bioactive
compounds such as flavonoids, alkaloids, and terpenoids, which are known to have

antimicrobial properties (Sukor et al., 2023).

Antimicrobial Effects of Goosegrass Parts Against Staphylococcus aureus at Different

Concentrations

The experimental results show that Eleusine indica stem and root extracts exhibit
moderate antimicrobial activity against Staphylococcus aureus (S. aureus), a gram-positive
bacterium (Table 1). At the highest concentration (100%), the stem extract showed a 2 mm
inhibition zone, indicating that the stem of E. indica may contain antimicrobial properties,
albeit at a lower potency compared to conventional antibiotics such as tetracycline, which
showed a considerably larger inhibition zone. This suggests that while the stem extract

holds promise as an antimicrobial agent, its effectiveness may be limited when compared
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to synthetic antibiotics. The root extract exhibited a more pronounced dose-dependent
antimicrobial activity, with the 100% concentration showing a 5 mm inhibition zone
against S. aureus (Figure 2). This supports the hypothesis that concentration is a significant
factor influencing the antimicrobial efficacy of plant extracts, with higher concentrations

containing more bioactive compounds capable of inhibiting bacterial growth.
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Figure 2. S. aureus results in different concentrations

11



Table 1. Inhibitory Effects on E. coli and S. aureus under different concentrations

BACTERIAL  EXTRACT TYPE CONCENTRATIONS ZONE OF BACTERIAL  EXTRACTTYPE CONCENTRATIONS ZONE OF

STRAIN INHIBITION ~ STRAIN INHIBITION

AK 100% 7 mm TE 100% 12 mm

(Amikacin) (Tetracycline)
E 100% 0 mm E 100% 4 mm

(Erythromycin) (Erythromycin)

AM 100% 10 mm AM 100% 0 mm

(Ampicillin) (Ampicillin)
TE 100% 12 mm RA 100% 1 mm

(Tetracycline) (Rifampicin)
P 100% 0 mm P 100% 0 mm

(Penicillin) (Penicillin)

Root Extract 100% 8 mm Root Extract 100% I mm
E. coli Root Extract 70% 5 mm S. aureus Root Extract 70% 1 mm
Root Extract 50% 8 mm Root Extract 50% 1 mm
Stem Extract 100% 11 mm Stem Extract 100% 2 mm
Stem Extract 70% 2 mm Stem Extract 70% 1 mm
Stem Extract 50% 11 mm Stem Extract 50% 2 mm
Leaf Extract 100% 8 mm Leaf Extract 100% 0 mm
Leaf Extract 70% 1 mm Leaf Extract 70% 1 mm
Leaf Extract 50% 8 mm Leaf Extract 50% 0 mm

The antimicrobial activity seen in the stem and root extracts of E. indica can be
attributed to the secondary metabolites flavonoids, alkaloids, and terpenoids. These
substances have been shown in various studies to possess antibacterial, antifungal, and anti-
inflammatory activities (Sukor et al., 2023; Kamu et al., 2025). The results from this study
confirm these findings since the stem and root extracts were found to show high
antimicrobial activity, especially when concentrated. The dose-dependent antimicrobial
effects observed further suggest that higher concentrations of E. indica extracts release
larger quantities of bioactive compounds, thereby enhancing their antimicrobial

effectiveness.
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The differences in antimicrobial activity observed against S. aureus and E. coli are
likely due to the structural differences between gram-positive and gram-negative bacteria.
Gram-negative bacteria like E. coli possess an outer membrane that acts as a barrier to
many antimicrobial agents, which may explain their inherent resistance to many traditional
antibiotics. The ability of E. indica extracts, particularly the stem extract, to inhibit E. coli
growth despite this defense mechanism suggests that its bioactive compounds can penetrate
this outer membrane and disrupting bacterial processes. This is particularly promising, as
gram-negative bacteria are often more difficult to treat with conventional antibiotics due to
their more robust resistance mechanisms (Kamu et al., 2025).

