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Abstract. Tabugo SRM, Balatero TP, Dalayap RM. 2025. Screening of antibacterial activity of Crown-of-thorns starfish (Acanthaster spp.) 
extracts using modified microtiter-plate resazurin assay. Biodiversitas 26: 1735-1742. Marine organisms have emerged as promising 

sources for the discovery of new compounds that have medical application potential. Their ability to thrive in environments teeming 
with pathogenic microorganisms and predators indicates the production of unique chemical compounds with significant biological 
activities. This study identified and morphologically characterized Acanthaster spp. (Crown-of-Thorns, COT starfish) from various sites, 
including microhabitats in Iligan and Panguil Bays, and extracted polar and non-polar crude extracts for antibacterial activity screening. 
Samples were collected from three locations: Buruun, Iligan City; Samburon, Linamon; and Maigo, Lanao del Norte. Crude extracts 
were prepared using hexane (non-polar) and methanol (polar) solvents for all samples from the three sites. A modified microtiter 
antimicrobial assay was performed on all crude extracts, which exhibited antibacterial activity against Pseudomonas aeruginosa (a 
Gram-negative bacterium) and Staphylococcus aureus (a Gram-positive bacterium). The activity of HMCOT (hexane extract of samples 

from Maigo, Lanao del Norte) was comparable to Ciprofloxacin (positive control) based on the post-hoc test. Qualitative screening of 
the crude extracts for secondary metabolites revealed the presence of alkaloids, flavonoids, and saponins, which are likely contributors 
to the observed antibacterial activity. The diversity of the chemical compounds reflects the biodiversity of the source organisms, which 
have evolved and adapted to their specific environments. Thus, Acanthaster spp. shows potential for medical research, though further 
tests are necessary to validate these findings. The results of this study served as baseline data for future research. 
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INTRODUCTION 

Many marine organisms have become essential 

candidates for discovering novel, medically necessary 

compounds. They are thought to produce novel compounds 

with distinctive chemical structures and remarkable 

biological activities, as they have adapted to survive in an 

environment filled with pathogenic microorganisms and 

key predators. The chemical diversity of the isolated 

compounds reflects the biodiversity of the source 
organisms, which have evolved and adapted to their 

environment. In this context, the Crown-of-Thorns Starfish 

(COTS) is named after the venomous, thorn-like spines that 

cover its upper surface. The glandular tissue around the 

venomous spines of the body surface produces toxins. The 

venomous spines can deliver stings that can provoke 

various pathological symptoms. The crude toxins or 

extracts may exhibit diverse biological activities of medical 

importance (Lee et al. 2014). The active compounds 

produced by marine organisms are often used in traditional 

and complementary medicine. The majority of the 
population prefers the use of remedies of natural origin to 

treat diseases as they are said to cause fewer side effects 

(Andriani et al. 2018). Studies show that the Crude Venom 

(CV) of starfishes (Acanthaster spp.) can be extracted, and 

many are believed to have a wide range of biological 

activities, including hemolytic, capillary permeability-

increasing, myonecrotic, hemorrhagic, edema-forming, mast-

cell histamine-releasing, anti-coagulant and cardiovascular 

activity (Lee et al. 2015; Wijanarko et al. 2018). However, 

the antimicrobial potential of the crude extract's preparation, 

respective dosage, and concentrations remains ambiguous 

against terrestrial, potentially pathogenic microorganisms. 

Notably, the production of antimicrobial activities was an 
indicator of the bioactive secondary metabolites (Zheng et 

al. 2021; Abd El Hafez et al. 2022). 

Additionally, COTS are considered as native coral 

predators, playing an intricate role in coral reefs by acting 

as potential keystone species preying on fast-growing 

corals. As predators of fast-growing corals, they allow 

slow-growing corals to take its place and thrive thus, 

enhancing diversity. In normal numbers, they help balance 

and maintain biodiversity. Making them also good drivers 

for ecological succession in coral ecosystems. However, 

outbreaks of COTS due to pollution, increased in sea 
temperature and presence of enough nutrients sustaining 

their growth and reproduction may lead to significant coral 

damage (Hue et al. 2020; Foo et al. 2024). The adult is a 

corallivorous predator that preys on coral polyps. The 

stomach surface secretes digestive enzymes, which absorb 
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nutrients from the liquefied coral tissue and leave a white 

scar on the coral skeleton, rapidly infested with filamentous 

algae. Among the preferred corals are Acropora species 

(table-like corals) (Birkeland 2015; Haywood et al. 2019). 

In the past, outbreaks have occurred in numerous locations 

across the Indo-Pacific region due to elevated nutrient 

levels resulting from anthropogenic activities and overfishing 

(Wijanarko et al. 2018; Ling et al. 2020). Global and local 

initiatives to prevent outbreaks entail manual removal of 

crown-of-thorns starfish to prevent corals from dying. The 
techniques and management strategies employed to confront 

such outbreaks often result in the generation of waste. After 

removing starfishes, they are often thrown away and 

become organic waste. There are no local programs to 

utilize such waste. Thus, this study utilized such waste and 

investigated the bioactivity potential of COTS found in 

Iligan and Panguil Bays. It also determined the presence 

and absence of secondary metabolites through qualitative 

screening. 

