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Abstract: Antioxidant activity test on protein extract of Kerang Kepah (Atactodea striata) by scavenging method of free 

radical of DPPH (N, N-diphenyl-N-picrylhydrazyl) has been carried out. This study was conducted to determine the 

antioxidant activity and the amino acid composition of the protein extract of Atactodea striata. The analysis results showed 

that the protein extract of Atactodea striata has the most complete amino acid composition and the highest antioxidant activity 

of the protein fraction at a rate of 30-50% ammonium sulfate saturation with IC50 value of 183.75µg/mL. However, when it is 

compared to the antioxidant activity of ascorbic acid (IC50 values = 2.51µg/mL), the antioxidant activity of the protein extract 

fraction of Atactodea striata is still much lower. 
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1. Introduction 

Consumption of sea shells as a popular sea food in the last 

few decades is increasing. High diversity of marine 

organisms, including sea shells, is a pillar of traditional 

knowledge of the various drugs. Molluskis a marine 

commodity which is a potential source of bioactive 

compounds as candidates for various purposes. Bivalve and 

gastropod mollusc groups whose existence is quite abundant 

in the tropical waters as a source of animal protein hasa 

relatively cheap prices. Bioactive compounds found in 

mollusks which are identified as peptide, dipeptida, 

sesquiterpenes, squalene, terpenes, alkaloids, polipropionate, 

nitrogen compounds, fatty acid derivatives, makrolide and 

other compounds have a specific bioactivity [1, 2, 3]. 

Several studies have been conducted on the bioactive 

compounds of molluscs, especially bivalves and gastropods 

that is potential as a nutraceutical or pharmaceutical. Some of 

them are marine leeches Discodoris sp. [5], snails Ipong-

Ipong Salmo fascilaria [6], Cyclina sinensis [7], abalone 

Haliotis discus hannai Ino [8], and green mussels Perna 

viridis Linn [9]. 

Natural products isolated from bivalves and gastropods 

have been used, among others, as an antioxidant, antitumor, 

antiviral, antibacterial, antifungal, anticancer, cytotoxic and 

enzyme inhibitor [8, 9]. However, it is still lack a report so 

far on the antioxidant activity of the protein metabolites 

isolated from the class of bivalves. 

This study was conducted to isolate the bioactive proteins 

of Kerang Kepah (Atactodea striata) fromwaters of Laiya 

Island, Pangkep, South Sulawesi. Active compounds 

obtained will be tested on their activity as an antioxidant. The 

results of this study will be developed and applied in the 

biotechnology industry for further utilization in the formal 

health care system. This study is also important in the 

exploration of active compounds as antioxidants in other 

marine resources. 

One of marine organismas that attracts attention is Kerang 

Kepah (Atactodea striata). This type of shell fish is a food that 

favored people since long time ago, and even the shell is used as 

traditional medicine for a variety of chronic diseases, especially 

for hepatitis. Therefore, Atactodea striatais suspected to contain 

of bioactive compounds (primary and secondary metabolites) 

because traditionally it has been used as medicine. 

Several researches indicates that some species of mollusc 

has a protein content so that they continue to grow and 
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develop properly at sea where a lot of bacteria and other 

predators around them. The protein content of marine 

organism can act as an agent for reducing free radicals, 

chelating metal ions, trapping free radicals, and can inhibit 

some types of bacteria. However, there is still less research 

data on protein compounds as raw material medicines. 

Meanwhile, the protein has several advantages as a very 

promising material for antimicrobial drugs and anticancer 

acceptable without any side effects; so that researchers began 

to develop a treatment or therapy of disease by using a 

protein compound [10]. 

Based on the above cases, this research is conducted to 

assess the active protein compound of marine shells from 

Laiya Island Pangkep, South Sulawesi. The purpose of this 

research is to determine the antioxidant activity and the 

amino acid composition of protein extracts of Kepah 

(Atactodea striata). The result of this research is expected to 

reveal the potential of sea shells as a producer of compounds 

that have antioxidant activity. 

2. Methods 

2.1. Sample Preparation 

Samples were taken in coastal waters of Laiya Island 

Pangkep, South Sulawesi. Samples were cleaned form dirt, 

released from the shell, and weighed 500 g and then milled 

using a blender by adding Tris-HCl buffer 0.1 M pH 8.3 and 

then stored in a 4°C refrigerator overnight, and finally 

filtered with a Buchner funnel. The filtrate obtained is 

freezed and then melted 2-3 times, centrifuged at 6000 rpm at 

4°C for 30 min, and finally the supernatant is stored in the 

refrigerator before continuing trials of antioxidant activity. 