The findings from this study have significant implications for the future use of E.
indica as a natural antimicrobial agent. The global rise of antibiotic resistance has made
the search for alternative antimicrobial therapies more urgent, and plant-based
antimicrobials like E. indica offer a promising solution. The stem and root extracts of E.
indica show significant potential in combating both gram-positive (S. aureus) and gram-
negative (E. coli) bacterial infections, particularly at higher concentrations. This suggests
that E. indica could be developed as a viable natural alternative to synthetic antibiotics,
especially in areas where antibiotics are either ineffective or inaccessible due to rising

resistance (Kamu et al., 2025).
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CONCLUSION AND RECOMMENDATIONS

This study has successfully demonstrated that Eleusine indica possessed
antimicrobial activity, particularly in its stem and root extracts. Higher concentrations of
the stem extract exhibited moderate antibacterial effects against both Escherichia coli and
Staphylococcus aureus, with a more pronounced inhibition observed against E. coli. The
leaf extract showed no antimicrobial activity. Additionally, the antimicrobial effect of E.
indica was found to be concentration-dependent, with higher concentrations producing

larger inhibition zones.

Future researchers are encouraged to further explore the antimicrobial potential of
E. indica. A detailed phytochemical analysis of its stem and root extracts is recommended
to identify the bioactive compounds responsible for its effects. Studies should also
investigate its molecular mechanisms, potential synergy with antibiotics, and optimize
extraction methods to enhance potency. In vivo studies and clinical trials are needed to
confirm its safety, efficacy, and proper dosage. Lastly, future research should explore E.
indica’s other medicinal properties, such as its anti-inflammatory, antioxidant, and

cytotoxic activities, for broader therapeutic use.

14



LITERATURE CITED

Abbas, A., Khan, M. A., Hussain, M., & Abbas, M. (2020). Phytochemical analysis and
antimicrobial potential of Eleusine indica (L.) Gaertn against human pathogenic
bacteria. Journal of Applied Biology & Biotechnology, 8(5), 50-56.

https://doi.org/10.7324/JABB.2020.80507

Adoho, A. C. C., Zinsou, F. T. A., Olounladé¢, P., Azando, E. B. V., Hounzangbé-Adoté, M.

S., & Gbangboché, A. B. (2021). Review of the literature of Eleusine indica:

Phytochemical, toxicity, pharmacological, and zootechnical studies. Journal
of Pharmacognosy and Phytochemistry. Retrieved from
https://consensus.app/papers/review-literature-eleusine indica-toxicity-

studieadoho/025a8ddb97e958d6a6ec0c68b56678ad

Ali, Z., Abbasi, B. H., & Khan, M. A. (2020). Bridging traditional knowledge and modern
pharmacology: A review of Eleusine indica (L.) Gaertn and its therapeutic potential.
Journal of Ethnopharmacology, 249, 112404.

https://do1.org/10.1016/5.jep.2019.112404

Ameh, G. L., & Onuh, E. (2020). Phytoremediation of copper and nickel contaminated soil
using Eleusine indica. International Journal of Plant and Soil Science, 31(5), 1-8.
Retrieved from https://consensus.app/papers/phytoremediation-copper-

nickel-contaminated-soil using-ameh/63342e65bd1052a2832744a103762506

15


https://consensus.app/papers/review-literature-eleusine

Amin, M., Ahmad, S., Begum, S., & Malik, A. (2020). Phytochemical and pharmacological
properties of Eleusine indica (L.) Gaertn: A review. Journal of Ethnopharmacology,

253, 112642. https://doi.org/10.1016/j jep.2020.112642

Ansari, S. H. (2006). Essentials of pharmacognosy, Birla publications, New Delhi, Ist

Edition, 357-359, 588-590.

Archana P, Samatha T, Mahitha B, Chamundeswari NR. Preliminary phytochemical
screening from leaf and seed extracts of Senna alata L. Roxb- an ethno medicinal

plant. Int J Pharm Biol Res. 2012;3:82—89.

Assam, A. J. P. Dzoyem, J. P. Pieme, C. A. and Penlap, V. B. (2010). In Vitro Antibacterial
Activity and Acute Toxicity Studies of Aqueous-Methanol Extract of Sida

rhombifolia Linn. (Malvaceae), BMC Complementary and Alternative Medicine,

10(40), 1-7.

