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Antioxidant and anticancer activities of sand sea cucumber Holothuria scabra 
(dried and fresh) extracts were studied. The highest extraction yield of sea 
cucumber H. scabra (3.9%) was obtained using dried H. scabra at 60oC. The 
highest antioxidant activity was found in fresh H. scabra extract at 60°C with an 
IC50 value of 629.89 ± 0.15 µg/mL using the ABTS method, and the highest 
antioxidant activity by DPPH method was found in dried H. scabra extract at 70°C 
with an IC50 value of 32017.18 ± 0.82 µg/mL. The best antioxidant activity based 
on FRAP and TBARS methods was found in fresh H. scabra extracts at 80°C, 
respectively. The highest total phenol and flavonoid contained in dried H. scabra 
extract were 317.54 ± 8.91 mg GAE/100 g sample and 247.56 ± 11.70 mg QE/100 
g sample. H. scabra extracts inhibited more than 50% of the growth of the MDA-
MB-231 cell line at concentrations of 25 and 50 μg/mL except for dried H. scabra 
extracts at 80°C. Similarly, the extracts showed the highest cytotoxic effect up 
to 100% at the highest concentration (100 μg/mL) except for dried H. scabra 
extracts at 70°C and 80°C. 

 

1. Introduction 

Sea cucumbers are cylindrical invertebrates that live 
in various seabed habitats, from warm tropical waters to 
deep cold seas. These marine benthic organisms can be 
found in seagrass, coral reef, mangrove, and mudflat 
ecosystems [1, 2]. Holothuria scabra, also known as sand 
sea cucumber (sandfish), belongs to the Holothuriidae 
family, generally having the same anatomy as other sea 
cucumbers [3]. H. scabra is mainly found in tropical areas 
of the Pacific region and is one of the most important 
commercial species. 

Sea cucumbers have high nutritional value because 
they contain high protein and low levels of fat [2] and 
are utilized as a source of functional food. There are more 
than 50 nutrients contained in sea cucumbers, including 
amino acids, polyunsaturated fatty acids, vitamins, trace 
elements, and active substances such as polysaccharides, 
collagen, saponins, and brain glycosides [4]. Sea 

cucumbers are used as a traditional and functional food 
and traditional medicine due to their nutritional value. 
Bioactive compounds in sea cucumbers, such as 
peptides, phenolics, glycoproteins, and 
glycosaminoglycans, have therapeutic properties and 
medicinal benefits [5]. Various studies have reported 
that sea cucumber extracts can cure asthma [6], have 
cytotoxic and anticancer activity [7], are antiproliferative 
and anti-inflammatory [8], and have antioxidant 
properties [9] that can inhibit the formation of free 
radicals in the body. 

Free radicals are very active atoms or molecules with 
an unpaired electron in valence electrons [10]. Free 
radicals have essential roles in the human body, such as 
creating energy, cell growth, signaling, and 
immunization [11]. However, due to their high activity, 
free radicals can cause various cell and tissue disorders 
and damage or modify DNA. These disorders can lead to 
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cell death, gene abnormalities, and cancer. Bioactive 
compounds that are naturally contained in food and 
beverages derived from plants, animals, and microbes 
can inhibit or eliminate free radicals from the body [3]. 
Besides having antioxidant activity, sea cucumber also 
has anticancer activity and potentially be an anticancer 
drug [12]. Anticancer activity of bioactive compounds 
from sea cucumber through several molecular 
mechanisms in cancer cells such as cytotoxicity activity 
[7], induction of apoptosis [13], cell cycle arrest [14], 
reduction of tumor growth [15], antimetastatic and 
antiangiogenic [16], and inhibition of drug resistance 
[17] has been reported. 