2.2. Fractionation with Ammonium Sulfate 

Crude protein extract is further isolated by ammonium 

sulfate fractionation. The saturation level (0-90%) based on the 

method of Bollag and Edelstein [11]. The resulting protein 

precipitate is dissolved in a solution of Tris-HCl buffer pH 8.3, 

and followed by dialysis using selophan bag (Sigma). 

2.3. Dialysis 

Dialysis was performed using a cellophane membrane 

(Sigma D 0655). According to Plummer [12], deposition and 

fractionation results of each level of saturation of ammonium 

sulfate is dialyzed in a 0.1 M Tris-HCl pH 8.3, then dialyzed 

with Tris-HCl buffer pH 8.3 0.01M. Dialysis continued until 

the buffer solution is colorless. Protein content of dialysate 

was tested as well as antibacterial and antioxidant activity. 

2.4. Determination of Protein and Amino Acid Composition 

Determination of protein levels were calculated using a 

Bio-rad. In Eppendorf tube, it is inserted 4 µL of sample 

solution and added 746 µL and 200 µL dH2O.Bio-radprotein 

assay was homogenized and allowed to stand for 30 minutes. 

Absorbance is measured at the maximum wavelength. 

Determination of protein concentration is carried out using 

linear regression equation and the amino acid composition 

through HPLC method. 

2.5. Antioxidant Activity Test Method Immersion Effect 

Against Free Radical DPPH 

Antioxidant activity test was conducted by soaking effect 

on DPPH free radicals. Antioxidant compounds tested its 

effectiveness in reducing the DPPH free radical activity. 

Protein extracts made some concentration (ppm), 

respectively included in 5 mL volumetric flask, add 1.0 mL 

into each 0.1 mM DPPH solution and the volume was made 

up to the mark, then incubated at 37 ° C for 30 min and the 

absorbance was measured at a wavelength of 517 nm. 

Ascorbic acid is used as a comparison. 

3. Results and Discussions 

Kepah Samples (Atactodea striata) obtained from coastal 

waters of Laiya Island, Pangkep Regency, South-Sulawesi. 

Meat samples ofAtactodea striata was extracted using Tris-

HCl buffer 0.1 M pH 8.3 and then stored in a 4°C refrigerator 

overnight and filtered with a Buchner funnel. The filtrate 

obtained was frozen and melted 2-3 times and then 

centrifuged at 6000 rpm at 4°C for 30 minutes. Crude extract 

in protein isolation results was further fractionated with 

ammonium sulfate with the saturation level (0-90%) based on 

the method of Bollag and Edelstein [11]. The resulting 

protein precipitate was dissolved in a solution of Tris-HCl 

buffer pH 8.3, followed by dialysis using selophan bag 

(Sigma D 0655). 

According to Plummer [12], precipitation of fractionation 

results of each level of ammonium sulfate saturation is 

dialyzed in a 0.1 M Tris-HCl pH 8.3, and further dialyzed 

with Tris-HCl buffer pH 8.3 0.01M. Dialysis is continued 

until the buffer solution is colorless. Dialysate obtained was 

tested for protein content and antioxidant activity. 

Determination of protein levels were calculated using a Bio-

rad. Eppendorf tube inserted into a 4 µL sample solution was 

added 746 µL and 200 mL dH2O Bio-rad protein assay was 

homogenized and allowed to stand for 30 minutes. Absorbance 

is measured at the maximum wavelength. Determination of 

protein content is carried out using a linear regression 

equation. Measurement results of protein content of Kepah 

(Atactodea striata) using Bio-rad can be seen in Table 1. 

Tabel 1. The protein concentration of the fractionation of various levels of 

ammonium sulfate saturation of Kepah extract (Atactodea striata). 