Barcena, R. M., Toralba, A. G., Vasquez, J. R., Mamaril, A. C., Mendoza, D. A., & Rivera,
K.R. (2020). In vitro antibacterial activity of Eleusine indica Linn. against
clinical isolates of =~ Pseudomonas aeruginosa. Journal of Pharmaceutical
Research International, 32(10), 10 15.

https://doi.org/10.9734/jpri/2020/v3211030357

Borges, A., Abreu, A. C., Dias, C., Saavedra, M. J., & Simdes, M. (2015). New perspectives
on the use of phytochemicals as an emergent strategy to control bacterial infections
including biofilms. Molecules, 20(6), 9773-9792.

https://doi.org/10.3390/molecules21070877.

16



Centers for Disease Control and Prevention. (2020). Biosafety in microbiological and
biomedical laboratories (BMBL) (6th ed.). U.S. Department of Health and Human

Services. https://www.cdc.gov/labs/BMBL.html

Clinical and Laboratory Standards Institute. (2023). Performance standards for
antimicrobial susceptibility testing (33rd ed., CLSI supplement M100). Clinical and

Laboratory Standards Institute.

Cometa, J. C., Mancol, L. F. R., Yen, A. N., & Manlusoc, J. K. T. (2020). ACE inhibitory
activity and functional group analysis of solvent-partitioned fractions of Eleusine
indica. Pharmaceutical Sciences Research, 7(1), 8. Retrieved from

https://consensus.app/papers/activity-functional-group-analysis-solvent-

partitioned  cometa/02d511209b8758a4a9edd76cfel2¢147

Dello, S. G., & Prado, N. I. (2021). The inhibitory effect of Paragis (Eleusine indica) stem
extract on the growth of Staphylococcus aureus and Escherichia coli. Asian Journal
of Health, 11(1), 65-78. Retrieved from https://consensus.app/papers/eftect-
paragis eleusine-indica-stem-extract-growth

dello/980d22c41fe45a949¢315¢cct8114¢497

Evans, W. C. (1996). Trease and Evans Pharmacognosy, Bailiere Tindall W.B. Sauders

Company Ltd, London, 224-228, 293-309, 542-575.

Gomez, A., & Hernandez, P. (2020). Toxicity profile of Eleusine indica in animal models:
Evidence for safe pharmaceutical use. International Journal of Toxicological
Studies, 45(3), 120-130. Retrieved from

https://doi.org/10.14267/its/2020.45.3.120

17



Handa, S.S., Khanuja, S.P.S., Longa, G., & Rakesh, D.D. (2008). Extraction Technologies
for Medicinal and Aromatic Plants (1st Edition) P. 66, Italy: United Nations
industrial development organization and international centre for science and high

technology.

Harborne, J. B. (1998). Phytochemical methods: A Guide to Modern techniques of plants

Analysis. Chapman and Hall London, UK.

He, S., Liu, M., Chen, W., Bai, D., Liao, Y., Bai, L., & Pan, L. (2023). Eleusine indica
cytochrome P450 and glutathione S-transferase are linked to high-level resistance
to glufosinate. Journal of Agricultural and Food Chemistry. Retrieved from

https://consensus.app/papers/eleusine-indica-cytochrome-p450-glutathione

he/c4258e997abf5638bf78c40e32¢81cc3

Ibrahim, M. N. M., Yusuf, U. K., & Zakaria, Z. A. (2021). Pharmacological properties and
health benefits of Eleusine indica: A comprehensive review. Journal of Herbmed

Pharmacology, 10(1), 1-9. https://doi.org/10.34172/jhp.2021.01

Ibrahim, M. S., Anoliefo, G. O., & Ohanmu, E. O. (2021). Growth and phytoremediative
capacity of Eleusine indica in a typical farmland soil under previous exposure to
organochlorine pesticide. Uganda Journal of Agricultural Sciences, 20(1), 45-53.
Retrieved from https://consensus.app/papers/growth-capacity-eleusine-indica-

farmland soil-exposure-ibrahim/d7a9a3fcef7152f6a52443367d624693

Jacinto, A. K., Heralde, F., Moreno, P. G., Santos, J. H., Toralba, J., & Quiming, N. (2022).
Isolates from Eleusine indica (Poaceae) aerial shoot fraction dually inhibits 5-LOX