Maceration and soxhletation are commonly used for 
extraction; however, both methods involve using many 
chemical solvents. Antioxidant and anticancer activities 
of sea cucumber H. scabra extracts obtained by 
soxhletation, maceration, and water infusion have been 
reported by Wulandari et al. [18]. The soxhletation 
extracts showed potential antioxidant and anticancer 
activity with IC50 of 5.97 ± 0.95 TEAC/mg extract and 
10.96 ± 16.27 µg/mL (against human breast cancer MDA-
MB-231), respectively. The potent cytotoxic activity 
against MDA-MB-231 was also demonstrated by 
maceration extracts with IC50 of 12.64 ± 9.97 µg/mL [18]. 
The research conducted by Althunibat et al. [9] and 
Nobsathian et al. [3] also showed the antioxidant activity 
of H. scabra extracts obtained from maceration. However, 
the antioxidant and anticancer activities of sea cucumber 
H. scabra extracts obtained by the wet rendering 
extraction method have not been widely reported. 

The wet rendering extraction method is carried out 
by adding the sample with water and then heating it to 
destroy the cellular structure [19, 20]. Wet rendering 
extraction has the advantages of easy handling, low cost, 
and no chemical use throughout the procedure [19]. 
Therefore, wet rendering can be an alternative 
environmentally friendly extraction method. This 
research examined the antioxidant and anticancer 
activities of H. scabra extracts obtained by wet rendering 
extraction methods using dried and fresh H. scabra. The 
information gained from this study provides an overview 
of the wet rendering extraction method along with the 
antioxidant and anticancer activities of the extracts 
obtained so that further development can be carried out. 

2. Materials and Methods 

2.1. Sample preparation 

The H. scabra were obtained from cultivation at Balai 
Besar Riset Budidaya Laut dan Penyuluhan Perikanan, 
Badan Riset dan Sumber Daya Manusia (BBRBLPP-
BRSDM), Gondol, Bali, Indonesia. The H. scabra used 
were 12-month-olds weighing less than 200 g for each 
fresh H. scabra. 

2.2. Extraction of H. scabra 

H. scabra were extracted using wet rendering 
methods reported by Santativongchai et al. [20] with 
slight modifications. The wet rendering extraction 
method was conducted by boiling a 100 g sample with 
distilled water in the water bath with a ratio sample to 

distilled water of 1:3 at 60, 70, and 80°C for 4 hours, 
respectively, as depicted in Figure 1. 

 

Figure 1. The extraction method of H. scabra 

2.3. Measuring antioxidant activities by ABTS assay 

Approximately 189 mg of potassium peroxydisulfate 
(K2S2O8) (Merck, Germany) was dissolved in 5 mL of 
distilled water to obtain a 2.45 µM potassium 
peroxydisulfate (K2S2O8) stock solution. A 19.2 mg of 
2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulphonic 
acid) (ABTS) (Sigma, Germany) was dissolved in 5 mL of 
distilled water to make 7 mM of ABTS A solution. The 
ABTS A solution was then added with 88 µL of potassium 
peroxydisulfate (K2S2O8) solution and incubated for 16 
hours at room temperature in a dark room. After 
incubation, the mixture was added with 155 mL of 
absolute ethanol (Merck, Germany) to obtain an ABTS 
solution. The ABTS solution was checked for absorbance 
at 734 nm until gaining an absorption at 0.700 (the 
addition of ethanol is required if the absorption is above 
0.700). Extracts of H. scabra were prepared in different 
concentrations of 125, 250, 500, 1000, and 2000 µg/mL 
in absolute ethanol. Approximately 10 µL of each 
concentration series of extracts was put in a 96-well 
microplate, and 190 µL of ABTS solution was added. The 
plate was then incubated for 6 minutes at room 
temperature in a dark room. The plate was then 
measured using a microplate reader (Tecan, 
Switzerland) at 734 nm. All tests were carried out in 
triplicate [21]. 