This study takes precedence in assessing the antibacterial 

potential of crown-of-thorns starfish (Acanthaster spp.) 
found in Iligan and Panguil Bays. Named for its venomous, 

thorn-like spines, the crown-of-thorns starfish may produce 

crude extracts with diverse biological activities of medical 

significance. Additionally, the bioactivity and chemical 

diversity of these compounds may reflect the biodiversity 

of their source organisms, which have evolved and adapted 

to their specific environments, highlighting the importance 

of sampling across different locations. The study provides 

baseline data for further research, with the primary 

objective of assessing the antibacterial potential of polar 

and non-polar crude extracts of crown-of-thorns starfish 
using a modified microtiter antimicrobial assay to evaluate 

antibacterial activity. It also includes habitat documentation 

and secondary metabolite screening. 

MATERIALS AND METHODS  

Study area 

The study areas were in Iligan and Panguil Bays. Three 

sites were considered, particularly in Buruun of Iligan City 

(8°11'13.2"N 124°10'03.4"E), Samburon of Linamon 

(8°11'15.4"N 124°08'18.0"E), and Maigo of Lanao del 

Norte (8°08'53.5"N 123°55'11.5"E) (Figure 1). Opportunistic 

sampling was employed, as fisherfolk and scuba diver 

volunteers often removed starfish during 'scubasurero' to 

prevent coral death. Starfish wastes were collected for 
identification, description, extraction, and analysis. Existing 

microhabitats where they were found were also documented. 

Identification was done through existing illustrated keys and 

guides. Prior informed consents were secured. Courtesy 

calls were made, and locals were hired as guides and field 

assistants. Field reconnaissance and interviews were 

conducted with fisherfolk. 

Morphological characterization and identification of 

samples 

Traditional morphological characterization of starfish 

was conducted, with identification performed using 
existing illustrated keys and guides. Specimens were also 

photographed for documentation purposes (Labnao et al. 

2024). 

 

Preparation of the starfishes 

Approximately five (5) adult starfish specimens weighing 

between 400-500 g were collected from each site, and fresh 

specimens were promptly transported to the laboratory. 

Thick gloves were worn as a precautionary measure while 

handling the specimens. Since the spines can become 

fragile, brittle, and somewhat blunt, handling the specimens 
was relatively easy and manageable. 

 

 
 

 

Figure 1. Map of the sampling areas: A. Buruun; B. Samburon, Linamon, Iligan Bay; C. Maigo, Panguil Bay, Philippines 

B  A 

C 



TABUGO et al. – Screening for antibacterial activity extract of Crown-of-thorns starfish 

 

1737 

Extraction 

Fresh starfish samples were cut into small pieces and 

soaked in methanol (for one week) and hexane (for another 

week) before extraction. The samples were thoroughly 

extracted using methanol (polar) and hexane (non-polar) 

(Hassim et al. 2014; Sumitha et al. 2017). Then, the crude 

extracts were evaporated under reduced pressure at 35°C 

using a rotary evaporator and subsequently utilized for 

further analysis. The extracts were labeled as follows: 

methanol extracts—MBCOT (Buruun, Lanao del Norte), 
MMCOT (Maigo, Lanao del Norte), and MSCOT (Samburon, 

Linamon, Lanao del Norte); hexane extracts—HBCOT 

(Buruun, Lanao del Norte), HMCOT (Maigo, Lanao del 

Norte), and HSCOT (Samburon, Linamon, Lanao del 

Norte). Ciprofloxacin was used as the positive control (+). 

Test organisms 

The bacterial strains Pseudomonas aeruginosa BIOTECH 

1335 and Staphylococcus aureus BIOTECH 1582 were 

obtained from the University of the Philippines-Los Baños 

Biotechnology Laboratory. These strains are known to be 

potentially pathogenic and associated with various human 
infections (Pitout 2008). The bacteria were sub-cultured on 

appropriate media as prescribed by BIOTECH and 

incubated overnight at room temperature. Killing/viability 

curves were prepared for each strain to ensure consistency 

in bacterial concentration. The final 5×10⁵ CFU/mL 

concentration was used for the assay, allowing for 

comparisons between different strains and species (Sarker 

et al. 2007; Ereguero et al. 2023). These test organisms were 

utilized for the preliminary screening of the antimicrobial 

activity of Acanthaster spp. (crown-of-thorns) starfish 

crude extracts. 

Modified microtiter in-vitro antibacterial screening 

Medium 

Mueller-Hinton Broth (M-H Broth) medium was used for 

the assay to determine the Minimal Inhibitory Concentrations 

(MICs). World Health Organization (WHO), Food and 

Drug Administration (FDA), and National Committee for 

Clinical Laboratory Standards (NCCLS), now known as the 

Clinical and Laboratory Standards Institute (CLSI), often 

recommend Mueller-Hinton medium for testing the most 

encountered aerobic and facultative anaerobic bacteria in 

food and clinical materials. Notably, the medium exhibits 

suitable batch-to-batch reproducibility, with low levels of 
sulfonamide, trimethoprim, and tetracycline inhibitors, and 

yields satisfactory growth of most non-fastidious pathogens. 