and COX enzyme systems. Philippine Journal of Science. Retrieved from

18



https://consensus.app/papers/isolates-eleusine-indica-poaceae-aerial-shoot-

fraction jacinto/a9b969a94cb155b483aadfcta8alffod

Kohner, P. C., Rosenblatt, J. E. and Cockerill, F. R. (1994). Comparison of agar dilution,
broth dilution and disk diffusion testing of Ampicillin against Haemophilus spp. by

using in house and commercially prepared media, J. Clin. Microbiol., 32, 1594-

1596.

Mathabe, M. C., Nikolova, R. V., Lall, N. and Nyazema, N. Z. (2006). Antibacterial
activities of medicinal plants used for the treatment of diarrhoea in Limpopo

Province, South Africa. Journal of Ethnopharmacology, 105, 286-293.

Magadelin, B. J., Sinthuja, S. A., and Ahamed, S. J. (2023). Phytochemical Screening and
Biological activities of Eleusine indica leaf extract. Biological Forum — An

International Journal, 15(3): 444-449.

Mueller, M., & Tainter, C. R. (2023, July 13). StatPearls: Medical sedation. StatPearls

Publishing. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK564298/

Muin, A., Wirianata, H., & Nugraha, T. (2022). Glyphosate application and potential
Eleusine indica resistance in oil palm plantations. AJARCDE (Asian Journal
of Applied Research for Community Development and Empowerment), 7(1), 18—
27. Retrieved from  https://consensus.app/papers/glyphosate-application-

potential-eleusine-indica muin/9afca71a532157alb3ea76c6f5c310as

Nas, J. S., Dangeros, S., Chen, P., Dimapilis, R., Gonzales, D., Hamja, F., Ramos, C., &
Villanueva, A. (2020). Evaluation of anticancer potential of Eleusine indica

methanolic  leaf extract through Ras- and Wnt-related pathways using transgenic

19



Caenorhabditis elegans strains. Journal of Pharmaceutical Negative Results,
11(1), 42—46. Retrieved from https://consensus.app/papers/evaluation-
anticancer-eleusine-indica-leaf-extract

nas/c817419919ff51fd8adlelbcdf7acbad

Philippine Department of Health. (2017). Manual on healthcare waste management (4th
ed.). https://doh.gov.ph/sites/default/files/publications/HCWM-Manual-4th-

Edition-2017-Final-Signed.pdf

Rahman, S. A., & Alam, K. M. (2021). Antidiabetic and antioxidant properties of Eleusine
indica extracts in diabetic rats. Journal of Ethnopharmacology, 245, 112106.

https://doi.org/10.1016/j.jep.2021.112106

Rathinavel, T., Ramesh, P. S., & Roopan, S. M. (2020). Phytochemical constituents and
pharmacological activities of Eleusine indica (L.) Gaertn: A review. South African

Journal of Botany, 128, 272-277. https://doi.org/10.1016/j.sajb.2019.10.007

Robert, E. B. (1971). Method for estimation of tannin in grain sorghum. Agro J., 63, 511-

510.

Santos, A. C., Silva, J. P, Rodrigues, F. F. G., & Lima, R. F. (2020). Antimicrobial
properties and potential mechanisms of action of Eleusine indica (L.) Gaertn: A
review. Journal of Ethnopharmacology, 253, 112653.

https://doi.org/10.1016/5.jep.2020.112653

Sahu, T. K., Kar, B., Sahoo, N., Behera, A., & Pattnaik, G. (2021). An overview on
ethnopharmacology, phytochemical and pharmacology of Eleusine indica. Asian

Journal of Chemistry, 33(4), 833-838. Retrieved from

20



https://consensus.app/papers/overview ethnopharmacology-phytochemical-

pharmacology sahu/0ad0e478961c550eadad09616f2dda7a

Suresh, B., & Selvamani, P. (2020). Ethnobotanical significance of Eleusine indica in South
India. Indian Journal of Traditional Knowledge, 19(4), 645-652. Retrieved from

https://doi.org/10.56042/ijtk/19.4.645

Talukdar, A., & Chaudhary, B. (2010). Phytochemical Screening of ethanolic extracts of

Rubia Cordiofolia. Pharm. Biol. Sci., 1(4): 530-536.