2.4. Measuring antioxidant activity by DPPH assay 

Approximately 19.71 mg of 1,1-diphenyl-2-
picrylhydrazyl (DPPH) (Sigma, Germany) was dissolved 
in 50 mL of absolute methanol (Merck, Germany) to 
obtain a stock solution of 1 mM DPPH. H. scabra extract 
stock solution was prepared in absolute methanol at 100 
mg/mL. A series of 5, 10, 20, 50, and 100 µL of H. scabra 
extract stock solution was added to a 96-well 
microplate, and 40 µL of DPPH stock solution was added 
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in each series. Each series was added with absolute 
methanol until the final volume of the mixture was 200 
µL. A blank solution was prepared by adding 40 µL of 
DPPH stock solution with 160 µL of absolute methanol. 
The plate was then incubated for 30 minutes at 37°C in a 
dark room. The plates were then measured using a 
microplate reader (Tecan, Switzerland) at 517 nm. All 
tests were performed in triplicate [21]. The scavenging 
activity was calculated using Equation (1). 

 𝐹𝑟𝑒𝑒 𝑟𝑎𝑑𝑖𝑐𝑎𝑙 𝑠𝑐𝑎𝑣𝑒𝑛𝑔𝑖𝑛𝑔 (%) =  
𝐴𝑜−𝐴𝑇

𝐴𝑜
× 100 (1) 

where, AO is the absorbance of the DPPH solution and AT 
is the absorbance of the test sample. The percent 
scavenging values were plotted against concentration, 
and regression equations were obtained to calculate the 
IC50 value. 

2.5. Determination of ferric-reducing antioxidant 
power (FRAP) assay 

The ferric-reducing antioxidant power (FRAP) assay 
was determined according to the procedure reported by 
Zeb and Ullah [22]. FRAP reagent was prepared freshly 
and then warmed at 37°C. The FRAP reagent consisted of 
2.5 mL of 10 mmol/L 2,4,6-tripyridyl-s-triazine (TPTZ) 
(Sigma, Switzerland) solution in 40 mmol/L 
hydrochloric acids (HCl) (Merck, Germany), 2.5 mL of 20 
mmol/L ferric chlorides (FeCl3) (Merck, Germany) 

solution and 25 mL of 0.3 mol/L acetate buffer pH 3.6. A 
total of 40 µL sample supernatant were mixed with 0.2 
mL of distilled water and 1.8 mL of FRAP reagent. The 
absorbance of the mixture was then measured at 593 nm 
after incubation at 37°C for 10 minutes using a 
microplate reader (Tecan, Switzerland). All tests were 
carried out in triplicate. One mmol/L of ferrous sulfate 
(FeSO4) (Merck, Germany) was used as a standard 
solution. The final result was the concentration of 
antioxidants that can reduce ferric equivalent to 1 
mmol/L FeSO4. 

2.6. Determination of thiobarbituric acid reactive 
substance (TBARS) 

The determination of thiobarbituric acid reactive 
substance (TBARS) was adapted from Zeb and Ullah [22]. 
A standard solution of 4.0 mM of thiobarbituric acid 
(TBA) (Merck, Germany) was prepared by dissolving 
57.66 mg of TBA in 100 mL of glacial acetic acid 
(CH3COOH) (Merck, Germany). Another standard stock 
solution of 1 mM malondialdehyde (MDA) (Sigma, 
Singapore) was prepared by dissolving 31.35 mg of MDA 
in 100 mL glacial acetic acid. From the stock solution, 
various concentrations of 0.1, 0.2, 0.4, 0.6, and 0.8 mM 
were prepared to make a calibration curve with a 
concentration range of 0.1 to 1.0 mM. For extraction of 
TBARS in sample purpose, 1 g sample was weighed and 
placed into a 25 mL test tube and 5 mL of the solvent 
(100% glacial acetic acid or 50% glacial acetic acid in 
water). About 0.01% of butylated hydroxytoluene (BHT) 
(Sigma, Singapore) was used to prevent further 
oxidation of the medium. The sample was then shaken 
for an hour and filtered. The filtrate was used for 
analysis. For the analytical procedure, 1 mL of standard 
MDA solution was taken into a 10 mL test tube and mixed 

with 1 mL TBA. The mixture was then heated in the water 
bath at 95°C for 60 minutes, then cooled at room 
temperature, and the absorbance was measured at 532 
nm. The two different samples extract (with 100% glacial 
acetic acid or 50% glacial acetic acid in water) were 
prepared. About 1 mL extract of each sample was mixed 
with 1 mL of TBA reagent, and the next steps followed 
the procedure above. All tests were performed in 
triplicate. TBARS was calculated as µM/g of the sample 
using Equation (2). 