Preparation of bacterial culture  

Aseptic techniques were used to prepare the bacterial 

culture. Then, a single colony was transferred into a 100 

mL bottle of Nutrient Broth (NB), capped, and incubated 

overnight at 35°C. After 12-24 hours of incubation, a clean 

sample of bacteria was prepared using aseptic techniques 

and the aid of a centrifuge. The broth was centrifuged for 5 

minutes at 4,000 rpm while maintaining appropriate aseptic 

precautions. The supernatant was discarded into an 
appropriately labeled contaminated waste beaker. The 

pellet was resuspended in 20 mL of sterile normal saline 

and centrifuged for 5 minutes at 4,000 rpm. This step was 

repeated until the supernatant was clear, and then the pellet 

was suspended in 20 mL of sterile normal saline and 

labeled Bs. The optical density of the Bs was recorded at 

500 nm, and serial dilutions under appropriate aseptic 

techniques were performed until the optical density ranged 

from 0.5 to 1.0. Finally, the actual number of colony-

forming units was calculated from the viability graph. The 

dilution factor required was calculated, and subsequently, 

the dilution was carried out to achieve a 5 × 106 cfu/mL 
concentration (Sarker et al. 2007; Ereguero et al. 2023). 

Preparation of resazurin solution 

The resazurin solution was prepared by adapting the 

method used by Sarker et al. (2007), which involved 

dissolving a 67.5 mg tablet in 10 mL of sterile distilled 

water. A vortex mixer was used to ensure a well-dissolved 

and homogenous solution. 

Preparation of the plates 

The method followed in this study was adapted from 

Sarker et al. (2007) with slight modifications. Each sterile 

96-well plate was labeled correctly and prepared under 
aseptic conditions. A 100 μL volume of the test extracts 

(COT crude extract) dissolved in 10% (v/v) DMSO or 

sterile water, prepared at a concentration of 0.1 mg/mL, 

was pipetted into the first row of columns 1-4 and 7-10. 

Similarly, 100 μL of Ciprofloxacin, serving as the positive 

control, was added to columns 6 (C6) and 12 (C12) of row 

A. Then, 50 μL of saline was added to rows A of C5 and 

C11 instead of the test extract. Next, 50 μL of sterile saline 

was dispensed into all wells except rows A, C6, and C12. A 

serial dilution was performed using a multichannel pipette 

(except C5 and C11), ensuring that the last 50 μL from the 
final row was discarded. Following this, 30 μL of Mueller 

Hinton Broth (MHB) was added to all wells, and 10 μL of 

the respective bacterial suspension (5 × 10⁶ CFU/mL) was 

introduced into each well except C1 and C7, where 10 μL 

of saline was added instead of bacteria (this serves as the 

negative control).  

The plates were prepared in triplicate and incubated at 

37°C for 18-24 hours. Following incubation, color changes 

were visually assessed by adding 10 µL of resazurin dye to 

all wells, with observations made within 5 to 20 minutes. 

Notably, the dye's effectiveness diminished beyond 20 

minutes, with optimal results recorded between 5 and 10 
minutes. A color change from blue to pink or colorless was 

recorded as positive, indicating bacterial growth and no 

inhibition. In contrast, a blue or purple color indicated 

negative results, signifying bacterial inhibition. Resazurin 

dye is an oxidation-reduction indicator used to assess cell 

growth, particularly in cytotoxicity assays. It is a non-

fluorescent, non-toxic dye that turns pink when reduced to 

resorufin by oxidoreductases within viable cells (Gross et 

al. 2024). The further reduced form, hydroresorufin, is 

uncolored and non-fluorescent (Csepregi et al. 2018; 

Travnickova et al. 2019). The lowest concentration at 
which a color change was observed was then recorded as 

the Minimum Inhibitory Concentration (MIC) value. The 

MIC value for each test extract against the bacterial strain 
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was determined by averaging the three replicate values 

(Sarker et al. 2007; Ereguero et al. 2023). 

Qualitative screening for secondary metabolites 

Preliminary screening of secondary metabolites was 

done according to standard methods described by Brain et 

al. (1975) and Evans (2009). 

Detection of alkaloids 

The prepared extracts were individually dissolved in 

diluted hydrochloric acid and then filtered. The resulting 

filtrates were used for the detection of alkaloids. The 
filtrates were treated with Wagner's reagent. The formation 

of a brown or reddish-brown precipitate indicates the 

presence of alkaloids. Wagner’s reagent solution was 

prepared by dissolving 2 g of potassium iodide and 1.2 g of 

iodine in 5 mL of distilled water and diluting the mixture to 

100 mL with distilled water. 

Test for flavonoids 

Several dilute sodium hydroxide drops were then added 

to 1 mL of the crude stock extract (Yadav and Verma 

2018). The crude extract appeared intense yellow, which 

became colorless with the addition of several drops of 
dilute acid, indicating the presence of flavonoids (Prakash 

et al. 2022). 