World Health Organization. (2004). Laboratory biosafety manual (3rd ed.).

https://apps.who.int/iris/handle/10665/42981

Yusuf, U. K., Ibrahim, M. N. M., Zakaria, Z. A., & Mohamed, S. (2020). Antibacterial
activity and phytochemical screening of Eleusine indica (L.) Gaertn extracts against
clinically significant bacteria. Evidence-Based Complementary and Alternative

Medicine, 2020, 1-9. https://doi.org/10.1155/2020/8810983

Zheng, J., & Wang, H. (2021). Mechanisms of loliolide-mediated anti-inflammatory
responses in  cellular systems. Journal of Cellular Signaling, 65(4), 349-358.

https://do1.org/10.1016/j.jcsig.2021.01.007

21


https://doi.org/10.1016/j.jcsig.2021.01.007

APPENDICES
APPENDIX A
Approved Letters of Consent

Misamis University
Ozamiz City
COLLEGE OF MEDICAL TECHNOLOGY

CERTIFIED: ISO 21001: 2018 Educational Organizations
Association and Uniy hmmmmmww ACUCOA

——ACCREDITED: Philppine A o
PERMISSION TO CONDUCT THE STUDY

Research Title:
A COMPARATIVE ANALYSIS OF THE ANTIMICROBIAL ACTIVITY OF Eleusine indica’s PARTS AGAINST

EMMWIANDWVIM:W

Researchers: Balderama, Princess Hyacinth P.
Chupuico, Nona Rose G.
Molde, Divine Grace V.

Research Objectives:
This study um,l to determine which part of Eleusine indica (root, stem, or leaves) exhibits the most potent

antimicrobial activity against Escherichia coli and Staphylococcus saprophyticus.

/
/

Research Gap:

The current knowledge regarding the specific antimicrobial properties of the root, stem, and leaf components of
Eleusine indica remains limited, particularly in relation to their effects on Escherichia coli and Staphylococcus
saprophyticus. This lack of detailed understanding underscores the importance of conducting further research to
explore and characterize these components and their potential applications in combating these microorganisms.

Noted by:
mwggb_ﬁmmm W‘%’M" 5
Research Instruct

Research Panel



APPENDIX A Cont’d

COLLEGE OF MEDICAL TECHNOLOGY
ED: ISO 21001: 2018 Educational
Association

CERTIFI
ACCREDITED: Philippine

of Colleges and Universities

Msm.....,,w

Dean, College of Medical Technology

T

Commission

on Accreditation (PACUCOA)

23



APPENDIX A Cont’d
Misamis University
' Ozamiz City

SEARCH CENTER
MISAMIS UNIVERSITY RE ik

CERT ucational Organ Management System
ACCREDITED: m’m'cﬁw Universities Commission on Accreditation (PACUCOA)

MU-RC-042/13 November 2024

Thesis/Research Data Gathering Approval Form

Date: Jomey 91, 4075
Come of Authors: PRINCECS AUNT p. BAERMIA, NONA ROME ¢ . GwanCO, OWIE CRRCE MOWE
ANTIIAL p : rane’

ollege/Department:_UgD\CA TeCANO LG

Research Title:

|
r
!

Data Gathering Procedure:
a. Type of Research: (Kindly check)
D Quantitative D Qualitative Experimental

D Approved Rescarch Title Approved Data Approved Data Gathering
& Problem/Objectives - Gmmzihg Procedure D Instrument/Data Sheets

b. Respondents/Participants/Subject/Samples to be Collected: _Eleuging, ‘mdica_( COOT GRAL)

¢. Procedure:

D Survey ' . D Interview Expen imenistion D Laboratory Testing
d. Place of Implementation/Study Area: IOV N\ VERS\T

Af 10 be conducted ourside the school campus, indicate the nature of ransportation 10 be used:

D Own private vehicle E’ public utility vehicle I:l rental (ﬁ?w please
1

e. Date/s of Implementation/Sampling:

Attachments:
Approved Letter of Consent from the designated authority in the area/place were the study is to be

conducted
l:l Signed Parents’ Consent

The thesis proposal mentioned above is hereby tecommended for the commencement of data gathering implementation.