 𝑇𝐵𝐴𝑅𝑆 (𝜇𝑀/𝑔) =  
𝐴𝑐×𝑉

𝑊
 (2) 

where Ac is the amount determined from the calibration 
curve, W is the weight of the sample taken, and V is the 
volume in mL or dilution factor of the total extract 
prepared. 

2.7. Determination of total phenolic content 

The measurement of total phenolic content (TPC) 
using the Folin-Ciocalteu reagent (Sigma, Germany) 
refers to Sekhon-Loodu and Rupasinghe [23]. As a 
standard curve, the gallic acid (Sigma, Germany) 
solutions were prepared in distilled water with a 
concentration series of 6.25, 12.5, 25, 50, and 100 µg/mL. 
H. scabra extracts were dissolved in dimethyl sulfoxide 
(DMSO) (Merck, Germany): water in 1:10 (v/v) at 1 
mg/mL. Approximately 20 µL of extracts, gallic acid, and 
100 µL of 0.2 N Folin-Ciocalteu reagent were added to 
the 96-well microplate. After 5 minutes of incubation, 
80 µL of 7.5% sodium carbonate (Na2CO3) (dissolved in 
water) (Merck, Germany) was added to the microplate 
and then incubated in a dark place at room temperature 
for 2 hours. The absorbance was measured at 760 nm 
using a microplate reader (Tecan, Switzerland). TPC 
values are expressed as mg gallic acid equivalents (GAE) 
per 100 g of dried extracts. All tests were performed in 
triplicate. 

2.8. Determination of total flavonoid content 

The measurement of total flavonoid content (TFC) 
using aluminum chloride colorimetric assay refers to 
Chatatikun and Chiabchalard [24]. The quercetin (Sigma, 
Germany) solutions used as a standard curve were 
prepared in absolute ethanol (Merck, Germany) with a 
series of concentrations of 0.5, 1, 2.5, 5, 10, and 25 
µg/mL. Approximately 50 µL of 1 mg/mL of H. scabra 
extracts and quercetin for the standard curve, 10 µL of 
10% aluminum chloride (AlCl3) (Merck, Germany) 
solution, and 150 µL of absolute ethanol (Merck, 
Germany) were added to the 96-well microplate. As 
much as 10 µL of 1 M (approximately 8.2 g/ 100 mL) 
sodium acetate (CH3COONa) (Merck, Germany) solution 
was added to the microplate. The mixture was shaken for 
a few seconds and incubated at room temperature in a 
dark room for 40 minutes, and the absorbance was then 
measured at 415 nm using a microplate reader (Tecan, 
Switzerland). TFC values are as mg of quercetin 
equivalents (QE) per 100 g of dried extracts. All tests 
were carried out in triplicate. 
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2.9. Sulforhodamine B (SRB) assay 

The cytotoxic activity of H. scabra extracts was 
investigated by sulforhodamine B (SRB) assay adapted 
from Vichai and Kirtikara [25]. The cytotoxicity of H. 
scabra extracts was tested on the MDA-MB-231 breast 
cancer cell line. Doxorubicin (Sigma Aldrich, Germany) 
was used as the positive control. Seed cells at an initial 
concentration of 3 × 103 cell/well in 150 µL of Dulbecco’s 
Modified Eagle Medium (DMEM) (Sigma Aldrich, USA) 
containing 10% v/v fetal bovine serum (FBS) (Sigma 
Aldrich, USA) were prepared. The seed cells were allowed 
to stand for 24 hours to get attached to the plates. H. 
scabra extracts were applied to the plate at various 
concentrations (0, 5, 12.5, 25, and 50 µg/mL), then 
incubated for 48 hours. A 50 µL of 10% cold 
trichloroacetic acid (TCA) (Merck, Germany) was added 
to the plates and left at 4°C for an hour to fix the cells, 
and then the plates were washed with distilled water. A 
50 µL of 0.4% SRB (Sigma Aldrich, USA) dissolved in 1% 
acetic acid (Merck, Germany) was used to stain the plates 
for 30 minutes at room temperature. The plates were 
then washed with 1% acetic acid and air-dried. A 100 
µL/well of 10 M tris base (Sigma Aldrich, USA) (pH 10.5) 
was used to solubilize the dye, then the optical density 
(OD) of each well was measured at 570 nm using a 
microplate reader (Tecan, Switzerland) [26]. 