Test for saponins (Froth test) 

Next, in a test tube, a volume of 0.5 mL of the extract 

was added to 5 mL of distilled water. The solution was 

shaken vigorously and observed for the formation of a 

stable, persistent froth. The frothing was mixed with three 

drops of olive oil and shaken vigorously, after which it was 

observed for the formation of an emulsion. 

Statistical analysis 

The data was analyzed using Microsoft Office LTSC 
Professional Plus 2021 - Microsoft Excel (version 2108, 

build 14332.20791 Click-to-Run) and cross-verified with 

an online data analyzer available at https://astatsa.com/ 

OneWay_Anova_with_TukeyHSD/. A One-Way Analysis 

of Variance (ANOVA) was used to assess the statistical 

difference between the different extracts and the positive 

control. Tukey's pairwise (post-hoc) test was subsequently 

employed to evaluate the comparability of the different 

extracts with each other and the positive control. 

RESULTS AND DISCUSSION 

Morphological description and microhabitats 

The Crown-of-thorns starfish (Acanthaster spp.), found 
in Iligan and Panguil bays, is often characterized by long, 

sharp spines on the sides of the starfish's arms and upper 
(aboral) surface that resemble thorns and create a crown-

like shape. Adult sizes range from 22 to 27 cm in diameter 
(across the body). They are usually of subdued colors, 

ranging from pale brown to greyish green, with subtle 
shades of blue. Morphotypes differ in color shades and 

hues. They are often found in microhabitats with branching 

corals (Acropora species), where they feed and devour 
them (Figure 2). In some areas, they were found on top of 

boulder corals, such as the Porites species, which gave 
them a white appearance. They can be devastating to coral 

reefs and often lead to high mortality rates among corals 
(Petie et al. 2016; Deaker and Byrne 2022). 

Crown-of-Thorns Starfishes (COTS) were identified 
and morphologically characterized at multiple sites, along 

with descriptions of their associated microhabitats. 

Samples were collected from Iligan Bay and Panguil Bay, 
specifically in Buruun, Linamon, and Maigo, Lanao del 

Norte. Based on morphological characteristics, the specimens 
were confirmed as Acanthaster spp., displaying diverse 

morphotypes. The identification of Acanthaster spp. aligns 
with recent studies indicating that the Pacific group of 

crown-of-thorns starfish (Acanthaster planci (Linnaeus, 
1758)) likely consists of four distinct species, collectively 

referred to as the A. planci species complex (Labnao et al. 
2024). The bioactivity and chemical diversity of these 

compounds may reflect the biodiversity of their source 
organisms, which have evolved and adapted to their 

environments, emphasizing the significance of sampling 
from diverse locations. 

Modified microtiter in-vitro antibacterial screening 

Crude methanol and hexane extracts of the COT 
starfish were evaluated for antibacterial activity against two 

potentially pathogenic microorganisms, Staphylococcus 
aureus and Pseudomonas aeruginosa, using a modified 

microtiter plate-based in-vitro antibacterial screening assay. 
This assay utilized resazurin dye as an indicator of cell 

viability, facilitating the determination of Minimum 
Inhibitory Concentration (MIC) values (Table 1) (Breznan 

et al. 2015; Teh et al. 2017; Ereguero et al. 2023). The 
crude extracts, prepared at specific concentrations based on 

established protocols, were stored under refrigeration until 
use. The antibacterial screening was conducted using a 

resazurin assay with Mueller-Hinton (M-H) Broth as an 
alternative medium to replace Isosensitest Broth. Following 

24 hours of incubation, resazurin dye was added to all 
wells (Figure 3), initially turning them blue. Within 5–15 

minutes, color changes occurred. A shift from blue to pink 
or colorless indicated bacterial growth (no inhibition, 

positive result). At the same time, the retention of blue or 
purple color signified the absence of bacterial growth 

(inhibition, negative result) (Figure 4). 
The Minimum Inhibitory Concentration (MIC) values 

of crude methanolic extracts of Acanthaster spp. against P. 
aeruginosa were 1.042 × 10-3 for MBCOT, 7.8125 × 10-4 

for MMCOT, and 7.8125 × 10-4 for MSCOT. Meanwhile, 
against S. aureus, the MIC for MBCOT was 4.167 × 10-3, 

for MMCOT a value of 7.8125 × 10-4 and 1.042 × 10-3 for 
MSCOT, respectively. As for the crude hexane extracts, the 

MIC against P. aeruginosa for HBCOT was 4.167 × 10-3, 

for HMCOT 4.167 × 10-3, and 7.8125 × 10-4 for HSCOT. 
Moreover, against S. aureus, the MIC for HBCOT was 

1.5625 × 10-3; for HMCOT, it was a value of 7.03125 × 10-3 
and 1.042 × 10-3 for HSCOT. Observation indicates an 

optimal concentration for the extracts to be effective 
against the specific type of bacteria. Herein, determining 

the MIC is crucial for obtaining more conclusive and 
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qualitative results on the antibacterial potential of the tested 
extracts. MIC assays are used to evaluate the performance 

of all other susceptibility methods. They are used in 
diagnostic laboratories to provide a definitive answer in 

cases where other testing methods yield a borderline result 
or when disc diffusion methods are not suitable (Nedbalcová 

and Pokludová 2020). 
The modified method is quite convenient. However, the 

results must be further validated despite being highly 

significant. It was apparent that both methanolic and 
hexane extracts yielded antibacterial activity against P. 