Recommended by:
SHAA MK U GWAr) ‘ W\, UPT, PHD
Thesis/Research Adviser Th h Instructor
Approved by: - W Q

College Dean

24



APPENDIX A Cont’d

MISAMIS UNVERSITY
Ozamiz City
pepaﬂmenl of Student Affairs & Services

MU-DSAS-006/02Junc2023 :
PARENT’S CONSENT |
|
RECEB®M  Olanlac |
Sponsoring Group/Organization i
Iam allowing my son/daughte[/warg;dn:‘oun ROJE G . cHuP Ul ; tOjOlIl
oY 1
the or g wMP““?w ytteot ‘ar- T\n PND. < oproghfigns E(activity) to be held on
TONVARY - MARoH 2025 ¢ 02 oty under the supervision of

e '% (Adviser/FacuIty)..

Tunderstand that Misamis University exercises the necessary safety precautions in this activity.
In consideration of the benefts to be derived from the above activity, I expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on

acec s % : H i 1 1
ccount of any unforeseen accident or injury that my son/daughter/ward might incur in connection with
the afor_ememioned activi

- St

= 01-30-25
Signature ovr printed name of Date
Parent/Guardian
Novp RO SMPUILD : y 01-3b-28 ‘
Signature ove} printed name of . Date \

Student

Important: This form shall be submitted to the DSAS Office at least two (2) days before the conduct of the activity.

0ZAMIZ ey

1 30 JN M
SUBSCRIBED AND SWORN to before me, lhlg u_"Auay \°§

Philippines, that the herein affiant personally came and appeared with his/her as evidence of

his/her personal identity. . ) ATTY DANIEL C. LA
Notary Public i
3% Apnoiierant Mo 42 (4023-20D
Doc. No. 44 o e 3*11‘;(? i
Page No. 0K ProvinUntil £
Book No. Unit FI'R o
Series of 20 % R : Coiiioz BPNOY __L’at.__ ‘
§ MisamiTINNO. -~ | “otnsinng |
PTO NoRolkNo:2 20 117 10705-07amiz City |
IBP No. (2372 ¢Lif ot 3
Roll N 252

Date: 0(-30-2¢

25



APPENDIX A Cont’d

Ozamiz Cig, g5
Department of, Student Affairs g e g

MU-DSAS'°06/021unc2023

PARENT’S CONSENT
Retefiech ) 202

Sponsoring Gl‘oup/Orgam'zaﬁon

e &'hq\ra Alaing . Guiman (Adviser/Facylyy)
Lunderstang that Misainis University exercises the necessary safety p recautions i this ]

. o . o
lai In consideration of the benefits to pe derived from the ghoye activity, I expressly waive any and all
cla i PR !
ImS against the admuustrat:on Or any member of the- faculty and staff of the Misamis University on
account 3 ¢ 3
unt of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioneq activity,

PACATANG 0l - %b- 2028
Over printed name of + Date
ent/Gyardian £ :
o
BY Aoyt - ‘ O\~ 30~ qpog
" Date

L YRR
SUBSCRIBED 'AND SWORN to before’ me, -this: - day of OBAMIZ CITy

Philippines, that the herein affiant personally came and appeared with his/her > @ evi

his/her personal identity. -

Doc. No. 372
Page No.

Book No. by
Series 0f 20 25

.DANIEL/C. LA
ATTx:'\'n:'\.' Py [ lic

ETTTTTTOPN e Eeeetettttttnitetttatteeteranatttesrreranansnnns “RaiNeBE

(For DSAS Personnel only)
Attested by!

Date: __ g-20-2%

26



B.2. Sample preparation

APPENDIX B

Documentation

27



APPENDIX B Cont’d

ial culture

Agar and bacter

3.

B

th blank antibiotic discs

i

lant extract w

ing p

Infus

B4.