3. Results and Discussion 

3.1. The yield of H. scabra extract 

In general, extraction yields were better when using 
dried H. scabra compared with a fresh sample. Figure 2 
showed that an increase in temperature resulted in a 
decreased extraction yield for both dried and fresh H. 
scabra respectively. The highest extraction yields were 
obtained at 60°C for dried and fresh H. scabra with values 
of 3.9% and 2.42%, respectively. In contrast, the lowest 
extraction yields were obtained at the highest extraction 
temperature (80°C) for both dried (3.72%) and fresh 
(1.6%) H. scabra, respectively. 

 

Figure 2. Extraction yield of H. scabra 

3.2. Antioxidant activities by ABTS, DPPH, FRAP, and 
TBARS MDA assay 

Antioxidant assay of H. scabra extracts using ABTS 
methods showed that the best antioxidant activity was 
fresh H. scabra extract at 60°C with an IC50 value of 
629.89 ± 0.15 µg/mL (Table 1). The IC50 value of 
antioxidant activity in other fresh H. scabra extracts at 
70°C and 80°C were 870.26 ± 0.37 and 1029.12 ± 0.76 
µg/mL respectively. In the dried H. scabra extracts at 60, 
70, and 80°C, the IC50 value of antioxidant activity were 
983.58 ± 0.36, 1065.23 ± 0.29, and 1051.73 ± 0.45 µg/mL, 
respectively. 

Table 1. Antioxidant activities of H. scabra extracts by 
ABTS, DPPH, FRAP, and TBARS MDA assay 

Wet Rendering ABTS DPPH FRAP TBARS  

H. 
scabra 

Temperature 
(℃) 

IC50 
(µg/mL) 

IC50 
(µg/mL) 

µM Fe2SO4 

eq/g 
sample* 

nM MDA 
eq/mg 

extract* 

Dried 60 983.58 ± 
0.36 

33820.42 
± 1.93 

5765.81 ± 
14.0 

536.77 ± 
0.014 

Dried 70 1065.23 
± 0.29 

32017.18 
± 0.82 

5168.4 ± 
8.0 

455.22 ± 
0.12 

Dried 80 1051.73 ± 
0.45 

52250.17 
± 2.48 

5688.648 
± 21.0 

488.0 ± 
0.13 

Fresh 60 629.89 ± 
0.15 

49068.14 
± 2.41 

3600.806 
± 13.0 

239.39 ± 
0.000 

Fresh 70 870.26 ± 
0.37 

38531.89 
± 0.6 

2979.029 
± 7.0 

129.27 ± 
0.01 

Fresh 80 1029.12 ± 
0.76 

45004.03 
± 3.15 

2776.889 
± 3.0 

92.903 ± 
0.01 

*Concentration of 1000 µg/mL 

The best antioxidant activity measured by the DPPH 
method was found in dried H. scabra extract at 70°C with 
an IC50 value of 32017.18 ± 0.82 µg/mL, while in other 
dried H. scabra extract at 60 and 80°C were 33820.42 ± 
1.93 and 52250.17 ± 2.48 µg/mL, respectively. The IC50 
value of fresh H. scabra extracts at 60, 70, and 80°C were 
49068.14 ± 2.41, 38531.89 ± 0.6, and 45004.03 ± 3.15 
µg/mL, respectively. Murniasih et al. [27] reported that 
the DPPH scavenging activities of H. scabra extract in low 
concentrations (< 1 mg/mL) were under 10%, while 
ascorbic acid was higher than 50%. The study by 
Nobsathian et al. [3] revealed that the whole body of sea 
cucumber extract had an IC50 value of 33.77 ± 0.24 
mg/mL. In contrast, the active components of H. scabra, 
Friedelin, 3-Hydroxybenzaldehyde, and 4-
Hydroxybenzaldehyde had IC50 values of 14.63 ± 0.01, 
14.62 ± 0.01 and 14.78 ± 0.11 mg/mL, respectively. 
Althunibat et al. [9] also reported that the antioxidant 
activity of H. scabra extracts at a 50 mg/mL concentration 
was 77.46%. This difference in antioxidant value is 
influenced by the type of sea cucumber [9], the 
extraction method, and the solvent used [28]. 