aeruginosa (a Gram-negative bacterium) and S. aureus (a 
Gram-positive bacterium). However, the methanolic extracts 

were more effective against P. aeruginosa, a Gram-
negative bacterium. It is important to note that Gram-

positive bacteria are more vulnerable to antibiotics due to 
the absence of an outer membrane. In contrast, Gram-

negative bacteria possess an outer membrane, making them 
less susceptible to antibiotic treatment. Therefore, Gram-

negative bacteria are more pathogenic than Gram-positive 
bacteria (Lakna 2017). Based on the results, the methanolic 

crude extracts of COT showed considerable potential 
against P. aeruginosa, a Gram-negative bacterium. The 

results align with the study by Abd El Hafez et al. (2022), 
which found that compounds from A. planci exhibited 

antibacterial activity against P. aeruginosa. Hence, such 
findings can be very promising for further study. 

Table 2 shows the one-way ANOVA analysis yielding a 
p-value of 0.0135, which is less than 0.05, indicating a 

statistically significant difference among the groups 
examined. This suggests that the antibacterial activity 

observed varies between groups and in comparison to the 
positive control. However, further analysis is required to 

determine the specific differences between the groups. 

Meanwhile, the activity of the extracts is comparable to 

one another but not to Ciprofloxacin (positive control), 

except for HMCOT, which was found to exhibit stronger 
inhibition. Table 3 presents Tukey's pairwise results, 

confirming that the antibacterial activity of the extract 

HMCOT is comparable to that of Ciprofloxacin, with a p-

value greater than 0.05. The results suggest that HMCOT 

extract is highly effective against the test organisms. 
 

 
Table 1. Determination of Minimum Inhibitory Concentration 

(MIC) using a modified microtiter antimicrobial assay of crude 
extracts of Crown-of-Thorns (COT) starfish (Acanthaster spp.) 
 

Extract 
Average MIC (mg/mL) 

P. aeruginosa S. aureus 

Methanol extract   
MBCOT 1.042x10-3 4.167x10-3 

MMCOT 7.8125x10-4 7.8125x10-4 
MSCOT 7.8125x10-4 1.042x10-3 

Hexane extract   
HBCOT 4.167x10-3 1.5625 x10-3 
HMCOT 4.167x10-3 7.03125 x10-3 
HSCOT 7.8125x10-4 1.042x10-3 

Ciprofloxacin (+control) 0.025 0.0125 

Notes: BCOT: Buruun, Iligan City Crown-of-Thorns; MCOT: 
Maigo, Crown-of-Thorns; SCOT: Samburon, Linamon Crown-of-
Thorns; MIC: Minimum Inhibitory Concentration- an average of 
three (3) replicates 

Table 2. One-way analysis of variance of crude extracts of 
Crown-of-Thorns (COT) starfish, Acanthaster spp. 

 

Source of variation SS df MS F p-value 

Between groups 0.0005 6 0.0001 6.4530 0.0135 
Within groups 0.0001 7 0.0000   
      Total 0.0006 13    

 
 

 

 

Figure 2. Crown-of-thorns (Acanthaster spp.), found in Iligan and 
Panguil bays' reef areas. They are often seen feeding on branching 
corals, such as the Acropora species, which gives them a 

distinctive white appearance. Pictures were taken via free diving 
or skin diving 
 
 

 

Figure 3. Plates were incubated for 24 hours; after 24 hours, the 
wells appeared blue when 10 μL of resazurin dye was added per well 
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Figure 4. Plates in modified microtiter resazurin assay [pink color 
indicates growth and blue/purple means inhibition of growth; the 

test organisms were P. aeruginosa (C2-C6) and S. aureus (C8-
C12); C1 and C7, sterility control (COT extract in serial dilution 
+ broth + saline + indicator), no bacteria; C2-C4, Test compound/ 
COT extract (in serial dilution in wells 1–12 + broth + indicator + 
bacteria); C5 and C11 (control without drug (bacteria + broth + 
indicator); C6 and C12 positive control (Ciprofloxacin in serial 
dilution + broth + indicator + bacteria) 
 

 
 
Table 3. Tukey's pairwise comparison for COT starfish extracts 
and positive control (Ciprofloxacin) 
 

Treatment pairs 
Tukey HSD 

Q statistic 

Tukey HSD 

p-value 

Tukey HSD 

inference 

MBCOT vs MMCOT 0.7953 0.89999 Insignificant 
MBCOT vs MSCOT 0.7438 0.89999 Insignificant 
MBCOT vs HBCOT 0.0282 0.89999 Insignificant 
MBCOT vs HMCOT 1.1088 0.89999 Insignificant 
 MBCOT vs HSCOT 0.6691 0.89999 Insignificant 
MBCOT vs Cipro (+) 
control 

6.3063 0.02835 * p<0.05 

MMCOT vs MSCOT 0.0515 0.89999 Insignificant 

MMCOT vs HBCOT 0.8234 0.89999 Insignificant 
MMCOT vs HMCOT 1.9041 0.79754 Insignificant 
MMCOT vs HSCOT 0.1262 0.89999 Insignificant 
MMCOT vs Cipro (+) 
control 