28



APPENDIX B Cont’d

B.5. Antimicrobial Susceptibility Testing Results at different concentrations

29



APPENDIX C
Turnitin Results

zﬂ turnitin Page 2 of 22 - Integrity Overview

13% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report
» Bibliography
* Quoted Text

» Cited Text
Match Groups Top Sources
‘ 42 Not Cited or Quoted 13% 9% @ Internet sources

Matches with neither in-text citation nor quotation marks 6% BE Publications
0 0 Missing Quotations 0%

10% & Submitted works (Student Papers)
Matches that are still very similar to source material
= 0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

# 0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Integrity Flags
0 Integrity Flags for Review

No suspicious text manipulations found.
it for you to review.

Submission ID trn:oid:::17268:95821715

Our system's algorithms look deeply at a document for any inconsistencies that
would set it apart from a normal submission. If we notice something strange, we flag

A Flag is not necessarily an indicator of a problem. However, we'd recommend you

focus your attention there for further review.

30



APPENDIX D

Grammarly Result

ANTIMICROBIAL ACTIVITY OF GOOSEGRASS
(Eleusine indica) PARTS (ROOTS, STEMS, AND
LEAVES) AGAINST Escherichia coli AND
Staphylococcus aureus

by ALMARIE KRISTINE TAMONDONG

General metrics

23,640 3,332 149 13 min 19sec 25min 37 sec
characters words sentences reading speaking
time time
Score Writing Issues
Issues left Critica Advanced

This text scores better than 96%

of all texts checked by Grammarly

Plagiarism

—

6 35

’ SOuUrces
6% of your text matches 35 sources on the web

or in archives of academic publications

31



CURRICULUM VITAE

I. PERSONAL DATA

NAME : Princess Hyacinth P. Balderama
BIRTHDATE : June 29, 2004

BIRTHPLACE : Baroy, Lanao del Norte
ADDRESS : Tubod, Lanao del Norte
PARENTS : Roger T. Balderama

Cheryll P. Balderama

CONTACT NUMBER : 09164092170

E-MAIL ADDRESS : Pbalderama7@gmail.com

II. EDUCATIONAL BACKGROUND

PRIMARY EDUCATION : Tubod Central Elementary School

Tubod, Lanao del Norte 9209

SECONDARY EDUCATION : Lanao del Norte National Comprehensive Highschool

Santo Nino Village, Baroy, Lanao del Norte 9210

TERTIARY EDUCATION : Misamis University

H.T. Feliciano Street Aguada, Ozamiz City 7200

32



CURRICULUM VITAE

I. PERSONAL DATA

NAME : Nona Rose G. Chupuico
BIRTHDATE : March 30, 2000

BIRTHPLACE : General Santos City, South Cotabato
ADDRESS : Bonifacio, Misamis Occidental
PARENTS : Nowil M. Chupuico

Catherine G. Chupuico

CONTACT NUMBER : 09991657662

E-MAIL ADDRESS : nonarosechupuico@gmail.com

II. EDUCATIONAL BACKGROUND

PRIMARY EDUCATION : Dadiangas West Central Elementary School

Pres.Ramon Magsaysay Ave, General Santos City 9500

SECONDARY EDUCATION : San Pedro College

12 C. Guzman St., Davao City, 8000

TERTIARY EDUCATION : Misamis University

H.T. Feliciano Street Aguada, Ozamiz City 7200

33



CURRICULUM VITAE

I. PERSONAL DATA

NAME : Divine Grace V. Molde
BIRTHDATE : May 9, 2003
BIRTHPLACE : Aurora, Zamboanga del sur
ADDRESS : Aurora, Zamboanga del sur
PARENTS : Epifanio D. Molde

Emelia V. Molde

CONTACT NUMBER : 09531571228

E-MAIL ADDRESS : divinemolde8@gmail.com

II. EDUCATIONAL BACKGROUND

PRIMARY EDUCATION : Aurora Regional Pilot School - SPED

Aurora, Zamboanga del Sur 7020

SECONDARY EDUCATION : Aurora National High School

Aurora, Zamboanga del Sur 7020

TERTIARY EDUCATION : Misamis University

H.T. Feliciano Street Aguada, Ozamiz City 7200

34