The result of antioxidant activity of dried and fresh 
H. scabra extracts measured by FRAP and TBARS MDA 
methods showed that the highest antioxidant activity 
was found in fresh H. scabra extracts at 80°C with the 
value of 2776.889 ± 3.0 µM Fe2+/g and 92.903 ± 0.01 
nM/mg respectively. The antioxidant activity based on 
FRAP and TBARS MDA methods has a similar trend; the 
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antioxidant activity for dried extracts increased at 70°C 
and then decreased at 80°C. Meanwhile, for fresh H. 
scabra extracts, antioxidant activity (based on FRAP and 
TBARS methods) increased with increasing extraction 
temperature. However, according to the ABTS method, 
the antioxidant activity of fresh sea cucumber extracts 
decreased with increasing temperature. 

The results of this study indicated the effect of 
temperatures on antioxidant activity. Réblová [29] 
reported that increasing temperature (from 80 to 150°C) 
caused a decrease in the antioxidant activity of 
δ- tocopherol in pork lard. Khatun et al. [30] suggested 
that the decrease in antioxidant activity that occurred in 
sea cucumber extract after heating was caused by the 
destruction of the active components, causing 
coagulation and reducing free radical scavenging 
activity. Decreasing antioxidant activity can also be 
caused by the decomposition of antioxidant compounds 
into other forms [31]. However, decreasing antioxidant 
activity with increasing temperature cannot be 
generalized [32]. For example, sunflower oil has a higher 
antioxidant activity of caffeic and sinapic acids at 90°C 
than at 22°C [33]. 

3.3. Total phenolic and flavonoid content 

Phenolic compounds, which are secondary 
metabolites, play a role in preventing the oxidation 
process. One or more hydroxyl groups of phenolic 
compounds that are directly bonded to the aromatic ring 
can affect the stability between the bond of oxygen and 
hydrogen atoms in the hydroxyl group, causing phenolic 
compounds to have antioxidant properties [34]. Both 
simple phenolic compounds and polyphenols have a high 
correlation to the antioxidants of the extracts [35]. The 
higher the total phenol content, the better the 
antioxidant activity of the extract. The highest total 
phenolic and flavonoid content were found in dried H. 
scabra extracts at 80°C, which were 317.54 ± 8.91 mg 
GAE/100 g sample and 247.56 ± 11.70 mg QE/100 g 
sample (Table 2), respectively. 

Table 2. Total phenolic and flavonoid content of H. 
scabra extracts 

Wet Rendering Total phenolic  
(mg GAE/100 g 

sample) 

Total flavonoid 
(mg QE/100 g 

sample) 
H. 

scabra 
Temperature 

(℃) 

Dried 60 229.96 ± 6.91 120.98 ± 17.09 

Dried 70 211.79 ± 6.20 49.17 ± 6.79 

Dried 80 317.54 ± 8.91 247.56 ± 11.70 

Fresh 60 242.46 ± 9.41 112.19 ± 8.01 

Fresh 70 234.64 ± 3.71 53.68 ± 1.20 

Fresh 80 214.21 ± 4.03 38.58 ± 4.61 

The total phenolic content of dried H. scabra extracts 
at 60 and 70°C were 229.96 ± 6.91 and 211.79 ± 6.20 mg 
GAE/100 g sample, respectively. Whereas the total 
phenolic content of fresh H. scabra extracts at 60, 70, and 
80°C were 242.46 ± 9.41, 234.64 ± 3.71, and 214.21 ± 4.03 
mg GAE/100 g sample, respectively. The total phenolic 
and flavonoid content in dried H. scabra extracts 
decreased at 70°C and then increased at 80°C. While the 
total phenolic and flavonoid content in fresh H. scabra 

extracts decreased with increasing temperature. The 
effect of temperature on antioxidant activity was also 
reported by Réblová [32] that the highest antioxidant 
activity of phenolic acid was obtained at 90°C, and the 
value continued to decrease with increasing temperature 
up to 150°C. 