7.1016 0.01532 * p<0.05 

MSCOT vs HBCOT 0.7719 0.89999 Insignificant 
MSCOT vs HMCOT 1.8526 0.81498 Insignificant 
MSCOT vs HSCOT 0.0747 0.89999 Insignificant 

MSCOT vs Cipro (+) 
control 

7.0501 0.01592 * p<0.05 

HBCOT vs HMCOT 1.0807 0.89999 Insignificant 
HBCOT vs HSCOT 0.6972 0.89999 Insignificant 
HBCOT vs Cipro (+) 
control 

6.2782 0.02899 * p<0.05 

HMCOT vs HSCOT 1.7779 0.84025 Insignificant 
HMCOT vs Cipro (+) 
control 

5.1975 0.07036 Insignificant 

HSCOT vs Cipro (+) 
control 

6.9754 0.01685 * p<0.05 

 

 

 

Table 4. Qualitative screening for secondary metabolites for the 
obtained crude extracts of COT starfish for both polar (methanol) 

and non-polar (hexane) solvents 
 

Extract Alkaloids Flavonoids Saponins 

Methanol extract    
MBCOT +++ ++ ++ 
MMCOT ++++ + +++ 

MSCOT + ++ ++ 
Hexane extract    

HBCOT ++ +++ ++ 
HMCOT ++++ +++ + 
HSCOT + +++ + 

 

Qualitative screening for secondary metabolites 

Table 4 shows the results of the qualitative screening 

for secondary metabolites for the obtained crude extracts of 

COT starfishes for both polar (methanol) and non-polar 

(hexane) solvents. Notably, all tested extracts were positive 

for the presence of alkaloids, flavonoids, and saponins and 

may differ in the amount present. This was expected, as 

organisms that have adapted and evolved to their 

environment may exhibit different chemical diversity. 
Moreover, alkaloids exhibit a range of activities. It served 

as a painkiller, an antimicrobial, a stimulant, a muscle 

relaxant, an anesthetic, an antimicrobial, an anti-diabetic, 

an anti-cancerous agent, an anti-HIV agent, and an 

antioxidant, among other uses. On one hand, flavonoids 

possess a natural ability to influence the body's response to 

allergens, viruses, and carcinogens. They exhibit anti-

allergic, antimicrobial, and anticancer properties, making 

them potential therapeutic agents for various diseases 

(Ibrahim et al. 2013). 

On the other hand, saponins have been used in the 
treatment of hypercholesterolemia and hyperglycemia as an 

antioxidant, anticancer agents, anti-inflammatory agents, 

and weight loss, according to the medical field. It is a 

bioactive antibacterial agent (Lee et al. 2015; Kamyab et al. 

2019). The production of antimicrobial activities was an 

indicator of the bioactive secondary metabolites (Ibrahim et 

al. 2013; Achmad et al. 2018; Andriani et al. 2018). The 

presence of these secondary metabolites may support the 

crude extracts' potential antibacterial activity, as observed 

in the modified microtiter in-vitro antibacterial screening. 

COT starfish can be promising in the field of medical 

research; however, its results need to be further validated 
through additional testing. 

Starfish metabolites can be categorized into three 

primary groups: asterosaponins, cyclic steroidal glycosides, 

and glycosides of polyhydroxylated steroids. Asterosaponins, 

a subclass of glycosides, have been documented to possess 

a range of biological activities, including hemolytic, 

cytotoxic, antifungal, antibacterial, and antiviral properties 

(Lee et al. 2015: Achmad et al. 2018; Andriani et al. 2018; 

Abd El Hafez et al. 2022; Hillberg et al. 2023). 

In conclusion, this study takes precedence in assessing 

the bioactivity potential of crown-of-thorns (Acanthaster 
spp.) starfish found in Iligan and Panguil Bays. It also 

determined the presence and absence of secondary 

metabolites through qualitative screening. To protect coral 
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reefs, during outbreaks fisherfolk and scuba diver volunteers 

frequently remove Crown-of-Thorns Starfish (COTS) to 

prevent coral degradation. However, these starfish are often 

discarded as organic waste due to a lack of utilization 

programs. This study repurposed these wastes by exploring 

the bioactivity potential of COTS. Results reveal promising 

activity against Gram-negative Pseudomonas aeruginosa 

and Gram-positive Staphylococcus aureus. Qualitative 

screening for secondary metabolites revealed the presence 

of alkaloids, flavonoids, and saponins, which may 
contribute to the antibacterial properties of the extracts. 

The findings provide valuable baseline data for further 

research and potential applications. 

ACKNOWLEDGEMENTS 

A heartfelt thank you was delivered to the local 

government units (LGUs) in Lanao del Norte, Philippines 

and the fisherfolk in the area for their assistance and 

participation. 

REFERENCES 

Abd El Hafez MSM, Abd El Aziz Okbah M, Ibrahim HAH, Abd El 

Rahim Hussein A, Abd El Moneim NA, Ata A. 2022. First report of 

steroid derivatives isolated from starfish Acanthaster planci with anti-

bacterial, anti-cancer and anti-diabetic activities. Nat Prod Res 36 

(21): 5545-5552. DOI: 10.1080/14786419.2021.2021200. 

