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Abstract: Xestospongia sp. is a barrel sponge belonging to the phylum 

porifera of the class Demospongia. This sponge abundant in coral reefs 

ecosystem. It is a filter feeder where the filtering of nutrients available in the 

environment occurs in the pores along the body. Various microorganisms in 

the seawater were exposed to sponges, so that they can produce various 

biological activities. This study aims to determine the antioxidant activity of 

crude protein from sponge Xestospongia sp from Spermonde waters of 

Sulawesi Island. The protein of the sponge was extracted using ammonium 

sulfate. Then, the protein was determined by the Lowry method in each 

fraction. Furthermore, the antioxidant activity was carried out by the DPPH 

method. The crude protein extracts in various fractions produced 

intermediate antioxidant activity produced from each fraction. They are 

fraction 1 (0-30%) of 81.31 ppm, fraction 2 (30-60%) was 180.22 ppm, and 

fraction 3 (60–90%) was 93.97 ppm, while crude protein was 128.33 

ppm.The ascorbic acid as a positive control has antioxidant 2.98 ppm. 
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Introduction 

 

The marine sponges are known as the 

source of bioactivecompounds. These organism 

arethe most diverse benthos in coral reefs 

ecosystem (Hadi et al., 2016). Sponges are sessile 

and filter-feeding animals (Girard et al., 2021). 

These characteristics are considered the sponges 

as bioindicators of the health ecosystem (Pawar 

& Al-Tawaha, 2017). Sponges play an important 

role in facilitating nutrients in the ocean. They 

convert dissolved organic matter (DOM) and 

particulate organic matter (POM) from benthic 

producers (e.g., algae and corals) into particulate 

detritus. The nutrients could be consumed by 

higher trophic levels such as fishes (de Goeij et 

al., 2017; Rix et al., 2018).  
Demospongiae dominates the type of 

sponge in the ocean up to 75-90%. The sponge 

has an asymmetrical shape and variation size (a 

few millimeters to 2 m). It is dominated by 

brightly colored ones such as orange, red, yellow, 

green and purple sponges are not uncommon. 

These bright colors are caused by the pigments in 

their dermal cells (Hickman et al., 2008). The 

demosponges have varied bioactive secondary 

metabolites. They have antiviral, antitumor, 

antimicrobial, antifouling, and antiplasmodial 

activities (Esposito et al., 2022). Marine sponges 

in South East Asia have ninety-five metabolites, 

such as alkaloids, sterols, terpenoids, quinones 

(Nyan et al., 2019). 

Sponges produce metabolites such as 

peptides and lipids. The metabolites have 

biological activities that have potential in 

pharmaceutical applications. Several 

demosponge fatty acids showed 

antimycobacterial and antifungal activity, 

antimalarial. The glycolipids exhibit anti-

inflammatory, antitumor, anticomplement and 
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immunomodulatory properties (Koutsouveli et 

al., 2021). Many bioactive peptides have been 

extracted from sponges. It has been discovered in 

11 species of sponge (Akbarian et al., 2022). The 

peptides have been developed as promising 

therapeutic in medical treatments. It is caused by 

highly specific action, less interferes with a 

normal metabolism and less likely to induce an 

immune response (Muheem et al., 2016). 

Bioactive peptides from Xestospongia 

have been reported. A novel cytotoxic peptide 

JENPVLSLVNGMF has been extracted from 

marine sponge Xestospongia testudinaria. It has 

potent anticancer drugs (Quah et al., 2018). A 

few secondary metabolites (alkaloids, sterol, and 

polyketide) have been isolated from 

Xestospongia testudinaria, Xestospongia exigua, 

Xestospongia muta and Xestospongia 

wiedemayeri. The compounds exhibit anticancer 

activity (Fristiohady et al., 2021). Xestospongia 

testudinaria extract has shown neuroprotective 

effects through its antioxidant and anti-

inflammatory mechanisms Spermonde waters, 

South Sulawesi have diverse sponges, including 

Xestospongia. Therefore, the sponges also have 

potential as peptides bioactive, such as 

antioxidant activity. 