Nobsathian et al. [3] reported that the total phenol 
from the crude extract of H. scabra was 30.52 ± 0.21 GAE/g 
sample, while Althunibat et al. [9] said that total phenol 
in H. scabra was 4.85 ± 0.004 GAE/g sample. The total 
phenol of H. scabra was lower than other types of wild sea 
cucumbers, including B. vitiensis, S. cf. quadrifasciatus, P. 
graeffei, and H. atra, with total phenol values of 21.08 ± 
0.49, 14.325 ± 0.21, 14.033 ± 0.33, and 10.67 ± 0.12 mg 
GAE/g sample, respectively [36]. The increasing 
extraction temperature affected the total phenol and 
flavonoid content in the H. Scabra extracts. The heating 
process can cause phenolic compounds to undergo 
reactions such as degradation, oxidation or 
polymerization [37]. In addition, phenolic compounds 
are thermosensitive substances, allowing hydrolysis and 
percentage reduction at high temperatures [38]. 

3.4. Anticancer activity of H. scabra 

The cytotoxic activity of H. scabra extracts against 
the MDA-MB-231 breast cancer cell line was 
investigated using the SRB test with the final 
concentrations of 25, 50, and 100 μg/mL, respectively, at 
different temperatures. The anticancer activity of H. 
scabra extracts against MDA-MB-231 can be seen in 
Table 3. 

Table 3. Anticancer activity of H. scabra extract toward 
MDA-MB-231 (Breast cancer cell line) 

Wet Rendering Growth Inhibition (%) – MDA-MB-231 

H. scabra Temp. 
(℃) 

25 μg/mL 50 μg/mL 100 μg/mL 

Dried 60 69.05 ± 13.03 98.51 ± 16.68 101.84 ± 13.89 

Dried 70 58.56 ± 8.70 61.20 ± 5.37 73.87 ± 0.25 

Dried 80 30.13 ± 8.10 49.93 ± 7.08 63.11 ± 2.17 

Fresh 60 79.12 ± 6.04 88.77 ± 1.54 104.32 ± 2.80 

Fresh 70 77.04 ± 2.68 86.36 ± 4.45 100.29 ± 0.26 

Fresh 80 72.21 ± 10.60 84.89 ± 9.74 104.11 ± 1.43 

At the concentration of 25 and 50 μg/mL, the results 
showed that H. scabra extracts could inhibit more than 
50% of MDA-MB-231 cell line growth except for dried H. 
scabra extracts at 80°C. While the highest cytotoxic effect 
up to 100% showed at a concentration of 100 μg/mL, 
except for dried H. scabra extracts at 70 and 80°C with the 
inhibition of 73.87 ± 0.25% and 63.11 ± 2.17%, 
respectively. Several studies showed that sea cucumbers 
have an impressive profile of unique bioactive molecules 
and medicinal potential for anticancer and 
antiproliferative [22, 23, 24]. Mashjoor and Yousefzadi 
[39] showed that organic extracts of gonad and cuvierian 
tubules of H. scabra organs did not show any 
antiproliferative activity on MCF-7 cells with increasing 
the concentration of the extracts. However, body wall 
and intestine extracts of H. scabra showed 
antiproliferative activity on MCF-7 with the lethal 
concentration of 50% (LC50) of 182.5 ± 12.41 and 109.9 ± 
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8.36 μg/mL of n-hexane extracts, respectively, 166.85 ± 
12.36 and 61.7 ± 3.21 μg/mL of ethyl acetate extracts 
respectively, and >250 μg/mL of methanol extracts. 
Furthermore, Mashjoor et al. [40] stated that body wall 
and intestine extracts of H. scabra showed cytotoxic 

activity on HeLa cells with LC50 of 116.5 ± 9.92 and 59.3 
± 2.41 μg/mL of hexane extracts, respectively, 101.11 ± 
6.48 and 60.3 ± 3.24 μg/mL of ethyl acetate extracts 
respectively, 142.3 ± 9.41 and 120.2 ± 8.68 μg/mL of 
methanol extracts respectively. 