No 
Protein 

fraction 

Fraction 

volume (mL) 

Protein 

concentration 

(mg/mL) 

Total 

protein 

(mg) 

1 Crude extract 500 2.015 1.007 

2 F1 (30-50 %) 420 1.48 621.6 

3 F2 (30-50 %) 400 1.320 528 

4 F3 (50-70 %) 370 0.800 296 

5 F4 (70-90 %) 200 0.640 128 

The results of the analysis of protein content of Kepah 
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(Atactodea striata) in Table 1 indicate that the protein 

concentration of the crude extract is 1,007 mg. Distribution 

of protein in each fractionation with ammonium sulfate at a 

rate of 0-90% saturation showed the highest protein 

concentration was found in the fraction with 30% saturation 

level is 621.6 mg. While the lowest protein concentration 

found in the fraction with 90% saturation level is 128 mg. 

The measurement results showed that the total protein 

content of each fraction proteins differ from each fraction. 

This suggests that the protein precipitated from each fraction 

is a different protein. The protein is precipitated by 

differences in solubility in water [13]. 

The results of the analysis of the amino acid composition 

of protein extract fraction of Kepah (Atactodea striata) by 

HPLC (High Performance Liquid Chromatography) can be 

seen in Table 2. 

Table 2. Amino Acid Composition of Protein Extract Fraction Kepah 

(Atactodea striata) with HPLC Method.  

Amino acid 

Protein extract 

F1(mg/100 

g) 

F2(mg/100 

g) 

F3(mg/100 

g) 

F4(mg/100 

g) 

L-Histidin - - - - 

L-Serin 31.26 40.79 - 34.75 

L-Arginin 37.21 55.64 - - 

Glysin 60.59 172.20 275.79 31.89 

L-Asam Aspartat 47.53 24.08 - - 

L-Asam Glutamat 178.58 106.67 - 124.78 

L-Treonin 23.76 65.47 - - 

L-Alanin 37.73 97.38 - - 

L-Prolin 28.30 34.19 - - 

L-Sistin - 30.99 - - 

L-Lisin 30.15 505.59 - - 

L-Tirosin 49.02 208.90 - - 

L-Metionin 484.23 245.61 477.93 350.04 

L-Valin 49.75 42.16 - - 

L-Isoleusin 19.36 54.01 - - 

L-Leusin 38.08 39.92 - - 

L-Phenilalanin 11.60 65.15 - 72.72 

Antioxidant activity test was conducted using the damping 

effect against free radical DPPH using visible 

spectrophotometer at a wavelength of 517 nm. Protein 

extracts was tested for its effectiveness in reducing the DPPH 

free radical activity. Ascorbic acid is used as a comparison. 

Reduction of DPPH free radical activity of each protein 

fraction, with a respective ammonium sulfate saturation level 

(%) 0-30, 30-50, 50-70 and 70-90, can be seen in Table 3. 

It is clearly seen from the antioxidant activity of each 

protein fraction that the percent of DPPH with the greatest 

antioxidant activity is found in fraction F2 with IC50 

183.75µg/mL, but it is still far below the antioxidant activity 

of ascorbic acid which has IC50 2.51µg/mL. The significant 

difference in the antioxidant activity of each fraction is 

probably resulted from differences in the amino acid 

composition of each fraction [14, 15]. 

Table 3. Antioxidant activity of Protein Extract Fraction Kepah (Atactodea 

striata) with method Damping Effects Against Free Radical DPPH. 

Protein fraction M (µg/mL) % Inhibition IC50 (µg/mL) 

F1 (0-30 %) 50 26.71 383.71 

 100 30,16  

 150 33.60  

 200 37.30  

 250 40.74  

F2 (30-50 %) 50 43.65 183.75 

 100 46.56  

 150 47.08  

 200 51.59  

 250 53.17  

F3 (50-70 %) 50 16,40 906,05 

 100 19,31  

 150 20,11  

 200 22,49  

 250 24,34  

F4 (70-90 %) 50 18,62 688,33 

 100 21,96  

 150 25,13  

 200 27,25  

 250 28,04  

Ascorbic acid 5 54.92 2.51 

 10 61.66  

 15 78.24  

 20 83.94  

 25 92.22  

4. Conclusions 

Based on the results of research conducted, it can be 

concluded that the protein extract of Kepah (Atactodea 

striata) at the level of 30-50% saturation of ammonium 

sulfate has the highest antioxidant activity against DPPH 

(diphenyl picrylhidrazyl) free radical reduction with IC50 

value of 183.75µg/mL. This analysis result with DPPH free 

radical reduction activity showed that the protein fraction of 

Atactodea striata is considered as an effective antioxidant. 
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