 

Materials and Methods  

 
Extraction and Fractination of Protein from 
Xestospongia sponge  

Crude protein fractionation from sponge 

Xestospongia using ammonium sulfate at 

saturation level (0-90%) as the method used by 

Bollag et al. (1996). The Xestospongia from the 

Spermonde of South Sulawesi, which has been 

cleaned, was chopped to a size of 0.5 cm2. Five 

hundred gram of sample was added 500 mL of 

buffer solvent A, then mashed using a blender. 

The supernatant was filtered into filtrate and 

residue. The filtrate was frozen and thawed 2-3 

times, then centrifuged at 6,000 rpm 4oC for 30 

minutes. Fractionation was carried out on the 

resulting supernatant (crude protein extract). 

Fractionation was carried out using ammonium 

sulfate solution at various levels of saturation (0-

30%; 30-60%; and 60-90%). Furthermore, the 

samples centrifuged at 10,000 rpm with a 

temperature of 4oC for 30 minute. The residue is 

then added with 5 mL of buffer B into a 

cellophane bag and dialysed in a volume of buffer 

C solution while stirring with a magnetic stirrer. 

The dialysis process is stopped when there is no 

more color change from buffer C. 

 
Determination of Protein Content 

The protein content in each fraction was 

determined by the Lowry method, using bovine 

serum albumin (BSA) as the protein standard. 

The preparation of the sample solution was 

carried out by mixing 4 mL of protein fraction 

solution and 5.5 mL of Lowry B reagent, shaken 

until homogeneous and then left for 10-15 

minutes. Furthermore, 0.5 mL of Lowry A 

reagent was added to the solution, shaken until 

homogeneous, then left for 30 minutes. The 

absorbance of the sample solution was measured 

using an UV-Vis spectrophotometer, where the 

protein content could be determined through a 

linear regression equation. 

 
Antioxidant Activity  

The antioxidant activity test was carried 

out by scavenging DPPH free radicals by protein 

extracts contained in the sample of Xestospongia. 

The protein fraction (dialysate) produced in 

several concentrations (ppm) measured the 

absorbance using a UV-Visible 

spectrophotometer at a wavelength of 517 nm. 

Ascorbic acid as a standard. 

 

% 𝐴𝑛𝑡𝑖𝑜𝑥𝑖𝑑𝑎𝑛𝑡 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
𝑥100% 

 

Results and Discussion 

 

Extraction of Protein 

Exploration of active compounds from 

marine natural products is currently increasing 

rapidly. Sponges are one of the targets to obtain 

active compounds that have unique and important 

structures and activities. The habitat of sponges 

are coral reefs ecosytem. Sponges as filter feeders 

filtrate the nutrient through the pores of the 

sponge around their bodies (Trani et al., 2021). It 

makes sponges very strong in interacting with 
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microorganisms in their aquatic environment 

(Riisgard & Larsen, 2022). One of the sponge that 

grows in the Spermonde waters is Xestospongia, 

from the Demospongia family which dominates 

the phylum porifera in marine waters. 

Recently, research on secondary 

metabolites of the sponge Xestospongia has been 

reported (Sadarun et al., 2022). They found 4 

sterol compounds from the ethanol extract of 

Xestospongia from the waters of Southeast 

Sulawesi. Protein fraction of Niphates from 

Spermonde of South Sulawesi exhibit antioxidant 

and antibacterial activities (Warsidah et al., 2020) 

The importance of protein in the body's metabolic 

system through vital enzymatic reactions has led 

to many efforts to find protein sources. Extraction 

and fractionation of crude protein produced from 

samples of Xestospongia sponges, can be shown 

in Table 1. 

 

Table 1. The volume and content of protein from protein fraction of Xestospongia 
 

Protein fraction 
Volume of dialysate 

(mL) 

Protein content 

(ppm) 

Total Protein 

(mg) 

Crude protein  626 22.56 14.122,56 

Fraction 1 (0-30%) 42 0,79 33,18 

Fraction 2 (30-60%)  72 2,72 295,84 

Fraction 3 (60-90%) 55 1,12 61,6 

 

Protein Content of Xestospongia  

Each protein fraction produced a different 

volume of dialysate, as well as the protein 

content of each fraction. The difference in the 

volume of dialysate indicated a difference in the 

solubility of the sponge protein in water. The 

higher the solubility of protein in water, the 

precipitation will be longer and the resulting 

dialysate is also smaller. Fraction 2, which is the 

level of saturation of ammonium sulfate, gives 

the total amount of protein compared to fractions 

1 and 3, which is 295.84 g. 