 

Figure 3. Morphologies of MDA-MB-231 cell line treated with H. scabra extracts at a concentration of 50 μg/mL a) 
positive control (doxorubicin), b) untreated, c) dried extract at 60°C, d) dried extract at 70°C, e) dried extract at 80°C, 

f) fresh extract at 60°C, g) fresh extract at 70°C, h) fresh extract at 80°C. The arrow showed the damaged cell 

Anticancer activities of bioactive compounds from 
sea cucumber were conducted through several molecular 
mechanisms in cancer cells, such as cytotoxicity activity, 
induction of apoptosis, cell cycle arrest, reduction of 
tumor growth, antimetastatic, antiangiogenic, and 
inhibition of drug resistance [41]. The potential bioactive 
compounds derived from sea cucumbers as anticancer 
include A1 (HA1) and 24-Dehydroechinoside A (DHEA), 
colochiroside A, cucumarioside A2-2, ds-echinoside A, 
echinoside A, Frondanol A5, Frondoside A, glycosides 1 
and 2, holothurin A, holothurin B, intercedensides A (1), 
B (2), and C (3), philinopside A, philinopside E, saponin, 
scabraside D, sphingoid bases, stichoposide C, and 
stichoposide D [12]. Holothurin A3 and A4 were active 
compounds produced from H. scabra that exhibit 
cytotoxicity by blocking cancer cell growth with toxic 
effects in carcinoma [42], epidermoid (KB), and 
hepatocellular (Hep-G2) [43]. The amount of important 
active compounds of Holothurin A, Holothurin B, and 
Holothurin B3 in H. scabra methanolic extract were 
6.01%, 5.41%, and 6.07%, respectively [44]. 

In this study, doxorubicin, one of the 
chemotherapeutic drugs [45], was used as a positive 
control for cytotoxic activity against the breast cancer 
MDA-MD-231 cell line. The cytotoxic activity (IC50) of 
doxorubicin against MDA-MB-231 was 0.92 ± 0.27 
µg/mL [18] and is considered potent [46]. Figures 3a and 
3b showed the morphology of the MDA-MB-231 cell line 
using doxorubicin as a positive control and without 
treatment, respectively. Cell damage caused by 

doxorubicin was shown in Figure 3a, whereas the 
untreated cells (3b) did not show any damaged cells. 

The changes in morphological structures of the 
MDA-MB-231 cell line (breast cancer) at a concentration 
of 50 μg/mL showed in Figure 3. The arrows indicate that 
MDA MB cells were damaged after the addition of H. 
scabra extracts at a concentration of 50 μg/mL. This 
damage was similar to the cells that occurred in the 
positive control (doxorubicin). It was illustrated that H. 
scabra extracts inhibited cell growth and proliferation of 
the MDA-MB-231 breast cancer cell line. 

4. Conclusion 

The content of bioactive compounds in sand sea 
cucumber (H. scabra) extracts has potential 
pharmacological effects. Methods commonly used to 
obtain H. scabra extracts, such as maceration and 
soxhletation, require large amounts of chemicals as 
solvents, which is not environmentally friendly. Wet 
rendering is an alternative extraction method that is 
environmentally friendly because it does not require 
chemicals in the process. H. scabra extracts obtained 
using the wet rendering extraction method showed 
potential anticancer activity against the breast cancer 
cell line, MDA-MB-231. However, the extracts of H. 
scabra did not show potential antioxidant activity. In 
addition, the H. scabra extracts obtained by the wet 
rendering method could provide insight into the 
potential development of anticancer therapeutics. 
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