Achmad MJ, Isnansetyo A, Kasanah N, Ustadi. 2018. Macrophage 

immunomodulatory activity of unsaturated fatty acid isolated from the 

crown-of-thorns starfish (Acanthaster planci). Pharmacogn J 10 (5): 

951-957. DOI: 10.5530/pj.2018.5.161. 

Andriani Y, Lazim NHM, Asari A, Mohamad F, Muhammad TST, Ismail 

N, Taib M, Amir H, Ahmad A, Mohamad H. 2018. Evaluation of 

selected echinoderms from Peninsular Malaysia for cytotoxicity 

against HepG2 cells, antioxidant and antibacterial activities, and their 

metabolites profiling. J Appl Pharm Sci 8 (10): 32-38. DOI: 

10.7324/JAPS.2018.81005. 

Birkeland C. 2015. Coral Reefs in the Anthropocene. Springer, Dordrecht. 

DOI: 10.1007/978-94-017-7249-5. 

Brain KR, Jones BE, Turner TD. 1975. Application of densitometry to the 

qualitative and quantitative evaluation of pharmaceutical colourants. J 

Chromatogr 109 (2): 383-388. DOI: 10.1016/S0021-9673(01)91811-4. 

Breznan D, Das D, MacKinnon-Roy C, Simard B, Kumarathasan P, 

Vincent R. 2015. Non-specific interaction of carbon nanotubes with 

the resazurin assay reagent: Impact on in vitro assessment of 

nanoparticle cytotoxicity. Toxicol In Vitro 29 (1): 142-147. DOI: 

10.1016/j.tiv.2014.09.009. 

Csepregi R, Lemli B, Kunsági-Máté S, Szente L, Kőszegi T, Németi B, 

Poór M. 2018. Complex formation of resorufin and resazurin with β-

cyclodextrins: Can cyclodextrins interfere with a resazurin cell viability 

assay?. Molecules 23 (2): 382. DOI: 10.3390/molecules23020382. 

Deaker DJ, Byrne M. 2022. Crown of thorns starfish life-history traits 

contribute to outbreaks, a continuing concern for coral reefs. Emerg 

Top Life Sci 6 (1): 67-79. DOI: 10.1042/ETLS20210239. 

Ereguero MG, Gelani C, Dalayap R, Cordero MA, Tabugo SR. 2023. 

Antibacterial and anti-inflammatory potential of three sea cucumber 

species from Tukuran, Zamboanga del Sur, Mindanao, Philippines. 

Biodiversitas 24 (5): 2527-2535. DOI: 10.13057/biodiv/d240504. 

Evans WC. 2009. Trease and Evans' Pharmacognosy. Saunders Ltd., 

United States.  

Foo SA, Millican HR, Byrne M. 2024. Crown-of-thorns seastar (Acanthaster 

spp.) feeding ecology across species and regions. Sci Total Environ 

930: 172691. DOI: 10.1016/j.scitotenv.2024.172691. 

Gross IP, Lima AL, Sousa EC, Sousa MS, Cunha-Filho M, da Silva ICR, 

Orsi DC, Sá-Barreto LL. 2024. Antimicrobial and acaricide sanitizer 

tablets produced by wet granulation of spray-dried soap and clove oil-

loaded microemulsion. PLoS One 19 (11): e0313517. DOI: 

10.1371/journal.pone.0313517. 

Hassim N, Markom M, Anuar N, Baharum SN. 2014. Solvent selection in 

extract of essential oil and bioactive compounds from Polygonum 

minus. J Appl Sci 14: 1440-1444. DOI: 10.3923/jas.2014.1440.1444. 

Haywood MDE, Thomson DP, Babcock RC, Pillans RD, Keesing JK, 

Miller M, Rochester WA, Donovan A, Evans RD, Shedrawi G, Field 

SN. 2019. Crown-of-thorns starfish impede the recovery potential of 

coral reefs following bleaching. Mar Biol 166: 99. DOI: 

10.1007/s00227-019-3543-z. 

Hillberg AK, Smith MK, Lausen BS et al. 2023. Crown-of-thorns starfish 

spines secrete defence proteins. PeerJ 11: e15689. DOI: 

10.7717/peerj.15689. 

Hue T, Chateau O, Lecellier G, Kayal M, Lanos N, Gossuin H, Adjeroud 

M, Dumas P. 2020. Temperature affects the reproductive outputs of 

coral-eating starfish Acanthaster spp. after adult exposure to near-

future ocean warming and acidification. Mar Environ Res 162: 

105164. DOI: 10.1016/j.marenvres.2020.105164. 

Ibrahim F, Widhyastuti N, Savitri IKE, Sahlan M, Wijanarko A. 2013. 

Antibacterial investigation of phospholipase A2 from the spines 

venom of crown-of-thorns starfish Acanthaster planci. Intl J Pharm 

Bio Sci 4 (2): B1-B5.  