Proteins have different solubility in water, 

from the category of very soluble to insoluble 

(Grossmann et al., 2019). All proteins are 

insoluble in organic solvents such as chloroform, 

n-hexane, ether and benzene. Protein is a 

macromolecule that is quite unstable. Thus,  it is 

very easily influenced by physical and chemical 

factors and eventually undergoes denaturation or 

damage. Denatured proteins will cause changes, 

either decreasing or increasing their biological 

activity. The addition of ammonium sulfate salt 

to protein samples will cause protein deposition 

(Bruno et al., 2013). 

The peptides and proteins are very 

important in supporting the body's biological 

activities. Therefore, these two macromolecules 

have great potential to be developed as drugs for 

the therapy of a disease. Hence, peptides and 

proteins can be applied in efforts to establish a 

diagnosis (Joseph et al., 2017). However, the 

safety, effectiveness of use, quality of materials 

and several physicochemical factors of these 

macromolecules still need to be reviewed in more 

detail. 

 

Antioxidant Activity of Crude Protein  

 

One of the biological activities tested on 

the crude protein fractions of the Xestospongia 

sponge was antioxidant activity, using the DPPH 

method. Free radicals are unstable electrons, very 

reactive. They try to get electron pairs by 

attracting or capturing free electrons from 

biological macromolecules in the surrounding 

environment, such as lipids, proteins, and 

deoxyribose nucleic acid (DNA) (Phaniendra et 

al., 2015). Free radicals that are formed can be 

neutralized by antioxidant compounds either 

produced by the body or through the intake of 

antioxidants from outside that are consumed or 

used either orally or topically. The body has the 

ability to fight free radicals that are formed, but 

if the free radical attack is intensive and the 

amount exceeds the body's ability to detoxify the 

effects of these free radicals, the body's 

antioxidant defense system will decrease and 

ultimately cause oxidative stress conditions 

(Butnariu & Samfira, 2012) . The measured 

antioxidant activity states the amount of active 

ingredient that can reduce 50% of DPPH free 

radicals, or also expressed as Inhibitory 

Concentration 50 (IC50). 

The protein fraction of Xestospongia 

exhibits antioxidant activity (IC50) produced 
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from each fraction is fraction 1 (0-30%) of 81.31 

ppm, fraction 2 (30 – 60%) of 180.22 ppm, and 

fraction 3 (60 – 90%) of 93.97 ppm. The crude 

protein has antioxidant activity with IC50 of 

128.33 ppm. Ascorbic acid as a positive control 

was 2.98 ppm. The protein fraction 1 had higher 

antioxidant activity. However, the value of IC50 

of the protein fraction 1 is smaller than the 

vitamin C (positive control). The difference is not 

only caused by different protein levels, but also 

probably due to the amino acid composition of 

the protein constituents in each fraction. The 

mechanism of antioxidant activity in the sample 

against exposure to DPPH free radicals will 

depend on the conformation of the antioxidant 

compound content (Sofiana et al., 2020). In the 

antioxidant mechanism, the number of hydroxyl 

(OH) groups and their locations in the aromatic 

rings of structure compound play an important in 

antioxidant work (Al-Mamary, 2021). The 

protein fraction of the Xestospongia has 

antioxidant activity in the category of strong and 

medium. It is indicating the fractions can be used 

by the body to capture exposure to free radicals 

in the environment. 

 

Conclusions 

 

The research in antioxidant activity of 

Xestospongia from Spermonde South Sulawesi, 

it can be concluded that: a) Each protein fraction 

has a different protein content. They are 22.56 

ppm (crude protein extract), 0.79 ppm (fraction 

I), 2.72 ppm (fraction 2) and 1.12 ppm (fraction 

3), b) The antioxidant activity (IC50) of protein 

fractions 1 and 3 are 81.31 ppm and 93.97 ppm, 

respectively. It was classified as a strong 

antioxidant. While, the protein fraction 2 has 

weak antioxidant potential (IC50 of 180.22 ppm) 
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