Kamyab E, Kellermann MY, Kunzmann A, Schupp PJ. 2019. Chemical 

biodiversity and bioactivities of saponins in Echinodermata with an 

emphasis on sea cucumbers (Holothuroidea). In: Jungblut S, Liebich 

V, Bode-Dalby M (eds). YOUMARES 9-The Oceans: Our Research, 

Our Future. Springer, Cham. DOI: 10.1007/978-3-030-20389-4_7. 

Labnao ANP, Sienes PMQ, Palomar-Abesamis N. 2024. Morphological 

and molecular analysis of Western Pacific Crown-of-thorns Starfish 

Acanthaster cf. solaris (Schreber, 1793) in Southern Negros Island, 

the Philippines. Philipp J Sci 153 (6A): 2203-2215.  

Lakna P. 2017. Difference between Gram-positive and Gram-negative 

bacteria. The Biology Blog, Welcome to the World of Biology. https:// 

pediaa.com/what-is-the-difference-between-alchemy-and-chemistry/ 

Lee C-C, Hsieh HJ, Hsieh C-H, Hwang D-F. 2014. Antioxidative and 

anticancer activities of various ethanolic extract fractions from crown-

of-thorns starfish (Acanthaster planci). Environ Toxicol Pharmacol 

38 (3): 761-773. DOI: 10.1016/j.etap.2014.08.021. 

Lee C-C, Hsieh HJ, Hsieh C-H, Hwang D-F. 2015. Plancitoxin I from the 

venom of crown-of-thorns starfish (Acanthaster planci) induces oxidative 

and endoplasmic reticulum stress associated cytotoxicity in A375.S2 

cells. Exp Mol Pathol 99: 7-15. DOI: 10.1016/j.yexmp.2015.05.001. 

Ling SD, Cowan Z-L, Boada J, Flukes EB, Pratchett MS. 2020. Homing 

behaviour by destructive crown-of-thorns starfish is triggered by local 

availability of coral prey. Proc Biol Sci 287 (1938): 20201341. DOI: 

10.1098/rspb.2020.1341. 

Nedbalcová K, Pokludová L. 2020. Laboratory investigations and result 

interpretation. In: Pokludová L. (eds). Antimicrobials in Livestock 1: 

Regulation, Science, Practice. Springer, Cham. DOI: 10.1007/978-3-

030-46721-0_8. 

Petie R, Garm A, Hall MR. 2016. Crown-of-thorns starfish have true 

image-forming vision. Front Zool 13 (1): 41. DOI: 10.1186/s12983-

016-0174-9. 

Pitout JDD. 2008. Multiresistant Enterobacteriaceae: New threat of an old 

problem. Expert Rev Anti Infect Ther 6 (5): 657-669. DOI: 

10.1586/14787210.6.5.657. 

Prakash A, Sarangdevot YS, Vyas B, Roy S. 2022. Extraction and 

Characterization of Ficus glomerata for Antioxidant activity. Asian J 

Pharm Clin Res 15 (6): 46-50. DOI: 10.22159/ajpcr.2022.v15i6.44404. 

Sarker SD, Nahar L, Kumarasamy Y. 2007. Microtitre plate-based 

antibacterial assay incorporating resazurin as an indicator of cell 

growth, and its application in the in vitro antibacterial screening of 

phytochemicals. Methods 42 (4): 321-324. DOI: 

10.1016/j.ymeth.2007.01.006. 

Sumitha R, Parvathi VD, Banu N. 2017. Cytotoxicity testing of star fish 

Stellaster equestris extracts on Pa1 celline. Res J Pharm Technol 10 

(9): 2851-2856. DOI: 10.5958/0974-360X.2017.00502.9. 

Teh CH, Nazni WA, Nurulhusna AH, Norazah A, Lee HL. 2017. 

Determination of antibacterial activity and minimum inhibitory 

concentration of larval extract of fly via resazurin-based turbidometric 

assay. BMC Microbiol 17 (1): 36. DOI: 10.1186/s12866-017-0936-3. 

Travnickova E, Mikula P, Oprsal J, Bohacova M, Kubac L, Kimmer D, 

Soukupova J, Bittner M. 2019. Resazurin assay for assessment of 

antimicrobial properties of electrospun nanofiber filtration membranes. 

AMB Express 9 (1): 183. DOI: 10.1186/s13568-019-0909-z.  

https://doi.org/10.1098/rspb.2020.1341


 BIODIVERSITAS  26 (4): 1735-1742, April 2025 

 

1742 

Wijanarko A, Lischer K, Hermansyah H, Pratami DK, Sahlan M. 2018. 

Antiviral activity of Acanthaster planci phospholipase A2 against 

human immunodeficiency virus. Vet World 11 (6): 824-829. DOI: 

10.14202/vetworld.2018.824-829. 

Yadav S, Verma M. 2018. Phytochemical screening of peepal leaves. 

Indian J Health Wellbeing 9 (6): 872-873. 

Zheng R, Li S, Zhang X, Zhao C. 2021. Biological activities of some new 

secondary metabolites isolated from endophytic fungi: A review 

study. Intl J Mol Sci 22 (2): 959. DOI: 10.3390/ijms22020959. 

  

https://doi.org/10.3390/ijms22020959

